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Introduction
 

T his document is a compendium of research studies 

undertaken from 1982 to 1993 with the support of the "From 1982 to 1993 the 
Africa Child Survival Initiative Combatting ACSI-CCCD Project

Childhood Communicable Diseases (ACSI-CCCD), a
 
multi-country project of the United States Agency for directly supporteda
 
International Development (USAID). A more detailed total of13 country
 
assessment and evaluation of the research component of the 
ACSI-CCCI) Project is provided by a companion document projectsfor variable 
to this compendium - Applied Research in the Africa periods."
 
Child Survival Initiative: Lessons Learned from the
 
ACSI-CCCD Project, 1982 - 1993. Additional aspects of
 
the research activities are explored in several other
 
end-of-project documents listed at the end of this section.
 
Many of these publications describe ACSI-CCCD applied
 
research within the context of individual project components
 
-immunization. diarrheal disease control, malaria, and
 
acute respiratory infections. 

Although the chronology and experience of applied research 
in the ACSI-CCCD Project is described at length in other 
documents, a brief summary is warranted here. The account 
below is excerpted from the companion "Lessons Learned" 
document. 

The ACSI-CCCD Project was initiated in 1981 as the Com
batting Childhood Communicable Diseases Project (CCCD). 
From 1982 to 1993 the ACSI-CCCD Project directly sup
ported a total of 13 country projects for variable periods. It 
aiso included a number of countries that were not bilateral 
signatories (e.g., Kenya, Zimbabwe, and The Gambia); these 
countries, received assistance indirectly through activities of 
the regional epidemiologists or through individual research 
support. Thus, research projects were actually supported in 
18 countries during the 12 years that the project was in op
eration. 

From its inception, the three target interventions of CCCD 
were supplemented by a number of support strategie,. These 
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"Although the CDCplayed the main role 

in implementing the 
ACSI-CCCD Project, 
othercollaborating 
institutions,non-
governmental 
agenciesand 
individualcontractors 
were involved in 
research 
collaborationsat 
varioustimes." 

changed slightly in emphasis over the duration of the project, but were primarily focused on the following activities: 

• 	 Training, 

• 	 Health education and health promotion, 

0 	 Health information systems, 

a 	 Operational research, and 

0 	 Sustainability and cost recovery 

The main implementing agency for the ACSI-CCCD Project 

was the U.S. Centers for Disease Control and Prevention 
(CDC), an agency within the U.S. Public Health Service. 
Within the CDC. the International Health Program Office 

(IHPO) was the office with primary responsibility for the 
CCCD Project. Substantive inputs were also provided by
CDC's Division of Immunization and the Malaria Branch of 

the Division of Parasitic Diseases. 

Although the CDC played the main role in implementing the 
ACSI-CCCD Project, other collaborating institutions, non
governmental agencies and individual contractors were in
volved in research collaborations at various times. For exam
ple, the US Bureau of the Census collaborated on specific 
demographic projects. HEALTHCOM (the Communica
tions for Child Survival Project) provided social marketing 
and formative research support in Malawi, Lesotho, Nigeria 
and Zaire. Three other USAID-funded projects cooperated 
with CCCD in various countries. These were 

" 	 PRITECH (Technologies for Primary Health Care 
Project) 

* 	 REACH (Resources fur Child Health Project), and 

" 	 PRICOR (Primary Care Operations Research 
Project). 

The ACSI-CCCD Project also cooperated at various levels 
with a number of international agencies. Through a variety 
of arrangements. coordination and collaboration with other 
international developmeni agencies and research bodies was 
supported in several countries. These institutions included 
the British Overseas Development Agency ir: The Gambia; 
French Fonds d'Aide et Cooperation in the Congo; The 
United Nations Children's Fund (UNICEF): The World 
Health Organization Office for Africa (WHO/AFRO); and 
the Organisation de Coordination et de Coopdration pour la 
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Lutte Contre les Grandes Enddmies (OCCGE), sited in Burk-
ina Faso.
 

As part of the program of technical assistance provided by 
the ACSI-CCCD Project, epidemiologists were assigned, on 
a regional or national basis to 6 countries - Malawi, Zaire, 
C6te d'lvoire, Burundi. Burkina Faso (OCCGE). and Nige-
ria. These epidemiologists, in conjunction with counterparts 
in ministries of health, were responsible for initiating much 
of the research undertaken in the ACSI-CCCD Project. 

In general, the functioning of the ACSI-CCCD Project in bi-
lateral countries was closely tied to an active process of col
laboration with the Ministry of Health and its program 
managers in the ACSI-CCCD focus areas (EPI. diarrheal dis-
ease and malaria). This working relationship played a signifi
cant role in defiring two important aspects of ACSI-CCCD 
research - ensuring policy relevance, and encouraging the 
implementation of research findings. 

The two primary objectives of ACSI-CCCD research, as 
summarized in the 1985 ar nual report, were as follows: 

1.To identify and solve operational problems limiting 
the achievement of CCCD targets and objectives. 

2. To develop African capability to conduct 
operational research. 

The studies described in this document attempt to demon
strate the extent to which the ACSI-CCCD Project was able 
to achieve those ends. There were two main mechanisms by 
which applied research was accomplished in the ACSI-
CCCD Project -first, a formal review mechanism that solic
ited research proposals initiated by African investigators, 
and secondly. research initiated by project personnel or the 
CDC, usually in collaboration with ministry personnel. 

During the course of reviewing the applied research under
taken by the ACSI-CCCD Project, a great deal was learned 
about the scope of these activities, as well as the role that 
these studies played in framing national policies and pro
grams. Over 250 studies in 18 countries were reviewed for 
this effort, ranging from small community surveys to large
scale national projects extending over several years and in
volving thousands of subjects (for example, the Mangochi 
Malaria Research Project in Malawi). 

Introduction 
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"Over 250 studies in 18 
countries were 

reviewedfor this 
effort, rangingfrom 


small community 
surveys to large-scale 
nationalprojects 
extending over several 
years and involving 
thousands ofsubjects
(forexample,the 


MangochiMalaria 
Research Projectin 
Malawi)." 

This document does not attempt to document all 250 of these 
studies in detail. However. the authors have chosen to include a broad range of research activities, spanning several 

disciplines, and have attempted to include most of the stud
ies with major policy or program implications. One notable
exception is the omission of the Mangochi Malaria Research 

Project, which is the subject of a separate monograph in this 

series (STEKETEE R, BREMAN J.CAMPBELL C: Ma
laria prevention in pregnancy: The effect of treatment and 
chemoprophylaxis on placental malaria infection -- The 

Mangochi Malaria Research Project). 

The studies included in th ; document have not simply been 

abstracted. The authors' treatment of this body of research 
has differed, in an number of respects, from the usual proc
ess of summing research studies for publication. We have 

sought to include, wherever possible, an account of the pol

icy and program implications involved in many of these stud
ies. We have included a number of studies with negative 
findings, and have also attempted to document study limita
tions and methodological concerns in some detail. Such ac
tions represent an attempt to portray the applied research 
activity of the ACSI-CCCD Project in a "'real-world" con
text - in the real world, not all good research gets adopted 
and not all policy is based on perfect data. This document 
tries to reflect that reality. 

A Note on Content 

This document is offered with a few caveats: 

The definition of "research" that this document has adopted 
is an intentionally broad one. The decision to be inclusive 
rather than exclusive in defining research was in the interest 
of demonstrating that a continuum exists between different 
methods applied to problem solving in the public health 
field, whether they are called surveillance, research, or evalu
ation. 

In any attempt to catalogue an activity as extensive as the 
ACSI-CCCD Project, there will inevitably be omissions and 
perhaps, some errors. Although the authors have attempted 
to verify details of all the studies included here, there are 
sometimes unavoidable discrepancies in these accounts. The 
studies that were reviewed cover 18 countries and span a pe
riod of 12 years. Many of the principals originally involved 
with the early project were no longer with the project at the 
time of this review. In many cases, findings were culled 
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from unpublished reports: these included trip reports, pre- "In the real world, notliminary and flnal research reports, telex messages, and project summaries. Many of these documents were also used -o allgood researchgetsverify the program impact of studies. Although these meth- adopted,and not allods were generally adequate for the intended purpose, there
 
were a few problems with this approach: policy isbased 
on
 

perfect data. ThisFirst, it was not always possible to identify all collaborators document tries to
 
or investigators on every project. Whereas published research usually follows a clearly defined hierarchy of author-
 reflect that reality."
ship, the reports used for this review were often very

informal in attributing authorship or naming collaborating re
searchers. Similar ambiguity also occurred in attempting to

attribute support to the ACSI-CCCD Project. Because many

individuals and activities had multiple sources of support. it
 
was often difficult to specifically ascribe support of individ
ual research projects to the ACSI- CCCD Project. In many
 
cases, "CCCD-supported" research also received support

from other sources. This document is not an attempt to claim
 
sole ownership.
 

Secondly, the authors sometimes noted small discrepancies

in different reports of the same research project, often be
cause of the elimination of one or two questionable cases, or
 
because of alternative methods of calculating results. Wher
ever possible, the original data were reviewed and discrepan
cies rectified.
 

Finally, in enumerating the studies, it was necessary to con
solidate numerous lists and documents detailing ACSI-

CCCD research into a single document. The actual process

of identifying specific activities as "research projects" often
 
required that certain activitics be redefined, because ACSI-

CCCD personnel often differed in what they classified as a
 
research project. In general, this assessment did not include
 
routine outbreak investigations or routine surveillance activi
ties as research. Multiple activities that related to a single

problem or research question were generally consolidated as
 
a single "project" for the purpose of this review, although

they were often listed as multiple activities in project docu
ments. Despite this, there are some projects listed that could 
justifiably be classified as multiple activities, and otheis for 
which one might argue the opposite. With a few exceptions,
studies which were abandoned at an early stage have not 
been included. 

The authors offer apologies for any omissions or discrepan
cies that may be noted in this document. Although every ef-
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"The definition of 
"research" that this 


document has adopted 
is an intentionally 

broad one..." 

"This was in the 
interestof 

demonstratingthata 
continuum exists 
between different 
methods applied toproblem solving in the 

public healthfield, 
whether they are 
calledsurveillance, 
research,or 
evaluation." 

fort has been made to verify the accuracy of these accounts, 
there are limitations to what can be achieved in a retrospective review of a 12-year project . It was decided at an early 
stage, that the benefits of including important unpublished 
studies would outweigh the limitations and imperfections of 
the process.
 

A Note on Abbreviationsand Conventions 

At its outset, the ACSI-CCCD Project was known simply as
the CCCD Project (Combatting Childhood Communicable 
Diseases). The prefix Africa Child Survival Initiative was
added in 1986 and the project became known as ACSI-
CCCD (although it was often still commonly called "theCCCD Project"). Both terms may be used interchangeably in 
this document. 

In sorpe instances the document may also use terms which
are not currently the preferred ones  for example tradi
tional birth attendants or TBAs. In general, we have not tried 
to change or update the terminology used in specific studies. 

The use of French headings and titles: If the original souce 
document for astudy was written in French. the French title 
has been retained as the heading for the summary. This hasbeen done in the interest of preserving the reader's ability to 
refer to the original document. Journal publications in 
French are also listed with the original French title. All short 
titles for studies are listed in English. 

The use of trade names or commercial sources in this docu
ment is for identification only and does not constitute en
dorsement by the Public Health Service, the U.S. 
Department of Health and Human Services or the U.S. 
Agency for International Development. 
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Errata
 

Pg. 34 PUBLICATIONS: DEM[NG MS, BISOFFI Z, WEIERBACH R 
et al: Tetanus antitoxin seroprevalence and measures of tetanus 
toxoid coverage in women at term in Burundi. Bull World Health 
Organ. In Press. 

pg. 55 "Although CCCD research sometimes found evidence of harmful
 
traditional practices, the harmful misuse of Western medicine
 
appeared to be far more prevalent than harm engendered by

traditional practices. In addition, many of the usual concerns
 
about maternal practices during diarrhea (such as ceasing

breastfeeding and withholding food) were not widely prevalent in
 
the studies carried out under CCCD."
 
Should be replaced by:

"Although CCCD research sometimes found evidence ofharmful
 
traditional practices, the harmful misuse of Western medicine
 
appeared to be far more prevalent than harm engendered by

traditional practices. 
 In addition, many ofthe oft-cited, harmful 
maternal practices during diarrhea (such as ceasing breastfeeding
and withholding food) were not widely prevalent in the studies 
carried out under CCCD." 

Pg. 84 PUBLICATIONS: Manuscript in preparation 

Pg. 98 Addendum to NOTE: One deliberate omission from this section is 
the series ofmalaia studies by the Mangochi Malaria Research
Project (MMRP). These studies are summarized in a separate
document - STEKETEE R, BREMAN J, CAMPBELL C: Malaria 
prevention in pregnancy: The effect of treatment and 
chemoprophylaxis on placental malaria infection: The Mangochi
Malaria Research Project (ARTS Document #099-4048) 

Pg. 200 PUBLICATIONS: "Bull World Health Organ (1987)" 
Should read: 
"Bull World Health Organ 65:325-30 (1987)" 
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Research in Support of the Expanded
 
Program ofImmunization
 

ntil recently, the success of inmurization programs
has often been almost synonymous with "coverage", 
at least In the minds and priorities of program 

managers and donors. With some justification, therefore, te 
main objective of African EPI programs has been to raise 
national coverage levels for immunization. Throughout the 
ACSI-CCCD project, this remained a strong priority, and 
much of the immunization-relat-A activity in CCCD was in 
support of this objective - service delivery, training, 
cold-chain management, and technical support. Also in 
support of the objective of increasing coverage, a substantial
investment was made in infrastructure support for the EPI 
-vehicles, cold-chain equipment, and (during the early 
years) vaccines. In many of these efforts, the ACSI-CCCD 
project cooperated with multilateral agencies such as 
UNICEF and with non-governmental organizations such as 
Rotary Irtemational. 

The success of these efforts was considerable. Over the 
course of the 12 years that the ACSI-CCCD project operated
in sub-Saharan Africa, momentous strides were made in in
creasing access to immunization services (usually defined as 
access to DPT-1)as well as in increasing the number of chii-
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"At its most successful, 
CCCD research in 
supportofEPI 
offered a vivid 
example... of 'the 
use of scientific 
methods to analyze 
health situations, 
identify problems and 
solve them,'providing 
for 'science-based, 
knowledge-based
decision making at alllevels. m" 

dren "fully immunized" (usually defined as receipt of a full 
course of DPT, OPV and measles vaccination by one year of 
age). 

Aithough the magnitude of the gains varied from country to 
country, there were proven gains in virtually every country.
The role of CCCD applied research in support of this objec
tive was substantial - for example, KAP studies to deter
mine reasons for dropouts, interventions to reduce missed
opportunities, and epidemiologic studies to identify pockets 

of low coverage or high disease prevalence. However, EPI
related research was not only directed at increasing coverage. Research was also initiated in response to a number of 

additional questions of local or global importance. In some 
cases (such as the large-scale trial of Edmonston- Zagreb
vaccine in Kinshasa), the questions were critical to both lo
cal and global priorities. 

At its most successful, (for example, in Burundi) CCCD re
search in support of EPI offers a vivid example of objectives 
which closely parallel what others have described as the ob
jectives ofEssential National Health Research - "the use of 
scientific methods to analyze health situations, identify prob
lems and solve them," providing for "science-based, knowl
edge-based decision making at all levels of health services 
(LUCAS, 1993)." 

On the other hand, there was also the negative experience of 
Liberia, where transient gains in improving immunization 
coverage and child survival were negated by the outbreak of 
civil war. ACSI-CCCD activities were finally abandoned 
there in 1990. 

The scope of immunization-related research activities under
taken by the ACSI-CCCD project has covered a broad range 
of epidemiologic studies, health problem research, interven
tion research, and health services research. In sophistication 
they have ranged from small-scale KAP studies in a single
Local Government Area (see ADIGUN) to evaluating the im
pact of a new vaccination policy among the 3 million inhabi
tants of Kinshasa (see CUTS). Studies undertaken included: 

Facility-based descriptive studies: These were either pro
spective or retrospective studies based in hospitals or com
munity facilities (see NTAREME), and helped to provide a 
broad picture of disease epidemiology. Most were under
taken as discrete studies during the initiation of CCCD activi
ties in various countries, and were generally superseded by 
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regular surveillance as health information systems were pro-
gressively strengthened. 

Community-based surveys: These covered a wide range, 
from epidemiologic studies to establish the incidence rates of 
polio and neonatal tetanus (see MUTIE and BANANIYI), to 
multipurpose coverage surveys (see DABIS et a. in the sec-
tion on Community Surveys). One innovation widely used 
was the inclusion of additional child survival questions in tra
ditional EPI coverage surveys. Although frowned upon by 
some EPI purists (who feared that it might compromise the 
core EPI survey), this method was used extensively in 
CCCD to establish baselines and monitor health status indi-
ces throughout the project. 

The "IHundred Household Survey": This method of local 
area monitoring was one adaptation of the community-based 
survey which looked only at the community immediately sur-
rounding a local health center. In examining the immuniza
tion status and health care behavior of a population which 
had no barriers of distance, these surveys were able to iden
tify non-access barriers to utilization of immunization serv
ices (e.g., stock ruptures, staff attitudes, cost). By using local 
health workers to conduct the simple survey (which gener
ally took two workers just two days to compIcte), they also 
served to sensitize local health workers in a way that was far 
more convincing than a memorandum or a supervisory visit. 

Seroprevalence surveys: These included studies of the de
cline of maternal measles antibodies in newborns (see REY 
and DABIS), and tetanus antitoxin seropositivity among 
women who had recently delivered (see DEMING). Com
bined with intervention trials, they included studies of sero
conversion following immunization with alternative 
vaccines (see CUTTS), and seroconversion in ill children fol
lowing measles immunization (see NDIKUYEZE). In some 
instances, these studies depended heavily on the laboratory 
support available at the CDC, Atlanta; in other instances 
they were able to use local resources. 

Outbreak Investigations: These studies, the traditional do
main of epidemiologists, and one of the particular strengths 
of the CDC were initiated in response to a number of emerg
ing issues and emergencies. These included polio in The 
Gambia, measles in Burundi and Pointe Noire, Congo, and 
yellow fever in Nigeria. 

"In examiningthe 
immunization status 

andhealth care 
behavior ofa
 

populationwhich had 
no barriersof 

distance,the 
hundred-household 

surveys were able to 
identify non-access 

barriersto utilization 
of immunization 
services.. ." 
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"Studies of missed 
opportunitiesand 
inappropriatelytimed 
immunizations ... 

were strongly linked 
to operational 

priorities,and 
virtually all were 
initiatedin response 
to laggingprogressin 
attainingfull 

coverage." 

Missed opportunities and inappropriately timed immuni
zations: These studies were classic examples of true "operational research." They were strongly linked to operational 

priorities, and virtually all were initiated in response to lag
ging progress in attaining full coverage. Facility based stud
ies (see NDIHOKUBWAYO) and focus groups (see
MACAULEY) helped to identify reasons for dropouts and 
missed opportunities (e.g., stock ruptures, and false contrain
dications), whereas community based studies (see KAHN) at
tempted to establish the actual community prevalence of 
missed opportunities and the potential gains of avoiding
them. 

Evaluation of vaccination campaigns: A number of these 
studies were done to assess the impact of vaccination cam
paigns either locally or nationally. Quantitative studies were 
able to assess the actual gains made and the potential for sus
taining those gains (see SWISS and ROISIN). Qualitative 
evaluations were able to identify a number of shortcomings
attributable to campaigns (e.g., improper sterilization prac
tices, inappropriately timed immunizations, and decreased 
patient education). In individual cases, these either prompted 
EPI programs to decrease their emphasis on campaigns (e.g.,
Cote d'Ivoire) or to modify tieir campaign strategies (e.g., 
Nigeria and Liberia). 

Economic analysis: In a number of countries, studies of 
various methods of auto-financing were undertaken by coop
erating agencies, such as the Resources for Child Health 
(REACH) project. In addition, the ACSI-CCCD project it
self supported a number of studies of the costs or cost- effec
tiveness of EPI programs (see BENNETIT, ROBERTSON 
and McFARLAND in the section on Health Services Re
search). Several of these studies were able to demonstrate 
the costs of EPI relative to the number of cases of disease 
avoided or deaths prevented. Other studies highlighted the to
tal program costs of EPI and the role of donor inputs, raising 
concerns about the heavy dependence of many programs on 
external donors and the need for more sustainable financing. 

Facility-based assessment of training needs and Impact: 
These studies (see separate section on Facility Based Assess
ments) were an integral part of the program of problem
based research initiated under CCCD and one of the 
activities most consistently valued by program managers. Im
plemented as cross-sectional studies of health worker prac
tices either nationally or locally, these studies helped 
managers identify specific deficiencies in health worker prac-
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tices (e.g,. Improper sterilization practices or patient educa-
tion), as well as logistical problems impeding the attainment 
of objectives (e.g., vaccine supply rupture). Implemented as 
a monitoring tool, they could be used to assess the effect of 
training on practices (e.g., Nigeria and COte d'Ivoire). Used 
in abbreviated form as a supervisory instrument (e.g., in the 
Central African Republic) they enabled supervisors to take a 
more directed and quantitative approach to supervision and 
evaluation of health centers and health w 

Another feature of equal interest is the mechanism by which 
many of the priorities for EPI-research were determined. Be
cause CCCD involvement in EPI-related research has been 
primarily goal oriented, the importance and sophistication of 
research has progressively increased over the life of the 
CCCD project as more countries were able to establish basic 
infrastructure and training needs. One of the first tasks under
taken as part of a collaboration between the International 
Health Program Office (IHPO) and the CDC's Division of 
Immunization (DOI) in 1987 was to identify EPI-related op
erational research priorities within the CCCD project. 

A list of 17 projects was compiled from preliminary discus
sions with colleagues working in the CCCD Project. The im
portance and design of each project were briefly described. 
The list was then distributed for review to colleagues with 
expertise in the EPI. Reviewers were asked to rate each pro
posal on a priority scale from I to 10, comment on the pro
posals, and suggest any high-priority proposals that were not 
on the list. Forty-one reviewers returned the list of proposed
projects with ratings and comments. Twenty-two of these re
viewers were on the CDC staff or worked for the CCCD Pro
ject. The remaining 19 worked for African ministries of 
health, World Health Organization, or universities. 

By polling these experts, the EPI research program estab
lished a ranked priority list of 17 research questions, of 
which 6 were identified as specific priorities: 

1. Identification and evaluation of the reasons for non- utili
zation and under-utilization of vaccination services and 
the demonstration of a strategy for increasing utilization 
(score of 8.1 out of a possible 10 points). 

2. A study of the impact of using all health center contacts 
as opportunities to vaccinate children. (7.7) 
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"The choke of six 	 3. Evaluation of the impact of a two-dose measles vaccineschedule. 
(7.5)priority topics.. were 

allstrongly linked to 4. Measuring the impact of vaccination on the incidence of 
program objectives, measles. (7.4) 

and allhadpotential 5. Identification and evaluation of astrategy for vaccinat
for immediate 	 ing women of childbearing age with tetanus toxoid. (7.3) 
application.. 6. 	 A study of the impact of therapeutic vitamin A on case 

fatality rates of children hospitalized for measles. (7.1) 

By comparison, the following were identified as the lowest 
priority research topics of those presented to the experts: 

15. 	 Assessment of the cost and effectiveness of using a vac
cination strategy of special immunization days to raise 
coverage and reduce disease incidence. (5.3) 

16. 	 Comparison of the serologic efficacy of two and three 
doses of tetanus toxoid. (4.9) 

17. 	 Demonstration of the impact of giving measles vaccina
tion at school entry. (4.7) 

This method did not determine all the priorities for research 
under CCCD - in many instances individual country priori
ties warranted specific measures (for example high measles 
incidence in children younger than the recommendad vacci
nation age). Inother instances, changes in the status quo
sometimes gave one topic increased importance or decreased 
the priority of another. For example, a deliberate decision 
was made in 1988 not to investigate the feasibility of a two
dose measles vaccine (the third rated priority) pending the 
outcome of E-Z vaccine trials. Following the 1992 reporting 
of adverse mortality with one formulation of E-Z vaccine 
(high-titre vaccine), the feasibility of a two- dose schedule 
has regained srine of its importance. 

Although the above mechanism was not the only one used to 
establish research priorities for EPI, it did prove itself to be 
of considerable value. The distinct advantage that this 
method offered is readily seen in the choice of the six prior
ity topics - they are all strongly linked to immediate pro
gram objectives of EPI and all had potential for immediate 
application of their findings to individual programs. More-
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over, as negotiated priorities, they were readily acceptable to 
program managers and programs. 

A second point worth noting is that the list of priorities is de-
fined ir terms of clear research questions - in the original
exercise each topic was accompanied by a one-page descrip
tion detailing a proposed research approach and allowing an 
assessment of its feasibility as well as its importance. This is 
often not done in agenda setting, a shortcoming which often
leads to a list of topics which are of acknowledged impor-
tance, but which may not be amenable to an immediate re
search solution. 

Finally, there is the question of impact. Has there been any
measureable effect of these interventions on the targets
which the ACSI-CCCD project established at its outset? 
That question has been a recurrent one throughout the 12 
years of the project's existence. Impressive gains in EPI cov
erage have been documented. However, impact objectives 

Measles Incidence and Vaccine Coverage 
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such as decreases in mortality and morbidity have sometimes 
been more elusive to document. Fortunately, the strengthen-
Ing of surveillance systems has allowed many countries sup
ported by CCCD activities to convincingly demonstrate the 
gains achieved through immunization. Declining measles 
and polio incidence have been convincingly demonstrated in 
several countries; changes in the age distribution of measles 
have also occurred, consistent with the benefits of improvcJ
immunization coverage; declines in mortality due to neona
tal tetanus have been similarly demonstrated. In other coun
tries, research and surveillance have helped identify 
shortcomings in meeting these goals. In both instances, sur-
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"The strengtheningof 	 veillance and research have been closely linked together to 
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MEASLES CONTROL EFFORTS IN URBAN AFRICA COMPLICATED BY 
HIGH INCIDENCE OF MEASLES IN THE FIRST YEAR OF LIFE 

STUDY LOCATION: 	 ZAIRE 

SHORT TITLE: 	 EPIDEMIOLOGY OF MEASLES, KINSHASA, 1980 - 1985 
PRINCIPAL INVESTIGATOR: 	 TAYLOR, Dr. William R 

Division of Chronic Disease Control 
Center for Environmental Health 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

CO-INVESTIGATORS: 	 Ruti-Kalisa, Ma-Disu M, Weinman JM 

U STUDY DESIGN U RESULTS 
Multiple methods were used to define the 	 Vaccine coverage among children 12 to 23epidemiology of measles in Kinshasa:(1) Vac. months of age increased from 37% in 1977 tocine coverage by routine administrative report- 62% in 1983, but remained roughly static from
ing and annual vaccine coverage surveys; (2) 1983 to 1986. 
sentinel surveillance at 4 of 5 major hospitals
and 10 of the largesthealth centers; (3) review * Coverage varied greatly throughout Kinshasa,
ofpediatric registers at Mama Yemo Hospital and ranged from 16% to 73% in various clusters.
(HMY) for secular trends; (4) a community

cluster survey in December1983 of all children 
 e Measles epidemics occurred in alternating yearsunder5 years ofage; and(5) estimation ofpro- from 1980 to 1985 despite coverage levels.
jected numbers ofmeasles cases in the absence
 
of vaccination by the method of FINE and 
 * Of the reported measles cases, 27% occurred inCLARKSON (1982). children before the recommended age of immuni

zation (9 months). 

From the community survey, 18% of cases oc
"Coverage varied greatly cuffed in children under 9 months of age.
throughout Kinshasa, and 9 Of children hospitalized with measles at HMY,

the proportion who were younger than 12 monthsrangedfrom 16% to 73% 	in of age and older than 23 months both increased 
from 1976 to 1983. Rates of hospitalization varvarious clusters." 	 ied according to zone of residence. 

e Authors estimated that 175,200 measles cases oc"The sentinelsystem cuffed in Kinshasa in 1983 and 1984 (87,600 perreportedapproximately year) and 111,700 additional cases would have 
occurred in the absence of any vaccination. The9.7% of estimatedcases." sentinel system reported approximately 9.7% ofestimated cases. 
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[ 	STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. Two results expected from herd immunity - a 
reduction in measles incidence greater tha the 
coverage level, and a shift in the age distribu
tion to older children - did not occur. 

2. 	Factors which man, counter the protective effect 
of high coverage include measles cases in chil-
dren younger than 9 months of age, nonuniform 
vaccination coverage, and urban crowding and 
social patterns, 

3. Measles control in Kinshasa will require cover
age higher than 60%. 

] 	STUDY LIMITATIONS 


None cited. 

* 	 PROGRAM AND POLICY IMPACT 

The problems identified by this study played an impor-
tant role in the comprehensive strategy for measles con-
tro] developed by the EPI program in Kinshasa. This 
included apolc1y of vaccination at all contacts, identifi
cation and targe.ing of low coverage zones, and (start-
ing in 1989) universal vaccination of 6-month old 
infants %ith medium-titre Edmonston-Zagreb measles 
vaccine (4.45 loglO infectious units per dose). Docu-
mented measles coverage was increased to 68% by 
1990 (89% based on verbal history), and measles inci
dence decreased from 37.5 cases per in 1980 to 1.6 in1991. 

A major role in formulating this policy was played by 
a consultative group of leading pediatricians and donorrepresentatives, meetng ingKinshasa in December
1988. Intensifiedtraining and supervision activities 
were aided by the reassignment of a number of Minis-
t.r staff to the activity, as well as the provision of aye-
hidle full time to the project. 

U 	PUBLICATIONS 

TAYLOR WR, RUTI-KALISA, MA-DISU M, WE-
INMAN JM: Measles control efforts in uban Africa 
complicated by high incidence of measles in the first 
year of life. Am JEpidemiol 127:788- 94 (1988) 

U 	REFERENCES 
FINE PEM, CLARKSON JA: Measles in England and 
Wales II. The impact of the measles vaccine programme on the distribution of immuni,, in the popula
tion. Int JEpiderinol 11:15-25 (1982). 

U 	RELATED STUDIES 

CUTTS FT, OTHEPA 0, VERNON AA et al.:The 
impact on measles morbidity and mortality of ad
ministering medium-titre E-Z vaccine at 6 months 
of age and measures to in-rease vaccine coverage. 
Manuscript in preparation. 

This study documented the serological response to me
dium- titre E-Z vaccine in children immunized at 6 
months of age. as well as the population trends in mea
sles incidence after the introduction of the policy of 
uniform immunization with E-Z vaccine at 6 montlsof age in Kinshasa, Zaire. Absolute rates decreased in 

all age groups. but the proportion of measles in older age groups (over 23 months of age) increased from 
28% in 1986-87 to 42% in 1990-91 (with a corre
sponding decrease in the proportion of cases below 9 
months ofage). It was not possible to directh attribute 
the decreased measles rate to the use of E-Z vaccine 
because other program changes were made concur
renfly to improve the EPI program. 

DABIS F, SOW A, WALDMAN RJ et al.: The 
epidemiology of measles in a partially vaccinated
 
population in an African city: implications for im
munization programs. Am J Epidemiol 127:171-8
 
(1988)
 

ultiple methods (including surveillance reports.clinic and hospital record reviews and a communi' 
survey) were used to identify the epidemiology of 
measles in Pointe-Noire, Congo. following a 1984-85 
measles outbreak. This outbreak occurred despite estimated coverage of 54%. Between October 1984 and
March 1985. 1,942 measles cases were reported. of
which 16% died. Vaccine efficacy was calculated to be
between 78% and 87%. There was a 49% decrease in
the attack rate for children 9 to 23 months of age between 1983 and 1985, and a 20% increase in :hildren 
of age five years or older. Among children less than 9 
months of age the proportion of cases increased from
13% to 17%. The highest incidence rate of measles 
was in children 12 to 23 months of age. The study con
cludes that coverage levels of 50% are inadequate to 
ensure acceptable measles control in this setting. 
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ASPECTS EPIDEMIOLOGIQUES, CLINIQUES ET EVOLUTIFS
 
DE LA ROUGEOLE EN MILIEU HOSPITALIER ET
 

COMMUNAUTAIRE DE BUJUMBURA
 

STUDY LOCATION: 	 BURUNDI 

SHORT TITLE: 	 EPIDEMIOLOGY OF MEASLES, BUJUMBURA. 

PR!NCIPAL INVESTIGATOR: 	 NTAREME, Dr. Francois
 
Facultd de Medecine
 
BP 1020 Bujumbura
 
Burundi 

CO-INVESTIGATORS: 	 Gakima P,Marimbu J,Kanziza R,Ndikuyeze A,Gayle H 

* STUDY DESIGN 	 e Sex distribution was 57% male, 43% female for 
children with measles and 58% male and 42% fe-

This study involved the descriptive epidemiol- male for children without measles. 
ogy of 154 hospitalizedcases of measles at the 
Prince Regent CharlesHospitalin Bujumbura, * Distribution of measles cases by age group was 
Burundi. A simple univariate comparison was as follows: 
performed, with controls (,;rachedfor age and 
sex) selectedfrom the "consultationdes hour. 3-8 months 23% 
irsons". A clinical case-definition was used, 9-11 months 25% 
with at least three of the following signs pre- Over 12 months 52% 
sent for diagnosis of measles: .ever confirmed 
by a physician, rhinitis,conj'.%activitis, and sto- * The average period between onset of symptoms
matitis (with or without Koplik spots), rash or and hospitalization was 6.7 days for children with 
desquamation, and laryngitis. One year longi- measles. 
tudinalfollow-up of survivors (cases and con
trols) was carried out after discharge from * Of children admitted with measles, 55% were 
hospital (this was done by means of monthly malnoiuished on admission, compared with 
home visits). 15.5% of children without measles. 

e A history of prior measles vaccination 	was given* RESULTS 	 by 4% of children with measles, compared with 
38% of children without measles; 83% of vacci-

A total of 154 cases were selected from 526 hospital. nated cases and 91% of vaccinated controls were 
ized children with measles over a 17-month period; vaccinated between 9 and 11 months. 
there were 116 controls which were not stricdy 
matched for age and sex. Mean age was 14.7 months 
(cases) and 13.2 months (controls). 

"Ninety-two percent ofall measles-relatedmortality occurred 
in-hospitalor within thefirst month after discharge." 
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" 	 Complications arising during hospitalization were 
dehydration (25%), laryngitis (15%), pneumonia 
(12%), and malnutrition (8%). 

" 	 The in-hospital case fatality rate for measles was 
38%. 

" 	 Of the 154 children admitted with measles, there 
were 59 hospital deaths, and 95 discharged alive. 
Of these, there were 17 deaths (18%), 28 sun'i-
vors, and 50 (52%) lost to follow-up. 

" 	 Of the 116 children without measles, there were 
no hospital deaths, and 116 discharged alive. Of 
these, there were 5 deaths (4%), 72 survivors, and 
39 (34%) lost to follow-up, 

" 	 Morbidity for cases and controls over the 12
month follow- up period was not systematically 
evaluated. 

" 	 Ninety-two percent of all measles-related mortal-
it'occurred in-hospital or within the first month 
after discharge. 're relative risk for mortality in 
the first month after discharge was 16.2 times 
higher in cases than in controls. 

* 	 STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


1. 	Significant measles incidence below the age of 
12 months supports the policy of vaccination at 
9 months. 

2. 	 The 35% of hospital cases occurring in infants 
younger than 9 months (if confirmed) suggtsts 
a significant at-risk population not covered by 
current immunization practices. 

3. 	 Nutritional status is an important risk factor for 
measles requiring hospitalization. 

4. 	 High risk of mortality persists after discharge 
(at least during the first month), in hospitalized 
children with measles. 

U STUDY LIMITATIONS 

The major limitation for the longitudinal stud."was the 
loss to follow-up of 52% of cases and 34% of controls. 

This precludes conclusive statements about this phase 
of the study, vis-a-vis morbidity or mortality. Addi
tional limitations were: 

Matched controls were not possible for all cases. 
The analysis, therefore, does not consider meth
ods for matched controls. Controls and cases are 
not strictly comparable in age (14.7 months vs. 
13.2 months), and differences in socioeconomic 
status between cases and controls could not be 
excluded. 

This hospital-based stud' is probably not repre
sentative of community incidence, rates, or natu
ral history with regard to measles. Biases of 
service access and utilization may exist. 

PROGRAM AND POLICY IMPACT
 

This study formed part of a continuing process of pol
icy 	 and program development in EPI in Burundi. Dur
ing the period that the ACSI-CCCD project operated in 
Burundi, measles control was one of the ongoing is
sues in EPI. The evolution of EPI-rel.ted research 
demonstrates this. In the context of improving overall 
immunization coverage a number of coverage surveys 
were carried out. Concerns about dropout rates and 
missed opportunities prompted a UNICEF and CCCD
supported study of missed opportunities (see report by 
NDIHOKUBWAYO). Anxiety about the persistence 
of epidemic measles in the presence of apparently high 
coverage provoked a study of the epidemiology of 
measles in the outbreak community, and an evaluation 
of vaccine efficacy (see report by CHEN). 

Concurrent to these activities, efforts were made to 
strengthen routine disease reporting - the govern
ment's epidemiology and statistical unit (EPISTAT) 
developed a simplified reporting form, irnpro . ed data 
handling capabilities, and initiated production of a 
regular epideiologic bulletin (Bulletin Epideniolo
gique du Burundi or "BEB"), of which approximately 
3,000 copies are distributed nationally. The evolution 
of these research efforts and the increasingly sophisti
cated approach demonstrated in response to measles as 
a priority health problem also provide a good example
of how appropriate applied research can work in support of country programs. 

U 	PUBLICATIONS 

None documented. 
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TRANSMISSION DES ANTICORPS MATERNELS
 
ANTIROUGEOLEUX AU NOUVEAU-NE IVORIEN
 

STUDY LOCATION: 	 COTE D'IVOIRE 

SHORT TITLE: 	 NEONATAL TRANSMISSION OF
 
MEASLES ANTIBODIES, ADZOPE
 

PRINCIPAL INVESTIGATOR: REY, Dr. J.L.
 
Medecin en Chef, Epidemiologiste
 
I.N.S.P., BP V47
 
Abidjan, C6te d'lvoire
 

CO-INVESTIGATORS: Lhuillier M, Dem M, Soro B, Saki Z, Davis CE
 

[] STUDY DESIGN 

This study used measles serology by Hemag. 	 Measles Antibodies in Infants, AdzopeglutinationInhibition(HA!), and neutralization Neutralization Antibodies by Age, n,208
antibodies by simplified plaque assay (MANN
& ZUCKERMAN, 1980). Study subjec!s were S B.ropoud~l

infantz, 3 to 9 months ofage from the Centre de 100%
 
Protection Maternelle et Infantile (CPMI) de
 
Adzope (n= 208) and the CPMJ, Marcory (n=
 
36). Subjects were excluded if they pave a his- ..................
.. 

tory of measles or vaccination. The cutoff for
 
positivity was established at 20 mlU/ml (pres
ence ofantibodies at 1:5 dilution).. . ..... .. .......
 

* RESULTS 

The study of antibodies by HAl showed a higher

prevalence of maternal antibodies for infants 4
 
months of age in Abidjan than in Adzope. He- 20%•.
 

magglutination Inhibition was less sensitive than
 
serum neutralization in detecting measles anti
bodies. 
 0% 3 4 5 a 7 a g 

AGE (months)e A regular rate of antibody decline was noted up NOTE: Cutf. ,o paitil fiaEd atto the age of 6 months, after which levels stabi- 2O,.mU/m (,ontlbodla detootad 0%6dil) REF: REY st al 
lized between 40 and 20 mJU/mL. From the re
gression equation it was estimated that 60% of 
infants would have no maternal antibodies by 6 
months of age. 
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In comparison with the fixdings of MANN and 
ZUCKERMAN in Brazzaville, the geometric 
mean titre of antibody was lower in Adzope at all 
ages. However, the onset of seronegativity oc-
curred at a later age in Adzope, largely becattse of 
a lower cutoff for seropositMty in Adzope (20
mlU/mL vs. 40 miJU/mL in Brazzaville). 

* 	 STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


1.The study confirms the asefulness of the sim-
plified plaque assay method of MANN & 
ZUCKERMAN. The method offers greater sen-UCKERMthnA. Thn ethooeti g reaesno-
ies. 

2. 	 Although the findings are supportive of the 
practice of measles immunization at 9 months 
(because there is very little materl b. 

e
persistence at this age), the absence of antibod-
ies in 60%/ of infants a 6 months of age leaves 
a large number of infants susceptible to infec-
tion. 

3.The findings support ccusideation of an earlier
Teofindgsmsuo nieation aearlrofewith 
reco immunization stategies (e.g.E-Z vaccine 
at 6 months)i 

4. alrni tegycAhnths e immuzatione a 
moths withede inaseoten asIan vacie 
a 2-dose schedule using a second dose at 1 
varine)at 6 gnonths ofage. 

U STUDY LIMITATIONS 

None were identified. However, because the study 
was based in a peri- urban and urban facility, there is 
always a possibility that patterns iright differ in a rural 
setting. This is not unrealistic, since rates of maternal 
antibody decline have been found to vary in different
populations (BLACK, 1986). 

* 	PROGRAM AND POLICY IMPACT 

The WHO-recommended age for measles immuniza-
tion at the time of this stucK was 9 months. The 
authors note that this study was initiated in response to 
the concerns of some physicians that the recommended 

age of immunization was "too late to immunize against
measles" because a significant number of measles 
cases were seen before the age of 9 months. The stuy
findings do support those anecdotal reports since there 
was significant loss of maternal antibodies at 6 months 
of age, a finding consistent with the early onset of 
clinical measles in a population. 

It is significant that the 9-month minimum age for 
measles immunization became uniform national policy 
only in July 1980. Piior to that date, immunization at 6 
to 8 months of age was both policy and practice 
(SOKAL & ATAYI 1981). Under this strategy, a sec
ond dose was supposed to be given at a later age (usu
ally 12 months), but was frequently omitted. Becausethe protection conferred byv vaccination with regular
Schwarz vaccine at 6 months was generally poor. this 

strategy left many children unprotected. 
Among the reasons for the 1980 change in polcy was 

the finding that few infants vaccinated before 9 monthsreceived a recommended second dose before or at 12months (35% in one stuch in Abidjan). A 1990 WHO 
review revealed similar findings in other countries 
(J RKOWITZ 1990). 

It should be noted that these two setc of results presentdeckion, nakers with opposing and somewhat contra
dictorv alternatives. In actuality, WHO recommenda
tions do allow for vaccination before 9 months of age(with revaccination at 9 months) when significant lev
els of measles cases occur before the age of 9 months.
However this recommendation is tempered with the 
knowledge that where overall coverage is alreach lox%,
the likelihood of achieving high compliance with the 2
dose measles schedule is low (as demonstrated by theprevious survey in Abidjan). Thus the WHO recom
menda.ion that "achieving high coverage with existing
vaccines remains the first priority in all countries" 
(EPI/WHO, 1988). For ashigle-dose strategy, the "opti
ma" age of 9 months for Schwarz vaccine was based 
on seroconm'ersion studies and age- specific incidence 
data - balancing the vaccine's lower efficacy at 
younger ages with the risk of acquiring measles at vari
ous ages. These models predicted 9 months as the age
at which the maximal number of cases would be pre
vented (MARKOWITZ 1990). 
The two-dose strategy has not been readopted in C6te 
d'Ivoire. The alternative proposed strategy of using a
higher potency vaccine at 6 months was also set back 
following reports of adverse mortality in three clinical
trials of Edmonslon-Zagreb high-titre vaccine and its 
subsequent withdrawal from production and public use 
(EPI IHO 1992). Medium titre E-Z vaccine has not 
been affected by these recommendations. 
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* PUBLICATIONS 
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U RELATED STUDIES 

DABIS F, WALDMAN RI, MANN GF et al.: Loss 
of maternal measles antibody during Infancy In an 
African city. Int J Epidemlol 18:264-8 (1989). 

Measles antibody in infants 2 to 9 months of age (in
Pointe Noire, Congo) was measured from capillary
blood with the plaque inhibition test, using a titre of 40 
mlU/mJ as the threshold level. Among 252 infarts 
studied at eight MCH clinics in 1986, the proportion
with detectable antibody dropped from 96% at 2 
months of age to 49% at 4 months and 8% in the 7-8 
month age group. Between the ages of 8 and 28 weeks 
there was an almost steady decline of 4.7% per week 
in the proportion of infants who were seropositive. By
the end of the seventh month only 10% of infants 
would be expected to have measurable antibodies 
against measles. 
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IMMUNOGENICITY AND SAFETY OF MEASLES VACCINE 
IN ILL AFRICAN CHILDREN 

STUDY LOCATION: RWANDA 

SHORT TITLE: MEASLES VACCINE IN ILL CHILDREN 

PRINCIPAL INVESTIGATOR: NDIKUYEZE, Dr. Andre 
National University of Rwanda 
Butare, Rwanda 

CO-INVESTIGATORS: Munoz A, Stewart J,Modlin J, Heymann D, Polk BF 

E STUDY DESIGN 

Tis was aprospective study at two health cen-
ters - Rango. and University Center at Bu. 
dare. A total of 518 children aged 8 to 19 
months were enrolled - 267 ill children and 
251 well controls.An "ill child" was defined as
havingfever, diarrheaor vomiting. Clinicaldi-
agnosis of complicating conditions (e.g.,
pharyngitis,otitis, malaria)was confirmed by 
"simple laboratory tests". Nutritional status 
was determined based on clinical judgement 
and weight for age, and compared to Gomez 
classification.All childrenreceivedmeasles im-
munization following mother's informed con-
sent. Blood samples for measles serology were 
taken prior to immunization (1st visit) and on 
day 40. Serology was by enzyme immunosor. 
bent assay (EIA) on finger-stick samples, 
stored at -30 degC and analyzed by CDCAt. 
lanta. Over 100 samples were tested by both 
EIA and hemagglutination inhibition (HAl) 
as a quality check. Vaccine potency was ver-
fled at the startandend of study. Routine clini
calfollow-up of ill and well children was done 
at day 10 and day 40. Analysis was by t-test, 
Chi-square,and multiple logisticregression. 

U RESULTS 

Of -S children sur.,eyed, one died at 30 days. Only 5 
children (1%) were lost to follow-up. Of the 512 re
maining children paired sera samples were available 
for 505 children. 

Of these, 423 were seronegative at the time of immuni
zation and did not have equivocal results at baseline or 
follow-up. 

Ill children and control group differed signifi
cantly in percentage of females (58% in ill vs. 
39% in well children, p<0.001), and weight by 
age (reflecting the high rates of malnutrition in ill 
group). 

There was no significant difference between ill 
and well children In Incidence of adverse reac
tions. Reactions reported were rash, fever, and 
Koplik spots. A"few" mothers reported transient 
diarrhea or cough. In total, 15% of the 518 chil
dren had minor reactions. 

For the 208 11children and 215 well children 
with unequivocal responses, there was no sig-
Mqicant difference in seroconversion rates 
(81% in ill children vs. 80% in well children). 

"There was no significantdifference between ill and 
well children in incidence of adverse reactions." 
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" 	There was no significant difference between 
mean antibody titres for ill children and well chil
dren. 

* 	 Seroconverslon rates at age 8 months were sig. 
nificantly lower than conversion rates at older 
ages for both groups (p= 0.00l). 

" There was no significant effect on seroconversion 
of any disease variable when measured by logis-
tic regression (except for moderate malnutrition,
which was of borderline significance). Malaria 
and other infections appeared to negatively influ-
ence outcome, but differences were not signifi-• 
cant (p = 0.13). Numbers were small however. 

" 	 Power to detect an odds ratio of 2.0 for serocon-
version of ill children versus well children was¥ 

calculated at 86%. 

STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


1. Immunogenicit' and safety of measles vac-

cine was comparable in both ill and well

children. 

2. 	 There isa significant decrease in seroconver
sion if measles vaccine is given before 9 
months of age. 

3. 	Ti study is supportive of WHO recommenda-
tions promoting the immunization of ill chil-
dren as providing significant benefit without 
increased risk. 

4. 	 For unclear reasons, overall seroconversion 
rates and age- specific rates were low com-
pared to previous studies (serologic re-
sponses of more than 90% above age 12 
months). 

5. 	 Absence of maternal measles antibodies might
account for absence of passive immunit, in 
some infants and early "acquired" measles in-
fection. Further study of serology in pregnant
Rwandan women was recommended. 

SEROCONVERSION RATES BY AGE
 
III vs. Well Children, Rwanda
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NOTE: Excludes 40 'equivocal' responees 

c STUDY LIMITATIONS 

Forty subjects with "equivocal" antibody re
sponses following immunization were excluded 
from analysis. However these were equally dis
tributed between "ill" and "well" groups and 
would not have influenced group comparisons. 

9 Authors suggest that uncharacteristically low se
roconversion rates might suggest technical prob
lems in sample handling between collection in 
the field and analysis at CDC in Atlanta. Authors 
also noted that they had actually expeczed sero
conversion rates to be higher than prior studies 
because of the greater sensitivity of the EIA 
method (compared to HAI). 

Recruitment of older children was limited be
cause most had already been immunized against 
measles. Matched pairs analysis was also imprac
tical because many matched controls enrolled had 
later to be excluded because of positive serology
indicating prior exposure. 
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* PROGRAM AND POUCY IMPACT 

This study provided supportive evidence for existing
WHO immtmizaton policy. As noted in the study, at 
the time of this research it was not the policy in 
Rwanda to vaccinate ill children, and "fever and sev-
era] illnesses" were contraindications to measles im
munization. In response to this research and other 
initiatives, policies were changed to promote the im
munization of all children, and to severely restrict thenumber of true con traindications to immunization. 

Although these policies have been adopted widely in 
CCCD countries, the degree to which they have been 
implemented has varied. Facility based assessments 
have often revealed that actual practices at the facility
level have generally been slower to change than have 
national policies. 

* PUBLICATIONS 

N A, MUNOZ A, STEWART Iet a.: un-NI A UO ,SEATJta. mmunogenicity and safety of measles vaccine in ill Afri
can children. Intl JEpidemiol 17(2):448 (1988). 
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REPORT 	ON EPIDEMIOLOGIC FOLLOW-UP OF THE 1988-89 MEASLES 
OUTBREAK, MUYINGA HEALTH SECTOR, BURUNDI 

STUDY LOCATION: BURUNDI 
SHORT TITLE: MEASLES 	OUTBREAK INVESTIGATION, BURUNDI 
PRINCIPAL INVESTIGATOR: CHEN, Dr. Robert T. 

Division of Immunization 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

CO-INVESTIGATORS: Weierbach R,Bisoffi Z, Cuffs F,Rhodes P, 
Ramaroson 	S, Ntembagara C,Bizimana F 

U STUDY 	DESIGN 

This study was carriedout in January 1989 to 
investigate the circumstances surrounding a1988 rural outbreak of measles (in the Muy.
inga health sector ofBurundi) in an apparently
well-vaccinatedpopulation.The study included 
a review of existing surveillance data for Bu-
rundi and Muyinga, a census of children 
younger than 5 years of age in Muyinga to 
evaluate vaccine efficacy and short-term mortality (one month after the epidemic peak), a
case-control study in health centers to assess 
nosocomial transmission, and a study of 
school-aged childrei: to assess the role of
school-based transmission. In September 1989, 
a repeat census was conducted in Muyinga to 
evaluate longer-term mortality. Maternal diag
nosis of measles was taken to indicate positive
history of measles. Children without vaccina
tion cards were considered to be unvaccinated 

* RESULTS 

Census study 

Information was obtained on 1,899 children 	inthe cenr
sus, of whom 357 (19%) had measles during the out
break, according to the history of mothers or caretakers. 

Measles incidence rate for the entire cohort, irre-
spective of vaccination status was highest for the 
age group 9-11 months (7.6 per 100 personmonths at risk). 

e Children younger than 9months constituted 18% 
of cases, and children older than 23 months ac
counted for 44%. 

a Surveillance data, available since 1985 showed
that children 24 months and older constituted an 
increasing proportion of total measles cases,
reaching 57% in 1988. 

Incidence Rate of Measles 
by Age Group, Muyinga
July 88 - Jan 89, Burundi 

Incidenc./100 Person-months 

B 

4 	 . . 

o-6 8-8 0-11 12-23 24-35 36-59 

AGE (months) 

REF CHEN (1990) ' 3 
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Mortality 

* 	 Fift-five percent of measles deaths (12/22) oc-curred inthe first month after ilipess. 

" The rate ratio/relative risk of death in children
with measles was 2.2 for all ages (relative to chil-
dren without measles). The rate ratio was 3.6 inion
the age group 0-8 months, 2.9 at 9-23 months,
and 2.0 at 24-59 months. The case fatality mt2o 
for children identified by their caretakers as ha-
ing had measles during the epidemic was 6.2%. 

* 	By logistic regression, the excess mortality due to 

measles was confined to the first: month after on-
set 	and increased risk of death by 2.5 fold. 

Immunization Coverage 

" 	 Immunization coverage was generall. high 86% in children 9-23 months, and 80% in chil-

dren 25-59 months. However, only 59% of 
those receiving measles vaccine received it atthe target age of 9-11 months - 15% were 
vaccinated at a younger age and 26% were 'acci-
nated after II months of age. 

" Measles vaccine efficacv was estimated at 73% in 
an analysis that controlled for potential bias by
excluding children without vaccination cards. 
children not meeting the clinical case definition.
and children younger than 9 months of age. 

Health Centers and Schools 

* 	 A facility-based study of 75 cases and 211 con
trols failed to reveal an% evidence of transmission 
mediated by attendance at health facilities. This 
was supported by census findings - only 1%of 

M STUDY CONCLUSIONS 
ANDRECOMMENDATIONS 

Stud were 
of a maturing EPI -a shift in the age-disrbu

of cases to older age groups, an increased 

o. results consisten with the "em 

inter-epidrnic interval, and vaccine efficacy
within expected limits. 

2. 	 The estimated vaccine efficacy of 73% was 
slightly lower than 85-93% observed in sero

conversion studies, but was considered to beconsistent because the studY was unable to contro] for previous measles disease. 

3. 	Nosocomial spread was not a likely means of 
transmission inthis setting. 

4. 	School-based transmission did appear to be a 
significant factor in this setting. 

5. The authors recommended that the primaiy fo
cus of immunization efforts should remain on 
the 9 to 1 -month target age group. However, 
in view of significant excess mortality in older
children, the study recommended "catch- up"
immunization of older children, resources per
mitting. 

6. 	 The study recommended that future outbreak 
measures be limited to investigating possible
program failures rather than outbreak control, 
which is generally ineffective. 

cases reported a health center visit in the month E STUDY LIMITATIONS 
prior to illness. 

The authors note the probable underestimate of vac* 	Among 299 students in the priman school vis- cine efficacy resulting from the inability to excludeited, 28 (9%) were reported to have had measles- persons with previous measles. Other limitations: 
among these, 25 (89%) were the first case in theirhousehold: and in these households 31 sub- * 	 Over half of children were unable to provide ansequent cases occurred in younger siblings, exact month and year of birth. 

"Immunization coverage was generally high ...However,
only 59% ofthoye receiving measles vaccine receivedit 

at the targetage of 9-11 months." 
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* Use of card confirmation of vaccination status to 
calculate coverage probably underestimates true 
vaccination coverage. 

U PROGRAM AND POLICY IMPACT 

The study results were useful in reassuring the coun-
try's EPI program that the measles outbreak was not

filue. le atioal PI rogarnevidnceof rogamevidence of program failure. The national EPI program 

did institute a "catch-up" campaign for unvaccinated 
children in March and November 1989. In 1990 efforts 
were focused on more sustainable mobilization efforts 
using a "channeling strategy" in areas of low coverage 
(ACSI-CCCD Quarterly Report July-Sep 1990). 

E PUBLICATIONS 

CHEN RT, WEIERBACH R, BISOFFI Z et a].: A 
"Post-Honeymoon Period" Measles Outbreak in Muy

inga Sector, Burundi. Int JEpidemiol (in press). 

BISOFFI 7_,CHEN RT, WEIERBACH R et a.: A
stdCHENof n e asis 

ciont u y o Burundi mas t ra
sion, M uyinga Sector, B urundi. Manuscript in prepara

tion. 
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MORTALITY FROM NEONATAL TETANUS IN KENYA: 
A COMPARISON OF TWO DIFFERENT SURVEY METHODS 

STUDY LOCATION: 	 KENYA 

SHORT TITLE: 	 NEONATAL TETANUS MORTAUTY, KENYA 

PRINCIPAL INVESTIGATOR: 	 MUTIE, DM 
KEPI Programme Manager 
Ministry of Health 
PO Box 20781 
Nairobi 

CO-INVESTIGATORS: 	 Melgaard B 

U 	STUDY DESIGN 

Three districts were surveyed: Tana (S.Tana
 
division), Meru (Igembe), and Kisii (Irianyi). 

Two alternate methodsfor evaluating mortality 

were used: (1) a two-stage cluster survey of 

each community, yielding 30 clustersrandomly 

selected with probabilityproportionateto size; 

and (2) interviews of pregnant women attend
ing antenatalclinics. The stud, included all live 

neonates delivered during the 12-month period 

ending one month prior to the survey; there 

were approximately 70 births per cluster (2,100 

in each division). Interviews were conducted by
 
one experiencedinterviewer, a local translator, 

and local guide - an assistant chief or elder. 

The survey used 12-month recall ofbirths and 

deaths, except in the Tana region (24-month re
call). The case definition of a neonatal tetanus
death was determined by response to 7clinical 

(dterminedlf. 

criteria (mother's self- report). Te clins 

vey involved a structured interview of patients 

at antenatal clinics; details were obtained of all 

live infant births and deaths over the preceding

Syears. 


creias report. The clinic sur-

N RESULTS 

Cluster Survey 

A total of 6,566 live births were enumerated. 

* 	 Neonatal mortality ranged from 10 to 23 per 1000
 
live births (13/1000 weighted average).
 

* 	 Death rates from neonatal tetanus ranged from 6 to 
15 per 1000 live births (8/1000 weighted average). 

9 	 The percentage of neonatal tetanus deaths born at 
home ranged from 81% (Tana) to 100% (Kisii). 
The odds ratio of neonatal death for children 
born at home was 3.3 compared to institu
tional delivery. 

The majority of neonatal tetanus deaths took 
place between days 6 and 12, whereas, tL major
ity of non tetanus deaths occurred on the first day
of life. 

Antenatal Clinic Survey

A total of 1,433 pregnant women were interviewed,
 
accounting for 2,654 deliveries.
 

*The neonatal death raze obtained by 	the clinic 
survey ranged from 7 to 17 per 1000 live births.
The death rate from neonatal tetanus by this 
method ranged from 0 to 5.6 per 1000 live births 
(weighted averages not given). 

Estimated death rates were so low for the 
clinic survey that the method was regarded as 
unreliable and therefore abandoned. 
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NEONATAL TETANUS DEATHS, KENYA 84-85
 
Neonatal Deaths by Day After Birth
 

Tetanus Deaths vs. Non-Tetanus
 
Number of Deaths 
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Day after birth 
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REF: MUTIE of Wl 

Neonatal Death Rates, All Causes 
Cluster Surveyvs. Antenatal Clinic Interviews N STUDY CONCLUSIONS AND 

Deaths per 1000 Live Births: All Causes RECOMMENDATIONS 
Cluster Survoy ANC Survey 1. Death rats estimated from ANC recall inter-

Igembe 16 12 	 views were consistently lower than community 
S. Tana 	 23 17 survey estimates, and were considered an in-

Irianyi adequate method for estimating neonatal10
Total (weighted) 13 n.a. 

7 	 deaths. 

2. 	 Lower estimaes may have resulted from the 
reticence of pregnant mothers to discuss pre-

Neonatal Tetanus Death Rates vious unsuccessful outcomes, or from the ANC
Cluster Survey vs. Anlenatal Clinic Interviews population being unrepresentative of the popu-

Deaths per 1000 Live Birhs: Neonatal Tetanus lation in general. 
Cluster Survey ANC Survey 3. Neonatal death rates and neonatal tetanus death 

Igembe 11 0 	 rates were appreciably lower than reponed rates 
S. Tana 	 15 6 from CUte d'voire (34/1000 for neonatal 
Iranyl 6 1 deaths and 18/1000 for neonatal tetanus deaths)and Malawi (2911000 for neonatal deaths and 
Total (weighted) 8 n.a. 	 1211000 for neonatal tetanus deaths). 

4. 	 By comparing the study fudings to a 1978 
Kenya Ferility Survey, It was estimated that"Deathrates estimatedfrom 3o-s0% of neonatal deaths remain unre-

ANC recall were ported. 

consistently lower than 5.The discrepanc" in rates between mothers using
health services and those who do not cannot becommunity survey 	 resolved by the present study.estimates." 
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* 	 STUDY UMITATIONS 

" 	 The authors note that the prenatal population was 
biased by the fact that women must pay for pre-
natal care. 

* 	The case definition used for neonatal tetanus 
deaths differs in some respects from the WHO 
recommended criteria which excludes deaths (or 
onset of symptoms) occurring before the third 
day of life. 

" 	 Inadequate staffing generally limited clinic inter-
views, and at Tana River site proved a major ob
stacle (Only 480 interviews were done there). 

" 	Training of interviewers was sometimes inade-
quate. 

" 	The discrepancy between the two methods for 
overall rates of neonatal death (all causes) was 
not actually as divergent as claimed; the major
discrepancy occurred in specifically attributing 
deaths to a particular cause - cause-specific 
mortality. 

M 	PROGRAM AND POUCY IMPACT 

One obvious policy implication of the study was the 
decision to discard the possibility of using (less expen
sive) clinic interviews instead of community surveys 
for accurate mortality determinations. Other recom
mendations were somewhat self-evident: increased im
munization of women of child bearing age and 
educating traditional birth attendants (TBAs) about hy
gienic practices. 

* 	 PUBLICATIONS 

MELGAARD B, MUTIE DM, K1MANI G: A cluster
 
survey of mortality due to neonatal tetanus in Kenya.

IntJ Epidemiol 17:174-77 (1988)
 
MELGAARD B, KIMANI G, MUTIE DM: A coin
munity study of neonatal tetanus in Kenya. East Afr
 
Med J64:458-63 (1987)
 

MELGAARD B, KIMANI G, MUTIE D: Neonatal
 
tetanus i Kenya. Ugeskr Laeger 148:1504-5 (1986)
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COMBINED SURVEY FOR POLIOMYELITIS AND NEONATAL TETANUS
 
IN ILORIN LGA, KWARA STATE, NIGERIA 1988.
 

STUDY LOCATION: 	 NIGERIA 

SHORT TITLE: 	 INCIDENCE OF POLIO/ NEONATAL TETANUS, ILORIN 
PRINCIPAL INVESTIGATOR: 	 BABANIYI, Dr. Olusegun 

Ministry of Health, 
PMB 1386, Ilorin 
Kwara State, Nigeria 

CO-INVESTIGATOR: 	 Parakoyi B 

U STUDY DESIGN 	 U RESULTS 
This was a 40-cluster retrospective survey of The study identified 19 neonatal tetanus deathsdeaths from neonatal tetanus (NT) and lame- among 1,601 live births, yielding a neonatal tetaness from poliomyelitis, conducted in March nus murtality of 11.9 per 1000 live births, and inand April 1988. Neonatal tetanus was defined cidence of 14.9 per 1000 live births.
 
by WHO criteria- (1)onset during the 3rd to

28th day of life; (2) normalsucking andcrying * Average age at onset 
was 7.5 days, and average
during the first two days of life; (3) a history of age at death was 10.4 days.

inability to suck followed by stiffness and/or

convulsions; and (4) death within 
 the first The effectiveness 	 of maternal immunization inmonth of life. Questionnaires also included preventing neonatal tetanus was assessed by calquestions to identify the place and manner of culating the efficacy of two doses of 	 tetanusdelivery, and the mother's immunization status. toxoid compared to hospital delivery, or birth as-Polio was defined by flaccid paralysis, intact sisted by a trained traditional birth attendant
sensation and atrophy, in a syndrome of acute (TBA). Calculated efficacy for antenatal 	tetanus 
onset with no progression.Polio incidence was toxoid coverage was 93%, compared with 88%estimated from the observed rates of lower- for hospital delivery, and 47% for home delivery
limb paralysisby correctingfor upper-limb pa. by a trained TBA. 
ralysis, years at risk, age distribution, and 
mortality, using the method of LAFORCE et The prevalence of residual paralytic polio was 6.8al. (1980). The study was conducted in Ilorin per 1000 children aged 5-9 years; corresponding
Local Government Area (LGA), with an esti- to an annual incidence rate of 38.3 per 100,000
mated 1988populationof503,300. general population. 

"Calculatedefficacy forantenataltetanus toxoid coverage 
was 93%, comparedwith 88%for hospitaldelivery and 

47%for home delivery by a trainedTBA." 
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* 	 Almost 95% of para,.tic polio cases had an onset 
before the age of 5 years. 

" 	 Approximately one-third of parab,tic polio cases 
(32%) received injections within one month prior
to the onset of paralysis. 

* 	 STUDY CONCLUSIONS AND 

RECOMMENDATIONS
 

1. 	Prevalence rates of paralytic polio are consis-
tent with published reports for other sub-Saha-
ran countries (0.7- 13.2; median 5.6). 

2. 	 Annual incidence rate for paralytic polio was 
also consistent with the published range (28-
53/100,000). 

3. 	The mortality rate for Neonatal Tetanus (11.9)

was consistent with reported 
rtes for Sub-Sa-
haran Africa (1-18/1000 live births; median 8). 

4. 	 The high NNT rate occurred despite esti-

mated 60% coverage for 2-dose antenatal 

tetanus toxoid during the period. 

5. 	 Trained TBAs were less effective an intenlen-
lion than was tetanus toxoid immunization in 
preventing neonatal tetanus. 

6. 	Two doses of antenatal tetanus toxoid coverage
provides imperfect protection against neonatal 
tetanus. 

7. 	Based on the community rates, it was estimated 
that a minimum of 375 neonatal tetanus cases
occurred in the florin LGA for the 12-montl 
period ending March 1988. During this period
only 25 cases were seen at the University Has-
pita, accounting for only 7% or estimated 
cases. 

8. 	Te study concludes that NNT and polio still 
represent important causes of childhood mortal-
ity and morbidity in Ilon, and it recommends 
extending tetanus toxoid immunization to all 
women of childbearing age. 

N 	 STUDY UMITATIONS 

Authors note limitations in the assumption that para.lyric polio is the on]),cause of cases of flaccid paray
sis identified. Similar limitations exist in retrospective
identification of NNT deaths using the specified defi

nition. 

U 	PROGRAM AND POLICY IMPACT 

The study provided support for extending tetanustoxoid coverage to all women of childbearing age. as 
well as evidence in favor of a 5-dose schedule for tea
nus toxoid. The findings were also the basis of sub
sequent studies to further define intrends neonataltetanus and poliomyelitis (see below), and to assess the 
effect of the EPI program on the incidence of EPI dis
eases. 

U 	PUBLICATIONS 
BABANIYI 0, PARAKOYI B: Mortality from neona
tal tetanus in Ilorin: results of a community-based sur
vey JTropPediatr35:137-8 (1989. 
BABANIY 0, PARAKOY] B: Cluster survey for po
liomyelitis and neonatal tetanus in Ilorn, Nigeria. Int J 
Epidemiol 20:515- 520 (1991). 

*]RELATED STUDIES 

BABANY OA, YEYA-AGBA B, PARAKOYI 
DB: Monitoring impact of oral poliovirus vaccine
 
on poliomyelitis trends 
 from physiotherapy rei rds, Dorin, Nigeria, 1981 - 1988. 

Ths study,developed the conclusions of the above 
stuc, further by using a retrospective examination of 
records from the physiotherapy department of the Uni. 
versitv of llorin Teaching Hospital. Paralytic polio
mvelitis incidence over an eight year period was 
compared with immunization coverage derived fromperiodic coverage surveys. A 59% decrease in the an
nual incidence of paralytic poliomyelitis was seen dur
ing the first four years of the polio control program.
The conclusion suggested by these studies was that in
creased OPV coverage was important in decreasing the 
number of paralytic polio cases, but that OPV-3 cover
age by itself might not be sufficient to achieve com
plete control of 	endemic disease. This suggests a 
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possible role for a fourth dose of OPV or use of en-
hanced potency inactivated polio vaccine (IPV) at the 
time of measles immunization. 

PARALYTIC POLIOMYELITIS, ILORIN LGA 

Trends in polio Incidence and 


Immunization coverage, 1981-88 
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BINCHAN RK,DICKIN KL et al.: Community.
based research to Increase tetanus toxoi lnunun
zatlon coverage In Kaduna, Nigeria. 

A qualitative study sponsored by the ACSI-CCCD 
project under the Research Review Committee mecha
nism. Twelve focus group discussions were held with 
mothers, traditional birth attendants, and clinic staff in 
the city of Kaduna in northern Nigeria. Mothers' re
sponses indicated that home delivery and traditional 
beliefs about childbirth still predominatrd in this popu
lation, including the use of hot compresses and herbal 
mixtures on the umbilical stump. Mothers' knowledge
about the symptoms and causes of neonatal tetanus 
was low. The purpose of antenatal tetanus toxoid im
munization was not generally known. Mothers com
monly associated injections with family planning or 

Health services barriers, including fees, 
vaccine shortages and staff attitudes were also cited as reasons for non-use of services. Clinic staff and TBAs 
both expressed willingness to work together to im
prove birthing practices, and both reported favorable 
opinions of previous experiences working together. 

U REFERENCES 

LAFORCE FM, LICHNEVSKI MS,KEJA J,HEN-

DERSON RH: Clinical survey techniques to estimate 
prevalence and annual incidence of poliomyelitis in 
developing countries. Bull World Health Organ 
58:609-20 (1980) 
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SURVEILLANCE ACTIVE DE LA POLIOMYELITE PARALYTIQUE
 
DANS LA VILLE DE KINSHASA, ZAIRE
 

STUDY LOCATION: ZAIRE 

SHORT TITLE: ACTIVE SURVEILLANCE FOR POLIO, KINSHASA 
PRINCIPAL INVESTIGATOR: VERNON, Dr. Andrew A 

TSD-IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

CO-INVESTIGATORS: Okwo B, Lubamba.W 

U STUDY DESIGN 

This was a stud, to compare the effectiveness 
of an alternative system of polio surveillance 
(usingactive surveillanceatmultiple sites)with
the existing system basedon one sentinelsite at 
the main rehabilitationhospital. From October 
1988 to September 1989, active surveillanceat 
26 additionalsites (includingpediatrichospi
tals and other rehabilitationcenters) was car
riedout. Weekly reportsof new cases offlaccid 
paralysis(ornon-occurrenceofcases) were re
quested. Reports were collected every 714 
days by a visiting nurse. Investigation of sus
pected cases, classified as confirmed or non-
cases (discarded).WHO case-definitionswere
used to define susnect,probableand confirmed 
cases. Virus isolationwas carriedout at the In-
stitut National de Recherche Biomedicale 
(INRB), Kinshasaand at CDC,Atlanta. 

* 	 RESULTS 

During the 12-month period, 154 suspected cases were 
reported. After further investigation, 22 cases (14%) 
were discarded. 

Virus isolation from fecal specimens was at
tempted for 56 cases. Type 1 wild poliovirus 
was isolated from 13 specimens. 4 w,:re non-po-
lio enterovirus. and 10 were negative. 

Fifly-three percent of cases were reported by the 
main rehabilitadon center, 22% by the largest pe
diatric hospital, and 9% by NGO-operated reha
bilitation centers. 

Three zones with 22% of the population ac
counted for 45% of all confirmed cases. These 
were all areas of low immunization coverage. 

* 	STUDY CONCLUSIONS AND 

RECOMMENDATIONS 

1. 	An active surveillance system is feasible. 

2. 	 Active surveillance based on just two sites 
could capture 75% of cases. 

3, 	Surveillance was able to identify areas of low 
immunization coverage. 

4. 	 For polio eradication, more intensive surveil
lance will be necessary than that achieved by 
just two centers. As the number ofcases dimin
ishes, the importance of identifying every case 
will increase. 

* 	STUDY LIMITATIONS 

None identified. 
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Surveillance Case Reporting 

Paralytic Polio Cases 


Kinshasa, 1988-89 

Rehalb Hospital

53%a 


Othmer 
Pediatric Host)

22% 
16% 

Rehab Centers 
9% 

REF: VERNON (1991) 

U PROfGRAM AND POLICY IMPACT 

The authors note the usefulness of this surveillance 
program in alerting program managers to pockets of 
high-risk. These denote areas where immunization ac-

tivities need to be strengthened or outbreak control 
conducted. This polio surveillance project was con
ducted with Rotary International support, as well assupport of Rotary Zaire and UNICEF. 

A second point should be made about the inteipreta
ion of findings: A reader of this study might feel that 

the ability of 2 sites to account for 75% of cases would
allow fairly acceptable and cost-effective surveillance 
to be set up using only those 2 sites (avoiding the need 
for active surveillance at more than 20 other sites).
This, however, was not the conclusion of the published 
report, mainly because of the context in which these 
fimdings were interpreted. As was noted, the goal of 
polio eradication would require that every case be 
identified, not just the majority of cases. As occurs in 
most such instances, the less common an event be
comes, the more it generally costs to identify a single 
case. As cases of paralytic polio become more rare it
should be expected that it may require more resources, 
not less, to identify the remaining cases. 

U PUBLICATIONS 

Expanded Programme on Immiuization: Poliomyelitis
surveillance, Zaire. Wkly Epidemiol Rec 66:81-83
(1991) 

This study was also published in the Zaire 
epidemiological bulletin, Sauvons nos Enfants No. 11, 
1990. 
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ELEMENTS D'EPIDEMIOLOGIE DES MENINGITES
 
DANS LE NORD DE LA COTE D'IVOIRE
 

STUDY LOCATION: 	 COTE D'IVOIRE 

SHORT TITLE: 	 MENINGOCOCCAL MENINGITIS SURVEILLANCE 

PRINCIPAL INVESTIGATOR: SORO, Dr Benoit N 
Medecin-Epidemiologiste Institut 
National de Sant6 Publique 
BP V47, Abidjan 

CO-INVESTIGATORS: Rey JL, Davis CE, Coulibaly A,Diomande I 

* 	 STUDY DESIGN 

This study used a retrospective review of re- MENINGITIS INCIDENCE, HOSPITAL CASES
cords (1980-85) from five central hospitals in Cte dIvolre, 1980-85, n -2003 
three Northern sectors of C6te d'voire- Kor
hogo, Boundiali, and Ferkessedougou.All re- Number o| Caves
 

porteddiagnosesof meningitiswere considered 3Co
 

cases, and were sub-groupedas suspect (clini
cal)cases or confirmed (laboratory)cases. 260F
 

U 	RESULTS 2uD t
 

A total of 2,243 cases were reviewed for the period 0 
1980-85. This was allocated (by the authors) into two 
groups - 240 Cases for the period 1980-82 and 2,003 
Cases for the period 1983-85. 100r 

" 	 Distribution of cases over tine indicated epi
demic peaks during the months of Februay and 6,
 
March.
 

* 	 Age specific attack rates were highest for the 1982 1983 1984 1986 
age group 5 to 14 years of age. There was no 
sgnificant difference in attack rates between - Boundlall + Korhogo

males and females (Korhogo only).
 

" 	 The estimated case fatality rate for meningitis
 
was 8.5% in 1985 (Korhogo and Ferkessedou
gou) and 8.5% in 1984 (Ferkessedougou only).
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* Of 346 CSF samples examined during the 1985 
outbreak, 136 (39%) were positive for gramnegative diplococci; 96 CSF samples were Sero-
group A, 7 were Serogroup B. 

[ STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. The 1984-85 epidemics of meningitis inNorthern C6te d'lvoire can be considered to be the 
tail of 1981-82 epidemics in Mali and Burkina 
Faso. 

2.The epidemiological features are typical with peaks in March, extension of cases ino ru-
ral zones, and peak incidence among chilcren 5 
to 14 years ofage.I7 

3. The lack ofa com'enient, simple diagnostic test 
was noted. 

4. 	 The strateM? of routinely immunizing chil-
dren against meningitis at 12 months during 
epidemics is not justified by the disease'sepidemiology, since the greatest risk isamong children 7 to 10 years of age 

5. 	 The spread of meningitis South from the tradi-
tional "meningitis belt" is expected to accom-
pany the increasing southward encroachment of 
the Sahel and inter-country migration, 

6. 	 A sentinel surveillance system for meningitis in 
C6te d'lvoire is needed to improve case detection and allow timey and effective vaccination 
strategies where indicated. 

] 	STUDY LIMITATIONS 


All the limitations of retrospective studies in this set-
ring must be considered - they are dependert on the ac
curacy of medical records, subjective diagnoses,
reporter bias, etc. The actual epidemic is self-evident, 
but age data, and case- fatality rates may not be as reliable. 

* Only a small proportion of cases had laboratory 
confirmation (136 of 2,003). 

Meningitis Cases, 1980 - 1985 
Attack Rates by Age Group 

COte d'lvoire, n a 442 
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o 	 There was a significant percentage of cases with 

missing ages in the 1985 data used to calculate 
age specific attack rates (27% in Korhogo, 10%
in 	 Ferkessedogou). This could substantially
change age-specific rates since the probability of 
missing age data is unlikely to be the same for all 
age-groups. 

0 PROGRAM AND POLICY IMPACT 

Funding for implementation of a meningococcal sur
veillance system at four Northern hospitals was apparenSy approved by CCCD, with all cases to have 
lumbar puncture, and determination of infective agent
by rapid latex fixation kit (Field Epidemiologist's report, UNICOI 1987). 

U 	PUBLICATIONS 

SORO BN, REY IL, DAV.S CE et al.: Elements 
d'Epidemiologie des Meniugites dans le Nord de la 
C6te d'lvoire. Med Trop 48:145-8 (1988). 
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NATIONAL STUDY ON LEVELS OF TETANUS ANTITOXIN SEROPOSITIVITY
 
AMONG RECENTLY DELIVERED WOMEN IN BURUNDI 

STUDY LOCATION: 	 BURUNDI 

SHORT TITLE:: 	 TET-TOX SEROPREVALENCE STUDY, BURUNDI 

PRINCIPAL INVESTIGATOR: 	 DEMING, Dr. Michael 
TSD-IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

CO-INVESTIGATORS: 	 Bisoffi Z, Weierbach R, Ibsen P,Mokdad A, Ciotti M, 
Bizimana F 

U 	STUDY DESIGN 

The study compared three estimates of tetanus 
toxoid (TIT) coverage in pregnant women at 
term with tetanus antitoxin seroprevalence.
Two of the estimates were from a nationwide, 
stratified,cluster-sample survey of women who 
had given birth during the previous 10 months. 
This was done as part ofa national vaccination 
coverage survey conducted in February and 
March 1989. One estimate of TT coverage was 
based only on documents kept at home. The 
second was based on mother's verbal histories
of teta.us toxoid injections received during 
their last three pregnancies. Filter paper blood 
specimens were also obtained from mothers in 
the survey, and a competition ELISA developed 
at the State Serum Institute in Denmark (SI. 
MONSEN 1987) was used to determine tetanus 

Survey coverage estimates: 
Based on home documents 

Based on history 

Administrative coverage: 

Antitoxin seroprevalence: 


antitoxin seroprevalence,Finally,7T coverage 
was calculated for the same 10 month period 
using the usual "administrative" method 
(doses of 772+ administered to pregnant 
women during this period divided by the esti
mated number of live births during the period). 
Sampling for the coverage survey was a strati
fled probability sample in two strata -Bujum.
bura (urban) and the rest of the country (rural). 

0 	 RESULTS 

There were 212 mothers in the rural sample and 206 in 
the Bujumbura sample. 

• 	 Coverage estimates yielded by each method are 
summarized below: 

Rural 	 National 
Strata Bujumbura Weighted 

17% 49% 18% 
72% 95% 73% 
n.a. n.a. 57% 
67% 84% 67% 
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* 	STUDY CONCLUSIONS AND U PROGRAM AND POLICY IMPACT 
RECOMMENDATIONS The rationale for this study' was based on limitations of 

1. The prevalence of serological protection
against neonatal tetanus achieved in Bunmdi 
(67%) was impresshe. It was higher than ex-
pected based on previous estimates of 'ITT co-
erage (the "administrative" estimate for T2+ 
coverage in 1987 was 49%). Also it showed 
that progress in preventing neonatal tetanus by 
vaccinating mothers did not lag behind efforts 
to prevent measles or polio by vaccinating chil
dren. Card-documented measles vaccine cover-
age in children 12-23 months of age from a 
vaccination coverage suney of children con-
ducted simultaneously was 46%. while OPV-3 
coverage was 51%. 

2. 	TT coverage and tetanus antitoxin seropreva-
lence in Bujumbura was appreciably greater
than in the rest of the counti. 

3. The estimate of TT coveage based on mothers' 
verbal histories correlated best with seropreva
fence. The "administrathve" estimate of cover-
age underestimated what the innunization 
program had achieved, and the estimate based 
on documen s kept at home greatly underesti-
mated it. 

4. 	 Mothers' verbal histories may not be as accu-
rate when eligible women of childbearing age 
are vaccinated at all health facility contacts,
since histories cannot be confined to recent 
pregnancies, and mothers must distinguish TT 
toxoid injections from injections given to treat 
illnesses, 

E 	STUDY LIMITATIONS 

None cited. 

the existing methods for determining maternal tetanustoxoid coverage. One factor limiting a studh such as 
this (prior to this period), was the lack of a practical
laboratory method for determining antibody seropreva
lence accurately. Although there were a number of 
methods previously used, the ELISA test used in this 
stud was at the time the only in vitro test which reli
ably correlated with the "gold standard" mouse neu
tralization test. 

The underestimation of coverage which occurs with 
both the adninistrative and survey methods was par
ticularly important to Bunmdi. which had seen rela
thely modest improvement in tetanus toxoid coverage
despite an EPI program in effect since 1980. and de
spite significant gains in EPI coverage of children.This anomalous "lack of success" in raising maternal 
coverage was therefore important to the setting of ob
jectives by the program, as well as its future priorities 
(i.e., did the program need a specific plan to address
'low" maternal coverage?). 

Burundi had initiated a policy of immunization of all 
women of child-bearing age in 1986. making the con
ventional means of determining coverage increasingly
impractical. Although not all facilities were acti'elh 
implementing this policy, a number of them were. In 
preliminary studies, six of 11 health centers surveyed
in 1988 had already instituted the policy of vaccinating
all women of childbearing age. 

Preliminary investigations for this study also revealed 
limitations of the health information system - one of 
the most important of these was that neoiatal tetanus 
was not reported separately from adult tetanus in rou
tine reporting (the two have been reported separately 
beginning in 1988). Thus, at the time of this study the 
most reliable indication of decreased susceptibility to 
neonatal tetanus was a decrease in hospital cases at the 
largest referral hospital from 1983 to 1988. 

"Inapreliminarystudy, mothers' accountsof coverage
suggestedthat 95% of children were protected,whereas 

documents suggestedthatonly 42% were covered." 
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During the same preliminary phase a number of rea-
sons were demonstrated to justify a seroprevalence
study: in small non- random samples (1) mothers re-
ported an average of 4.1 previous injectios during
ANC visits; (2) clinic-kept records were generally bet-
ter than patient's records with respect to previous preg-
nancy history, but were still deficient or missing in 
many cases; and (3) mothers' accounts of coverage
suggested 95% of children protected, whereas docu-
ments suggested that only 42% were covered. 

From these preliminary findings it was immediately
apparent that a seroprevalence survey could rectify se-
rious discrepancies between different methods and re
solve important program questions for the Burundi EPI 

One immediate result of this study was a decision by 
the EPI program to abandon plans for a national study
of neonatal tetanus mortality, in view of the high sero-
prevalence levels found. 

Also on the basis of this study and the problems identi
fied with the existing methods, a working paper was 

written for the WHO recommending a new administra
tive method for monitoring tetanus toxoid coverage,
based on the percentage of infants protected at birth 
(determined at time of their first DPT immunization 
visit), rather than mothers' documented coverage lev
els. 

U PUBLICATIONS 

* REFERENCES 

SIMONSEN , SCHOU C, HERON 1: Modification 
of the ELISA for the estimation of tetanus antitoxin in 

human sera. J Biol Standard 15:1.,- -,7 (1987) 
DEMING M: Monitoring tetanus toxoid immunization 
coverage. World Health Organizaton, Geneva, 1990. 
EPIINNT/90/WP.3/REV I. 
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APPLICATION OF MULTIPLE METHODS TO STUDY THE IMMUNIZATION 
PROGRAMME IN AN URBAN AREA OF GUINEA 

STUDY LOCATION: 	 GUINEA 

SHORT TITLE: 	 EPI PROGRAM EVALUATION IN GUINEA, 1988-89 

PRINCIPAL INVESTIGATOR: 	 CUTTS, Dr. Felicity T. 
Division of Immunization 
Centers for Disease Control and Prevention, Atlanta 
(currently at the School of Hygiene and Tropical Medicine, 
London,U.K.) 

CO-INVESTIGATORS: 	 Glik DC, Gordon A, Parker K, Diallo S, Haba F,Stone R 

U STUDY DESIGN 

This study utilizedfour methods to define prob
lems related to the Expanded Program of Im-
munizaion in Conoakry, Guinea after the
initiation of CCCD support activities there in1986iation a faciity oa assivties e )(1) 
1986: (1) a facilitybased assessment (FBA) 
countries; (2) key informant interviews at 
health centers; (3)focus groups;and (4) a two-
staged 40-cluster household survey (modified
EPI cluster survey) to determine vaccination c sterandutretdeteiorieT stdiescoverage and treamenthistories. These studies 
were undertaken from November 1988 to 
March 1989. 

* 	 RESULTS 

Hoalth Facility Study 

" All children attending for preventive services re
ceived the vaccines for which they were eligible, 
but only 30% of children seeking treatment serv-
ices were screened for vaccination status 

" A sterile needle and syringe were used for lessthan half of all injections. 

" Only 5%of mothers had their vaccination status 
checked. 

" 	 Only half of mothers received information about 
vaccine reactions or the diseases for which chil-
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dren were being immunized; 97% of mothers re
ceived information on when to return. 

Key Informant Interviews 
Health workers in each of Conakry's 13 health centers 
were interviewed. According to respondents, supplies
and support from the Ministry was generally adequate,and communication between the Ministry and staffwas sufficient. Although communication links betweenthe health workers and the surrounding communities 
were "minimal" this was not aperceived problem. The 
main problems identified were lack of materials anddusfrcrtv ae 

Focus Groups 

A total of 24 focus groups were conducted. Knowl
edge of vaccination practices was high; perceptions of 
vaccine effectiveness were high; attitudes towards vac
cination services varied. 

Respondents generally did not know the exact 
number of attendances required for vaccination, 
and did not know that sick children culd be vaccinated. 

* 	 The most frequent complaints about services were long waiting times, lack of rapport with 
health workers and high cost. 

e 	 Radio and television were the most commonly 
cited sources of information about vaccinations; 
health workers played only aminor role. 

35 



Household Survey 
A total of 377 mothers of children 12 to 23 months of 
age were included in the survey; 204 children had vac-
cination cards. 

Altogether, 19% of children had documented evi-
dence of being fufly and correctly immunized 
(doses given prematurely or at invalid intervals 
excluded). 


Of the 204 children with vaccination cards, 39 
children (19%) had sufficient health senices con-
tacts to have been completely vaccinated, but hadmissed opportuities for vaccination. 

" 	 By logistic regression, factors associated with re-
ceipt of DPT-l and OPV-I included mother's 
ability to speak French, hospital birth of a child.mothers younger than 35 years of age, possession
of a television, perception of affordability, and a 
number of interaction terms. 

" Factors associated with receipt of DPT-3/OPV-3 
included mother's ability to speak French, mater-
nal employment (for French speakers only), and 
positive experience with vaccination services (including short waiting times, not having been 
turned away from vaccination, and not knowing a 
child with a postvaccination "abscess'). 

"Ofthe 204 children with 
vaccinationcards,39 
children (19%) had 
sufficient health services 
contacts to have been 
completely vaccinated,but 
hadmissed opportunities 
for vaccination." 

i*STUDY CONCLUSIONS ANDRE CO NDATIONS 
RECOMMENDATIONS
 

1. 	Missed opportunities and inappropriately timed 

imimunizations reduced vaccine coverage a]
most 30% 
among children with vaccination
 
cards.
 

2. 	 Deficiencies in 	health worker practices were 
demonstrated by both the faci 
 surv y and
 
household survey (missed opportunities).
 

3. Thr were minimal lines of communicationbetween health workers and the community. 
Moreover, health workers did not perceive this 
to be a problem. 

4. 	 Poor sterilization techniques were reflected in 
focus groups and mothers' complaints of 
postvcciation abscesses. 

5. 	 'ihe methods used were complementar, and 
provided a grounded approach that was rapid
and timely and directly linked to program ob

6. Ile household KAP survey required the most 
eou s ,hold Ka ile d e os
 

resources, and entailed a complex analysis byoutside consultants. 

* 	 STUDY LIMITATIONS 

Authors note that none of the methods was able 
to determine whether a mother's knowledge
about vaccination had any influence on her 
child's vaccination status. 

U PROGRAM AND POLICY
 
IMPLICATIONS
 

The direct benefit of these studies to the Guinea EPI 
program was much enhanced by the ability of the investigators to involve local personnel in the executionand analysis of the studies and the ability to provide 
interactive, participatory. involvement in developing
conclusions and recommendations from the data. 

The analysis of health facility surveys and key inform
ant interviews were done on site by national program
personnel and consultants, as were prelimina, anal%
ses of focus groups and the KAP survey. The authors 
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note that the final report of the KAP household survey 
was disvibuted to participating health centers within 3 
months of survey completion. 

In response to the issues identified in the key inform
ant interviews, a one-day workshop and on site train
ing was held in July 1989, involving health center 
personnel, EPI personnel, medical officers of health, 
and CCCD project supervisors. The workshop was 
able to identify two strategies to increase coverage: (1) 
avoiding missed vaccination opportunities, and (2) 
home visits to identify and refer defaulters. Charges 
for vaccination cards were also standardized, and it 
was agreed that there would be no charge for vaccina
tion. 

The methods used in this study were also further re-
fined and used other CCCD project countries, 

U PUBLICATIONS 

CUTTS FT, GLIK DC, GORDON A et al.: Applica-
tion of multiple methods to study the immunization 
programme in an urban area of Guinea. Bull World 
Health Organ 68:769-76 (1990) 

CUTIS FT, DIAL.O S. ZELL ER, RHODES P: De
terminants of vaccination in an urban population in 
Conakry, Guinea. Int J Epidemiol 20:1099-1106 
(1991) 

* RELATED PUBLICATIONS 

CUtrS Fr, ZELL ER, SOARES AC, DIALLO S: 
Obstacles to achieving immunization for all 2000: 
missed inunlzation opportunities and inappro
prlately timed imnunlzation. J Trop Pod 37:153
158 (1991) 

This publication includes studies in Mozambique as 
well as in Guinea. In the Mozambique study 53% of 
children were fully and correctly vaccinated; missed 
opportunities were 8% and inappropriately timed im
munizations were 11%. Authors recommend including 
all health center visits on home-based immunization 
records, and routine assessment of missed opportuni
ties and inappropriately timnd immunizations during 
vaccine coverage surveys. 
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FORMATIVE RESEARCH ON KNOWLEDGE, ATTITUDES, PRACTICES AND 
MEDIA HABITS RELATED TO E.P.I. IN OYO STATE, NIGERIA 

STUDY LOCATION: 	 NIGERIA 

SHORT TITLE: KAP STUDY FOR EPI PROMOTION, OYO STATE 

INVESTIGATOR: ADIGUN, Dr. 1.0. 
Chief Consultant, Preventive Medicine 
Ministry of Health, Oyo State, Ibadan 

CO-INVESTIGATORS: Olusanmi IM, Ishola EO, Orukunle GA 

N STUDY DESIGN 

Nine wardsfrom three Local Government Ar-
eas (LGAs) in Oyo State were surveyed in 1989 
using in-depth interviews, focus groups, and 
small-scale surveys. Respondents were chosen 
from mothersandfathers ofchildren 0-2 years, 
traditional leaders, community leaders and 
health workers. Questionnaireswere adminis
tered to 90 mothers in each wardfor the small-
scalesurvey. 

[ 	RESULTS 

" 	 Eighty-five percent of respondents could recog-
nize signs or symptoms of EPI diseases; 77% of 
respondents knew that the best way to prevent 
EPI diseases isimmunization. 

* 	 Virtually all respondents had heard of EPIL 93% of 
respondents had immunized their children: 73% had 
fully immunized their children (self-reported). 

" 	Of all respondents. 99% had access to a radio. 

" 	 The preferred source of information for respon
dents was health staff (50%). followed by radio 
(39%), and traditional leaders (11%). 

" 	 Focus groups showed that mothers were gener
ally satisfied with treatment received at health 
centers, but there were complaints of many repeat 
visits being necessan before children were im-
munized. Another common complaint volun-
teered was the long waiting time at clinics (3to 5 
hours). 

* 	 Focus groups also confirmed that clinic staff usu
ally did attempt to trace mothers who defaulted 
from immunization days. 

* 	STUDY CONCLUSIONS AND 

RECOMMENDATIONS 

1. 	Factors which promote EPI success are positive 
health-seeking behavior of mothers, friendly attitudes of health staff, a high level of publicity, 
incentives for fully immunized children, and 
home visits to trace defaulters. 

2. 	 Factors inhibiting EPI participation include 
lack of readily available transportation, waiting 
time at clinics, and rep. I visits to clinics be
fore being able to complete the immunization 
of children. 

3. 	Recommendations included strengthmning lev
els of community knowledge thuough mass me
dia, strengthening the health system, training, 
and improved health services aimed at reducing 
-mothers' waiting time and repeat visits. 

[ 	STUDY LIMITATIONS 

* 	 Self-reported levels of compliance with immuni
zation are probably overestimates, because re
spondents generally tend to overstate "desirable" 
behavior in a setting such as this. The corre
sponding documented levels of immunization ob-
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tained from coverage surveys (enumerated in the 
study report), give lower coverage than reported
by this study - 73% for DPT-3, 67% for mea-
sles, and 45% fully immunized, using card and 
history combined. 

Whereas significant feedback was obtained from 
focus groups on the utilization of health services 
and attendant constraints, little information was 
reported on possible ethnic, religious or cultural 
differences of relevance to either "media prac
tices" or other aspects of program goals. (At least 
one area surveyed has a heterogeneous popula-
tion including Hausa and Fulani tribesmen, lbos. 
Bendelites aid other West-African immigrants in 
addition to the majority Yoruba population). 

U PROGRAM AND POUCY IMPACT 

This was one of several KAP studies with HEALTH-
COM input, intended to provide information for for
mulation of mass- communication campaigns and 
appropriate social-maiketing strategies. As such, it was 
part of a continuing effort by HEALTHCOM Nigeria 
to promote formative research methodology and stimu
lawe collaborative work by health staff, university fac
ulty, and media representatives. 

PUBLICATIONS 

None documented. 
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IMMUNIZATION DROP-OUTS AND MATERNAL BEHAVIOR: EVALUATION

OF REASONS GIVEN AND STRATEGIES FOR MAINTAINING GAINS MADE
 

IN THE NATIONAL VACCINATION CAMPAIGN IN LIBERIA
 

STUDY LOCATION: 	 LIBERIA 

SHORT TITLE 	 EPI REASONS FOR DROPOUT 

PRINCIPAL INVESTIGATOR: MACAULEY, Dr Rose Jallah 
Director, Family Health Division 
Ministry of Health and Social Welfare 
Monrovia, Liberia 

CO-INVESTIGATORS: Bender D 

N 	STUDY DESIGN 

This study was sited in Bomi and Cape Mount 

counties,two counties with high initial EPIcover-

age (88% and 93% respectively), but low rates 

for completed series (29% in Bomi and 33% in 

Cape Mount). Data was collected by conducting 

focus group interviews with mother: of children
 
younger than 5years ofage, 'front-line" health 

workers, and county level administrators. Moth-

ers ofboth vaccinated and unvaccinated children 

were included in common groups. Count) health 

workers were interviewed inseparate groups. Re-

sponses were grouped and analyzed according to
 
the majorthemes identified 


* 	RESULTS 

A total of 242 women were interviewed, 132 in Bomi
and 110 in Cape Mount. A total of 37 health workers 
were interviewed (15 in Bomi, 22 in Cape Mount). 

" 	Of eligible children, 22% in Bond and 24% in

Cape Mount had a completed series of immuniza-

tions. 


" The number of children "eceiving vaccinations
 
solely during the Natior, Vaccination Campaign 

was 6% in Bomi county and 4% inCape MounL 


" 	 At least 80% of children in Bomi and 76% in 

Cape Mount had more than one visit to the health 

center.
 

The most frequently cited health problems of 
children (in order of frequency) were measles, 
"running stomach" (diarrhea), malaria, fever, sca
bies, whooping cough, pneumonia, polio, and 
vomiting. Health priorities cited by health work
ers mirrored the priori-ies of the immunization 
program. 

There was alack of congruence between the pri
orities identified by mothers and health workers, 
(which the authors attributed to "a lack of recog
nition of suscepibility to and seriousness of other 
illnesses" by mothers). 

The most commonly cited reasons for dropout
given by mothers were those relating to vaccine 
side effects (42% of mentions), whereas reasons
given by health workers most commonly related 
to service delivery. 

Sores or "abscess" was cited as a deterrent by
65% of mothers' groups, and 55% identified fe
ver after vaccinativ,, as a deterrent. 

The cost of the Road-to-Health Card ($ .25) was 
cited as adeterrent by 35% of respondents. Other 
reasons cited included: 

# Not told to return 
* 	 Health worker absent 
# Lack motivation
 
# Session cancelled
 
* 	 Long wait or travel time 
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* The reasons for nonretum most commonlN cited 
by health workers included "lack of knowledge 
(of mothers)", service deliver failures, vaccine,
side effects and lack of health education. 

" 	 The most common recommendations made by
mothers' groups for improving follow-up compli-
ance included the following: 

Inform chiefs 24% 
Announce date in advance 20% 
Education 14% 
More frequent sessions 10% 
Give aspirin for fever "7% 
No charge for vaccination card 7% 

" 	 The most commony cited recommendations by 
health workers included: 

Stronger education program 22% 
Additional use of media 17% 
Work with chiefs 13% 
Mini-campaigns 9% 

* 	 STUDY CONCLUSIONS AND 

RECOMMENDATIONS
 

1. EPI diseases which are of primary concern to 
EPIICCCD personnel are not primay concerns 
of mothers. Prog"ams should build dialogue on 
mothers' felt needs. 

2. Vaccination side effects were a significant de
terrent to completion of a vaccination series. 

3. Health education about vaccine side effects. 
care of the BCG wound, and provision of aspi-
rin for fever were recommended. 

4. 	 A review to identify and correct service deli,-
cry problems should be conducted. 

5. 	 Two community-based strategies identified i-
volve working more closely with chiefs and tira-
ditional midwives to address priority health 
concerns. 

[] 	STUDY LIMITATIONS 

* The categories of health problems identified by 
mothers' in focus groups are so distinctly classi-

EPIRelated Research 

fied in 'Western' medical categories, that the, 
must be viewed with some suspicion. The latitude 
for "interpretation" by reporters or interviewers 
make!. the open interview format often vulnerable 
to subjective interpretation. 

Although the initial study design proposed to se
lect mothers "randomy" it is not certain that this 
was done. Hence the "representativeness" of the
sample may not be assured. 

U 	PROGRAM AND POLICY IMPACT 

Two comnunity-based strategies for intervention iden
tified by the study were proposed and approved as a 
second phase study in the same districts. 

PUBLICATIONS 
BENDER D, MACAULEY RJ: Immunization drop
outs and maternal behavior: Evaluation of reasons 
given and strategies for maintaining gains made in the 

national vaccination campaign in Liberia. Intl Quar
terly of Community Health Education 9(4):283-98 
(1988-89). 

N 	RELATED STUDIES 
ENG E, NAIMOLI J, NAIMOLI G et al.: The ac
ceptabilit of childhood immunization to Togolese 
mothers: A sociobehavioral perspective. ]Fith Ed Q 

18:97-110 (1991) 

Focus group interviews were conducted in 1987 with 
110 mothers or caretakers of young children, from 9pilot villages. Failure to complete an immunization se
ties was explained in terms of mothers' lack of knowl
edge of when to return, or forgetfulness, rather than 
inadequate knowledge about the importance of return
ing. Other barriers included the requirement to keep
and present a vaccination card, waiting time at the 
clinic, lack of information about available services,
and laziness. Knowledge of the benefits of childhood 
immunization were generally accurate, whereas 
knowledge of benefits from prenatal antitetanus immu
nization of mothers were inaccurate. Vaccine side ef
fects such as fever and sores were also cited as a 
deterrent to completing immunization. Methods sug
gested by moihers to increase compliance included in
creasing the level of social control exerted bN decisionmakers in their community and increasing the level of 

social support regarding vaccinations. 
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IMPROVING VACCINATION COVERAGE: POTENTIAL IMPACT OF AVOIDING 
MISSED OPPORTUNITIES IN THE CENTRAL AFRICAN REPUBLIC 

STUDY LOCATION: CENTRAL AFRICAN REPUBLIC 

SHORT TITLE: 	 MISSED OPPORTUNITIES STUDY, C.A.R., 1990 
PRINCIPAL INVESTIGATOR: 	 KAHN, Dr. James G. 

Institute for Health Policy Studies 
1388 Sutter Street, 
San Francisco, CA 94109 

CO.INVESTIGATORS: Mokdad A,Deming MS, Roungou JB, Boby AM, Excler JL, 
Waldman RJ 

N STUDY DESIGN 

An expanded national coverage survey in 1990 

was conducted to estimate the maximum gain in 

coverage possible through avoidance of missed 

opportunitics. A clustcr survey was carried out

in three strata - (1) the capital, Bangui, (2)

other urban areas, and (3)rural areas. Missed 

opportunities were evaluated by recording

dates and purpose of all clinic visits, including 

dates of all vaccines administered Missed op
portunities were i'fned as a health center visit 

at which a child did not receive a vaccination 

for which he or she was eligible. Visits were 

classified as vaccination visits or non-vaccina-

tion visits. Missed opportunities for measles
 
were calculated first by including opportunities

for revaccinating children whose initird dose 

was invalid (given before 9 months), and also 

by excluding these opportunities for revaccina-

tion. "Valid coverage" was calculated using
only vaccinations administered at the appropri-

ate age and intervals. Missed opportunities for 

DPT and OPV considered only opportunities

for supplying missing doses, not opportunities

for readministering invalid doses. Regional to. 

tals were weighted to provide national totals. 


U RESULTS 

Of 642 children, 567 had a health card. Children had 
an average of 4.1 visits to the health center for vacci
nations and 8.8 visits for other reasons. 

Nationwide, for each valid measles vaccination 
there were 2.3 missed opportunities. Of these 
28% were vaccination visits at which at least one 
antigen was given; 72% were other visits. 

If the analysis excludes the opportunity for revac
cinating children improperly vaccinated for mea
sles, there were 1.7 missed opportunities for each 
valid vaccination. 

If there were no opportunities missed, measles 
coverage would have increased from 54% to 
76%. If only vaccination visits were considered, 
coverage would have increased to 70%. 

If all missed opportunities were avoided, DPT-3 
coverage would have increased from 53% to 
70%, and if only vaccination visits are consid
ered, from 53% to 67%. For DPT-3, only 9%of 
missed opportunities were at vaccination visits,
whereas 91% were at non-vaccination visits. 

"If allmissedopportunitieswere avoided,DPT-3 coverage
 
wc'dd have increasedfrom 53% to 70%."
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U 	STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. Ther were many missed opportunities for mea-
rles vaccination, which suggest that vaccination 
at all contacts was not being widely imple-
merited. 

2. 	 Avoiding missed opportunities for simultane-
ous vaccination during vaccination contacts 
alone could provide most of the potential bene-
fit in increased coverage, particularly in rural 
areas. 

3 	 Achieving the maximum gains in coverage by 
avoiding missed opportunities requires that 
health workers be able to recognize that a pre-
vious dose was given before the valid age (e.g., 
9 months for measles). This may be difficult to 
assure. 

* 	 STUDY LIMITATIONS 

Authors note that the study did not attempt to identif, 
the reasons why opportunities were missed: therefore. 
of necessity, the recommendations are limited in 
scope. They recommend that community based assess-
ments be used to better define the nature and extent of 
missed opportunities. 

PROGRAM AND POLICY IMPACT 

The study' emphasized that the stated policy of vacci-

nation at all contacts (or "all visits") needs to be ac-
tively promoted and monitored if there is to be actual 
benefit from achange in policy, 

Two additional questions were raised by this stu -Two ddiionl y tis --qestonswereraied tud 
(1) What are the "actual" gains achievable in practice 
by a policy of vaccination at all contacts; and (2)what 

amount of vaccine wastage is likely to result from a 
fully implemented policy of vaccination at all con
:acts? 

Both questions were being addressed by a demonsma
tion trial conducted in Togo, with CCCD support. As 
part of this trial, an effort was made to fully implement 
a policy of avoiding missed opportunities in one pre
fecture, and to evaluate a number of measures, including coverage and vaccine wastage. 

One recommendation arising out of this and other 
studies was the need for specific guidelines to clearly 
define the policy operationally. These would addressspecific scenarios (e.g., missing vaccination cards) 
with explicit recommendations and would also outline 
steps and procedures for clinic assessments (e.g., with 
respect to the adult accompanying a sick child). 

U 	PUBLICATIONS 

Cited in: HUTCHINS S et al.: Missed Opportunities 
for Immunization WHO/EPIIGEN/92.9 

Manuscript in preparation. 

U 	RELATED STUDIES 

GINDLER J, ADEWUSI M, FAGBULE D et aL: 
Missed Opportunities at Urban Health Facilities,
Lagos. 

A clinic-based study at 70 urban health centers in 
Lagos. Nigeria, using observation of health worker 
practices, exit interviews, a supply and cquipment 
checklist. and health care worker interviews. This 
stud. was jointly undertaken by CCCD, the Lagos 
State Ministry of Health and the Resources for Child
Health (REACH) project. For 1,841 children with a 

card, -there433 wereof these532 missedduringopportunitiesvaccinaforvaccinationvaccination were 
tion Only -ists of mothers screened for11% were 
their immunization status (with respect to tetanus 
toxoid). At 97% of centers, immunizations were given 

only once a week. Provider misconceptions about indications and contraindications for vaccination were 
common. 
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IMPACT DE LA POLITIQUE DE VACCINER LES ENFANTS A TOUT
 
CONTACT SUR LA COUVERTURE VACCINALE, LE COUT, ET L'AMPLEUR
 

DES OCCASIONS MANQUEES DE VACCINATIONS
 

STUDY LOCATION: 	 BURUNDI 

SHORT TITLE: 	 MISSED OPPORTUNITIES STUDY, BURUNDI 

INVESTIGATOR: 	 NDIHOKUBWAYO, Tharcienne 
Universit6 du Burundi 
Facult6 de Medecine, 
Bujumbura, Burundi 

CO-INVESTIGATORS: Ntareme F,Weierbach M 

U STUDY DESIGN 	 e There were 64 missed occasions for vaccination 
out of 282 encounters (23%).

This study was conducted in 12 health centers in 
two health zones - Muramvyn and Muyinga. * Of these 64 children, 25 had vaccination cards
Centers comprised three groups offour centers (39%), and 87% of mothers said they would have 
each. Group I - centers vaccinating at all con. accepted vaccination if it had been offered. Al
bacts; Group 11 - centers vaccinating daily, but most all who refused were from Group III. 
not atall contacts; and - centers vaccinating less 
than 4 days per week Group III centers were * Six major causes of missed opportunities were re
studiedon a non- vaccinationday; Group 11 andI vealed by this study: 
centers on a day of "less intensive" vaccination 
activity. All children from birth to 23 months of 1. 	Health workers did not verify the immuni
age attending clinics for any reason were in- zation status of children who did not come 
cluded in the survey (including children accom- expressly for vaccination visits. This was
panying a sick mother or a mother attending most common in Groups II and I1. 
antenatal clinic). The study used exit interviews 
and verified vaccination statusfrom vaccination 2. Misinterpretation of vaccination cards; giv
cards,ifavailable.Recordsfor centers in Groups ing one vaccination dose where more than 
I and 11 were also reviewed for a period of 6 one was required. 
months before the implementationdate ofthe pol
icy change and 12 months subsequent to imple- 3. "Insufficient personnel" to vaccinate every
mentation. ForGroup 11, records were reviewed day (Group lIl). 
forcalendaryear 1988. 

4. 	 Fear of wasting vaccines. 
* RESULTS 5. Stock ruptures (BCG and measles). 

There were 282 children of age 0 to 23 months in the 6. Failure of mothers to bring immunization 
study. Of these, 56% brought their immunization card cards, and reluctance of personnel to im
to the clinic visit. munize children without cards. 

Missed Opportunities 	 • "False contra-indications" were not a significant 
* 	Of the total, 77% were completely vaccinated or cause of missed opportunities in this setting.
 

vaccinated at a level appropriate to age.
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* The rate of missed opportunities was 15%Group 1, 	 for21% for Group 11, and 30% for GroupM. 


Coverage 


Indicators of access (DPT-1 and BCG) were 
higher in Groups IIand M than in GroupI;how-
ever, the dropout rate from DPT-1 to DPT-3 was
highest in Group M. The dropout rate was 11% 
for Group 1,10% for Group II, and 26% for 
Group IM. 

MISSED OPPORTUNITIES, BURUNDI 

Vaccination Coverage by Group 


and Antigen, 1988.
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The number of measles doses administered after 
the implementation of the "all contacts" policy
increased by 6% for clinics in Group I (vaccina.
tion at all contacts), and by 17% inGroup II(vac-
cination every day). 

cost 

* 	 The average number of doses of measles vaccineutilized per child immunized in the target age 
group (9 to 11 months) was: 

* 3.2 doses in Group 1, 
* 	 2.7 doses in Group II, 
* 	 2.9 doses in Group III. 
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ilSTUDY CONCLUSIONS AND 

RECOMMENDATIONS 

1. This study did not demonstrate an increase intotal coverage with a policy of vaccination at
all contacts, but it did frd that centers with a
policy of vaccinating every day or at all con
lacts had a lower dropout rate (DPT-1 to DPT
3) than centers which did not. 

2. 	Centers which had a policy of vaccination at allcontacts did not show a substantial advantage 
over centers which vaccinated daily. This mav"
have been because of a lack of sensitization of 
the Population. 

3. Vaccination al all contacts did not substantially
increase the amount of vaccine wasted. 

4. 	 False indications were not a prominent cause of 
Opportunities. 

Vaccination at all contacts did reduce the pro
portion of missed opportunities in children at
tending clinic. 

6. The authors conclude that the policy of vacci

nation at all contacts, where it has been imple
mented, has DOL been accompanied by
appropriate mobilization and sensitization ofthe community, which may account for the fail
ure to subsIantialh, increase coverage rates.Stock ruptures ma%also contribute to this. 

Ui STUDY LIMITATIONS 

None cited. However, the study evaluated health cen
ters in only two health zones, and results may not be
representative of the country as a whole. The study
also accepted mothers' history of immunization for 
children who did not have a vaccination card. 

o 	PROGRAM AND POUCY IMPACT 

The results of this study were made available to the local
Ministry of Health as weln as local UNICEF repre
sentatives. Specific recommendations were that Burundi 
should adopt a single "health card" for immunization and 
curative visits for all children to age 5. This would fa
cilitate accounting for missed opportunities. 
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EVALUATION OF THE 1987 MASS VACCINATION CAMPAIGN INTWO 
NORTHEASTERN SECTORS OF COTE D'IVOIRE - BOUNA AND BONDOUKOU 

STUDY LOCATION: COTE D'IVOIRE 

SHORT TITLE: EVALUATION OF '87 CAMPAIGN, N.E. COTE D'IVOIRE 

PRINCIPAL INVESTIGATOR: SWISS, Shana 
Boston University School of Medicine 
Cambridge, MA 02140 

CO-INVESTIGATORS: Assaole N'Dri D, Able E, Davis C,Weierbach R,Soro B, 
Coulibaly A, Niangue J 

U STUDY DESIGN 

This was an evaluation in two Northeastern 
sectors done as part of an assessment of a ha. 
tional vaccine campaign (Journees Nationales 
de Vaccination). The vaccination campaign 
was carried out in two phases beginning with 
the capital Abidjan from April to June 1987,
and continuing with the rest of the country from 
September to November 1987 This survey was 
executed within afew weeks of completion of 
the third and final round of immunizaions. 
WHO cluster methods were used to select ap-
proximately 210 children aged 12-23 months 
divided antong 30 random clusters (approxi-
mately 50 households). Study design and super-
visor training was done by the Institut National 
de Santl Publique (INSP), Abidjan. Population 
denominators were derived from the 1985 cen-
sus. The coverage survey considered only
"card documented" vaccinations. The target 
populations for the campaign were (1)children 
under 5 years of age; and (2)pregnant women 
(for tetanus toxoid). The main objective of the 
campaign was to achieve 80% coverage of chil-
dren for diphtheria, pertussis, tetanus, polio-
myelitis, measles and yellow fever. BCG was 
not given during the campaign, and yellow fe
ver vaccine was not given consistently through-
out the campaign because of stock ruptures.
The campaign in rural health sectors was held 
during 18 consecutive days each month for 
three consecutive months -September, Octo-
ber and November, 1987. (Note: In an earlier 
evaluation of the campaign in Abidjan, children 
were assessed in three age groups, 2-11 

months, 12-23 months and 24-59 months. In the 
25 rural sectors only the 12 to 23 month age 
group was assessed "due to logistical problems 
and time constraints.") 

U 	RESULTS 

Because of difficulties in locating sufficient numbers 
of pregnant women for the survey, results presented
here are for children alone. 

BONDOUKOU SECTOR (pop. 294,000) 

Problems identified during the campaign included the 
following: 

e 	 Ruptures in the supply of polio and yellow fever 
vaccines. 

* 	 A number of villages were inaccessible because 
the campaign was carried out during the rainy 
season. 

* 	 Some children received duplicate vaccinations 
because of non-uniform recording of vaccinations 
given. 

Results of the Coverage survey for Bondoukou: 

Coverage levels were 98% for DPT-1 and 
OPV-1, dropping to 72% for DPT-3 and 62% for 
OPV-3 (the lower polio rate being due to stock 
ruptures). 
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DPT, OPV COVERAGE, Bondouko 

Children 12-23 months of age 


COte dlvoire, Jan. 1988
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REF: SWISS (198e) 

Of all children 12 to 23 months of age, 54% were 
completely vaccinated, (excluding yellow fever 
and BCG from the totals because they were not 
given throughout the campaign). 

* 	 Measles coverage was 91%; yellow fever was 
78% 

BOUNA SECTOR (pop. 122,000) 

This sector suffered afire which destroyed much of the 
vaccine stock and cold chain equipment just before the 
campaign. Other problems which were identified in-
cluded: 


ing the rainy season. cunteah drV 

* 	 Supplying the campaign from Abidjan resulted in 
"enormous" vehicle and gasoline costs. 

" 	 Regularly scheduled health activities virtually 
ceased for the duration of the campaign, despite 
six additional vaccinators brought from Abidjan 
for the campaign. 

* 	 One hundred and forty-two Lobi villages (29%) 
listed on the 1985 census could not be located 
during the campaign, due to the transitory and 
widely dispersed nature of these villages. 

EPIRelatedResearch 

* 	 Children who were vaccinated before the cam
paign but did not have cards (because of a short. 
age of health cards) were vaccinated again. 

Coverage estimates were as follows: 

1 	 DPT-1 and OPV-1 were 91%, dropping to 53% 
for DPT-3 and 37% for OPV-3 (dropout rates of 
38% for DPT and 54% for OPV). 

Measles coverage was 88% and yellow fever
78%. 

.	 Of children 12-23 months of age, 35% were com
pletely vaccinated (excluding yellow fever and 
BCG). 

Other survey findings: 

Estimated cost of the campaign in Bouna (pop.
122,000) was $55,700. An estimate for mainte
nance of 80% coverage for 80% of the target
population was $15,000, or 27% of campaign 
cost (estimates based on INSP calculations). 

DPT, OPV COVERAGE, Bouna 
Children 12-23 months of age

COte d'volre, Jan. 1988 
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REF: SWISS (1988) 

47 



STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. The campaign did establish a broad base of vac-
cination coverage for children 0-4 years old. 

2. 	Coverage levels of 54% and 35% (for children 
"completely" vaccinated) did not achieve the
specified goal of 80%, although coverage was 
high for some indidual antigens (eg., measles). 

3. In Bouna, the impact of the campaign, relative 
to routine vaccination services, -was high - of 
children in the survey who had ever received 
DPT-], 79% were vaccinated during the cam-
paign. 

4. 	 The high dropout rate for OPV relative to DPT 
was attributed to stock ruptures of OPV. 

5. There was a significant disruption in regular
health sector activities due to the campaign. 

6. 	 The study recommended strengthening fLxed 
centers, with increased mobilization and out-
reach, and also identified the need for research 
to identify reasons for immunization dropouts. 

U 	STUDY LIMITATIONS 

The author notes that many of the accessibility prob-
lems present during the campaign were also present for 
the evaluation survey - 10 of 30 villages could not be 
located initially, although all were eventuallN identi-
fled. Sufficient numbers of pregnant women were dif-
ficult to locate in the selected clusters. Lobi Nillagers
presented problems for interpreters, since most did not 
speak a second language. 

Additional limitations noted: 

" 	 Coverage estimates may be subject to biases of 
access because villages which could not be 
reached during the evaluation were also more 
likely to have lower coverage because of their in-
accessibility. Results would tend to overestimate 
coverage, 

" 	 Children who had been vaccinated but had no 
card were counted as um'accinated for the evalu-
ation. Results would tend to underestimate true 
coverage 

e 	 Administrative estimates of coverage based on 
doses administered during the campaign some
tnies totalled more than 100% of population 
possibly due to an underestimate of the popula
tion denominator. 

* 	Inteniewers frequently had to use indirect meth
ods (milestones) to estimate birth dates. 

* 	 A coverage survey that evaluates immunization 
levels in chidren 12-23 months of age gives, at 
best, an incomplete picture of the effectiveness of 
a campaign targeting children younger than age 
5. For example, because the survey was done just 
one month after the end of the campaign- children 
vaccinated at the earliest recommended age dur
ing the campaign (i.e.. 8 to 16 weeks for DPT, 
and 9 months for measles) would not be included 
in the survey, (since they would not yet be 12 
months old). 

e 	 Similarly, the high coverage attained during a cam
paign often distorts coverage data for the sub
sequent year: Because the number of incompletely
vaccinated children is lowered by the campaign. the 
amount of catch-up vaccination done by routine im
munization services in the subsequent year is usu
ally lower, causing a" ieal drop in vaccines 
administered, and an apparent drop in coverage as 
measured bN the "adrministrafive" method. 

U 	PROGRAM AND POLICY IMPACT 

In contrast to a number of other CCCD countries, the 
h'oirian experience with its 1987 campaign led to a 
general policy discouraging time-limited vaccine cam
paigns in favor of a strategy of strengthening existing
facilit, based services and outreach. In large measure 
this was due to a fairlN comprehensive evaluation of 
the costs and benefits of the 1987 Joumees Nationales 
de Vaccination (JNV). 

The above study was just one of a number of evalu
ations aimed at assessing the cost and impact of the 
1987 immunization campaign in C6te d'voire. This 
studh, with others, identified several shortcomings of 
the vaccination campaign as a strategy for achieving 
sustainable coverage in populations. Although some of 
these limitations were consequences of inadequate
planning or resources for the campaign, others appear 
to be limitations of the campaign strategy itself. 

Whereas coverage for DPT-1, OPV-I and measles was 
high. indicating good access to the population during 
the campaign, the dropout rates from DPT-l to DPT-3 
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and from OPV-1 to OPV-3 were high. This is partly 
accounted for by the fact that children had three 
chances to get immunized for DPT-1 (during each of 
the three passes), but had to be rached by all three 
passes to be fuhly immunized (DPT-3 and OPV-3).
However, the low levels were also due to accessibility 
problems during the rainy season, and (for OPV-3) in
adequate supply of the vaccine. The earlier urban cam-
paign in Abidjan (April-June, 1987) also identified 
significant (although lower) levels of dropouts (12%
for DPT and OPV). On the other hand, for the country 
as a whole, the dropout rate from DPT-1 to DPT-3 
ranged from 25% to 40%, depending on age group. 

The comprehensive national assessment done by the 
government of C6te d'Ivoire also revealed additional 
benefits and limitations of the 1987 campaign, which 
was envisioned as a "first step" towards long term 
strengthening of EPI services. Among the benefits: (1)
increasing the number of operational fixed centers, 
through supplies and equipment provided; (2) decreas-
ing the at-risk population through increased coverage;
(3) sensitization, training and mobilization of person-

nel; and (4) social mobilization. One particularly en-

couraging sign of success which the program was able 

to attribute to the vaccination campaign was a marked 

diminution in measles and neonatal tetanus cases seen 

at sentinel hospitals following the JNV '87. 


Among the limitations identifId: (1)the number of 
fixed sites remained insufficient - by 1988, 42% of 
potential vaccination sites were reported to be inopera-
tive; (2) management deficiencies, including inade-
quate supervision, inadequate coordination of 
surveillance activities and donor resources, and lack of 
clear allocation of responsibilities among principal 
government agencies; (3) inadequate maintenance of 
cold chain and inappropriate sterilization practices by 
some technical personnel; (4) failure to respect appro-
priate vaccination intervals; and (5) inadequate under-
standing by the population of the necessity for 
"complete" immunization, resulting in high dropout 
rates. 

In addition to extensive recommendations for equip-
ping fixed centers, training of personnel and reorgani-
zation of the operational management of the 
immunization program, the government also based 
much of the thrust of subsequent efforts on maintain-
ing the gains achieved by the vaccination campaign. 
Policy measures included avoidance of missed oppor-
tuniies through vaccination at all contacts, and minor 
changes to the vaccination schedule to bring it line 
with WHO recommendations (e.g., OPV at birth), 
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None documented. 

IN RELATED STUDIES 

ROISIN AJ: Evaluation des Journees de Vaccina. 
tlon de Conakry, Novembre 1986 - Fevrler 1987. 
Epidemiologiste Regional du Projet ACSI-CCCD, 
Secretariat Geniral de I'OCCGE, Bobo Dioulasso, 
Burkina Faso. Mars 1987. 

Three vaccine coverage surveys were carried out si
multaneously for three age groups (less than 1 year of 
age, 12 to 23 months of age, and 2 to 3 years of age)
following a vaccination campaign in Conakry, Guinea. 
The campaign used three passes, each of one week du
ration, in November 1986, and January and February
1987. The survey was conducted in March 1987. Three 
measures of impact were used. (1)coverage based on 
doses administered and estimated live births; (2) dif
ference in coverage from June 1986 to March 1987; 
and (3) assessment of the proportion of vaccinations 
received by children under the age of 1 year which 
were received during the campaign. For children 
younger than one year of age, the denoirdnator for coy
erage was recalculated for each cycle of the campaign 
by adjusting for children entering or leaving the age
cohort eligible for vaccination. Estimated coverage by
the administrative method was 84% for DPT-1, 46% 
for DPT- 3, and 102% for measles. From the coverage 
survey, coverage was 87% for DPT-1,51% for DPT-3, 
and 55% for measles. Overestimation of measles coy
erage by the administrative method was attributed to 
vaccination of children younger than 9 months of age
(67% of vaccines administered to children under age I 
year). About 10% of this age group also received DPT
1 before the recommended age. Vaccination at inap
propriate intervals was not a problem. From June 1986 
to March 1987, immunization coverage among chil
dren 12 to 23 months of age increased by 71% for 
DPIT-I (from 23% to 94%), 56% for DPT-3 (from 8% 
to 64%), and 65% for measles (from 16% to 81%). Of 
vaccinations received by children younger than one 
year of age, 66% of DPT-1, 46% of DPIT-3, and 48% 
of measles vaccinations were received during the cam
paign. The author concluded that the campaign was ex
traordinarily successful at increasing coverage, but that 
special precautions need to be made to prevent the vac
cination of children younger than the recommended 
age. The administrative method of calculating cover
age is useful if strict account is taken of the age of 
children who are vaccinated. 
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MASS IMMUNIZATION CAMPAIGNS AND THE
 
QUALITY OF IMMUNIZATION SERVICES
 

STUDY LOCATION: 	 NIGERIA 

SHORT TITLE: 	 ASSESSMENT OF NIGER STATE
 
IMMUNIZATION CAMPAIGN
 

PRINCIPAL INVESTIGATOR: 	 BRYCE, Dr. Jennifer
 
SBSB/TSD-IHPO, Mailstop F-03
 
Centers for Disease Control and Prevention
 
Atlanta, GA 30333 

CO-INVESTIGA"ORS: 	 Cutts FT, Saba S 

U STUDY DESIGN 	 encounters during the mass immunization day, and 39 
routine service encounters). 

During the course of an evaluation of health 
worker practices in Niger State (in October e Mass immunization day centers performed sig
1989), a one-day mass immunization cam- nificantly less well on several indicators of qual
paign, "Mass Immunization Day" was being ity of care. 
conducted The opportunity was taken to com
pare practices at 3facilities impiementing the e Performance was lower for Immunization Day 
mass campaign with 8 providing routine serv-	 encounters on two critical aspects -- adequate
ices. Assessment included observations of maintenance of the cold chain, and use of a sterile 
health worker performance and exit interviews needle and syringe for each injection.
with mothers or other caretakers of children at
tending clinic. * 	 Performance was also lower on educational ac

tivities, such as informing the mother of when 
she should return with the child.

* RESULTS 
Fifty-nine immunization encounters were observed 
and scored according to a standardized checklist (20 

IMMUNIZN ROUTINE 
DAYS SERVICE 

Health worker practices: 
Checked immunization record 70% 95% 
Assessed child's general health 5% 50% 
Informed mother of return date 35% 62% 
Used sterile needle/syring 50% 90% 
Maintained adequate cold chal 45% 70% 

Exit survey: 
Child has Immunization record 20% 1000/0 
Mother knows when she should return with child 25% 83% 
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U STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. Problems of service quality could offset some 
of the advantage of serving larger numbers 
which is a primmay goal of mass ilmmunization 
campaigns. 

2. 	 The increased intensity of service delivery dur-
ing campaigns may be at the cost of quality,
maternal knowledge, and compliance with vac-
cination schedules, 

3. Particular attention to performance standards 
during ineni~fiedEPl activites is warranted. 

U 	STUDY LIMITATIONS 

The authors acknowledge that the sample (n 59) was= 
too small and unrepresentative to make general state-
ments about campaign effectiveness, but propose that 
the findings suggest a need for further studies, includ
ing more qualitatie assessment of services during in-
tensified activities. They make this recommendation
(they note), despite the argument that there is often 
"litfle time and few resources" to evaluate activities in 
this setting. 

MPROGRAM AND POLICY IMPACT 

This studvwas a relatively small scale study but one of 
several evaluative efforts assessing Nigeria's immuni-
zation days activities. In 1988 a nationally focused 
campaign . National Immunization Days was con
ducted, and in 1989 State Immunization Days and Lo-
cal Immunization Days were held instead. 

Administrative accounting for immunizations given 
showed a decrease in total immunizations for 1989 
compared to 1988 (14-27% for various antigens).
While acknowledging that different districts varied 
considerably in leadership and effectiveness, the 1989 

CCCD Annual Report also noted that in some in
stances, routine immunizations actially decreased inmonths preceding and following campaign activities.Although some of this may have been due to an effec
tive campaign (reducing the amount of "catch-up" vaccination carried out during routine immunization 
activities), there were other concerns that it might rep
resent 'burn-out" by either staff or parents in the wake 
of an intensive burst of campaign activity. 

As 	a result of these concerns about campaign effec
ti'eness, the Federal Ministry of Health proposed (and 
a 1989 program review team endorsed) specific guide
lines for mass campaigns and acceleration strategies. 
These stressed the need for strengthening existingservices, while establishing the following criteria to be 
met by states planning state immunization days (1) 
submission of a plan of action to the Federal Ministn 
of Health two months prior to the expected dates, (in
cluding post-campaign efforts to ensure sustainability); 
(2)a clear strategy for providing transportation, training, super'ision, publicity and personnel for effective 
implementation; and (3) ability to provide specified
minimum levels of equipment. (e.g., steam steriLzers, 
ice-packs, cold-boxes and vehicles). 

N PUBLICATIONS 

BRYCE JW, CUTTS FT and SABA S: Mass immuni
zaton campaigns and qualityof immunizaton services 
(Letter). Lancet 335:739-40 (1990). 
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Diarrheal Disease
 
Research
 

A ppied research in diarrhea] disease has been used in
A various roles over the life of the ACSI-CCCD "Many of the ORT
 
Project. As illustrated by this series of studies, many studies were 

of the investigations that were initiated in support of straightforwardKAP 
diarrheal disease programs were focused on oral rehydration 
therapy (ORT)and the treatment of diarrhea. A few studies surveys orformative 
examined other aspects of diarrhea]disease - risk factors research... Even so,
for mortality, traditional purging practices, or the community 
epidemiology of diarrhea] disease. the collective evidence 

was a catalystfor 
Many of the ORT studies were straightforward knowledge, 
attitude and practice surveys or formative research carried programsto 
out using small nonrandom samples. Even so, the collective reexamine the roles of
weight of evidence provided by the number and variety of ORS and SSS in their 
these studies was a catalyst for individual country programs
 
to reexamine the relative roles of oral rehydration solution nationalpolicies."

(ORS) and sugar and salt solution (SSS) in their national
 
policies.
 

Health Worker Patient Education Practice
 
Pre- and Post-Tralning Facility Surveys
 

Central African Republic, 1990
 

S Mothers Told: 

OAS Amt at HC 

ORS Auntat Home 

To Continue Feeding 

To Continue Breast 

To Increase Liquids 

To Return If Wore 

0 20 40 60 s0 100 

= Pre-Tralning M Post-Training 

Facility-based surveys of treatment practices raised similar 
concerns about the role and practices of health workers with 
respect to the misuse of antibiotics and antidiarrheal agents. 
Fortunately, these facility surveys also showed that such 
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"Even when properly 
prepared, ORS was 
often given in 
inadequate quantities 
to properlyrehydrate 
children with 
diarrhea." 

practices could be changed (at least in the short term) by ap
propriate training. 

A number of common themes were identified during the 
course of the CCCD Project's experience in diarrheal dis
ease research. Although these findings were not found in 
every CCCD country, they recurred with enough frequency 
to cause concern to CCCD program managers. Some of the 
findings of greatest importance included the following: 

" 	 Oral rehydration therapy (ORT) was not as
"simple" a strategy as originally conceived. In 
particular, the promotion of SSS was accompanied 
by numerous problems. 

* 	 Households frequently did not have utensils or 
materials appropriate for making SSS. 

* 	 Many mothers and care-givers who claimed to be 
familiar with SSS or ORS could not prepare the 
solutions properly. 

* 	 Even when properly prepared, ORS was often 
given in inadequate quantities to properly 
rehydrate children with diarrhea. This practice was 
common to both mothers and health workers. On 
the other hand, later intervention studies did 
demonstrate that these practices could be changed 
by appropriate teaching (see section on Facility-
Based Assessments). 

The misuse of antidiarrheals, antibiotics, and other 
medications was generally widespread. Not only 
mothers and care-givers but also government 
health workers often inappropriately used these 
medications for uncomplicated diarrhea. 

" 	 Use of ORT did not necessarily lead to any lesser 
use of alternative (often harmful) therapies, such 
as antibiotics or antidiarrheal drugs. 

* 	 In a surprising number of instances, mass media 
such as radio and print had relatively little effect 
on mothers' familiarity with ORT. Levels of 
access to radio varied considerably among the sites 
surveyed, but a consistently high proportion of 
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respondents reported health workers as their "In a surprising 
principal source of knowledge about ORT. number of instances, 

" 	 Levels of knowledge about the causes and effects mass media such as 
of diarrhea varied widely. However, the proportion radioandprinthad 
of respondents reporting use of "traditional" 
treatments (such as bush teas or enemas) was 	 relatively little effect 
generally low, and acceptance of "Western" 	 on mothers' 
medicine was generally high, even when 
respondents also held traditional beliefs, 	 familiaritywith 

ORT." 
* 	 Although CCCD research sometimes found
 

evidence of harmful traditional practices, the
 
harmful misuse of Western medicine appeared to
 
be far more prevalent than the harm engendered by
 
traditional practices. In addition, many of the usual
 
concerns about maternal practices during diarrhea
 
(such as ceasing breastfeeding and withholding
 
food) were not widely prevalent in the studies
 
carried out under CCCD.
 

" 	 Effectively functioning ORT units can be cost 
effective in reducing diarrhea-related hospital 
admissions. Such units can also improve treatment 
practices among health workers (see section on 
Health Services Research). 

Three main points can be made regarding diarrheal disease 
research and the impact of CDD-related research conducted 
within the CCCD Project: 

First, the effect was cumulative. Although individual studies 
were often convincing demonstrations in their own right 
(see, for example, studies by SHAW, MALENGA and JI-
NADU), the overall strategy of the CCCD Project was very 
much influenced by the accumulated evidence of many stud
ies in m,,.ny different settings, all tending to identify the same 
problems or themes. This consistency of findings across na
tional boundaries and across rural-urban divisions greatly in
fluenced the acceptance of these findings. Moreover, these 
findings were generally consistent with research being pub
lished by other investigators. 

Secondly, it was often important to have locally available 
data. The fact that KAP studies in one country identified ma
jor problems with diarrhea treatment practices or ORT pro
motion seldom had much influence on decision makers in 
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"'Thisconsistency of Proportion of Prepared SSS Samples
 
with Sodium Concentration
 

findings across 100 mEq/liter
 

nationalboundaries
 
Nigeriaandacross 27% 

Swazilland 64%rural-urbandivisions Lesotho 42%
 

greatly influencedthe 
 The Gambia 38% 

acceptanceof these Cate vo,, 320 

- 0°findings. " angi " 
Bangle h 34% 

H o n d u ra s ! %O

0% 10% 20% 30% 40% 50% 0% 70% 80% 
Proportion of Solutions 

another country. On the other hand, locally generated data 
from facility-based assessments or community studies often 
had considerable influence on decision makers, and such ex
amples were often cited by program managers during assess
ments of CCCD applied research. 

Third, because many of the interventions related to diarrheal 
disease were behavioral interventions (and often involved 
the alteration of deep-rooted behaviors or cultural practices), 
the policy development and implementation phase that nor
mally follows research was particularly important. In this re
spect, the "selling" of findings and recommendations to 
decision makers was of paramount importance. In the CCCD 
experience, the response to diarrheal disease research and 
the impact of such research have been mixed. In general, 
both the initial strategy of ORT promotion and tie sub
sequent changes in strategy by governments in response to 
research findings have often been inadequate to ensure the 
maximum effectiveness of this strategy. With respect to pre
vention of diarrhea through behavioral change, the results 
have also been mixed. Although national programs to con
trol diarrhea have often expended considerable resources on 
ORT promotion through health education programs and pro
vision of ORS packets, the programs have infreqiuently moni
tored the actual effect of these efforts on practices. Where 
programs have done so, the results have often been discour
aging and the programs' response (in terms of corrective ac
tion) has often been inadequate. For example, several 
programs decided to reduce or discontinue program empha
sis on SSS after research revealed that mothers frequently 
prepared it improperly. This action was relatively easy for a 
program manager to accept, since it did not involve expend
ing additional resources but simply involved discontinuing 
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an existing (but ineffective) strategy. On the other hand, 
there has been less success with efforts to interest programs
in health education intended to actively discourage health 
workers and mothers from using antibiotics and antidiar-
rheals in diaThea treatment. When such practices have been 
periodically evaluated, the results have often been discourag-
ing. It is apparent that the sociobehavioral research under-
taken by CCCD has been very effective at problem 
identification; such research now needs to be equally con-
vincing in demonstrating the effectiveness of behavioral in-
terventions. 

Note: Although this section presents a range of diarrheal dis
ease research projects undertaken by the ACSI-CCCD Pro
ject, it does not include the entire spectrum of diarrhea
related studies. The multipurpose facility-based studie; and 
community-based KAP surveys that are described in other 
sections also contain important diarrheal disease compo
nents. These studies also contributed greatly to the evolution 
of diarrheal disease policy and strategies. 
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"It is apparentthatthe 

sociobehavioral 
researchundertaken 

by CCCDhas been
 
very effective at
 

problem 
identification...
 
Such researchnow 

needs to be equally 
convincingin 
demonstratingthe 
effectiveness of 
behavioral 
interventions." 
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EVALUATION DE L'UTILISATION A DOMICILE
 
DES SOLUTIONS FAMILIALES DE REHYDRATION
 

ORALE DANS LES DIARRHEES AIGUES BENIGNES
 

STUDY LOCATION: 	 COTE D'IVOIRE 

SHORT TITLE: 	 EVALUATION OF HOME ORS 

PRINCIPAL INVESTIGATOR: 	 SHAW, Dr. Estelle 
Ex Sous-Directrice des Protection Matemelle et Infantile de 
C6te d'lvoire, 
Ministere de la Sante Publique et de la Population 

CO-INVESTIGATORS: 	 Darracq R,Kogbo W, Roy C,Anouma J,Anderson C,Klein 
Zabban ML, Davis CE, Rey JL. 

N STUDY DESIGN 

This was a prospective study of300 mothers of 
children younger than 5 years of age treated 
for acute watery diarrhea. Mothers were re-
cruitedat three ProtectionMaternelleet Infan-
tile centers in Abidjan and were taught to 
prepare one of three recommended formulas 
for home-based oral rehydration solution 
(ORS): salt-sugarsolution, rice-watersolution, 
or guava leafformula. Eachformula included 
addition of eight cubes of sugar,and one level 
teaspoon of salt (cuillere a cafe) to I liter of 
liquid (plainwater, guava leaf "tea," or "rice 
water"). Teaching was conducted in groupsof 
10 to 20 persons, each group receiving 10 to 30 
minutes of instructionfollowed by demonstra-
tion of ORS preparationanddistributionofap-
propriateprintedmaterials. 

Children were followed at home during the first week 
and one month later (Day 1, Day 3, Day 7 and Day 
30). A sample (150 to 200 ml) of solution prepared by
each mother at home was collected one day after the 
mothers had received instruction. Samples were ana-
lv',ed at the nutrition laboratory of the Institut National 
de Santd Publique for sodium, potassium, osmolarity, 
and reducing sugars. 

B RESULTS 

A total uf 300 mothers were interviewed; 301 children 
were registered and 299 samples of solutions were 
analyzed for content. ORS therapy was abandoned on 
Day 1 for 7 cases because of continued severe diar
rhea. In two cases, mothers used other, traditional 
remedies in addition to prescribed ORS therapy. One 
6-month old infant died following the recurrence of di
arrhea between Day 3 and Day 7. Forty-one children 
(13.6%) were lost to follow-up at Day 30. Other find
ings were: 

e Of 300 mothers interviewed, 64% were illiterate. 

0 In all, 91% of mothers reported using a liter con
tainer for measuring solution; 78% used sugar 
cubes measured at 4 g, 17% used cubes weighing
4.5 - 5.0 g, and 2% of mothers used granular 
sugar (sucre en poudre). 

Sodium concentration: There was no significant 
difference among the three solutions with respect 
to sodium concentrtion. Only 63% had accept
able concentrations (40 - 100 meq/L), whereas 
32% had dangerously high sodium concentrations 
(over 100 meqlL), including 17% that were more 
than 120 meqLL. 
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Sragar concentration: 85% of solutions wie
 
within acceptable levels (20 - 40 g/L), whereas SUGAR CONCENTRATION
 
4% were below and 11% were above acceptable OF HOME-BASED ORS
 
levels. Abidjan, C6te d'lvoire
 

Potassium concentration: Only the formulation S of Sample n * 299
 
made from guava leaves had potassium in any 1oo
 
measurable concentration, with a mean concen
tration of 2.9 meq/L (compared with the WHO 65%
 

recommended formula that has 20 meq/L Pota- o%
 
sium).
 

a 	Osmolarity: 69% of solutions had osmolarity be- 50%
 
tween 200 and 350 mOsm/L (compared with the 6o%
 
WHO formula that has an osmolarity of 330
 
mOsi/L); 13% of solutions had an osmolarity
 
less than 200 mOsn/L and 17% were greater than 40% .
 
350 mOsm/L.
 

@ Effect on weight gain: 20% of 194 children (at 20% 

two centers) lost weight by Day 3; the remainder //% 
had weight gain (68%) or no change in weight 4% 

(12%). Only 7% of children had measurable 0% / / I 

weight loss at Day 30. ,20 m 20-40 gm 40gm 
Sugar Concentration (gm/L) 

REF: SHOW at aI 

SODIUM CONCENTRATION 1] STUDY CONCLUSIONS AND 
OF HOME-BASED ORS 
Abidjan, Cbte d'lvoire RECOMMENDATIONS 

%of Samplgs n 299 1. The study concluded that procuring utensils 
70% and materials for home preparation of ORS was 

63% not a major problem. However, a great diver
00% ............ 	 sity of implements and materials was noted.
.................... 


50% .......... 	 2. The measured weight of sugar cubes fauna in
 
homes was usually 4 g or 4.5 g rather than the 5 
g assumed by the recommended formula. 

40% 
32% 3. Nearly one in three mothers prepared a solution 

30% - ./ with too high a sodiwn concentration despite 
specific training just one day before the sam
pling...... 


4. Reexamination of the role of home-based ORS 
60%-....6% 	 solutions_ was recommended in view of the 

, risks of uncontrolled use and varying composi
0% tion. 

' 40 meq 40-100 meq 1100 meq 

Sodium Concentration (mq/L) 

REF; S IA at aI 
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OSMOLARITY OF HOME-BASED ORS 
Abidjan, C6te d'lvoire, n a 299 

35of samples 

32 

2ORS 

... 

2. 2 

20 

17 

15 
13 13 

10-


5 


o0.. I 1 , 
'200 200-250 251-300 301-350 )350 

Olmolarity (mOsm/L)
 
REF: SHOW at al 


E STUDY LIMITATIONS 

Considerable precautions were taken to ensure accu-
rate laboratory analysis. Some difficulties common to 
these measurements generally were glycolysis and 
breakdown of sugars in samples, or hydrolysis of 
starch in rice-water f( -mulas. Consistency of the re-
suits among three different sites and with respect to so
dium concentration (which isusually measurable with 
fewer methodological problems) support the conclu
sion that variability in preparation, rather than measur
ing errors, was the cause of the measured differences. 

N POLICY IMPACT 

This study's findings were of considerable importance 
in the reevaluation of country policy with respect to 
the promotion of home-based ORS. A 1986 UNICEF
evaluation recommended that "the policy of using both 

packets and home solutions be retained, but that 
considerably more emphasis be placed on packet use 
in facilities" (HOGAN, 1986). Subsequent external 
evaluations by the University Research Corporation in 
May 1987 (PLOPPER et al.,1987) and by the 
PRAGMA corporation in May 1988 (BROWN and 
REINGOLD, 1988) furthei' endorsed the need for pol
icy reevaluation, using Dr. Shaw's findings in sup-
PC rt. 

-The study's findings were also consistent with other 
country studies. 

UN PUBLICATIONS 

None documented. 
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ETUDE DES RAISONS PROFONDES DES LAVEMENTS
 
TRADITIONNELS CHEZ LES ENFANTS EN C6TE D'IVOIRE
 

STUDY LOCATION: 	 COTE D'IVOIRE 

SHORT TITLE: 	 PURGING PRACTICES IN CHILDREN 

PRINCIPAL INVESTIGATOR: 	 KOUAME, Kale
 
Sociologue Medicale
 
Institut National de Santb Publique BP V47 - Abidjan
 

CO-INVESTIGATORS: 	 Guessan, Mah-Bi 

n STUDY DESIGN * 	 Parents administered the enema in 61% of cases. 
Individuals administered it to themselves in 39%

The principalfocusof this study was an exami- of episodes. 
nation of traditionalpurging practices. Such 
practices generally involved administrationof * In i-. (78%) of 18 subjects, no significant adverse 
enemas (lavements) among different ethnic reaction to the enema noted. Agitationwas or 
groups in C6te d'Ivoire. Three "formative re- "panic" occurred in 4 cases (22%). 
search" methods were used to develop data:fo
cus groups; direct observation; and individual a No fundamental differences 
were seen by ethnic
interviews. The study used six female 	inter- group or locality. Composition of the enema fluid
viewers; study subjects were chosenfrom three included leaves or herbs in 72% of cases, and tree 
prevalent ethnic groups: Bete, Gouro and bark in 33%; irritant ingredients were used in 
Baoule. Study villages were stratified by their 78% of cases. 
"level of development". Subjects, stratified by 
sex and age (10% random sample), were se- Focus Group Interviews 
lected following enumeration of villages. Fo- These interviews examined eight areas of interest, in
cus groups (nominally) cup.swsted of 6 to 12 cluding the degree of participation in traditional prac
individuals. Groups were segregated byvsex. tices, indications for the use of enemas, composition of 

the fluids, and treatment outcomes. 
M RESULTS 

" The composition of the enema fluid depended on 
Direct Observation the nature of the illness and the age and sex of the 

individual. Enemas were administered with tradi-The administration of enemas in a traditional setting tional or modem instruments, or by mouth in the 
was directly observed in 18 instances. Results were as case of infants. 
follows: 

" Indications for treatment included the following:
" Of 18 episodes of treatment observed, 10 (55%)
 

were infants or children less than 5 years of age; # Djekoidjo used by all groups to describe
 
17% were pregnant women or women in labor. symptoms consistent with malaria orjaun

dice.
• 	Parents or grandparents had recommended the #
 

enema in 55% of cases. # Back pain/lumbago
 

# Constipation 
# Pelvic pain or boboduman in females 
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* 	 Hemorrhoids, gonorrhea and sterility in 
adults 

* 	 Fever, constipation, measles and dysentery in 
infants and children. 

None of the groups surveyed used traditional enemas 
for any cases of diarrhea in children except dysentery. 

Composition of fluids: Respondents used the fol
lowing herbs or leaves - nime (used for djek-
oidjo), quinqueliba (used for fever), and pepper 
(two varieties), 

" 	 Perceived benefits were different for children, 
women in pregnancy and during labor, and the 
elderly. Among children, the principal benefits 
were promoting improved growth and posture 
and preventing constipation (strongest in the 
Baoule). In Baoule, enemas were traditionally ad
ministered to infants regularly every morning and 
evening after bathing the child (generally without 
pepper). This practice was less entrenched 
amongst the Bete and Gouro. Enemas were ad-
ministered to neonates to promote passage of me-
conium and to prevent the mother's milk from 
"hardening" in the infant's stomach. 

" Among the Baoule, recommendation for enema 
administration was generally made by males, 
Among the Bete and Gouro the recommendation 
was generally made by women or herbalists. 

" 	 Perceived dangers and complications of enema 
practices included profuse sweating, violent colic, 
palpitations and vertigo, loss of consciousness, 
and (infrequently) death. 

" 	 Treatment of adverse complications included ad-
ministering a cold bath (for sweating), a cold 
water enema (colic), drinking palm oil or kaolin 
in cold water (colic or vomiting), and smearing 
the anus with oil (for burning in the rectum). 

The Baoule were particularly antagonistic about 
any consideration of foregoing traditional prac-
tices. Other groups also expressed little eagerness 
for "abandoning one beneficial practice in favor 
of another." 

Individual Interviews 

Individual interviews were conducted in 96 households - In all, 49.5% of respondents were male, 50.5% 
were female; 31% were Bete, 33% Gouro, and 35%Baoule. By religion, 28% were Catholic, 6% Protes
tant, 15% were of other Christian faiths, and 47% were 
of traditional "animiste" religions. 

The prevalence of enema. practices among the 
three groups was greatest in the Baonule, followed 
by the Gouro and the Bete. The difference was 
statistically significant. Only 3% of women had never administered traditional enemas for a child. 
Most (99%) began their practice of enemas be
tween birth and 2 months of age; 79% stopped
the practice when the children were older than 25 
months. 

Illness was the most frequent reason for adminis
tering traditional enemas to adults. In men, the 
reasons given included waist or back pain (48% 
of men), malaria (36%), and "colic" or gastroin
testinal disorders (35%). Among women, the 
reasons given wre abdominal pain (58%) and 
malaria 00%). 

* 	 Thirty-two percent of respondents cited cultural 
traditions as an underlying reason for administer
ing enemas. Other causes were less frequently 
cited. 

* 	 Improved digestion and preveation of constipa
tion were the most common indications for ad
ministering enemas to children (53% of 
respondents), followed by improved growth and 

poswre (25%). 

Seventy-six percent of respondents among the 
Baoule and Gouro, and 67% of Bete, cited no 
complications resulting from traditional practices. 
Complications and treatment of complications 
were similar to those identified by focus groups. 

Although 19% of respondents knew of some in
fant or child who had suffered adversc conse
quences from traditional enemas, only 25% said 
they would not consider administering enemas 
again. Christians and younger women were 
somewhat more likely to consider abandoning 
traditional practices. 

Diarrheal DiseaseResearch 63 



[] STUDY CONCLUSIONS ANDRECOMMENDATIONS A 

1. Traditional enemas represented a cultural tradi-
lion in this area, whose underlying basis was 
treatment of illness or maintenance of good
health. 

2. 	 Adverse complications sometimes resulted fom 
difficulty in appreciating the temperature of 
heated enema solutions, incorrectly estimating
the "dosage" of pepper or irritants needed, and 
trauma from he instruments in administration 

3. 	 These complications were rare in neonates be-
cause the enema was usually administered by 
mouth and because irritants were seldom used. 

4. 	 The practice of administering traditional eue-
mas was based on secular reasoning, not relig-
ious practice. 

5. Various nontraditional ingredients were in-
creasingly used because of the influence of 
herbalists, drug-sellers, and others. This in turn
caused problems in identif g the products
used and controlling their use, 

6. The authors recommended intensiing mini-
campaigns in weaning practices, diarrheal dis-
ease control, malaria control, and
immunization. Also recommended were in-
struction of health personnel in traditional 
health practices and terminology, use of cultur-
ally appropriate messages in mass communica-
tion, and the use of traditional communication 
channels - for example, chiefs, political and
religious leaders, and singers. 

U STUDY UMITATIONS 

Two significant modifications to focus group methods 
were necessary in the African field setting. First, tradi
tional family and community groupings often necessi-
tated focus groups that exceeded the recommended 
size of 6-12 participants. Secondly, the stipulation that
"participants should not know each other" was consid-
ered culturally inappropriate, since it is generally unacceptable in this rural African setting to discuss 
sensitive personal subjects among strangers. 

Additional study limitations included the following: 

inquinv into the "dangers" of traditional enemas wasmet with strong objections particulady in male focus 
groups, who interpreted the inquiv as a condemnadon of the practices and an attempt to prohiuit therm 
Respondent' perceptions of the interviewers' moti
vation may, ha'e significanly biased the veracity of 
responses (for example, by nu n 	 g ill effects). 

Cunclusions and recommendations appear pre
conceived, rather than derivative, because the 
findings of this particular study provide only
marginal evidence of adverse effects from tadi
tional practices. The comment that "enemas in in
fants and small children remain alwaysdangerous" may be true, but was not proven con
clusively by this study. 

The recommendations that were made were verygeneral and only idirecly related to the stud, find
ings. Whereas the promotion of immunization, local 
language broadcasts, and other measures are admira
ble, the specific factors that the stx@' identified as favoring abandonment of traditona'l practices were 
Christanfaithandyoungerageoffemales 

Formative research of a predominantly qualitative 
nature (such as this study) may be better suited to 
identifying areas for future inquiry of a more specific, focused nature than for generating concrete 
recommendations. 

Stud ' finduings on the use of enemas in children with 
diarrhea seem to contradict prior findings of DAVIS 
et al that 24% of diarrhea cases received traditional 
enemas before arriving at one ORT clic. 

i 	 PROGRAM AND POLICY IMPACT 
None documented. This study addresses basic knowl

edge deficits with respect to traditional practices rather 
than a specific operational problem. 

N 	PUBLICATIONS 

None documented. 

N 	References 

DAVIS CE: ORT in C6te d'lvoire: A review of the 
first 6 months of a demonstration unit at Port-Bouet. 
Unpublished report, 1986. 
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INVESTIGATION INTO THE FACTORS CONTRIBUTING TO CHILDHOOD
 
MORTALITY CAUSED BY DIARRHOEAL DISEASES IN HOSPITALS,
 

LESOTHO 1983 AND 1984
 

STUDY LOCATION: LESOTHO 

SHORT TITLE: FACTORS IN CHILDHOOD DIARRHEA MORTALITY 

PRINCIPAL INVESTIGATOR: GRIFFIN Dr. Patricia M. 
Enteric Diseases Branch 
Division of Bacterial Diseases 
Center for Infectious Disease 
Centers for Disease Control and Prevention 
Atlanta, Georgia 30333 

CO-INVESTIGATORS: Nyaphisi M, Ryan C, Ramatlapeng T, Hargrett-Bean N, 
Waldman RJ, Blake P 

N 	STUDY DESIGN 

This was a retrospective review of diarrhea 
deaths over a 2- year period (1983- 1984)at six 
regional hospitals that had a range ofcase-fatal-
ity rates (CFR): High CFR (CFR greater than 16) 
- MaLui, Butha Buthe; medium CFR (8to 16)
-QE !!, Roma; and low CFR (less than 8)-
Morija and Mafeteng. Health information system 
reports were compared with hospital logs and 
medical records. Two separate case-control stud
ies at two hospitals were carried out; cases were 
defined as deaths of children from birth to 24 
months of age with a diagnosis ofnon-bloody di-
arrheafrom November 1983 to May 1984. Con-
trols were children who met the same clinical 
criteria as case-patients, but they survived T1wice 
as many controls as cases were chosen,; controls 
were not matched Diagnostic information was 
abstractedfrom existing medical records. The de-
hydration level was transcribed as recorded by 
the admitting physician. Weights on admission 
(adjusted for the degree of dehydration) were 
used to evaluate malnutrition, using National 
Center for Health Statistics/Centers for Disease 
Control normalized curves for the international 
growth reference. Analysis was carried out using 
univariate methods (Wilcoxon Rank Sum, 
Fisher's exact test) and multivariate methods(logistic regression).

(logistic regression). 

Diarrheal Disease Research 

U 	RESULTS 

The health information system reported deaths in 112 
of 1,191 children (CFR = 9.5%). A total of 104 fatal 
diarrhea cases were reviewed in the final case-control 
study. 

e 	 The median age of children who died was 7 
months, and 94% of children who died were 24 
months or younger. 

e 	 In the two case-control studies, children who died 
were ill for a median of 5 days in one hospital 
and 8 days in the other before seeking treatment, 
compared with 3 days for children who did not 
die (p= 0.02 and p = 0.04). 

Antibiotics or antimicrobials were given to 94% 
of children who died compared with 73% of con
trols at hospital 1, and 73% of cases and 74% of 
controls at hospital 2. 

* 	 Using univariate analysis, eight factors were as
sociated with death at one or both hospitals: 

* 	 Diagnosis of major infection 
* 	 Age younger than 6months 
* 	Illness for longer than 7 days before admis

sionio
 
# Thrush or stomatis on admission
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* 	 Severe dehydration 

# History of vomiting 
# Dehydration that had not improved within 12 

hours 

# Fever or subnormal temperature. 

By multivariate analysis, three risk factors re
mained significant: 

# 	Major infection (p less than 0.001) 
* 	 Age younger than 6 months (p = 0.0 1) 
# 	 Illness for longer than 7 days (p = 0.05). 

* 	 STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. Mmv children who died were hospitalized late 
intheir illness and might not have received ade-
quate hydration in the initial critical phase after 
admission. 

2. 	 Although thrush and stomatitis were not statis-
tically significant as predictors of death they 
may be clinically useful 

3. 	 Th1ere was no demoustrated association be-
tween diarrheal deaths and first or second degree mnalnutition. 

4. 	 Data on a small number of patients in study 2 
suggested an association between the use of tra
ditional remedies and death (data not shown), 
but the risk was not statistically significant. 

U 	STUDY LIMITATIONS 

e The prevalence of factors such as breastfeeding. 
use of oral rehydration therapy and fluid therapy 
in hospital could not be adequately assessed. 

dNo pathological studes for stool pathogens weredone. 

* The quality of data in records often varies and 
may be questionable with respect to diagnostic 
accuracy or severity of dehydration. 

e 	 Recorder bias may influence the recording of tra
ditional remedies in children who died when 
,"ompared with survivors. 

U 	PROGRAM AND POLICY IMPACT 

None documented The potential impact of this study, 
relates to improving early access to health care for 
mothers with ill children and to improving in-hospital 
intervention, where possible. 

* 	PUBLICATIONS 
GRIFFIN PM, RYAN CA, NYAPHISI M et al.: Riskfactors for fatal diarrhea: A case-control study of Afri
can children. AmJ Epidemiol 128:1322-9 (1988). 

DiarrhealDiseaseResearch 
66 



A STUDY OF KNOWLEDGE, ATTITUDES AND PRACTICES 
CONCERNING CHILDHOOD DIARRHOEA AND DEHYDRATION 

IN MULANJE DISTRICT, MALAWI 

STUDY LOCATION: 	 MALAWI 

SHORT TITLE: KAP IN CHILDHOOD DIARRHEA, 	MULANJE 

PRINCIPAL INVESTIGATOR: 	 MALENGA, Dr Grace J
 
Pediatrician and District Medical Officer
 
Mulanje District Hospital
 
Mulanje, Malawi
 

CO-INVESTIGATORS: Nyasulu YMZ
 

U STUDY DESIGN: 	 Although 95% of mothers had heard of sugar salt 
solution (SSS), only 14% could recall the formulaThis was a questionnairesurvey of mothers or correctly. For prepackaged oral rehydration solucaregiversof children younger than 5 years of tion (ORS), 9% of mothers knew the appropriate

age in Mulanje district (population557,600), amount of water used. Only 0.1% of mothers an area underdevelopment by the Rural Piped learned of SSS from the radio, whereas 93% ofWater Project.A total of 90 villages were se- mothers had heard of it from the hospital or
lected randomlyfrom a listing of 800 villages, health center. 
Of these 90 selected villages, 44 had access to 
a connumity health program,the Health Edu- The most frequent action reportedly taker 	for dication and Sanitation Promotion Project arrhea was to give SSS or ORS at home (52% of(HESP), part of the above-mentioned water respondents). The proportion of mothers who reproject. These 44 villages were designated as ported use of herbal teas was very small (1.5%).

HESP target villages. "About 10 households"
 
were chosenfrom each village. All of the enu- Sixty-six percent of mothers reported no change
merators used to administer the questionnaire 
 in feeding patterns during diarrhea the other third were men, includingfive members of the health changed their child's diet during diarrhea, butdepartment stafffrom the district, only 1%stopped feeding. Only 3% of mothers 

stopped breastfeeding during diarrhea episodes. 
B 	RESULTS a 	The availability of materials and utensils for SSS 

preparation isshown in the accompanying figure.A total of 896 women were interviewed (44% from
HESP target villages, 56% from nontarget villages). e There was no significant difference in knowledge 

or practices between HESP target villages and* 	 In all, 24% of respondents related Pn episode of non-target villages, but there was some differencechildhood diarrhea within the preceding 2 weeks. in the type of water supply reported and in the 
proportion of respondents with "satisfactory

" 	 Only 3% of respondents did not know any signs drinking water storage." 
or symptoms of diarrhea; 78% knew of frequent
watery stools, but only 19% associated it with * Only 23% of respondents owned a radio, but 59%signs of dehydration. had access to one. 
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Availablity of Materials and Utensils 
for SSS Preparation, Mulanje District 

Malawi, 1986 

Container 
844 

Teaspoon 60% 

Tablespoon E45% 

Teacup 62% 

Bottl V 46% 

at 	 7% 

sugar 28% 

Baking soda 
Bainsod 

11% 
11% 

0% 20% 40% 60% 80% 100% 

% of Housholds 
Rat: MALENGA 

U STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. 	The study revealed that knowledge about 
causes and symptoms of diarrhea was wide-
spread. Often, both conventional and super
natural causes were accepted. 

2. 	Radio rnessags had surprisingly little effect on 
knowledge about diarrheal diseases, Very few 
moher or caregivers knew the correct prepara-
tion of SSS or ORS. 

3. 	The investigators of this .tudy concluded that 
greater promotion of ORT is necessary to im
prove low "coverage." 

E 	STUDY LIMITATIONS 

The use of health personnel as enumerators may 
have biased responses toward "desired" behavior 
(for example, underestimating the use of herbal 
teas and overestimating SSS use). 

e 	 The range of responses in the structured question
naire may also have been too limiting to elicit an 
accurate range of behavior. 

Although the sampling method did not produce a 
sample proportional to population size (pps sam
pie), heterogeneity of the sample throughout dif
feient districts does appear to have been 

achieved. However, the sample was not appro
priate for determining overall prevalence rates. 

o 	 Interviews were conducted in the dry season 
(duiing a period of relatively low diarrhea inci
dence), and might not have accurately repre
sented the situation during the rainy season, when 
the major health impact of diarrheal disease gen
erally occurs. 

e A different design may have better exploited the 

potential for identifying differences between
HESP villages and non-target villages. However, 
that was not the primary objective of this study. 

U 	PROGRAM AND POLICY IMPACT 

This study's findings were presented to the Ministry of
 
Health in November 1986 and figured prominently in
 
the development of the country's diarrheal disease pol
icy and national diarrheal disease control program.
 
The findings were also the basis for later investigations
 
under the auspices of CCCD and HEALTHCOM ac
tivities in Malawi (targeted at developing appropriate
 
messages for diarrheal disease control and the means
 

Although the 1985 - 1989 National Plan does empha

size promotion of SSS, later evidence suggests the ac
ceptance of a lesser priority for SSS in accordance 
KNAL 

KENDAL, 1987 and FOSTER, 1988).
 
with this study's97adFSE,18)findings and recommendations (see 

U 	REFERENCES 

KENDALL C: Malawi HEALTHCOM Project Forma
tive Research - Diarrheal Disease Component, Projct 
Report, January 29, 1987. 

FOSTER SO: Malawi ACSI-CCCD Supervisory Re
view. Feb 8-12, 1988. 



* RELATED STUDIES 

HELITZER.ALLEN DL: Formative Research on 
Diarrhoea, Malawi. Health Education Unit, Minis. 
try of Health, Malawl, 1987. 

This study relates the findings of research conducted in 
February 1987 in three districts of Malawi. Focus 
groups and a questionnaire survey showed that moth-
ers had a low opinion of SSS, believing it was just
water (madzi) as opposed to medicine (mankhwala).
Most mothers wanted treatment to stop the diarrhea 
and had little appreciation of the role of dehydration in 
the illness. Although many mothers reported having no 
sugar in their households for SSS, many had used 
sugar with phala on the morning of the interview. 
Mothers identified 12 "types" of diarrhea, and numer-
ous causes spanning the range from traditional beliefs 

to the conventional disease model. Knowledge and 
use of SSS were generally low. This study recom
mended the formulation of alternative health messages 
as well as measures to involve other family decision 
makers (grandmother, grandfather, neighbors). 

KALILANI, JA and HEYMANN D: Sodium Con
centratlon of SSS Mixed In Outpatient Facilities. 
Ministry of Health, Malawi: 1986. 

This study evaluated practices in a sample of 271 
women in outpatient facilities in three regions of 
Malawi. Women were asked to mix SSS while being
directly observed. Of the total, 51% claimed that they
had used SSS at home previously. Only 20% of solu
tions tested had an acceptable concentration of sodium 
(80 to 110 meq/L Na), whereas 50% of solutions had a 
concentration greater than 110 meq/L. 
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ASSESSMENT OF KNOWLEDGE, ATTITUDES AND PRACTICES
 
IN THE MANAGEMENT AND PREVENTION OF DIARRHOEA
 

IN ZIMBABWE (JULY 1984)
 

STUDY LOCATION: 

SHORT TITLE: 

PRINCIPAL INVESTIGATOR: 

CO-INVESTIGATORS: 

U STUDY DESIGN 

Multistage sampling was used to select eight 
clusters of 60 households each, one from each
province. Questionnaireswere administeredto 
mothers or the principalcare-giver of a target
childyounger than 5 years of age with a history 
of a diar heal episode during the preceding 6
months. Interviewers were trained university 
students, fluent in each local language. Ques-
tionnaires were pretested A similar question
naire was administered to provincial health 
workers including health assistants, medical 
assistants, comnmnity health sisters, and vil
lage health workers (VHWs). A concurrent ob-
servational survey of the household and 
environs was conducted by the ituerviewcrs ad-
ministering the questiornaire. 

* 	 RESULTS 

Household Survey 

A total of 808 households were visited. Some 480
mothers or care-givers were interviewed; 80% of re-
spondents were the natural mothers of the target child. 

The perceived cause of diarrhea was most com-
monly cited as poor diet (30%) or teething (25%).
Perceived consequences of diarrhea included de-
hydration (58%), infection (4%), and death 
(43%). 

ZIMBAMBWE 

KAP INDIARRHEA PREVENTION AND TREATMENT 

MTERO, Dr. Shungu S 
Health Research Officer 
National Health Research Services Ministry of Health, Box 
8105 
Harare, Zimbabwe 

Dube N,Gwebu ET, Ramji S 

* 	 Seventy-three percent of all respondents believed 
that diarrhea was not preventable, and 63% be
lieved it was not infectious. 

0 	 The most frequently cited action taken by moth
ers was to take the child to the health center 
(46%); only 11% used traditional medicines. 

9 	Only 5.8% of mothers said they contacted the 
VHW for an episode of diarrhea. 

* 	 Only 12% of mothers stopped breastfeeding be
cause of diarrhea. 

9 	 In all, 72% of mothers said they had been taught 
to prepare sugar and salt solution (SSS); how
ever, only 21% of these (15.2% of total respon
dents) could describe its preparation correctly. 

] 	 Only 25% of mothers knew that SSS would correct dehydration, while 37% believed that SSS 
would stop or care the diarrhea. One-quarter of 
respondents did not know the function of SSS. 

Necessary household items for making SSS were 
available in over 88% of homes. 

Health Worker Survey 
A total of 38 community sisters (senior health cadres),
78 	 medical and health assistants, and 138 village
health workers were interviewed. 
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" 	 The majority of VHWs (70%) believed that they
 
were the first ones contacted for a diarrheal epi
sode. This view was also held by 37% of commu- N STUDY CONCLUSIONS AND

nity sisters and 26% of M/H assistants. RECOMMENDATIONS
 

" 	 Over 94% of health workers would advise moth- 1. There was general awareness of the seriousness 
ers to continue breasffeeding. However, 37% of of diarrhea in the community.
MIH Assistants, and 18% of community sisters 
said they would postpone vaccination if a child 2. There was a lack of knowledge about the
had diarrhea. causes, infectiousness and prevention of diar

rhea, as well as about breast feeding and SSS.Over 94% of health workers said they recom
mended home-based SSS to mothers for diarrhea 3. Although 72% of mothers were taught abouttreatment. However, only 90% of community sis- SSS, a large proportion of them could not pre
ters, 69% of M/H Assistants, and 73% of VIlWs pare SSS correctly.
could state the correct formula. 

4. 	 ORS packets were not available in most health 
centers, consequently, their use was not pro
moted.

KNOWLEDGE OF SSS, HLTH WORKERS
ZIMBABWE 1984, n257 	 5. Ingredients for SSS were readily available. 

100% 9% 	 6. There was a positive attitude amongst health
940 workers regarding SSS, but many could not 

prepare it correctly. 
p 	 807 7. 	 Although VHWs believed they were commonly 

69consultedR 	 for diarrhea, mothers seldom sought
N 60% their help. 
T 

0 8. The study's recommendations included pro4 moting appropriate messages on the preventa40% bility of diarrhea, and on the continued 
M breastfeeding used together with SSS; and con-
L ,solidating health workers' messages to avoidE 20% 
 incorrect instructions. Emphasizing and pro

moting the role of VHWs were also recom
mended. Reaffirmation of the policy on 

0% vaccination was also stressed. 
COMM SR. MA/HA VHW 

RECOMMEND M KNOW FORMULA 

REF: MTERO of al 

"The majority of VHWs (70%) believed that they were thefirst 
ones contactedfor a diarrhealepisode. This view was also held 

by 37% of community sistersand26% of M/H assistants." 
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* STUDY LIMITATIONS 

Some of the questionnaire options were not mu-
tually exclusive, resulting in some confusing an-
swers - for example both "poor diet" and 
"malnutrition" were listed as possible causes of 
diarrhea, 

Questionnaire options were sometimes so limited 
as to be obviously "leading" to the respondents 
- thus the options for "consequences of diar
rhea" were limited to dehydration, infection, 
death, and other. 

U PROGRAM AND POLICY IMPACT 

This study's likely impact was in identifying priority 
areas for focusing diarrheal disease program efforts. 
The findings demonstrating underuse of VHiWs and
low levels of maternal knowledge with respect to ORS 
preparation were particularly important. 

U PUBLICATIONS 

None documented. 
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STUDIES ON THE ROLE OF WEANING FOODS AND DRINKING WATER
 
IN THE TRANSMISSION OF DIARRHOEA IN CHILDREN OF
 

FARM LABORERS IN A COMMERCIAL FARMING AREA
 

STUDY LOCATION: 


SHORT TITLE: 


PRINCIPAL INVESTIGATOR: 


CO-INVESTIGATORS: 


0 	STUDY DESIGN 

This was a case-control study. Cases corn-
prisedchildrenwho were seen at health centers 
with diarrhea(more than three stools within 24 
hours). An equal number of controls were se-
lected, matched for sex and age. Samples of 
weaning food and drinking water were col-
lected from households of all cases and con
trols. Samplesfrom the local water source were 
also collected. Stool samples were collected 
from all childrenwith diarrheaand were tra-s. 
ported in Cary-Blair transport medium for 
bacterialculture, or stored at -20deg Cfor ro
tavirus examination. Rotavirus detection was 
Larried out by enzyme-linked immunoasorbent 
assay.Stools were also screened by microscopy
for Gardia lamblia and Entamoeba his-
tolytica. Water samples were evaluatedfoi Fs-
cherichia coli andfecal streptococci (counts 
/100 ml), and otherpathogens. Questionnaires 
were administeredto all cases and controls to 
determine food and water storage practices.
Data were analyzed using simple univariate 
methods (Chi squareand 2x2 tables), 

ZIMBAMBWE 

WEANING FOODS AND DIARRHEA, ZIMBABWE 

SIMANGO, Clifford 
Blair Research Laboratory
Ministry of Health, Box 8105 
Causeway, Harare, Zimbabwe 

None documented. 

U RESULTS 

A total of 222 weaning food samples were collected 
from the homes of children with diarrhea and age
matched controls. Weaning foods included sadza (a 
thick porridge), mahewu (a fermented, non-alcoholic 
sour cereal gruel) and vegetables (e.g., cabbage and 
rape). 

* 	 Levels of contamination with E. coli for the most 
common foods were as follows: 

* 	"Green mealies" 

Milk 
* 	Pumpkins 

* Vegetables 
# Mahewu 

# 	Sadza 
* 	 SSS 

67% (2/3) 

57% (4/7) 
21% (3/14) 

21% (9/43) 
18% (7/38) 

14% (3/21) 
36% (5/14) 

Most foods were stored for periods of 13 to 24 
hours. Few were stored more than 24 hours. No 
relationship was found between storage time and 
E. coil contamin.tion. 

"Fewfoods were storedmore than 24 hours. No relationship
 
was found between storagetime andE.coli contamination."
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" 	There was no appreciable difference in E. coli 
contamination with different ,ypes of storage
container. E. coli was present in 17% of "left-
over" foods, and 15% of foods that were not left-
overs. 

" 	 Most porridge given to infants was stored for less 
than 12 hours. The cooking pot was the most
commonly used storage utensil. There was a 
greater tendency to store vegetables for longer
than 12 hours (24/43 samples), and this roughly 
corresponded to greater contamination levels 
(33% in vegetables stored more than 12 hours 
compared with 5%in vegetables stored less than12 hours (p value not given). 

" 	Overall. 3%of food samples (7/222) had bacte-
rial contamination with enteric pathogens - En-
teropathogenic E. coli was the most common 
pathogen isolated. 

* 	 STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. Although some contamination of weaning
foods was noted, the study did not document aclear relationship between storage time and 
contamination, 

2. Foods most likely to be contaminated were 
green mealies and milk. 

U 	STUDY LIMITATIONS 

None cited. Detailed evaluation of study limitations or 
operational difficulties that may have affected results 
was not possible from the limited documentation avail
able. 

U 	PROGRAM AND POLICY IMPACT 

None documented. 

* 	 PUBLICATIONS 
SIMANGO C: Fecal contamination of weaning foods 
in Zimbabwe. In: ALNWICK D, Improving young
child feeding in eastern and southern Africa, 1987. 
IDRC-265e, pp 240 -44. 

"Mostporridgegiven
to infants was stored 

for less than 12 

hours. The cooking
pot was the most 

commonly used 
storage utensil." 
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KNOWLEDGE, ATTITUDE AND PRACTICE STUDY
 
FOR ORT I ROMOTION IN BENDEL STATE, NIGERIA
 

STUDY LOCATION: 	 NIGERIA 

SHORT TITLE: KAP STUDY FOR ORT PROMOTION, BENDEL STATE 

INVESTIGATOR: OGBEIDE, Dr. (Mrs) Osafu 
Department of Community Health, University of Benin 
Benin City, Bendel State, Nigeria 

CO-INVESTIGATORS: Ijebor FB, Igbeyi B,Adewale K, Urnah F, Okogbe JE, Omijie 
REU, Osata DE 

E STUDY DESIGN 

This study employed a survey in nine rural 
communities within three local government ar-
eas (LGAs) in Bendel Stre,usingfocus groups 
and small-scale survey methods during the pe
riod of October to December 1989. Focus 
groups were selected to include mothers, fa
thers, elderly females, community leaders and 
health workers. A total of400 mothers were in
terviewedfor the small-scalesurvey. 

E 	RESULTS 

" 	The prevalence of diarrhea averaged 61% (range
54% to 68%). The most commonly reported signs 
of diarrhea were general weakness, sunken eyes,
and weight loss. Watery stool was recognized as 
the most common sign of diarrhea by 56% of 
mothers. 

* 	Of all respondents, 42% continued regular feed-
ing of children with diarrhea. 

* 	 Of all mothers interviewed, 391/o knew about 
sugar and salt solution (SSS) or oral rehydration 
therapy (ORT). Of this number, 40% could pre
pare and administer it properly (16% of the total). 

" The most common source of information on ORT 
was the health service. Neighbors and traditional 
leaders were the most common sources for gen
eral information. 
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Only 7%of respondents cited radio or television 
as an information source. However, 57% of al 
respondents stated a preference for news or 
broadcasts in a local language. 

U 	STUDY CONCLUSIONS AND 

RECOMMENDATIONS 

1. Diarrhea was recognized as a significant health 
problem in the area surveyed. 

2. 	 Knowledge of SSS and ORT was very limited 
in this population. Those who did know about 
ORT generally received such information from 
health workers, not from mass media sources. 

3. Media programs addressing this population
should use local language broadcasts. 

4. 	 Traditional rulers should be used to help dis
seminate knowledge on ORT. 

[ 	 STUDY LIMITATIONS 

The "prevalence" of diarrhea cited in this study is 
ambiguously defined and did not seem to refer torecall over any specified period (e.g., 2 weeks) it 
is therefore difficult to evaluate its significance. 
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" 	Other qualifying adjectives used in survey ques-
tions appear to be similarly ambiguous (e.g., "had 
diarrhea recently" and "had diarrhea not too 
long"). 

" 	 A clear advantage of the chosen methodology 
(focus groups) was not demonstrated by the find-
ings of this study. A traditional questionnaire sur-
vey would seem to be more suited to the 
information sought by this study, 

" 	The report notes that the area surveyed includes 
at least 12 distinct linguisticlethnic groups. The 
implications of this in relation to a media cam-
paign or program are not really addressed (with
the exception of noting the preference for "boad-
casts in local language"). 

U PROGRAM AND POUCY IMPACT 

Tibs study provides some baseline loformation on me-
dia preferences in this population and provides evi-
dence supporting the need for more widespread
promotion of ORT. This study was one of several 
studies developed with HEALTHCOM's (the Commu-
nication for Child Survival Project's) assistance and 
supported by the Nigeria CCCD Project through the 
Operational Research Review Committee mechanism 
(see studies, below). 

* 	 PUBLICATIONS 
None documented. 

* 	RELATED STUDIES 

AKINFELEYE RA, MOSANYA IDE, OSUNK. 
OYA TI et al.: Community knowledge, attitude 
and practices (KAP) study on ORT/SSS and media 
habits and practices In Lagos State. Final report,
December 1989. Unpublished. 

Focus group discussions and a small-scale survey were 
used in four randomly selected local government area 
of Lagos State. Of the total of 1,000 respondents, 83% 

knew some signs of diarrhea and 92% knew the danger
of diarrhea. However, 50% of respondents beLicved 
diarrhea was caused by teething problems in children. 
The proportion of respondents who knew of SSS or 
ORT was 88%; of these, 89% had heard about SSS or 
ORT from the hospital, whereas only 3%heard of it by 
means of radio. Of all respondents, 88% had "ever 
used" SSS, but only 35% of these (or 31% of the total)
could prepare it properly. Of 835 respondents whose 
children had "ever had" diarrhea, only 20% had used 
SSS to treat that episode; 60% took the child to the 
hospital and 9% used traditional medicine. Of the re
spondents who had used SSS, 52% said they used it to 
stop diarrhea,; 46% said they used it to prevent dehy
dration. Radio was accessible to 50% of respondents 
and television was accessible to 46%; printed materials 
were available to only a small proportion (less than 
2%) of respondents. 

JINADU MK, OJOFEITIMI EO, ABAYOMI 1O et 
al.: Evalution of home capacity to make salt and sugar solutio;i in a rural area of Nigeria. Final Re
port, 1990. Unpublished. 

Mothers of children seen at a health center for diarrhea 
were interviewed and taught how to prepare SSS. A to
tal of 224 mothers were seen and followed up at home 
the next day, when a sample of SSS was taken for 
analysis. Virtually all respondents (98%) knew of 
SSS, and 95% cited primary health care workers as 
their source of knowledge. Of the total, 66% said they 
had been taught how to prepare SSS previously. Of 
these, only 45% (or 30% overall) could describe its in
gredients correctly; 30% said they used medicinal 
drugs to treat a child with diarrhea. About 44% of 
mothers had stopped using SSS by the time they were 
followed up at home, just one day after being seen at 
the health center. The main reasons given were "tack 
of time to prepare it" and "the child refused to drink 
iL"Of 109 solutions sampled, 44% had a sodium con
centration between 30 and 80 nunol/L; 50% had a con
centration of 81 to 120 mmol/L; and 6% had a 
concentration higher than 120 mmol/L. A variety of 
teaspoons of various capacity were noted in homes,
and sugar cubes were move commonly found than 
granulated sugar. Attempts by the investigators to Io
cate and purchase a 3-nd capacity spoon in the local 
markets were unsuccessful. 
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IMPACT DE L'EDUCATION POUR LA SANTE SUR LES CONNAISSANCES
 
ET PRATIQUES DES MERES DANS LA REHYDRATION PAR VOlE
 

ORALE A DOMICILE DANS LE MOYEN MONO (TOGO)
 

STUDY LOCATION: 	 TOGO 

SHORT TITLE: 	 IMPACT OF HEALTH EDUCATION ON ORT USE, TOGO 

PRINICPAL INVESTIGATOR: 	 AKOGO, M. Koffi
 
Assistant Mbdicai
 
Division de la Santb Familiale 
Responsable du Programme de Lutte 
Contre les Maladies Diarrh~iques, Togo 

CO-INVESTIGATORS: 	 Aplogan A, Wilkins K,Karsa T 

M STUDY DESIGN The treatment most often used by mothers for the 
treatment of diarrhea were medicinal drugsMulti-stage sxmpling was used to select 	1599 (36%); SSS (31%); or 	 traditional home fluidsmothers from two groups of villages in Moyen- (21%). Most mothers reported being taught to useMono Prefecture, Togo, apilot areafor ahealth either SSS (47%) or traditional home fluidseducation intervention - "Programme d'Educa- (27%); only 6% reported being taught 	 to usetion Pour la Sante" (EPS), introduced in the area packaged ORS for diarrhea treatment. Of those,

since 1989. Group A consisted of 54 villages in 60% were instructed by a nurse, 21% by a cornwhich the intervention was more than 75% imple- munity health worker or agent de santd commu
mented Group B consisted of 26 villages where nautaire. 
the intervention was lesv than 25% implemented
A total of 15 villages ingroup A and 25 villages Only 29% of mothers reported using SSS/ORS atin group B were included in the sampling frame. least once. Of those who had not used it, 80%The number of mothers interviewed in each vil- said it was because their child had not had diar
lage was selected proportionate to population rhea. 
size (pps sample). Univariate methods were used 
to compare EPS villages with nonintervention vii- * Of the total sample, 29% of mothers could prelages. pare SSS, 24% traditional home fluids, and 5%

ORS. 

N 	RESULTS * 	 When the group of mothers exposed to health 
education (group A) was compared with mothersA total of 1,599 mothers of children younger than 5 from non-EPS villages (group B), a greater proyears of age were interviewed (799 from group A, 800 portion of mothers in group A believed that oralfrom group B). rehydration therapy stops diarrhea (60% in group 
A compared with 33% in group B). Mothers inOf the total, 67% of mothers knew that children group A were also more likely to use SSS (61%with diarrhea should be treated with fluids; how- in group A compared with 33% in group B, p = ever, 46% of mothers believed that sugar and salt 0.0001), or ORS (8%in group A compared with

solution (SSS) or oral rehydration solution (ORS) A%ingroup B,p = 0.01).

would stop diarrhea.
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e Mothers in group A were more likely to use SSS 
Steps taken by mothers 	 or ORS for every diarrheal episode. They were 

in preparing SSS, Moyen-Mono 	 also less likely to use traditional home fluids or 
medications. However, in the preparation of SSS, 
the proportion of mothers who added salt to SSS, 
stirred the solution, and tasted the solution was 

Wash hands higher in villages without health education 
(group B) than in EPS villages.Wash contains, 

Pour water In the preparation of ORS, mothers exposed to 
health education (group A) performed better in all 

Add st five steps - washing hands, washing the con
tainer, pouring water, adding ORS, and tasting 

Stir solution 	 the solution. 

Taste solution 

Asg 	 STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

Add lime juice 
I I 

0 20 40 60 80 100 1. Although two-thirds of mothers knew that chil
% of Respondents 	 dren with diarrhea should receive oral rehydra

don, only 6% knew the reason for 
Witho EP Without EPG 	 administering oral rehydration therapy (ORS or(Group A) (Group B) 

With EPS In . 271) SSS). 
Without EPO In * 2001) 

2. 	 Traditional home fluids and SSS/ORS were the 
liquids most often used for the treatment of di
arrhea.
 

Steps taken by mothers 3. Appmximalely 36% of mothers used medicinal 
in preparing ORS, Moyen-Mono drugs forthe treatment of diarrheainchidmn. 

4. Overall, health education was found to have a 
positive effect on the knowledge and practices 

Wash hands of mothers. However, some mothers apparently 
learned erroneous information from health edu-

Wash container cators (e.g., that ORS stops diarrhea). 

5. 	 The authors recommended that methods should 
be explored to implement more extensive 

Pour water health education strategies in additional areas. 

6. 	 The authors also recommended that health edu-
Add ORS 	 cation should stress the reasons for ORS treat

mert, washing of hands before preparation of 
SSS/ORS, and recognition of the signs of dehy-

Stir solution dration. Such education should also emphasize 
the dangers of using antibiotics and anidiar

o 20 4C 00 so 100 heaLb in diarrhea tn:atment. 
% of Respondents 

With EPS M Without EPS 7. The study also rmcommended retraining of 
(Group A) (Group 8) agents de sand6. 

With EP8 in - 46)
Without EPS In * 2a) 
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* STUDY UMITATIONS 

The use of univariate methods for multiple corn-
parisons, as done in this study may not be suffi-
ciently discriminating to exclude the occurrence 
of differences between the two groups that occur 
by 'chance.Moreover, the results that compare the 
performance of the groups in the preparation of 
SSS do not actually show a consistent advantage 
of health education. Of the eight measures, the 
group withow health education actually per
formed better in five. For ORS preparation the 
findings were more consistent, with the group ex
posed to health education (group A) performing 
better than group B in all five measures. 

Because the magnitude of the differences was not 
great (even where group A mothers outperformed 
group B mothers), a recommendation to endorse 
the health education intervention should probably 
include an assessment of the cost of such an in
tervention relative to the gains achieved. 

M PROGRAM AND POLICY IMPACT 

This study was one of several undertaken with CCCD 
support under the research review committee mecha
nism. The impact of these studies was compromised 
by the occurrence of political instability and unrest in 
Togo in 1992. Plans for a national research meeting to 
disseminate the results of these studies were curtailed 
by events, and normal functioning of the health serv
ices was also precluded. 

None documented. 
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THE EFFECTIVE CASE MANAGEMENT OF CHILDHOOD DIARRHOEA
 
WITH ORAL REHYDRATION THERAPY INTHE KINGDOM OF LESOTHO
 

STUDY LOCATION: 

SHORT TITLE: 


PRINCIPAL INVESTIGATOR: 


CO-INVESTIGATORS: 

U 	STUDY DESIGN 

This study examined the impact of the opening 
of an oral rehydration therapy unit (ORTU) at 
Queen Elizabeth i Hospital,Lesotho, in Feb. 
ruary 1986. Various measures were used for 
evalk ,ion - the proportionand absolutenum-
ber of diarrhea-relatedadmissions, case-fatal
ity ratios,andin- hospitalmortality.(A study of 
the economic impact is reported separately 
see MCFARLAND et al. in the section on 
Health Services Research). A case-control 
study of children younger then 5 years of age 
was used to evaluate risk factors associated 
with.faiing ORTU treatment (i.e., children re
quiring hospital admission). Information was 
abstracted from standardized medical forms 
used in the ORTU and from medical recordson 
the pediatric ward. This study was carriedout 
retrospectivelyin September 1987. 

* RESULTS 

* 	 The absolute number of pediatric admissicns for 
diarrheal disease decreased from 388 in 1985 (the 
year prior to the ORTU opening) to 230 in 1986. 

Of the 322 children admitted after the opening of 
the ORTU, only 24% were admitted from the 
ORTU; the others were admitted from the outpa-
tient casualty department during the times that the 
ORTU was closed. 

LESOTHO 

IMPACT OF QEII ORT UNIT ON DIARRHEAL DISEASE 

HATCH, Dr. Douglas L. 
TSD-IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

Vreuls RC, Toole MJ, Moteetee MM, Monoang I, 
Ngatane CM, Gittelman DM, Waldman RJ 

a 	More than 97% of children treated in the ORTU 

were successfully treated and sent home. 

* 	 The case-fatality ratio of children treated in the 
ORTU declined from 1.4% (7/490) in the first 
quarter of 1986 to 0% (0/554) in the second and 
third quarters of 1987. 

Diarrhea-Related Admissions 
and Hospital Deaths, QE 11Hospital 

as eru, Leotho 
Maseru, Lesotho 

400Hospltltzatln 

300 

200 

coo 

'1984 1985 1988 1987 

- Hospltlllons M Osaths 

NOTE: 198 Ws are for the first 
80months only - ARescl) DJsen 
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By univariate analysis, factors significantly asso-
ciated with failed ORTU treatment included male 
gender, a history of 6 or more days of diarrhea, 
fever, undemutrition and moderate or severe de-
hydration. The only protective factor (i.e., associ-
ated with a decreased risk of hospitalization) was 
breastfeeding in children younger than 2 years of 
age. 

By multivariate analysis, the following remained 
significantly associated with increased risk of ad 
mission: 

odds ratio 
male gender 	 4.9 


fever 2.0 
undemutrition 3.2 
moderate dehydration 2.3 
severe dehydration 12.1 

E 	STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


1. Effective case managemen of diarhea in the 
ORTU resulted in fewer hospitalizations and 
deaths in children. 

2. 	 Children treated in the outpatient casualty unit 
(who did not have access to ORT) accounted 
for 76% of hospital admissions. Data were not 
available on the total number of children treated 
in the casualty unit. 

3. 	The efficiency of the ORTU,as measured by 
the ORTU case- fatality ratio, improved mark
edly over time. 

4. 	 Children who are brought late to the ORTU 
were at increased risk for hospitalization. Thus, 
these investigators recommended that parents 
be encouraged to seek treatment early for chil-
dren with diarrhea 

U 	STUCY LII ITATIONS 

The authors noted that factors other than effective 
ORTU mmagement might have been responsible 
for the decline in case-fatality ratio over time. 
This possibility could not be excluded by this 
study. 
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The authors also observed that the study did not 
evaluate out-of-hospital mortality or morbidity for 
patients discharged from the ORTU. It is possible, 
they note, that some children may have been dis
charged prematurely and suffered adverse conse
quences. Follow-up studies of discharged patients 
could be used to exclude this possibility. 

U 	 PROGRAM AND POLICY IMPACT 

This was one of several studies assessing the effective
ness of ORT units that were established with CCCD 
support. The rationale for these studies was mainly to 
provide concrete evidence that these facilities wereuseful in reducing hospital admissions and improving 
patient outcome. During this period, many countries 
were not entirely convinced of the effectiveness of 
ORT or ORT units as feasible strategies (as can be 
seen from the fact that ORT was not being used by the 
outpatient casualty department at this time). The suc
cess of these studies contributed appreciably to the ac
ceptance of ORT units as a useful (and cost-effertive) 
adjunct to oher hospital services. In the case of the QE 
I1ORTU, the assessment also included an analysis of 
the cost- effectiveness of the intervention (see section 
on Health Care Fiancing) 

IS 	PUBLICATIONS 

HATCH DL, VREULS RC, TOOLE MJ et al.: The ef
fective case management of childhood diarrhoea with 
oral rehydration therapy in the Kingdom of Lesotho. 
Intl J Epidemiol 19:1066- 71 (1990). 

U 	RELATED STUDIES 

ROISIN AJ: Rapport sur les activites menees au 
Centre de Rehydration de I'Hopital de Donka, Sep
tembre 1986 - Juillet 1987, Conakry, Gulnee. 

Between September 1986 and July 1987, a total of 
8,051 children were seen at the ORT pavilion at the 
Donka hospital. Only 1.5% were Plan C (severe dehy
dration). The total case- fatality ratio was 0.5%. Of 
218 cases selected from children visiting the center, 
48% occurred in children younger than 1 year of age. 
The median time period before treatment at the center 
was 3days; 71% of mothers waited 3days or more be
fore seeking treatmenL Vomiting was present in 71% 
of cases and 55% of children had a least 5 stools per 
day. Intiavenous infusions were used for rehydration 
in 19% 61' cases; 18% of children without other coin
plications received antibiotics; 17% of children re
ceived antidiarrheal agents. 
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A POPULATION-BASED SURVEY OF DYSENTERY IN 
KIBUYE HEALTH SECTOR, BURUNDI, FEBRUARY 1992 

STUDY LOCATION: 	 BURUNDI 

SHORT TITLE: 	 RISK FACTOR STUDY OF DYSENTERY IN BURUNDI 

PRINCIPAL INVESTIGATOR: 	 BIRMINGHAM, Dr. Maureen 
TSD-IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

CO-INVESTIGATORS: 	 Lee L, Deming M, Ntakibirora M,Bizimana F 

N STUDY DESIGN 

This study consisted ofa population-basedtwo-
staged cluster survey conducted in February 
1992 in Kibuye Health Sector, an area with a 
high reported incidence of dysentery. The field 
work was scheduled tofollow the seasonal peak 
of an annualoutbreak ofdysentery occurring in 
Burundi since the 1980s. Three case-control 
studies were carried out, comparing risk fac-
tors at three levels of analysis: (1) individuals 
with and without dysentery living within the 
same household, (2)households with and with-
out dysentery within the same rugo (circular 
enclosure) and (3)households with and without 
dysentery, situated in adjacent rugos. (Note: 
Rugos generally contain one to three house
holds and may be enclosed by a circular fence). 
Case definition was by self-report ofbloody di-
arrhea occurring during the epidemic period,
Univariate methods for cluster survey analysis
and stepwise conditioral logistic regression 
were used for analysis of results. Annualized 
rates were calculated from the 7-month recall 
pericd based on the relative proportion of 
cases seen at heath centers during the recall 
period of the study. 

[ RESULTS 

Information was collected on 2,054 households and 
9319 persons. There were 127 cases and 4 deaths over 
the 7-month recall period. 

The incidence rate of dysentery in the area sur
veyed was 13.6 cases per 1,000 population. The 
annualized incidence rate was 20.9/1000; the case 
fatality-ratio was 3.2%. 

The mortality rate attributable to dysentery was 
estimated at 0.4 per 1000 (0.7/1000 annualized) 
and the crude mortality rate was 4.7/1000 
(7.2/1000 annualized). The proportional mortality
(the proportion of all deaths that were due to dys
entery) was 9.1%. 

Age-specific incidence rates showed an increas
ing risk of dysentery with age; the incidence rate 
in females (16/1000) was signifi-antly greater 
than the rate inmales (I1I/1000, p= 0.03). 

Among 339 household contacts of persons with 
dys'mtery, there were 14 cases of dysentery. When 
compared to an expected 5 cases in the absence of 
secondary transmission, this yielded an estimated 
maximum of 9cases attributable to possible secon
dary transmission (7%of all cases). 

Of the 127 persons with dysentery, 76% sought 
health care, and 65% of these made more than one 
visit to the health center. There was no difference 
between those who did and did not seek health 
care in terms of age, sex, occupation, level of edu
cation or reported severity of clinical signs. 

Comparison of households within the same rugo
showed that residents of households with dysen
ery were more likely than other households to 
transport water in a bucket than in other contain
ers. No other difference., were significU"L 
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" 	 Comparison of households in adjacent rugos sug
gested that households with dysentery were more 
likely not to have soap in the house (odds ratio 
[OR] = 1.8, p = 0.07), and not to wash hands be
fore preparing food (OR = 1.8, p = 0.09). These 
associations approached statistical significance, 
and the variable "did not wash hands before pre-
paring food" was significant in the multiple re
gression model. 

" 	 At the individual level, factors that were signifi
cant in univariate and multivariate models were 
weight loss ',.-.ng the 3 months before dysentery 
was acquired (OR = 1.8, p = 0.02), and use of a 
rag for anal cleansing after defecation (OR = 
12.3,p= 0.003). 

Median household water use (amount transported 
daily) was only 5 liters per person; 89% of house- 
holds reported using a capped water source for 
drinking water; 77% had soap in the household, 
and 85% had a latrine. 

a
Only 16-18% of households reported owning 

functioning radio. 

"Possiblerisk 
behaviors 
associatedwith 
dysentery include 

transporting 
water in an 
open-mouthed 
bucket, not 
washing 
hands. . . not
havingsoap 

available,and 

analcleansing." 

N 	 STUDY CONCLUSIONS AND
 
RECOMMENDATIONS
 

1. 	Dysentery is a disease of high morbidity in Bu
nuxi - severe enough to cause most people to 
seek health care. 

2. 	 Women and older people are at higher risk, al
though the reasons for this are unclear. 

3. 	Dysentery accounts for a large proportion (90/0) 
of all mortality. 

4. 	 Household trausmission accounts for only a 
small proportion of dysentery cases in this 

study. 

5. The health facility use rates derived from this 
study can be used to transform facility-based 
surveillance data into population rates, assum
ing that facility use rates are similar throughout 
the country. 

6. 	The annual crude mortality rate and dysentery 

mortality rates derived from this study were 
lower than expected. 

7. 	 Possible risk behaiors associated with dysen

tery include transporting water in an open
mouthed bucket, not washing hands before 
preparing foods, not washing hands before eat
ing, not having soap available in the house, and 
using a rag for anal cleansing. 

U 	STUDY LIMITATIONS 
e The most important limitation of this study iden

tified by the authors was the uncharacteristically 
low rate obtained for crude mortality and dysen
tery-related mortality, and for tie case-fatality ra
tio for dysentery. These were all attributed to a 
single probable cause - a strong cultural reluc

tance to acknowledge deaths in Burundi. The an
nualized crude mortality rate of 7/1000 obtained 
by this study was only one third the rate obtained 
by the 1987 Demographic and Health Survey, 
and that survey result was considered to be an un
derestimate. 
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* PROGRAM AND POUCY IMPACT 

iis study forms part of acontinuing effort of the diar-
rheal disease program to deal with the problem of epi-
demic dysentery in Burundi. Prior investigations 
initiated by the CCCD Project in 1990 helped identify 
and characterize the epidemic from a facility-based 
perspective. That 1990 investigation helped identify 
Shigella (rather than Entanweba histolyuica) as the 
causative agent of the overwhelming majority of cases 
of bloody diarrhea and identified drug resistance pat-
terns of the organism. The 1992 study extended the fo-
cus of that investigation by revealing the community
epidemiology of the disease. The intent of this exercise 
was twofold - to estimate the population-based inci-
dence and mortality burden, and to identify possible 
risk factors. 

In meeting these two objectives, the study was partly
successful. It was able to identify several risk factors, 
some of which are potentially amenable to behavioral 
intorvention. On the other hand. although the incidence 
rates derived from this study were tremendously useful 
La determnining the importance of dysentery as apublic
health problem, the mortality flidings were considered 
to be very questionable. Tho,,e doubts caused the Bu-
rundi diarrheal disease cont-ol program and the CCCD 
Project to initiate a subsequent community study in 
1993 that was specifically focused on mortality (see 
following study by MURRAY et al.). The findings of 
this study thus formed part of a concerted effort to de
fine the problcm of dysentery in Bunindi, with the ase 
of multiple methods. 

In terms of concrete recommendations, [he impact of 
this study has been mixed. There has not yet been a 
concerted attempt to influence dysentery incidence 
through behavioral intervention. This has been attrib
uted to several reasons. The main one cited is a prob
able lack of confidence in the effectiveness of 
preventive measures (i.e., some decision makers re
main unconvinced that behavioral interventions are ef
fective or that epidemic dysentery in this setting is 
preventable). On the other hand, this study and the 
subsequent 1993 study have helped highlight the prob
lem of dysentery and focus more attention and re
sources on the pInblem. Moreover, the marked 
increase in cases that has occurred since 1993 may 
cause the Burundi diarrheal disease program to take re
newed interest in behavioral interventions. Should this 
occur, the findings of this study will be increasingly 
important. 

The authors recommended that additional research (in
cluding formative and behavioral research) be under
taken to further characterize the risk behaviors 
identified by this study. This would include investigat
ing economic, logistical, or cultural barriers to the use 
of soap in handwashing, factors affecting water use, 
and other similar factors. 

I PUBLICATIONS 
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DYSENTERY MORTALITY IN AFRICA;
 
A FOLLOW-UP STUDY IN BURUNDI
 

STUDY LOCATION: BURUNDI 

SHORT TITLE: MORTALITY FROM DYSENTERY IN BURUNDI 

PRINCIPAL INVESTIGATOR: MURRAY, Dr. John 
EIS Officer 
IHPO-TSD, Mallstop F-03 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

CO-INVESTIGATORS: Manirankunda L, Ntakibirora M, Lee L, Deming M 

U STUDY DESIGN over 4 years ofage to generate afinal sample 
size of 865 persons. 

This study had three objectives: (1)to estimate 
the-casefatality ratio among patients with dys- Follow-up of registered patients occurred in 
entery in Burundi; (2) to identify risk-factors the period March 4 - April 10, 1993. A ques
for death from dysentery; and (3)to determine tionnaire was designed to determine whether 
the antibiotic resistance pattern of Shigella the case-patient was alive or dead, what the 
dysenteriae type 1 isolates in Burundi during riskfactors for death were, and what treatment 
the 1993 epidemic. was taken. The case-patients themselves were 

questioned if they were alive and capable ofan-
In October, 1992, at the beginning of the dysen- swering questions. When the case-patient had 
tery season in Burundi, dysentery registers died, or if the case-patient was an infant or 
were placed in nine government health centers very small child, the next-nearest relative was 
in the province of Muramvya. All individuolls questioned 
coming to the health centers with dysentery 
were entered into the registers. For the pur- From March 4 through April 10, 1993, stool 
poses of this study, dysentery was defined as specimens were obtainedfrom all new cases of 
"bloody diarrhea," which is described by the dysentery at health centers in the study prov
local word, amacinya. For each person, infor- ince. Specimens were placed in Carey-Blair 
mation on the place of residence was recorded transport medium, refrigerated and then trans
in a way that would permnit location of the indi- ported daily to the national laboratory in Bu
vidual in the community at the time offollow. jumbura, where culture and antibiotic 
up. In addition, information was recorded on sensitivity testing were performed. A sample of 
the date of onset ofdysentery and the medica- isolates were frozen and returned to the Cen
tion that the individual had been given at the ters for Disease Control for confirmatory cul
time ofthis visit, tureand sensitivity testing. 

In February 1993, the registers were collected Overall frequency distributions were weighted 
from the health centers. All children younger for age. Kaplan-Meier survival analysis was 
than 5 years ofage (N = 425) were selected.An performedfor each age stratum to estimate sur
equal probability sample of all individuals 5 vival after the onset of dysentery. Univariate 
years ofage or older (N = 440) was selected by analysis of the survival curves was performed 
systematically sampling every fourth person using the log rank test. 
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N RESULTS 

Of the 865 registered case-patients included in the 
study, 74 individuals (8.6%) were lost to follow-up. Of 
791 case- paiients for whom the vital status was deter
mined, 734 (92.8%) were alive at the time of follow-up 
and 57 (7.2%) were dead. 

Sixty-one percent of all deaths occurred at home; 
83% of all persons who died were de3cribed as 
having dysentery at the time of death. These pro-
portions did not differ by age. 

Treatment 
All persons with dysentery received medication. 
Eighty three percent of persons with dysentery re-
ceived trimethoprim- sulfamethoxazole, the antibiotic 
recommended as the first- line treatment for dysentery 
in Burundi. 

Comple treatment was defned as taking 4 capsules daily 
for a total of 5 days. Persons younger iiian 5 years of age 
were less likely to take a complete treatment course than 
peson older than 5 years. Seventy-seven percent of per- 
sons less than 5 years of age took an incomplete course 
compared with 30%inthe oldest age-group. 

Taking a complete course of therapy was associated in 
univariate analysis with being given a full course of 
treatment at the time of the first clinic visit (odds ratio 
[OR] = 3.04, p 0.001), with being female (OR = 1.47, 
p<0.01) and with being hospitalized (OR = 2.71, 
p<0.00 1). 

Case-fatality 

The overall case-fatality ratio (CFR) was 7.2%. Case-fa-
tality ratios were calculated separately for three age-

(0-4, 549,youngest age-group was The7.3%. CFR for person 
aged549 years was 5.8%. The CFR forpersons 50 years 

and older was 18.5%. The dysentery incidenm rate was 
estimated to be 20.9/1000 per year in 1991, based on the 
previous community study. Using this rate, the estimated 
dysente y mortality rate in Bunmdi was 1.53/1000>r in 
1991. If the crude mortality rate were assumed to be 
17/1000/yr (based on 1988 cesus data), the proportional
mortality caused by dysentery is 9.0%.i ccompared 
Survival analysis 

Survival after the onset of dysentery differed signifi-
cantly by age. Persons aged 50 years or older were less 
likely to survive than persons in the younger age-
groups. The majority of deaths occurred in the first 10 
days after the onset o f dysentery for all ages. 

Kaplan -Meier Estimate of Survival 

Following Dysentery
 
Dysentery Study, Burundi, 1993
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The completeness of antibiotic treatment and survival 
following the onset of dysentery were not associated. 
Reduced survival following the onset of dysentery was 
associated with waiting longer than I day before going 
to a health center and with being hospitalized for at 
least one night. 

Laboratory Study 

Stool specimens were taken from a total of 133 indi
viduals presenting to health centers with dysentery; 60 
of these specimens were positive for Shigella spp. Ofthe total positive specimens, 46 (76.7%) were S.dysen
eriae type I and 14 (23. 3%) were S. flexneri. Of the 

S.dsenlerwe type I isolates, 43(93.5%) were resis
tant to both trimethoprim- sulfamethoxazole and am
picillin. All S. dysenteriae type I isolates were 
sensitive to nalidixic acid, ceftriaxone, amdinocillin, 
and ciprofloxacin. Of S. flexneri isolates, 12 (83.7%) 
were resistant to trimethoprim-sulfarnethoxazole and 
ampicillin and sensitive to all other antibiotics. Whenwith the results of the previous (1990) labo
ratory study, the sensitivity pattern of S. dysenteriae 
type I was changed, becoming sensitive to nalidixic 
acid. In addition, a considerably higher proportion of 
S. flexneri isolates were resistant to trimethoprim-sul
famethoxazole and ampicillin. 
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STUDY CONCLUSIONS AND 

RECOMMENDATIONS .tation. 


1. 	Dysentery is a major case of mortality in Bu-
rundi. 

2. Persons 50 yeas ofage and older are at highest 
risk of dying. Mortality was also associated 
with delaying going to a health center oe
than one day, and with spending at least one 
night in hospital. Most deaths occurred within 
10 days after the onset of dysenter . 

3. Incomplete treatment is associated with the pre-
scribing practices of health workers. 

4. 	 Persons who were given less than a full treat-
merit course of antibiotics at the time of the 
first clinic visit were less likely to take a full 
treatment course. Completeness cf treatment 
was also associated with being hospitalized, 
with being female and with age (older persons 
were more likely to take a full treatment course 
of antibiotics). There was no difference in the 
survival of persons who took a complete murse 
of treatment and persons who took an incom-
plete course of treaent. 

5. 	S. dysenteriae type 1 remains resistant to 
trimethoprim- sulfamethoxazole, the first-line 
therapy for dysentery in Bunindi. The organism 
is however sensitive to nalidixic acid. 

6. 	 The resistance patterns of S. dyseneriaetype I 
and S.flwzeri were the same. 

7. 	 The study recommended that antibiotic resis-
tance be monitored with a network of sentinel 
laboratories. It also adviseo changing the na-
tional treatment policy to nalidixic acid for all 
cases of dysentery, and dispensing a full course 
of antibiotics at the initial visit to increase the 
likelihood of taking a complete course. 

8. 	The authors also recommended conducting a 
preveiition trial targeting behavioral risk-factors 
for the acquisition ofdysentery. 

DiarrhealDiseaseResearch 

" 	STUDY LIMITATIONS 
The representativeness of this study was its major limi-

The authors assumed that persons coming to 
health centers are representative of all persons with
dysentery and also assumed that the mortality experi
ence of persons lost to follow-up did rot differ from 
persons who were not lost to follow-up. When calcu
lating national mortality estimates, it was assumed that 
persons in the study province were representative of 
persons with dysentery in the country. 

U 	PROGRAM AND POLICY IMPACT 

This study documented for the first time that dysentery is 
a significant cause of mortality in Bunmdi. Inaddition, it 
demonstrated that the first-line antibiotic therapy 
(trimethoprim-s-alfamethoxazole) was ineffective in pre
venting death from dysentery. It demonstrated that man) 
people receiving antibiotics for dysentery do not take a 
complete course, which may coraribute to the develop
ment of antibiotic resistance. In addition, itdemonstrated 
that the resistance pattern of S. dysenteriae type I can 
change dramatically with tie, and emphasized the need 
to monitor resistance patterns in epidemic are as. 

This information prompted the Ministry of Health inBu
rundi to change the first-line drug for dysentery in Bu
rundi to nalidixic acid at the end of 1993. The 
approximate cost of a full treatment course of trimetho
prim-sulfamethoxazole in 1993 was eighteen cents for a 
pediatric course and fifty-six cents for an adult course. 
The estimated cost of a full treatment course of nalidixic 
acid is estimated to be sixty cents for a pediatric ceurse 
and $1.20 for an adult course. Clearly, nalidixic acid is 
tv o to three times more expensive. Nalidixic acid must 
also be imported, whereas ampicillin isproduced locally. 
Although a formal cost-effectiveness analysis has not yet 
been performed, outside funding will be required in the 
short term to allow the counny to purclase stocks of 
nalidixic acid for the current season. The Ministry of 
Health is also considering a sentinel system for monitor
ing resistance patterns in areas with epidemic dysentery. 

It is hoped that these data also will encourage the Min
istry of Health to conduct a health intervention trial de
signed to modify behavioral risk factors for the 
acquisition of dysentery, and to consider re-educating 
health care workers to improve their antibiotic pre
scribing practices. 

U 	PUBLICATIONS 

None citied. Manuscript in preparatior.. 
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NEW PARAMETERS FOR EVALUATING ORAL REHYDRATION THERAPY:
 
ONE YEAR'S EXPERIENCE INA MAJOR URBAN HOSPITAL INZAIRE
 

STUDY LOCATION: ZAIRE 

SHORT TITLE: ORT EXPERIENCE AT MAMA YEMO HOSPITAL, 1984-85 

PRINCIPAL INVESTIGATOR: MOORE, Dr. Melinda 
IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

CO-INVESTIGATORS: Davachi F,Bongo L, Seruvugo H,Mushiya K, 
Roy J,Ma-Disu M 

N STUDY DESIGN 

The study reviewedpediatricoutpatientrecords 
for 52 weeks following the opening of an Oral 
Rehydration Therapy Unit (ORTU) at Mama 
Yemo Hospital (in August 1984), as well as a 
sample of 100 recordsfor each month of the 
preceding 3 years. Records were reviewedfor 
selected monitoring indicators, including (1)
quantity of fluid prescribed, (2) quantity of 
fluid given, (3) weight gain, (4) time spent at 
the center, and (5) clinical outcome (at the fa-
cility). Feedback of ongoing monitoring was 
provided to cliniciansat a clinical conference 
scheduled approximately quarterly. The rate 
and number of diarrhea case admissionsfor 
the 3-year period were extrapolatedfrom the 
sample. 

U 	RESULTS 

Data were available for 3,700 children seen in the 
ORTU and 1,830 children seen in the dispensary ORT 
service during the same period. Of the patients seen at 
the ORTU, 16% were classified as Plan C by WHO 
criteria (i.e., severe dehydration). Patients seen in the 
ORTU tended to be more dehydrated than those seen 
in the dispensary. 

* 	 On average, 16% of mothers used SSS at home 
before coming to the hospital. 

During each of the four quarters after the opening 
of the ORTU, quality of treatment indicators pro
gressively improved for all categories of severity 
(Plans A, B, and C), "with some drop off in the 
fourth quarter." 

Clinical outcome also improved over time; in 
general more children were rehydrated and sent 
home, and fewer children were hospitalized or 
died. 

* 	 Factors that were significantly associated with 
adverse outcomes included measles (in all three 
treatment categories), duration of diarrhea, fever, 
and "other" complaints. 

* 	 Between the first and fourth quarters diarrhea ad
missions dropped from 30% to 12% for nonsev
ere diarrhea (a 60% reduction), but for severe 
cases (Plan C) diarrhea, it was reduced only 8% 
(from 39% to 36%). 

* 	 The case fatality rate decreased from 6.9% to 
1.2% during the four quarters (an 83% reduc
tion). 
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N 	STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. 	The treatment population in this study is con-
parable to other reported studies. 

2. 	 Measurable improvements in treatment quality 
indicators as well as outcome indicators sug-
gest that the ORTU has been successful in its 
first year. 

3. 	 The systematic use of operational indicators 
that refiect quality of ORT treatment is valu-
able for the evaluation of ORTU effectiveness, 

4. 	 The drop off in perfornance indicators during 
the fourth quarter may have been related to the 
lack of a review conference and feedback after 
the third quarter. 

I 	STUDY LIMITATIONS 

" 	 Incomplete records were a frequent problem in 
this review, particularly for the first months of 
operation of the ORTU and the years preceding 
its opening. It was thus impossible to obtain exact 
admission rates for all these periods. 

" 	 Discharge status was omitted from a large pro
portion of records, particularly during the early 
months of ORTU operation. In addition, outcome 
status for patients hospitalized from the ORTU 
was not determined. Thus, the CFR data probably 
underrepresents true case fatality since the data 
denotes only deaths from the emergency ward. 

* 	 PROGRAM AND POLICY 
IMPLICATIONS 

This was one of several effectiveness studies looking 
at the operation of ORT units during the early experi- 
ence of the CCCD project with the strategy of ORT 
units. Apart from Zaire, assessments were also done in 
Malawi and C6te d'Ivoire. The object of these assess-
ments was essentially to confirm (or challenge, if nec-
essary) the strategy of ORT units as a useful one for 
(1) reducing hospital admissions, (2) improving the 
quality of diarrheal treatment practices, and (3) aiding 

the diffusion of the technology by functioning as train
ing 	 units for clinicians. Although this last objective 
was not evaluated by this or the other two assessments 
cited, training (and sensitization) was a major rationale 
in the establishment of a number of these ORT units. 
Besides functioning as service delivery points, they 
were often intended to counter the innate resistance of 
physicians (and other clinicians) to this decidedly 
"low- tech" therapy. The confidence to promote these 
ORT training units was tn a significant degree because 
ofdue to the success demonstrated in these assess
ments. 

In Kinshasa, the ORT unit described here continued to 
operate, but as case management became increasingly 
common at the peripheral level (in leripheral health 
centers, etc.) the ORT unit's caseload and importance 
declined somewhat over time. In actuality, the program 
viewed this as a positive step, since earlier treatment at 
the peripheral level generally improves treatment out
come. 

UPUBLICATIONS 

MOORE M, DAVACHI F, BONGO L et al.: New pa
rameters for evaluating oral rehydration therapy: one 
year's experience in a major urban hospital in Zaire. J 
Trop Pediatrics 35:179-184 (1989). 

* 	 RELATED STUDIES 

HEYMANN DL, MBVUNDULA M, MACHESO A 
et al.: Oral rehydration therapy In Malawi: Impact 
on the severity of disease and on hospital admls
slons, treatment practices, and recurrent costs. 
Bull World Health Organ 68:193-7 (1990). 
Records for 	pediatric inpatients from 1981 to 1986 
were reviewed retrospectively to assess the impact of 
an outpatient ORTJopened at Kamuzu Central Hospi
tal, Lilongwe, in 1984. The review showed a 50% de
crease in the number of children admitted with a 
diagnosis of diarrheal disease, a 56% decrease in the 
use of intravenous fluids, and a threefold increase in 
the exclusive use ofORS for such patients. A 32% de
crease in hospital recurrent costs attributable to pediat
ric diarrhea] disease was also noted. The proportion of 
children admitted with dehydration and severe dehy
dration increased during this period, indicating more 
selective use of hospital admission. The inpatient case 
fatality rate also increased by 39% (probably due to 
elimination of less severe cases from the denominator). 
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Malaria-Related Research
 

his series of studies Illustrates, to a fair degree' the 

scope of malaria-related activities that were 
undertaken by the ACSI-CCCD project during its 

project life. As noted elsewhere, malaria was introduced into 
the CCCD project largely in response to host country 
requests. Indeed, malaria was believed by many 
governments to be the most important health problem facing 
child survival t that time (comprising, for example, 40% to 
50% of pediatric admissions in Togo and 30% of pediatric 
hospital deaths in Malawi). 

Among the issues identified as research priorities at the in-

ception of the CCCD project were 

(1) Reduced susceptibility to chloroquine because of 
spreading chloroquine resistance. 

(2) 	 The relative effectiveness of single-dose rather than 
multi-day treatment regimens of chloroquine for 
treatment of malaria. 

(3) The case definition of malaria and the clinical 
significance of fever as an indicator. 

(4) 	The measurement of the burden of malarial illness 
In terms of morbidity, mortality, and economic 
cost 

(5) The effectiveness of existing treatment practices, in 
both public and private sectors, including 
commercial sources of antimalarials and 
alternative sources of malaria treatment. 

(Update on CCCD Malaria Program. First Consultative 
Meeting, Lome, Togo. March 1984) 

"'Amongthe greatest 

disappointmentsof 
the malariaactivity
has been the 

continuedincreasein 
mortality and 

morbidity due to 
malariain virtually 
every African 
country...." 
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cc tThe 
a.. the program 
achievements in 
epidemilogic 
surveillanceand 
rationaltreatment 

practices have come a 
long way since 
inception, as have the 

technicalskills of 
counterpart 

researchers 


program's record in addressing that first agenda and the 

evolution of its research priorities since have been a mixed 

picture of success and failure. For two of the most important 
political instability andfactors influencing the program 

the spread of chloroquine resistant malaria the circum
stances were mostly beyond the program's 

-
control. For other 

factors, such as the case definition of malaria, the project has 
achieved some progress in understanding the overlapping 
syndromes of pneumonia and malaria, anemia, HIV disease 

and even diarrhea; however the influence on actual diagnes

tic practices and treatment at the periph,'ral level has often 
been slower. 

On the other hand, the program's achievements in 

epidemiologic surveillance and rational treatment practices 
have come a long way since inception, as have the technical 

skills of counterpart researchers. Therefore, the irony (and a 
demonstration of the magnitude of the challenge) is that tigs 
component, which has had so much concerted effort ad
dressed to its research and service needs, has been the least 
able to demonstrate the positive effect which the CCCD pro
ject hoped to achieve at its start. 

Among the greatest disappointments of the malaria activity 
has teen the continued increase in mortality and morbidity 
due to malaria in virtually every African country during the 
project. Initial impact objectives of a 50% decrease in hospi
tal mortality now seem naively optimistic. Although (in the 
best of circumstances) the program has witnessed stable case 
fatality rates, large increases in total malaria cases have over. 
whelrmed most of the gains made in improved case manage
ment. 

Hospital Admissions Due to Malaria 
1982 - 1990, Malawi 
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The scope of research activitiLs addressed here covers much 
of the spectrum of applied research, from basic biomedical 
studies to health services research, cost-effectiveness and 
economic Impact studies, and evaluation research. Some of 
the areas covered by malaria-related activities were: 

Community studies: were initiated early in the 
course of CCCD activities, often to identify 
baseline levels of community practices, local 
attitudes, or levels of health care access. Findings 
were sometimes radically different from the 
"prevailing wisdom" - for example, Togo studies 
showed that mothers actually do not prefer 
injectable drugs more than tablets, despite health 
workers' claims to the contrary. 

* 	 Facility-based assessments: when combined with 
community surveys, allowed programs to target 
deficiencies in malaria treatment practices, such as 
Incorrect dosage. 

" 	 Facility-based record review: used either as a 
discrete research activity at one point or as 
ongoing sentinel surveillance. Where most 
successful, these reviews, albeit at the facility 
level, allowed for fairly accurate monitoring of 
morbidity and mortality trends, despite often 
deficient health information systems. 

" 	 Ethnographic and qualitative studies: were most 
successful when they enabled programs to identify 
cultural barriers or enabling factors that could be 
used to influence targeted behavior (e.g., 
chloroquine noncompliance in pregnancy). Studies 
were also used on occasion to develop 
information, education and communication (EEC) 
strategies and to field test appropriate 
communication messages. 

" 	 Intervention studies and in vivo sensitivity 
tests: Although these occupied a major position in 
the research agenda, they were just one aspect of 
research activities. Their importance was 
magnified by the need to document the spread of 
chloroquine-resistant malaria in Africa and by the 
search for suitable alternative drugs. 

Malaria-RelatedResearch 
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"A secondstrength 
readily identifiedby 
program managers

pra m ms 
was the 
'demystification' of 
research." 

"A thirdbenefit was the 
contributionto 
consolidating 


information needs 
into a meaningful 9JU 

agenda." 

Biomedical research: included studies 
investigating placental pathology in malaria and 
the role of Tumor Necrosis Factor in malaria. As 
an adjunct to intervention studies these often 
yielded crucial information - for example 

entomological studies suggesting a possible 

reduction in permethrin susceptibility with the use 
of treated bed nets. 

Epidemiologic research: was facility-based or 
community-based, and helped to define the 
relationship between anemia and malaria, malaria 

and low birthweight, and malaria and HIV disease. 
Ths research also showed the unreliability of fever 
as a diagnostic sign and documented 

cause-specific mortality In a birth cohort. In 

Malawi, the Mangochi Malaria Research Project
(MMRP) incorporated elements of epidekniologic 

research and of large scale intervention. 

Development of laboratory methods: was 
mainly focused on developing improved field 
methods for the detection of chloroquine and its 
metabolites. Methods were not only developed to 
serve immediate program needs, but to provide 
more reliable or simple methods for other malaria 
researchers. 

a Economic Impact and cost-effectiveness studies: 
were used either as an analysis incorporated into 
the existing study design, or as a discrete activity 
(e.g., study of the economic impact of malaria or 
the feasibility of a revolving drug fund), these 
studies enabled some governments to develop 
data-based economic decisions. 

The malaria program's research activities had several 
strengths. Prominent among them was the program's success 
in developing and fostering a cadre of skilled African and 
CDC-affiliated researchers and technicians. Although consid
erable time and effort was spent on training in technical 
skills (e.g., in vivo susceptibility testing, detection methods 
for urinary amino- quinolones), a number of researchers 
were also beneficiaries of long-term collaborations with the 
ACSI-CCCD project. Ingeneral these relationships (whether
"mentorii g" of less experienced researchers or collabora
tions among equals) considerably increased the experience, 
skills, and "track record" of the researchers. 
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In this respect, the malaria-related activities were able to 
achieve two complementary objectives - training a rela
tively large number of persons in basic applied research 
skills (including laboratory training and technical skills) and 
concurrently developing a smaller number of relatively 
skilled researchers in more advanced research skills (includ-
ing proposal development, project execution and manage-
ment, and writing for publication). 

A second strength (readily identified by program managers 
in focus groups) was the "demystification" of research. By 
involving program managers to a substantive degree in the 
formulation of research protocols, execution of studies, and 
their analysis, this component of the ACSI-CCCD program 
was easily able to make its study findings immediately acces-
sible to policy makers and decision makers. 

A third benefit to bilateral countries was the program's con
tribution to consolidating information needs into a meaning
ful agenda. In this respect, the impact of the CCCD program 
was not due to the introduction of a radically new technol
ogy - indeed, several countries had already carried out and 
published in vivo studies by the time the CCCD program 
was fully underway. To many countries, the greatest benefit 
of CCCD was the project's role in combining these disparate 
sources of data (including research, surveillance, and routine 
reporting) into information suitable for making national pol
icy. 

It was not true then, that countries had no experience in ma
laria research - for example, there were at least 92 journal 
articles published about malaria in Nigeria from 1982 to 
1990. However, much of this research was generated by aca
demic institutions, often with only indirect or tenuous links 
to concrete programs or policy objectives of the Ministry of 
Health. In fashioning the CCCD research agenda in close col
laboration with national program managers, the the ACSI-
CCCD project, in general, was able to avoid that pitfall. 
Because malaria research was a project component specifi
cally requested by countries, African counterparts often had 
a clear idea of priorities they wished to address, questions 
they needed answered, and the rationale for the objectives 
they hoped to achieve. 

As happened with other program interventions in the ACSI-
CCCD project, CCCD efforts in malaria control generally 
sought to increase capabilities for routine surveillance and re
porting and to engage in periodic surveys or research activi-
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S.. CCD efforts in 
malariacontrol 
generallysoughtto 
increasecapabilities 
for routine 
surveillanceandto 
engage in periodic 
surveys orresearch 
activitiesat the same 
time." 

ties at the same time. In Togo, for example, these objectives 

were achieved to a substantial degree by 1989, when a com
prehensive hospital inpatient data base was established to al
low comprehensive and timely reporting of malaria and 

other morbidity data. In 1993, despite significant political in
stability, CDC personnel who were asked to reevaluate the 
health information system found that peripheral levels contin
ued to function, albeit at reduced levels, with interruptions 
occurring mainly at the central level. In Malawi, a compre
hensive review of existing data was an early priority of 

CCCD, astep which was immediately succeeded by estab
lishment of sentinel surveillance to monitor drug sensitivity
and to report morbidity. 

On the other hand, there have also been gaps in the effective
ness of malaria-related research, as well as a number of unre
solved questions. 

One such question is in the application of research findings. 
Although Malawi is one country that has clearly developed a 
rational policy from research data, implementing policy has 
not been uniformly successful, even InMalawi. For exam
ple, although policy development has been clear, the imple
mentation of policy at the peripheral level has often not 
occurred. Health education programs still gravitate towards a 
fixed set of standard messages and a standard means of deliv
ery, often despite behavioral research findings. Facility
based treatment practices have often shown only minimal 
changes over time in several significant measures. Supervi
sory assessments often begin with the phrase: "Despite the 
widespread availability of treatment guidelines..." 

Results from studies of alternative sources of care also raise 
several interesting issues. In Togo, a 1985 survey showed 
that as many as 80% of febrile episodes were treated in the 
home and that pharmacies and drug sellers generally pro
vided most of the medications used. In general, however, 
governments and programs have simply ignored or been un
able to capitalize on these resources, often despite clear re
search findings. 

One justification often cited is the improper treatment prac
tices of these "unofficial" health agents. Ironically, although 
a number of studies have demonstrated significant dosing 
problems (principally underdosing) when treatment was dis
pensed by lay workers, results of other studies, such as facil
ity surveys, often showed equal levels of improper 
prescribing practices among "official" health personnel in 
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the absence of specific training. Results of this and other re- "The role of the 
seach also showed that improved practices could be obtained 
in both groups with proper training (see for example, OSHI- researcherto advise 
NAME 1992). programmaticoptions

should include the 
Other weaknesses identified in the program include a rela

tively low priority for socio-behavioral and operational re- ability to consider 
search, compared with the emphasis on epidemiologic options beyond the 
research and drug efficacy studies. For example, a 1990 re
port from Togo raises the question of whether health centers obvious ones." 
should dispense to patients an entire 3-day course of chloro
quine treatment at one visit or should require patients to re
turn on the second day. This question had also been raised in 
1985. If this question was ever answered in the CCCD pro
gram (and there is no indication that it was), then the answer 
was not apparent to that program manager in 1990. 

In other respects, the socio-behaviora2 research that was 
done sometimes appeared to have preconceived outcomes 
rather than allowing the findings to shape the recommenda
tions. In one case, for example, the objective of the study 
was "to increase chloroquine chemoprophylaxis and treat
ment of malaria in pregnant women," whereas the study 
showed clearly that women were plainly not inclined to use 
chloroquine because of its bitter taste and reputation as an 
abortifacient. It did not perceive any options for changing 
the system, the drug or the program priorities. Apparently, in
vestigators were only willing to consider changes to one 
component in the interaction between the patient and health 
services - that being the patient. WARD (1985) described 
this conundrum by noting: "Health educators are as inter
ested in ways to change the system as they are in changes in 
individual behaviors. However, they have limited control 
over the system." 

Within any program limited by resources there are only a fi
nite number of programmatic options available to managers. 
However, the role of the researcher to advise those decisions 
should include the ability to consider options beyond the ob
vious ones. One would consider this particularly apropos for 
formative and socio-behavioral research. 

What then has been the overall impact of the ACSI-CCCD 
prograa of malaria-related research? At its outset, the proc
ess hoped to achieve two main objectives - (1)supplying 
the program with good quality information for policy devel
opment, program monitoring and evaluation of progress; and 
(2)training of local and national malariologists. The pro-
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gram succeeded in both. A critical process of self-analysis 
should not detract from that achievement. 

NOTE: The studies included in this section are intended to 
be representative of malaria-related activities supported by 
the ACSI-CCCD project. They do not include all the studies 
carried out by the malaria support activity. They are pre
sented by country and in roughly chronological order, in an 
attempt to give some continuity to the reading. 
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INVIVO ASSESSMENT OF EFFICIACY OF CHLOROQUINE TREATMENT FOR 
P. PALCIPARUM IN MALAWIAN CHILDREN UNDER FIVE YEARS OF AGE 

STUDY LOCATION: MALAWI 

SHORT TITLE: DRUG THERAPY OF CQ RESISTANT MALARIA, MALAWI 

PRINCIPAL INVESTIGATOR: KHOROMANA, Dr. Charles 0 
Senior Lab Technician 
Central Pathological Laboratory 
Blantyre, Malawi 

CO-INVESTIGATORS: Campbell CC, Wrima JJ, Heymann D 

[] STUDY DESIGN 
 N STUDY CONCLUSIONS AND 
In 1984 the government of Malawi instituteda RECOMMENDATIONS 
program to reduce malariamortality and mor
bidity in children less than 5 years of age as a * Considering these therapeutic results and thepart ofthe Combatting Childhood Communica- higher cost and limited availability of alternative
ble Diseases (CCCD) program. To define the therapies, chloroquine 25 mg/kg therapy was rec
appropriate malaria therapy regimen, investi- ommnnded as the primary therapy for malaria. 
gators used a quality assurance design in a
 
simplified 7-day invivo drug response study 
 * STUDY LIMITATIONS 
with follow-up observations on day 2 (D2),D3,
 
and D7 after the initial day of the study (DO).

The efficacy of oral chloroquine was assessed 
 As noted by authors, a modified tdescede not de
in 224 children who were enrolledat 6 sites, 2 tect (RI) failures with late recrudescence at D28.in each of the 3 administrative regions ofMalawi. 

* Malawi._ 	 The cutoff level of 2,000 parasites per mm3 usedin this study was later revised downward in other 
country studies to 1,000/mm3.

* RESULTS 

Parasitological failure (defined as failure of * PROGRAM AND POLICY IMPACT 
parasitemia to decrease by 75% of the value by This was the first of a series ofjoint collaborative stud-
D3 or presence of any detectable parasitemia on ies between country investigators and CDC Malaria
D7) ranged from 41% to 65% followig adiii- Branch, CCCD. Essential information for Malawi's
szmfion of hloroquine 25 mg (base)/kg. malaria policy development was provided, and the 

model also provided a format for later studies in ZaireOnly 8%of children who were parasitemic on D7 and Cote d'lvoire (where the training and field study 

components were replicated). Combining the joint ob-
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jectives of training, research, and field experience 
seems to have been profitable in all three instances and 
favorably viewed by all parties. 

Interim evaluation of this study in 1985 noted: 'This 
was a highly successful OR study in that it provided 
for the training of many Malawian health workers, es-
pecially the principal investigator, and resulted in the 
collection of important malaria treatment data" 
(POLK, 1985 evaluation). 

The evolution of malaria policy over the next 8 years 
depended substantially on this and subsequent studies 

using the same methodology, and also on the cadre of 
investigators developed during these activities. 

* PUBLICATIONS 

KHOROMANA CO, CAMPBELL CC, WIRIMA JJ, 
HEYMANN D: In vivo efficacy of chloroquine treat
ment for Plasmodiumfalciparum in Malawian chil
dren under 5 years of age. Am J Trop Med Hyg 
35:465-71 (1986). 
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COMPARATIVE EFFICACY OF ALTERNA'VE PRIMARY THERAPIES FOR
 
CHLOROQUINE RESISTANT PLASMODIUM FALCIPARUM MALARIA IN
 

MALAWI
 

STUDY LOCATION: 	 MALAWI 

SHORT TITLE: 	 ANTIMALARIAL DRUGS EVALUATION, MALAWI, 1985 

PRINCIPAL INVESTIGATOR: 	 WIRIMA Dr. Jack J. 
Chairman, National Malaria Control Committee 
Malaria Control Programme 
Ministry of Health, PO Box 30377 
Ulongwe 3, Malawi 

CO-INVESTIGATORS: 	 Heymann DL, Khoromana CO, Campbell CC 

* 	 STUDY DESIGN 

In Malawi,where high levels ofchloroquine re-
sistance were shown using a modified 7-day in 
vivo test, anodiaquineand pyrimethamine-sul-
fadoxine were evaluated as alternative initial 
therapiesfor Plasmodiumfalciparuminfections 
i,children less than 5 years of age. 

* 	RESU L T S 

Therapy success rates, judged by parasite clear
ance by day 7 after initiation of therapy, were 
significantly greater among 39 children treated 
with amodiaquine at 10 mg/kg (90%), 37 receiv
ing amodiaquine at 25 m g/kg (97%), and 34 re-
ceiving pyrimethamine-sulfadoxine (100%) at a 
dose of 25 mg sulfadoxine/kg, than among those 
treated with chloroquine at a dose of 25 m g/kg 
(59%) (p = 0.01). 

" 	 Extension of the follow-up period to 21 days for 
those receiving amodiaquine (25 mg/kg) and 
pyrimethamine- sulfadoxine revealed a progres-
sively increasing rate of parasite recrudescence in 
the amodiaquine group (34%) but no recrudes
cence in the pyrimethamine-sulfadoxine group. 

PARASITOLOGIC FAILURE AT DAY 7
 
Kamazu Hospital, Malawi, 1984-85
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STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

amo-These results suggest that, in Malawi,
These results suggestthatinefaladwi, aeou-diaquine and pyrirnethamine-sulfadoxine 	 are s-

prompt
perior to chloroquine in producing 

clearance of P. falciparwn parasites among 
young children, and that pyrtmethamine-sul-
fadoxine alone is superior to the 4-aminoquinoli
nes in sustaining P.falciparumclearance. 

* STUDY LIMITATIONS 

None cited. 

* PROGRAM AND POLICY IMPACT 

The study constituted part of ongoing surveillance and 
monitoring of drug efficacy in treatment of malaria in 
Malawi. Used in the formulation of National Malaria 
Policy in 1985 and the subsequent evolution of policy. 
In 1991 Malawi decided to cbange its recommended 
treatment for uncomplicated malaria from chloroquine 
to pyrimethamine-sulfadoxine, in view of decreasing 
parasitologic and clinical efficacy of chloroquine, and 
proven effectiveness of pyrimethamine-sulfadoxine. 

N PUBLICATIONS 
HEYMANN DL, KHOROMANA CO, WURIMA JJ, 

CAMPBELL CC: Comparative efficacy of alternative 

primary therapies for Plasmodiumfalciparum infec
tions in Malawi. Trans R Soc Trop Med Hyg 81:722-4(1987). 

N RELATED STUDIES 

WIRIMA jJ, HEYMANN DL, KHOROMANA 

CO, et al.: In vivo efficacy of quinine treatment for 
Plasmodiumfalciparum malaria In Malawlan chil
dren. Ann Trop Med Parasitol 84(3):223-7 (1990). 

Twenty-five Malwaian children with Plasmodiumfal

ciparum infection were studied for response to quinine 
in an 8-hourly dosage of 10 mg/kg. Mean parasite 
clearance time was 67 hours. The mean fever clearance 
time was 36 hours. All children cleared their parasitae
mia within 108 hours. 
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MEFLOQUINE THERAPY FOR PLASMODIUM FALCIPARUM MALARIA
 
IN CHILDREN LESS THAN 5 YEARS OF AGE IN MALAWI:
 

IN VIVO AND IN VITRO EFFICACY AND CORRELATION WITH
 
PARASITOLOGICAL OUTCOME
 

STUDY LOCATION: 


SHORT TITLE: 


PRINCIPAL INVESTIGATOR: 


CO-INVESTIGATORS: 

N 	STUDY DESIGN 

The in vivo and in vitro response of Plasmo. 
diumfalciparum to a single oral dose of meflo-
quine (25 mg/kg body weight [M25] or 15 
mg/kg [M15]) was studied in children less than 
5 years of age in Malawi. 

M RESULTS
 

Of the children who received mefloquine, 35% vom
ited at least once, and 10% did not tolerate the drug be-
cause of vomiting. 

" 	 The therapy failure rates for the M25 group on 

day 7 were 15%, day 14 18%, and day 28 42%, 
and these rates did not differ significantly from 
those for the M15 group (4%, 18%, and 59%). 

" 	 In contrast, 34 in vitro microtests (17 per group) 
showed schizont inhibition at less than or equal 
to 32 pmo l mefloq u in e per test well. 

" 	 On day 7, the concentration of mefloquine in 
samples of blood from children who were 
parasitemic was significantly lower in both the 
M25 and M15 groups than was concentration in 
samples from those who were aparasitemic. A 
positive blood smear on day 7 was strongly asso-

MALAWI 

MEFLOQUiNE THERAPY FOR P FALCIPARUM, MALAWI 

SLUTSKER, Dr. L.M.
 
Malaria Branch, MS F-12
 
Division of Parasitic Diseases,
 
Centers for Disease Control and Prevention
 
Atlanta, GA 30333
 

Khoromana, CO, Payne D,Allen CR,
 
WirimA JJ, Heymann DL, Patchen L,Steketee RW
 

ciated with a mefloquine concentration of less 
than 500 (ng)/mL blood on day 2 or day 7 (p). 

Vomiting was associated with a low mefloquine 
concentration on day 2 but not on day 7. 

IN VIVO RESPONSE TO MEFLOQUINE, MALAWI 

Parasitologic Failure Rates, 1988 
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[] STUDY CONCLUSIONS ANDREST CO NC IONS AOne
RECOMMENDATIONS 

These results suggest that mefloquine is effctveagainsi P. falciparsm in Malawi but that for 
young children tht therapy appears to be compli

cated by frequent vomiting. 

U 	STUDY LIMITATIONS 

" 	 Because the children were in a hyperendemic re-
gion for malaria transmission, reinfection as well 
as recrudescence could have been responsible for 
some of the parasitemia found after D7. 

* 	 Authors caution that study results should not be 
interpreted as evidence of in vivo or in vitro re
sistance to mefloquine. 

* 	 PROGRAM AND POLICY IMPACT 
of a number of CCCD supported studies to evaluate alternative therapies for malaria in the face of high 

levels of chloroquine resistance in Malawi. Study contributed to formulation of current Malaria PolicyGuidelines. 

II 	PUBLICATIONS 

SLUTSKER LM, KHOROMANA CO, PAYNE D, et 
al.: Mefloquine therapy for Plasmodium falciparum
malaria in children under 5 years of age in Malawi: in 
vivo/in vitro efficacy and correlation of drug concen
tration with parasitological outcome. Bull World 
Health Organ 68:53-9 (1990). 
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EFFICACY OF CHEMOPROPHYLAXIS IN PREVENTING
 
PLASMODIUM FALCIPARUM PARASITEMIA AND PLACENTAL INFECTION 

IN PREGNANT WOMEN IN MALAWI 

STUDY LOCATION: 	 MALAWI 

SHORT TITLE: 	 EFFICACY OF CQ PROPHYLAXIS IN PREGNANCY, 
MALAWI 

PRINCIPAL INVESTIGATOR: 	 McDERMOTT, Dr. Jeanne M. 
Malaria Branch, MS F-12 
Division of Parasitic Diseases, 
Centers for Disease Control and Prevention, (CDC) 
Atlanta, GA 30333 

CO-INVESTIGATORS: 	 Heymann DL, WirimA JJ, Macheso AP, Wahl RD, 
Steketee RW, Campbell CC 

E 	STUDY DESIGN 

In Malawi 73 pregnant women in Malawi were 
given weekly antimalarial chemoprophylaxis 
under observation and were monitored for 
Plasmodiumfalciparum parasiaemiaand pla-
cenal infection. 

RESULTS 

Three of 19 women (16%) who were parasitemic at the 
time they began chemoprophylaxis were infected with 
chloroquine-resistant P.falciparum.After clearance of 
initial infections, 25% of the 73 women became 
parasitemic while taking prophylaxis and 56% had evi-
dence of active or past placental infection at the time 
of delivery. 

None of the women who were parasitemic at the 
time of enrollment, and only 11% of those who 
had breakthrough parasitemias while taking pro
phylaxis, had a history of fever and signs or 
symptoms that they recognized as malaria. 

Ul 	 STUDY CONCLUSIONS AND
 

RECOMMENDATIONS
 

Although the density of P. falciparum infection
and rates of placental infection appeared to belower among women taking regular chloroquine 

prophylaxis, this drug did not prevent P.falci
parum infection among pregnant women. 

N STUDY LIMITATIONS 

Authors note that the stud) does not answer the 
question of whether a program of chioroqine 
chemoprophylaxis that clears or reduces 
parasitemia in some women actually leads to an 
increase in birthweight or influences pregnancy' 
outcome. 
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III PROGRAM & POLICY IMPACT 

Precursor study to Mangochi Malaria Research Project 
(MMRP). Helped shape design of the Mangochi preg- 
nancy study. 

Findings also provide support for WHO policy of in-
itial treatment of all pregnant women at (ANC) enroll
ment with a curative dose of antimalarial drug. 
Combined with similar findings from Zaire (1987-88) 
and Kenya studies (1988), these findings raised con
cerns about adequacy of existing prophylaxis recom
mendations, that resulted in eventual change of 
Malawi national policy in 1992 (after results of Man
gochi project). 

U PUBLICATIONS 

McDERMOTT JM, HEYMANN DL, WIRMA JJ et 
al.: Efficacy of chemoprophylaxis in preventing Plas
modiumfalciparumparasitemia and placental infection 
in pregnant women in Malawi. Trans Soc Trop Med 
Hyg 82:520-3 (1988). 
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ANTENATAL CHLOROQUINE CHEMOPROPHYLAXIS IN MALAWI:
 
CHLOROQUINE RESISTANCE, COMPLIANCE, PROTECTIVE EFFICACY
 

AND COST
 

STUDY LOCATION: 	 MALAWI 

SHORT TITLE: 	 ANTENATAL CQ PROPHYLAXIS INMALAWI 

PRINCIPAL INVESTIGATOR: 	 HEYMANN, Dr. David L. 
Combatting Childhood Communicable Diseases Program,
Ministry of Health, Malawi (currently with the Global 
Program on AIDS, WHO, Geneva) 

CO-INVESTIGATORS: 	 Steke"ee RW, Wirima JJ, McFarland DA, Khoromana CO, 
Campbell CC 

U STUDY DESIGN 

The roles ofPlasmodiumfalciparumresistance 
to chloroquineandof compliance in the protec
tive efficacy of the antenatal chloroquine 
chemoprophylaxis program in Malawi were 
evaluated by interviewing pregnant women at-
tending antenatal clinics, examining them for 
P. falciparum parasites in thick smears, and 
checking chloroquine metabolites in their 
urine, 

* 	 RESULTS 

" 	 Of 642 women, 36% had urine chloroquine meta
bolite levels compatible with regular compliance
with the weekly chloroquine dosage schedule. 

" 	 Among a subgroup of 288 pregnant women who 
were provided weekly prophylaxis under supervi-
sion for 4 consecutive weeks, P.falciparum in-
fection rates were 37%, representing the failure 
of chloroquine to eliminate P. falciparum in 
Malawi. 

* 	 Among pregnant women not taking prophylaxis, 
the P.falciparur infection rate was 48%. 

@	The cos,cf preventing one P. falciparum infec
tion among pregnant women in the Malawi pro
gram is estimated at US$ 10.87. 

e 	 On the basis of the P. alciparum infection rates 
among these women taking prophylaxis and 
women not taking prophylaxis, the protective ef
ficacy of CQ chloroquine was estimated as 23%. 

If 36% for regular compliance is an accurate esti
mate for the proportion of women who comply 
with the prophylaxis program in Malawi, the ac
tual protective efficacy of the program would be 
8%. 

U STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. 	The cost of preventing oi P.falciparuminfec
tion among pregnant women in the Malawi pro
gram (US$ 10.87) is an unacceptably high cost 
in much of Africa. 

2. Research is required to define more cost-effec
tive irlerventions (including more effective 
drugs and health education programs) that will 
improve compliance among pregnant women. 
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E STUDY LIMITATiONS 

None cited. 

PROGRAM AND POLICY IMPACT 

This study confirms a finding common to several prior 
and concrTent CCCD studies: without specific inter-
ventions, levels of compliance with chloroquine 
chemoprophylaxis in routine antenatal programs were 
invariably low (generally less than 50%). 

In Malawi, thee findings led to a series of in-depth 
studies in collaboration with the HEALTHCOM resi-
dent advisor. The studies used both qualitative and 
quantitative methods to identify reasons for poor com
pliance. The effort also included a subsequent pilot in-
tervention of an alternative health education approach 
and an alternative chloroquine formulation (see 
HELITZER-ALLEN, 1992). 

U PUBLICATIONS 

HEYMANN DL, STEKETEE RW, WIRIMA JJ, et 
al.: Antenatal chloroquine chemoprophylaxis in 
Malawi: chloroquine resistance, compliance, 
tive efficacy and cost. Trans R Soc Trop Med Hy, 
84:496-8 (1990). 

N RELATED STUDIES 

GLIK DC, WARD WB, GORDON A, HABA F.: 
Malaria treatment practices among mothers In
 

Guinea. J Health Soc Behav 30:421-35 (1989).
 

Of 243 mothers interviewed from urban and rural areas
 
of two provinces (Kindia and Telimele), 33% of rural
 
mothers and 69% of urban mothers sought health cen
ter care for children with fever. Access and availability
 
factors were more important than knowledge or beliefs
 
in seeking care. Of rural mothers 22% repoited taking
 
chloroquine during their last pregnancy as did 39% of
 
urban mothers. Beliefs were more strongly associated
 
with chloroquine use during pregnancy than with use
 
for treating children with malaria.
 

See also (summarized in this volume):
 

HELITZER-ALLEN DL, KENDALL C: Explain
ing differences between qualitative and quantitative
 

data: A study of chemoprophylaxis during preg
nancy. Health Educ Q 19:41-54 (1992).
 

HELITZER-ALLEN DL, McFARLAND DA,
 
WIRIMA JJ,MACHESO AP:
 
Malaria cheoprophylaxis In pregnant women: A
 
cost-effectiveness analysis of alternative nterven
tions. Soc Scl Med 36:403-7 (1993).
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EXPLAINING DIFFERENCES BETWEEN QUALITATIVE AND QUANTITATIVE
 
DATA: A STUDY OF CHEMOPROPHYLAXIS DURING PREGNANCY
 

STUDY LOCATION: 	 MALAWI 

SHORT TITLE: 	 CHEMOPROPHYLAXIS DURING PREGNANCY, MALAWI 

PRINCIPAL INVESTIGATOR: 	 HELITZER-ALLEN, Deborah L.ScD 
School of Hygiene and Public Health 
Johns Hopkins University 
615 N.Wolfe St. 
Baltimore, MD 21205 

CO-INVESTIGATORS: 	 Kendall C 

E STUDY DESIGN * 	 Only 26% knew chloroquine was used to prevent 
malaria; 24% said chloroquine was used to treat 

Two contemporaneous studies to investigate malaria. 
chloroquine compliance in pregnancy and so
cial andculturalfactors relatedto malariaand e Twenty percent of all women were parasitemic. 
pharmaceuticaluse in pregnancy. Background Of these, 83% were asymptomatic. Of women 
clinic study to determine extent of non-compli- without parasitemia, 11% claimed to be experi
ance: 265pregnantfemalesattending antenatal encing symptoms of "malungo"; of those with 
clinic administered a questionnaire. Thick parasitemia 17% had symptoms. Self-reported 
blood smear taken for malaria parasites,and symptoms were not a reliable predictor of 
urine for chloroquine metabolites (modified parasitemia in this population (sensitivity = 0.17, 
SAKER-SOLOMONS). Parasitedensity greater specificity = 0.89). 
than 200/mm3 consideredpositive. Community
based ethnographic study, using focus groups Of 74 women on their first clinic visit, 23% had 
and in-depth interviews among various target positive urine screens for chloroquine metabo
groups within a village of 1,500 (160 inter- lites, indicating recent chloroquine use (presum
views and 24 focus groups). Women and men ably to treat malungo). 
were questionedabout theirknowledge and be
liefs regarding malaria and the local illness 
classificationoffebrile illness (malungo). Ethnographic Study 

* 	Malungo comprised a total of seven categories 
with different symptoms and etiologies.* 	 RESULTS 

" Community members were "unanimous" in not-
Background Clinic Study ing that bitter medications (specifically chloro

quine) and capsules were not good for pregnant 
" 	Of 265 clinic patients on chemoprophylaxis, 49% women. Bitter tablets were associated with abor

claimed to have taken chloroquine, and 31% tificants, and capsules were prohibited because 
were confirmed by urince testing. "one can never tell" what kind of medicine is in

side. 
* 	When asked whether there were "any medicines
 

which are bad for pregnant women?" most
 
women (99%) did not mention chloroquine.
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" 	 Informants generally did not believe traditional 
medicines were effective against malungo caused 
by mosquitoes. 

" 	 The ethnographic study showed knowledge of 
chloroquine (both preventive and treatment uses) 
was extensive. 

*]STUDY CONCLUSIONS AND
REST CO NC IONS ATo 
RECOMMENDATIONS 

1.Cemomphlacic
se ochlmqune npeg-
nancy is quite low, and actual levels are signifi-

L Chernoprophylactic use of chioroquine in preg-

cantly less than self-reported levels. 

Lack of us. is undoubtedly due (at least in part)2. 	Lkof iudobeldu(alasinar) 

to reluctance to ingest bitter medications during 
pregnancy. 


3. There is a "background rate" of chloroquine 
use in the community, unrelated to the antenatal 
chemoprophylaxis program. In this setting, the 
rate was about 23%. 

4. 	 The discrepancy between clinic findings ard 
the ethnographic study is probably due to the 
interview setting. 

5. The discrepancy between symptoms and preva
lence of parasiteia may be due to (I) imper-
fect congrence between infection and 
symptoms (2) cultural reinterpretation or (3)
nosological fusion. 

6. Etmographc studies an a useu (and some-
times indispensable) complement to quantita-
rive surveys. 

N 	STUDY LIMITATIONS 

None cited. 


U 	PROGRAM AND POLICY IMPACT 

The author notes the particular value of this study in 
identifying a "clear conflict" between health worker 
practices and traditional beliefs with respect to chioro
quine prophylaxis in pregnancy. This finding and oth
ers were incorporated into a subsequent intervention 
study that evaluated alternatives to increase compli
ance (see following study). 

some degree, this study's findings with respect to
chloroquine may become less policy relevant as in
creased chloroquine resistance causes the countryHow-toievise its recommended drugs for prophy'.axis. 
ev ie is re ain so portace beas 
ever, fie findings retain some importance because many of the alternatives to chloroquine being consid

ered (e.g. mefloquine) also share the bitter taste characteristic of chloroquine. 

Ongoing reassessment of the regimen for use in pre

ganancy has continued. 

U 	PUBLICATIONS 

HELIZER-ALLEN DL and KENDALL C: Explain
ing differences between qualitative and quantitative
data: A study of chemoprophylaxis during pregnancy.
Health Educ Q 19:41-54 (1992). 

"Of74 women on
 
theirfirst clinic 
visit, 23% had 

positive urine 
screensfor 
chloroquine 

metabolites, 
indicatingrecent 
chloroquine 
use... "
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MALARIA CHEMOPROPHYLAXIS COMPLIANCE IN PREGNANT WOMEN:
 
EXAMINATION OF THE FACTORS INFLUENCING UTILIZATION, AND A
 

COST-EFFECTIVENESS ANALYSIS OF ALTERNATIVE INTERVENTIONS
 

STUDY LOC'ATION: MALAWI 

SHORT TITLE: MALARIA PROPHYLAXIS INPREGNANCY: 
INTERVENTION STUDY 

PRINCIPAL INVESTIGATOR: HELITZER-ALLEN, Deborah L. ScD 
School of Hygiene and Public Health 
Johns Hopkins University 
615 N.Wolfe St. 
Baltimore, MD 21205 

CO-INVESTIGATORS: McFarland D,Wirima J, Macheso A 

E STUDY DESIGN 

Intervention study to addressbarriersto com-
pliance with chloroquine chemoprophylaxis 
documented by priorformative researchstudy. 
Three populationinterventions were tested: (1) 
coated "non-bitter" chloroquinetablets, (2) re-
vised health education message differenti-ting 
between several types of "malaria" id ntified 
by villagers, and (3) combination of a new 
health education message and coated chloro-
quine tablets. Chloroquine use as a proxy 
measure for program compliance was deter-
mined by urinary detection of chloroquine us-
ing modified SAKER-SOLOMONS test 
(STEKETEE: Bull World Health Organization 
66:485-90 1988). Effectiveness determined by 
detection ofurinarychloroquinemetaboliteson 
a return visit to antenatal clinic (ANC). Costs 
were estimatedfor the supply ofdrugs at the lo-
cal wholesale price and for incremental costs 
for materialsand trainingfor new health edu-
cation message. 

"Women describedthe 

coatedchloroquineas 

'sweet, then bitter.' 


U RESULTS 

There were no significant differences between clinic 
populations except for tribal affiliation, education at
tainment, and complaints about side effects. These 
were not found to be significantly related to baseline 
urinary chloroquine. However complaints about side 
effects were not independent of medication use and did 
not deter women from taking the medication. Parity, 
gravidity, and rate of return were not significantly dif
ferent. 

There was a significant difference in the baseline 
percentage of wor .en testing positive for urinary 
chlorcluine by week of enrollment at all clinics. 
Baseline rtes increased for all groups. 

The introduction of a new health education mes
sage and the introduction of a new chloroquine 
formulation both had a positive impact on the 
percentage of clinic women taking chloroquine. 
The combination of both interventions did NOT 
appear to be additive. 

Exit interviews with patients showed women to 
be generally familiar with the health education 
messages. Numerous women described the 
coated chloroquine as "sweet, then bitter," and a 
number of them were aware that the coated tab
lets were "just like chloroquine, only sweetened 
especially for pregnant women." 
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" 	 "Compliance" levels (as determined by a positive 
urine screen on return ANC visit) were as fol
lows: 

Current program 	 25% 
New Health Ed message only 57% 
Coated chloroquine only 87% 
Coated chloroquine + new rr.ssage 91% 

" 	 Total estimated cost for Malawi of interventions 
was as follows: 

Current program $149,844 
New Health Ed message only 259,844 
Coated chlioroquine only 374,611 
Coated chloroquine + new message 484,611 

" 	 From this, the calculated cost per compliant 
woman was as follows: 

Current program $1.67 
New Health Ed message only 1.27 
Coated chloroquine only 1.20 
Coated chloroquine + new message 1.48 

'The introductionofa new 
health education message 
andthe introductionofa 

ewcloroqune
newchooue 
formulation both hada 

positive impact..." 

'The effects did not appear 
to be additive however." 

E 	 STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. 	Both interventions (improved health education 
and coated tablets) had a positive effect on the 
percentage of clinic women taking chloroquine. 
The effects did NOT ap.ear to be additive,
however, 

2. 	 There was a significant increase in the baseline 
percentage of women taking chloroquine dur
ing the intervention period. This may have been 
due to "study effect" or diffusion of informa
tion in the community following introduction 
of the intervention. 

3. 	 Knowing the purpose of the medication is nei
ther a necessary nor sufficient condition for 
compliance since "women who knew the pur
pose of chloroquine did not necessarily take it, 
and women who did NOT know the purpose of 
the coated chloroquine took it anyway." 

4. 	Either a strategy of different medication or a 
new health education message would be more 
cost-effective than the combined strategy. The 
existing strategy was the least cost-effective of 
the four options. 

5.Changing the medication to a coated product 

would raise the total pharmaceutical costs of 
the program to more than twice current levels. 

6. 	 Although the introduction of a new health edu
cation message and the introduction of coated 

chloroquine tablets have similzr cost effective
ness, the second intervention had a clear advan
tage in increased "compliance". Despite this 
advantage, coated chloroquine tablets might not
be faored by decision-makers because of high 

initial cost and the requirement for scarce for
eign exchange. 
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0 	 STJDY LIMITATIONS 

Authors stress that cost-effectivtdess analysis is not 
intended to be the sole criterion for decision-making in 
this context and note that results should NOT be sim- 
ply interpreted as an endorsement of the intervention 
with the lowest cost-effectiveness value. Other iimita-
tions: 

Detection of urinary chloroquine and its metabo-
lites is taken as a proxy measure for compliance 
with the program of prenatal prophylaxis. How-
ever, as the study has shown, there is a signifi
cant baseline level of chloroquine use in the 
community, and the single confirmatory urine 
test may reflect use of chioroquine for treatment 
or other uses as well as actual "compliance" with 
the prophylaxis program. 

" 	 For the purpose of the economic analysis, corn-
pliance is treated as a dichotomous variable (and 
women are considered as either compliant or 
not). It is more likely however, that incomplete 
levels or "partial compliance" with medical regi
mens will also occur, and in terms of outcome 
(e.g. malaria deaths prevented) partial compli-
ance probably offers "partial protection" from al-
verse consequences. 

Drug "costs" calculated do not specifically take 
into account the probable diversion of coated 
chloroquine to other populations besides the tar
get one (i.e., pregnant women). However, as 
demonstrated in a later study with traditional 
birth attendants (also in Malawi), providers in a 
resource-poor setting are often expected by the 
community to provide treatment for other com
munity members as well as for the target group. 
The calculated incremental cost might therefore 
underestimate the actual amount (i.e., the cost of 

" 

"a program treating pregnant women" may not be 
identical to "the cost of treating pregnant 
women"). 

U 	PROGRAM AND POLICY IMPACT 

No direct impact documented. However, provision is 
made in the 1990-94 National Plan for "providing ad
ditional health education to pregnant women regarding 
the importance of malaria prevention during preg
nancy." The results of this chloroquine intervention 
study have also had to be reevaluated following the re
vision of national recommendations for chemoprophy
laxis and ongoing reevaluation of recommendations 
(see Malawi Guidelines for the Management of Ma
laria, OCL 1991). 

] PUBLICATIONS 

HELTZER-ALLEN DL, McFARLAND DA, 
WIRIMA JJ, MACHESO AP: Malaria chemoprophy
laxis in pregnant women: Acost-effectiveness analysis 
of alternative interventions. Soc. S-;. Med. 36:403-7 
(1993). 

* 	RELATED STUDIES 

HELIZER-ALLEN DL: Examinaon of the factors 
influencing utilization of the antenatal chemoprophy
laxis program: Malawi, Central Africa. Doctoral Dis
sertation. Dept. of International Health, Johns Hopkins 

University School of Hygiene and Public Health, Bal
timore, Maryland, 1989. 
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INTERVENTION STUDY ON MALARIA - FEASIBILITY, ACCEPTABILITY
 
AND COST OF PROVIDING CHLOROQUINE THROUGH TRADITIONAL
 

HEALTH WORKERS IN MALAWI
 

STUDY LOCATION: MALAWI 

SHORT TITLE: COMMUNITY INTERVENTION IN MALARIA, MALAWI 

PRINCIPAL INVESTIGATOR: HELITZER-ALLEN, Deborah L. ScD 
School of Hygiene and Public Health 
Johns Hopkins University 
615 N.Wolfe St. 
Baltimore, MD 21205 

CO-INVESTIGATORS: Kapachika L, Heyman D, McFarland D 

E STUDY DESIGN 

An intervention study to evaluate the feasibility 
of using traditional birth attendants (TBAs) for 
the diagnosis and presumptive treatment of fe-
ver at the village level. Study utilized 38 TBAs, 
trained to presumptively treat clinical malaria 
with chloroquine (2-day traihng session). 
Post-intervention evaluation to assess the cor-
rectness of TBA prescribing practices and ac-
ceptability to communities. Study sited in 47 
villages in the Salira District - 18 intervention 
villages and 29 control villages (offering rou-
tine health services). Post-interventivn assess-
ments were carried out after 4months using (1) 
practice surveys, (2) review of TBA records, 
and (3) review of health facility records. Chlo
roquine was provided to TBAs at no cost. TBAs 
did not charge for services. Refresher courses 
in presumptive treatment of malaria were held 
in !iealthfacilities in both intervention and con
trol areas at the outset of the study. Monthly 
supervisory visits to TBAs were made during 
the intervention. 

U RESULTS 

There were no significant baseline differences between 
intervention and control areas. Malaria parasite preva
lence was 39% in December 1986 at the start of the in
tervention, and 78% in April 1987, post-intervention. 

Home treatment of fever/malaria was 3-5% for the pe
riod.
 

There was a significant decrease in the number of 
mothers who used health facilities for treatment 
of fevers during the intervention period (from 
100% to 29%). 

e 	 There was a corresponding increase in mothers 
using TBAs (from 0% to 56%). 

e 	 By mothers' accounts, 24% of treatment by 
trained TBAs was the correct (3-day) dosage; 
while correct dosage was given by health work
ers in 13% of cases in the intervention area 
(p = 0.17, ns) and 7%of cases in control area. 

* 	 Undemireament was the most common cause of 
incorrect dosage (59-84% for health workers, and 
51-100% for TBAs). 

* 	 According to treatment records, 92% of 691 chil
dren treated by TBAs received the correct dos
age, versus 18% of 300 episodes treated by 
health workers (p < 0.00001). 

* 	 Children under five constitute 42% of patients 
seen by TBAs, and received 21% of chloroquine 
distributed. 
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The 1987 cost of training one TBA was estimated 
at 38.63 Malawi kwacha (US $17.25), and the 
cost of providing chloroquine to a cldid younger 
than 5 years old with fever was MK 0.60 ($0.28). 
On a national basis, estimated cost ranged from 
MK 1.04 million to MK 9.8 million in the fifth 
year of a proposed phase-in (US $0.5 million to 
$5.4 million). Costs do not include training costs. 

* 	 STUDY CONCLUSIONS AND 

RECOMMENDATIONS
 

1. 	TBAs are an acceptab! and possibly preferred 
source of treatment and advice to mothers of 
children with fever. 

2. 	 TEAs are reported by mothers to be "as accu-
rate as health workers" in prescribing chloro-
quine, but peiformanc of both was "less than 
ideal" 

3. 	Recurrent costs to provide treatment to children 
through TBAs are considerable. Savings in 
health facility costs are difficult to estimate. 

U STUDY LIMITATIONS 

Author notes that cost estimates are "crude at best" and 
based on the estimated annual incidence of fevers in 
children under five. Estimates would also vary consid-
erably depending on whether study assumes all epi
sodes are treated, and whether adjustments are made 
for treatment provided to persons outside the target 
group (58% of treatments in this case). Other consid
erations: 

The use of TBAs may not remain at documented 
levels for an indefinite peried. It is not unusual for 
newly introduced programs to record high initial 
use followed by stabilization at somewhat lower 
levels as the "newness" or novelty of the innovation 
decreases (ROGERS E.M: Diffusion of Innova-
tions, 3rd Ed. New York: Free Press. 1983). 

" 	 Much of the mothers' willingness to use TBAs dur-
ing the intervention period may isave been attribut-
able to two very significant factors: (1) reliable 
chloroquine supply and (2) availability Ft no cost 
Author notes that the program as conceived would 
probably need to include small user fees to be sus-
tainable, but "even small fees may alter the accept-
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abiliry of TBAs as a source of advice and medi
cation." This hypothesis was not tested, however. 

The intervention does not address the issue of lo
gistics and supply, which facility surveys showed 
previously to be a significant problem at periph
eral levels. Unless a parallel distribution system 
were established for TBAs (with its attendant 
cost), the frequent stock ruptures and drug short
ages that exist in health facilities might also oc
cur with TBAs as providers. 

U 	PROGRAM AND POLICY IMPACT 

The recommendations of this study for incorporating 
TBAs in treatment has not been widely adopted in 
practice, although both the 1985-89 and the 1990-94 
Five-Year Plans have included village level health 
workers (including TBAs) in their strategy for extend
ing service delivery into the community. The 1990-94 
National Plan for Malaria Control for example, notes 
that although "efforts have been made in certain dis
tricts to provide malaria treatment at the community 
level, this has not been widely employed across the 
country." A 1989 joint review of CDD and Malaria 
control programs noted that lack of sufficient experi
ence and resources had hampered previous efforts. In 
general, all of these proposed community-based inter
ventions included some partial cost-recovery through a 
minimal fee (a question raised in this study). 

Evidence suggests, therefore, that the mandate for in
volvement of community-based interventions apparently 
persists, although constrained by limited resources. 

U 	PUBLICATIONS 

HELITZER-ALLEN DL: Collecting information in 
the field: An experience designing record forms for 
traditional birth attendants in Malawi, in: 
SEIDEL, RE: Notes from the Field. In Communi
cation For Child Surival. Washington, DC: Acad
emy for Educational Development, April 1993. 

This article describes the evolution of the TBA pro
gram over 10 months (6 months beyond this initial 
study). A detailed description of the development of 
the recording form used by TBAs to record treatment 
is included. The longer follow-up confirmed findings 
of the short-term study; recording practices improved 
significantly with improved design of forms, but many 
reports of undocumented use of chloroquine were also 
noted. 
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PARASITOLOGICAL AND CLINICAL EFFICACY OF 25 AND
 
50 MG/KG OF CHLOROQUINE F-OR TREATMENT OF PLASMODIUM
 

FALCIPARUM MALARIA IN RWANDAN CHILDREN
 

STUDY LOCATION: RWANDA 

SHORT TITLE: EFFICACY OF CQ25 AND CQ50 IN RWANDAN 
CHILDREN 

PRINCIPAL INVESTIGATOR: SEXTON, Dr. John D. 
Malara Branch, MS F-12 
Division of Parasitic Diseases, 
Centers for Disease Control and Prevention, 
Atlanta, GA 30333 

CO-INVESTIGATORS: Deloron P, Buglimfura L, Ntilivamunda A, 
Neill M. 

U 	STUDY DESIGN 

The standard chloroquine treatmentfor Plas
modiumfalciparummalariais 25 mg (base)/kg 
(C25) given over 3 days. In Rwanda, 50 mg/kg 
(C50) administered over 6 days has been rec
ommended by the FacultyofMedicine, Ministry 
of Health. The present study compared clinical 
and parasitological efficacy and side effects of 
C25 and C50 in children less than or equal to 
years of age. In vitro studies with chloroquine, 
mefloquine, pyrimethamine, and quinine were 
also performed.A 3-day treatment of C25 was 
given to 90 children and a 5-day treatment of 
C50 was given to 48. Patients were followed 
for a totalof 15 days (DOto D14). 

* 	 RESULTS 

" 	At day 14, 73% of the C25 and 67% of the C50 
children were still parasitemic, but the mean geo
metric parasite density had decreased by at least 
96% in both groups. 

" 	 Clinically, 44 C25 and 12 C50 children had fever 

on day 0; by day 14 only 4 (9%) C25 and 4 
(33%) C50 children still had fever. Side effects 
were found to be minimal. 

The chloroquine in vitro tests corroborated the in 
vivo findings. 

U STUDY CONCLUSIONS AND 

RECOMMENDATIONS 

1. 	For malaria therapy of Rwandan children under 
5 years of age, the WHO recomnended dosage 
of 25 mg/kg given over 3 days produced bere
fis siia o a ds 
quine given over 5 days. 

2. 	 P.falciparumwas found to be quite sensitive to 
melloquine and quinine but showed a high 
(59%) resistance to pyriniethamine. 

N 	PROGRAM AND POLICY IMPACT 

As a result of this study the Ministry of Health recom
mended CQ25 as standard treatment of uncomplicated 

nalara in children. 
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* PUBLICATIONS 

SEXTON JD, DELORON P, BUGLIMFURA L, et al: 
Parasitologic and clinical efficacy of 25 and 50 mg/kg 
of chioroquine for treatment of Plasmodium falci-
parum malaria in Rwandan children. Am J Trop Med 
Hyg 38:237-43 (1988). 

* RELATED STUDIES 

DELORON P, SEXTON JD, BUGLIMFURA L, et 
aL: Amodlaqulne and sulfadoxine-pyrimethamlne 
as treatment for chioroquine resistant Plasmodium 
falciparun in Rwanda. Am J Trop Med Hyg 
38:244.8 (1988). 

Chloroquine treatment failures from the above 
study were treated with Amodiaquine 25 mg/kg or 
Sulfadoxine-Pyrimethamine in recommended dose. 
Of 68 children, 50 on Amodiaquine (78%) cleared 
parasites by D7. All of 34 children on sulfadoxine
pyrimethamine cleared parasites by D7. No major 
side effects requiring cessation of treatment were 
detected. Presence of RI type resistance (delayed 
recrudescence) could not be excluded. 
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SINGLE-DOSE CHLOROQUINE THERAPY FOR PLASMODIUM
 
FALCIPARUM INCHILDREN INTOGO, WEST AFRICA
 

STUDY LOCATION: 	 TOGO 

SHORT TITLE: 	 SINGLE-DOSE CO THERAPY, TOGO 

PRINCIPAL INVESTIGATOR: 	 BREMAN, Dr. Joel G.
 
Malaria Branch, MS F-12
 
Division of Parasitic Diseases,
 
Centers for Disease Control andPrevention,
 
Atlanta, GA 30333 

CO-INVESTIGATORS: 	 Gayibor A, Roberts JM, Sexton JD, Agbo K, Miller KD, 
Karsa T, Murphy K 

* STUDY DESIGN 

Chloroquire, in a single dose of 10 mg of U STUDY CONCLUSIONS AND 
base/kg, was given orally to Togolese children RECOMMENDATIONS: 
less than 5 yearsof age as primarytherapyfor 
Plasmodiumfalciparum malaria.A simplified A single dose of chloroquine for treating ma-
World Health Organization in vivo method was lada can be considered for those areas of Af
used, as was a sequential analysis procedure, rica where the efficacy of such therapy is
for determining if the drug trial was a success documented whereand an antimalarial drug 
orfailure.This study was carriedout in 1984. sensitivity monitoring system is operating. 

* RESULTS 

" 	In three regions 178 children were treated; 174 U STUDY LIMITATIONS 
(98%) responded successfully, which required a Limitation of test to 7-day follow-up cannot ex
greater than or equal to 75% reduction in para- clude late recrudescences of RI type. This was
sites by day 2 and elimination of parasites by day acknowledged by the authors, but they also note 
7. 	 the difficulties inherent in follow-up at D14 andD28. 

" 	 All four failures had low blood levels of chloro
quine and desethylchloroquine at day 7.
 

"At the time of this study a mixed pictureexisted in Togo 
regardingmalariatreatmentpractices- although 
1Omg/kg was officially recommended,the 25mg/kg 

regimen wasfrequently used...." 
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0 PROGRAM AND POLICY IMPACT 

This study's recommendaion was for continued use of 
CQ1O in Togo on the basis of the effectiveness of this 
regimen in areas of low chloroquine resistance. The 
authors disputed then existing recommendations for 
the use of CQ25 in areas where resistance does not ex
isL At the time of this study a mixed picture existed in 
Togo regarding malaria treatment practices - al-
though 10 mg/kg was officially recommended, the 25 
mg/kg regimen was frequently used in response to 
WHO published recommendations. The recommended 
dose of chloroquine for the treatment of fever and ma-
laria was 10 mg/kg until the summer of 1988 (follow-
ing a national conference in March 1988), when the 
dose was changed to 25 mg/kg. (Resistance was f'ust 
documented in Togo in 1987.) Regular surveillance of 
P.falciprum sensitivity to chioroquine and other anti-
malarials was subsequently established (see below). 

The field and laboratory work for this series of studies 
was coordinated and supervised by the Service National 
du Paludisme. The exercise contributed to the training 
and experience of 13 local health professionals. 

U PUBLICATIONS 

BREMAN JG, GAYIBOR A, ROBERTS JM, et al.: 
Single-dose chloroquine therapy for Plasmodiumfalci
parum in children in Togo, West-Africa. Am J Trop 
Med Hyg 36:469-73 (1987). 

N RELATED STUDIES 

GNAMEY K, KESSIE K, bREMAN JG, et al.: Ef
ficacite des antlpaludiques sur ie Plasmodiumfalci
parum au Togo. Risultats d'une sirie d'enquites en 
1988 et en 1989. Bull Soc Pathol Exot Fillales 
84:1005 (1991). 

In vivo testing in 1988 showed average CQ resistance 
of 32% (range 27% to 39%) at four sites in Togo, with 
2.2% prevalence of RHI type resistance. Amodiaquine 
resistance of 18.5% was shown at two sites (16% at 
Tone, 21% at Kloto), with 0.8% prevalence of RIII 
type resistance. Subsequent hospital surveillance at the 
University Hospital Center (CHU), Lome, revealed 
44% CQ resistance and 8.3% amodiaquine resistance, 
but no resistance to quinine in 86 patients tested. 
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HOME TREATMENT OF FEBRILE CHILDREN WITH 
ANTIMALARIAL DRUGS IN TOGO 

STUDY LOCATION: TOGO 

SHORT TITLE: HOME TREA T 04 T OF FEVER, TOO 

PRINCIPAL INVESTIGATOR: DEMING, Dr. Michael S. 
Technical Support Division 
International Health Program Office, MS F-03 
Centers for Disease Control and Prevention, 
Atlanta, GA 30333 

CO-INVESTIGATORS: Gayibor A,Murphy K,Jones TS, Karsa T 

U STUDY DESIGN 

A follow-up survey was conducted of mothers 
interviewed in the 1984 Mortality and Utiliza-
tion of Health Services (MUttS) survey in !he 
Plateaux region of Togo (see summary for 
WALDMAN et aL: Togo MUHS study). In the 
MUHS survey, women ofchildren younger than 
6 years ofage were asked if their children had 
had fever or malaria in the preceding two 
weeks. In the follow-up survey, conducted in 
the three ofthe Region 's five prefectures (18 of 
the 30 original clusters). Mothers who had an-
swered "yes" to this question were questioned 
in detail about the care their child received 
during the fever or malaria illness, including 
the identity and amount of any antimalarial 
drug received, and the children were weighed.
When necessary, samples of drugs and their 
packaging were shown to mothers to assist 
them in identifying the drug their child re-
ceived "Home treatment" was defined as 
treatment with an antimalarial drug received 
before visiting a health facility or in the ab-
sence ofa visit to ahealthfacility.A concurrent 
survey was undertaken of the fever treatment 
practices of health facility staff at a conven-
ience sample of 10 healti; facilities in the pre-
fectures ofthe follow-up survey. 

U RESULTS 

The analysis of treatment practices was limited to 507 
children with a completed episode of fever. 

Altogether, 20% of children with fever were 
taken to a health center, and 83% were treated at 
home with an antimalarial drug (11% received 
both home and health center treatment); 8%of 
children were not treated at home or at the health 
center. 

Of children treated at home 97% were treated on 
the first day of fever. In contrast, only 17% of 
those treated at health centers were treated on the 
first day of illness. 

Chloroquine was the drug used for 94% of chil
dren treated at home. A single commercial prepa
ration - Nivaquine was used for 91% of 
children and was well known by name. 

At the time of the survey, recommended treat
ment for malaria was 10 mg/kg of chloroquine, 
given as a single dose. This dosage was known to 
be effective from recent in vivo testing. In the 
survey "acceptable" chloroquine treatment was 
defined as 10-20 mg/kg received during the first 
24 hours of treatment. In all, 29% of home chlo
roquine treatments dosages were in this range. 
Seventy percent of treatments were below the 
range and 1%were above. 
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HOME TREATEMENT OF FEVER, TOGO 

CQ Dosage Administered to Children 


Plateaux Region, 1984 n • 370 


Fso- iay 
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40%

2a.8 

ts% 
4 10 10 to ,20 2O* 

CO Dosage (mg/kg) 

iF Iepromptness, 

Street vendors or market sellers supplied 64% of 
the chloroquine used for home treatment, and 
pharmacies supplied 35%. 

All 586 mothers in the survey were asked how 
they would prefer their children to be treated at a 
health center - with pills, syrup, or by injection. 
Fifty-seven percent preferred pills or syrup, 33% 
said they did not know, and only 10% said they 
preferred injections. Ile main reason cited 
70% of respondents) was fear of paralysis from 
injections. However, 69% of clinicians surveyed 
(9/13) believed that mothers preferred injections 

* 	 A review of health center records during thesame period showed that 66% of children treated
for malaria received an injection l 

* 	 In 13 villages in Wawa and Kloto Prefectures, 
where the follow-up survey was conducted, there 
were 34 vendors (revendeures) who sold "Ni
vaquine" tablets (the most popular brand of chlo
roquine), along with other commonly used 
household supplies. Only one of these villages 
had ahealth worker able to dispense chloroquine. 
Cost per tablet was 0.5 to 0.8 cents more from 
village vendors (1.8 to 2.1 cents) than from state 
pharmacy outlets (1.3 cents). 
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* 	Nivaquine was available from all village vendors 
in quantities of one or more tablets. However a 
minimum purchase of 20 tablets was usually re
quied at state pharmacy outlets. 

e 	 Only 9% of respondents in the follow-up survey 
recognized the role of mosquitoes in causing ma
laia 

* 	STUDY CONCLUSIONS AND
 
RECOMMENDATIONS
 

1. 	Home treatment of febrile children with an an
timnalarial drug is extremely conhmon in south
central Togo. 

2. 	The use of alternative health care resources 
(village vendors) in this setting was more com
mon than the use of health centers or pharma

is 

ce.ofr 
3, Early home treamer offers advantages ofavailability (even to children with

out ready access to health centers), and sustain
ability (since home treatment is self-financing 
and self-managing). 

4. The main problem identified in home treatmentwas indlerdosing. Overdosing was uncommon. 

5. A pictorial display showing appropriate treat
mentctoral display ed apprmcie and 
en 	 doage nd displayed atphracind 

by village vendors might reduce underdosing. 
6. The use of injectable antimalarials by health 

workers was quite excessive. Health wokers' 
misconceptions about mothers' preferences 
may have contributed to this. 

5The authors raise the question of whether or not 
countries should actively encourage involve
mert ofparents in home treatment offebrile ill

ness in the interests of child survival. 

M STUDY LIMITATIONS 

None cited, but the study surveyed only one region of 
Togo, and within that region surveyed only 18 clusters 
instead of all 30 assessed originally. The results may 
not be representative of the entire country. The authors 
of this study also acknowledge that use of home treat
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ment varies considerbly from region to region and 
country to country. 

SPROGRAM AND POLICY IMPACT 


This study is an instructive example of country-spe-
cific research that is ertremely relevant to this country
but whose specific findings cannot be readily applied 
to the policy or programmatic needs of another coun
try. 

By most accounts, the implications of this study's
findings have not been fully exploited. Probably the 
most significant finding was that the use of alternative 
sources of medical care is a significant factor in the 
health-related behavior of populations. In general,
however, official government health services seldom 
take account of alternative providers, despite the fact 
that these providers may account for a significant pro-
portion of all health care services available. 

Although WHO recommendations for the prompt 
treatment of febrile illness (presumptive treatment of 
malaria) was a CCCD priority, ministries of health 
(and the CCCD project) did not generally embrace
home treatment or self treatment as part of that strat-
egy. This is not unique to the ACSI-CCCD project or 
to project countries. In general, early community treat-
ment has focused mainly on the use of first-line com
munity health workers (CHWs) or village health 
workers (VHWs), or other resources operating from 
community health centers. Even this strategy has not 
been widely espoused or adopted, although it has been 
applied to varying degrees, usually on a local level, 

In a wider sense, this situation also reflects a more fun-
damental issue - that is, the recognition (or non- rec-
ognition) by the health system of the status quo. It 
should be noted that this study does not propose a 

strategy of using parents as treatment providers but

simply acknowledges that parents are already function-

ing as treatment providers. It also demonstrated that 
this occurs to a considerable degree, and that parents 
treat promptly and with the correct drug. 

Although the malaria program in Togo has acknow-
ledged the home treatment of malaria to be very wide-
spread, home treatment is not a part of national policy.
In part, such decision-making is complicated because 
the retail sale of chloroquine (and other drugs) by non-
pharmacists is technically illegal (although widely 
practiced) in Togo. This situation is not uncommon in 
sub-Saharan Africa. 

* PUBLICATIONS 

DEMING MS,GAYIBOR A, MURPHY K et al.: 
Home treatment of febrile children with antimalarialdrugs in Togo. Bull World Health Organ 67:695-700 
(1989) 

U RELATED STUDIES 

GAYIBOR A, D'ALMEIDA AE, BAYOR M: A 
propos de I'utlllsation des antipaludiques: Resultatsd'enquete dans les pharmacies de la commune de 
Lom, du 12 au 16 Mars 1990. 

A 1990 questionnaire survey of pharmacists, sellers,
and clients at 45 pharmacies in Lom: approximately
78% of antimalarials were sold as tablets or suspension
and 22% as injections. Only 25% of sellers gave cor
rect dosages of chloroquine and pyrimethamine-sul
phadoxine, 32% did not answer, and 43% gave a 
wrong response. Of the clients, 32% knew correct dosages, 18% gave a wrong response, and 50% said they
did not know. Only 12% of clients preferred injectable
antimalarials for the treatment of children. 

GLIK DC, WARD WB, GORDON A, IHABA F.: 
Malaria treatment practices among mothers in 
Guinea. J Health Soc Behav 30:421-35 (1989). 

A total of 243 mothers were interviewed from urban 
and rural areas of two provinces (Kinrdia i'J 
Telimele). Of these, 33% of rural mothers and 69% of 
urban mothers sought health center care for children 
with fever. Access and availability factors were more 
important than knowledge or beliefs in seeking care.Of rural mothers 22% reported taking chloroquine as 
did 39% of urban mothers. Beliefs were more strongly
associated with chloroquine use during pregnancy than 
with use for treating children with malaria. 

GLIK D, GORDON A, WARD W, et al.: Focus 
group methods for formative research in child sur
vival: an Ivorian example. Intl Q Commun Health 
Education 8:297-316 (1987-88). 

In all, 24 focus groups were used (representing 6 lan
guage or ethnic groups in 3 geographic zones of Cote 
d'Ivoire) to identify treatment preferences, local classi
fications of maiaria and febrile illness, and access and 
availability of treatment. (Methodology is described 
but results are not reported in detail in this article). 
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MISSION EFFECTUEE DANS LE CADRE DU COURS INTERNATIONAL
 
SUR LA CHEMOSENSIBILITE PALUSTRE ORGANISE PAR L'USAID
 

ET LE CDC ATLANTA A ABIDJAN DU 3 AU 25 SEPTEMBRE 1986
 

STUDY LOCATION: 	 COTE D'IVOIRE 

SHORT TITLE: 	 INVIVO EFFICACY OF CHLOROQUINE, COTE D'IVOIRE 

PRINCIPAL INVESTIGATOR: 	 SORO, Dr. Benoit N 
Medecin-Epidemiologiste 
Institut National de Sante Publique
BP V47, Abidjan 

CO-INVESTIGATORS: 	 Davis CE, Peyron FM, Yao F,Saki ZM, 
Nguyen-dinh P,Breman JG 

U STUDY DESIGN 

In order to dev.lop a malaria treatment policy U STUDY CONCLUSIONS AND 
for children with Plasmodiumfalciparum,an in RECOMMENDATIONS 
vivo and in vitro chloroquine (CQ) sensitivity 1. Although CIOappeared effective clinically and 
study was conducted in Cote d'Ivoire in Sep- 1Altog i n Cte incallyeant
tember 1986. The efficacy of a single dose of parasitologically in Cote d'Ivoire, a treatment 
CQ 10 mg base/kg (CI) was tested with as- dose of 25rmg of CQ basekg (C25) over 3 das 
sessment of subjects on days 2 and 7 after was recommended as frst-line therapy for matreatment,ata 

2. The higher dose was recommended in view of 
0 RESULTS the predicted spread of in vivo CQ resistance 

into West African countries, including Cote 
" A total of 108 (99/o) of 109 children were d'Ivoire.

aparasitemic on day 7. 3. The C25 dose st01 retains clinical effectiveness 
• Of 33 isolates of P.falciparum tested in vitro, 2 in most partially-immune persons living in ar

(6%) were resistant to CQ. eas with low-level chloroquine resistance and 
alternate drugs are more expensive. 

'As a resultof this seminar,a nationalstrategyfor the 
treatmentofmalariawas elaborated,usingchloro
quine at a dose of25mg/kg over a three-dayperiod" 
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* STUDY LIMITATIONS 

The study's scope was limited by site selection. Se-
lected areas do not necessarily constitute a repre-
sentative sample of possible surveillance sites, but the 
study acknowledged this. The n-ed for a more system
atic (and comprehensive) surveillance system was rec-
ognized in the recommendations. 

* PROGRAM AND POLICY IMPACT 
"As a result of this seminar, a national strategy for the 
treatment of malaria was elaborated, using chloroquine 
at a dose of 25mg/kg over a three-day period" (1987
external evaluation). It is noteworthy that the final pol-
icy adopted is more stringent than war-anted by the 
study's own findings and recommendations. This pol-
icy was developed by a technical committee on the ba-
sis of study findings, but was not limited to this study. 

The study's recommendation for sentinel surveillance 
of chloroquine resistance was also endorsed and im
plemented in 1990-91. 

The seminar provided significant practical experience 
for 17 participants from Cote d'Ivoire, Burundi, and 
Guinea. Competencies were gained in monitoring 
chloroquine resistance, reviewing current knowledge, 
and usin6 study data to elaborate policy or strategies. 

Participants were not appreciably involved with gener
ating proposals, study design, or any other aspects ex
cept implementation. On the other hand, utilizing two 
OCCGE staffers as resource persons provided mutual 
benefits to that body and to seminar organizers. 

U PUBLICATIONS 

SORO B, DAVIS CE,PEYRON FM, et al.: Formula
tion of a malaria treatment policy for children in Cote 
d'Ivoire as chloroquine resistant P.falciparumspreads 
into West Africa. Ann Trop Med Parasitol 83(2):101-6 
(1989). 
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PREVALENCE DU PALUDISME DANS LES CAS DE FIEVRE OBSERVES
 
CHEZ LES ENFANTS DE 0-4 ANS AU CENTRE DE PROTECTION
 

MATERNELLE ET INFANTILE (PMI) D'AGBOVILLE.
 

STUDY LOCATION: 	 COTE D'IVOIRE 

SHORT TITLE: 	 MALARIA INCHILDREN 0-4YO, AGBOVILLE 

PRINCIPAL INVESTIGATOR: 	 IMBOUA-BOGUI, Dr. Guy
 
Medecin Epidemiologiste et de Santd Communautaire
 
Institut National de Santd Publique
 
BP V47, Abidjan
 

CO-INVESTIGATORS: 	 Diawara I 

N STUDY DESIGN e 	P. falciparum alone was responsible for all 42 
dry season cases of malaria and for 91% of rainy

Prospective review of all patients with fever season cases. 
seeking treatment at the PMi Center, Ag

boville, from March through May 1986 (dry

season) and July through August 1986 (wet

season). Prior records show children aged 0to MAJOR CAUSES OF FEVER, AGBOVILLE 
4 years comprise 46% of patient population. M C AS EOF FE VR 18L 
Fever defined as temperature greater than or
 
equal to 38C deg, (or 37.5C deg for all pre- Poro.ntago of comes
 
mature infants). All patients had clinical exam, Go
 
thick smears for blood parasites, white cell
 
count, and treatment with chloroquine at
 
1Omg/kg. Initial plans to evaluate urinary chlo- 45
 
roquine by DILL-GLAZKO method was aban
doned during study because of difficulties in ..
 
obtaining urine, inconvenience to mothers, etc.
 
Follow-up blood smears at D3 and D7 also 30 ..
 
proved impractical because of remoteness of
 
patients' living quarters and transportation dif- 20.
 
ficulties. ai 	 U 

E 	RESULTS . 
* 	Prevalence of malaria parasitemia was 22% in the Vali.a LRTI Diarrhes Pyoderu,URTI Other
 

dry season, and 39% in the rainy season. = Dry Sason MRaIny Season
 

" 	Mean parasite densities were 5,500/mm 3 for dry REF: IMUOUA-9o0uI
Ws a=3 	 NOTEt Because of multiple diagnoses.season cases of malaria, and 6,200/mm for rainy roente do aot add up to 100%
 

season cases. The difference was not statistically
 
significant.
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" 	 Of cases of clinical malaria, during the rainy sea-
son 60% were confirmed by positive slides, but 
during the dry season only 28% of cases were 
confimed by positive slides. The difference was 
statistically significant. 

* 	 Principal causes of fever by season are shown in 
the accompanying figure. 

" 	 Of 183 febrile patients NOT diagnosed as ma-
laria, 19% were positive for parasites on thick 
smear (false negatives). Parasite prevalence rates 
were 17% for the dry season and 22% for the wet 
season. 

" 	 In 67% of patients with positive parasitemia dur-
ing the dry season, leucocyte counts were less 
than 10,000. Mean leucocyte count was 8,700. 
During the rainy season, only one parasite posi-
tive patient (1/59) had a leucocyte count below 
10,000, and mean count was over 19,000. 

" 	 Of 59 parasite positive patients during the rainy 
season, 13 (22%) had parasite counts less than 
1,000/mm3 , indicative of malaria "infection" 
without "disease". None of the 42 patients in the 
dry season had parasite densities below 1,000. 

* 	 STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


I.Malaria disease (defined as parasitemia greater 
than 1,000/mni3) occurred in only 22% to 30% 
of children 0 to 4 years of age with fever. 

2. 	Forty percent (40%) of febrile patients in the 
rainy season have parasitemia. 

3. 	A clinical diagnosis of malaria was more reli-
able in the rainy season. 

4. 	 A significant number of children with 
parasitemia will be overlooked unless all febrile 
children are treated presumptively for malaria. 

5. 	In absence of laboratory facilities it is recom-
mended to ensure antimalarial coverage in 
cases of fever in children 0 to 4 years of age, 
particularly in the rainy season. In areas of high 
malaria endemicity, malaria treatment should 
be added to antibiotic treatment of other child-
hood febrile illness. 

STUDY LIMITATIONS 

The study population is probably not appropriate for 
generalizing results to the country's population at 
large, because physical conditions vary greatly 
throughout Cote d'Ivoire, (e.g., both savanne and for
est 	 geographies). Moreover, Agboville is relatively
close to Abidjan (90k). Additional limitations were 

Plans to hold children pending results of testing
before providing treatment proved difficult in the 
field, as did prospects for collecting urine sam
pies from febrile children (to evaluate or confirm 
prior home treatment). Urine analysis was there
fore aborted, and presumptive treatment of all 
febrile children with chloroquine was eventually 
decided upon. 

* 	 Planned home follow-up at D3 and D7 proved 
unfeasible and was also abandoned. 

N 	PROGRAM AND POLICY IMPACT 

Not documented. Results of the study show somewhat 
lower levels of infection than do two prior studies by 
Imbou-Bogui. Results of one study showed levels of 
infection in a forest area of 54% in the rainy season 
and 12% in the dry season. The second study found 
77% of febrile children and 35% of non-febrile chil
dren to have parasites. This is not entirely inconsistent, 
however, with the variability of parasitemia in differ
ent locations and at different seasonal periods. 

In fact, the present study did provide a small contribu
tion to several 1986 studies evaluating malaria preva
lence and treatment. These in turn were used in 1987 
to formulate a national malaria policy that included 
provision for presumptive treatment of children with 
fever using antimalarials. This policy was eventually 
approved by the Ministry of Health in January 1988. 

PUBLICATIONS 
None documented. 

. Duringthe dry 
season only 28% of 

cases were confirmed 
s e

by positive slides." 
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STUDIES 	ON CHLOROQUINE EFFICACY 
IN SWAZILAND, 1986 

STUDY LOCATION: SWAZILAND 

SHORT TITLE: CQ EFFICACY IN SWAZILAND 

PRINCIPAL INVESTIGATOR: TSHABALALA, Dr. Ruth 
Ministry of Health 
Swaziland 

CO-INVESTIGATOR: 	 Khoromana C 

U STUDY 	DESIGN 

The study used 7-day in vivo testing of a CIO 

(single dose) chloroquine regime. Study was
 
undertaken in May-June 1986 concurrently 

with a training course on vivo testing tech-

niques. Two test sites were used - Big Bend,
 
and St. Phillips Mission, both in the lowveld 

regionof Swaziland.Initial recruitmentof chil-

dren 0 to 5 years of age was targeted. Addi
tional children from a Mozambican refugee 

camp at Ndzevana and children older than 5 

years of age were subsequently included be
causeof low infection rates and low numbers at 

originalsites. Inclusion criteria:pure P.falci-

parum infection, no prior CQ teatment, and 

condition not so severe as to requirehospitali-

zation.
 

*]RESULTS 

Atotal of 2,766 children were screened. 

" 	Of all children, 200 (7%) had malaria parasites 

on thick smear.
 

" 	Of the positive cases, 12 of 35 completing the 7-

day follow-up (34%) continued to have low-

grade parasitemia. 


* 	 Only 6 parasite positive children were reported 
febrile at onset of treatment. All of these became 
afebrle by D7. 

E 	 STUDY CONCLUSIONS AND
 
RECOMMENDATIONS
 

1. 	CIO regime was not recommended for parasi
tologic cure. 

2. 	 Further testing using C25 regimen should be 
pursued. 

3. 	 Policy of routine chemoprophylaxis of children 
younger than 5 years of age five should be 
reevaluated in view of emerging chloroquine 
resistance. 

N STUDY 	LIMITATIONS 

" 	Positivity rates for parasites are hardly repre
sentative of the country as a whole, since man) 
may have been imported cases from the refugee 
camp. 

" 	 Similar implications apply for CQ resistance 

43% of failures were recorded in the sample that 
included the refugee camp, and 21% in the sam
pie from the alternate site. 
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* PROGRAM AND POLICY IMPACT 

The recommended follow-up study testing C25 chloro-
quine regimen was carried out in March 1987 and re
corded parasitological failure in 79% of 29 children 
tested. Although recognizing this, the 1988-90 national 
plan retained chloroquine as the first line treatment fo 
malaria (in a dose of 25 mg/kg) in view of chloro-
quine's wide availability and clinical efficacy. 

The recommended phasing out of routine prophylaxis 
in groups other than pregnant women was also adopted 
as policy. 

* PUBLICATIONS 

Results included in BREMAN JG, CAMPBELL CC: 
Conbating severe malaria in African children. Bull 
World Health Organ 66:611-20 (1988). 
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RESPONSE OF CHILDREN WITH PLASMODIUM FALCIPARUM TO
 
CHLOROQUINE, AND DEVELOPMENT OF A NATIONAL MALARIA
 

TREATMENT POLICY IN ZAIRE, 1985
 

STUDY LOCATION: 	 ZAIRE 

SHORT TITLE: 	 CO RESPONSE INCHILDREN AND NATIONAL TX POLICY 

PRINCIPAL INVESTIGATOR: 	 PALUKU, Dr. Kalenga-Mbudi
 
Malaria Coordinator
 
Medecin, PEV/CCCD BP 9638
 
Kinshasa, Zaire
 

CO-INVESTIGATORS: Breman JG, Moore M, Ngimbi NP, SEXTON JD, Roy J, Steketee 
RW, Weinman JM, Kalisa-Ruti, Mambu Ma-Disu 

M STUDY DESIIN In Bwamanda, 92% of children were 
aparasitemic 7 days after chloroquine (10 mg/kg)

Study was executed during 3 weeks in Septem- but in Kinshasa only 44% were free of parasites
ber and October 1985, concurrent with a after 25 mg/kg chloroquine.
CCCD regionalworkshop on in vivo drug sur
veillance. Fourof nine regions were selected: 
Kindu (Kivu region -- previously known to 7-Day in Vivo Chloroquine Response
have chloroquine resistant P. falciparum - P Falciparum, Zaire 1985, n339 
CRPF), Bwamanda (Equateur- no known re
sistance), Kimpese (Bas-Zaire - CRPF re
ported recently), and Kinshasa (CRPF olsuspected). 

A CDC modification of the standard WHO in vivo test 50% -....... 
was used to evaluate response to CIO and C25 in chil
dren 0 to 5 years of age. Inclusion criteria: pure infec- 44, 47,

tion with P. falciparum (mixed infections excluded), 4 . .-.
 
parasites greater than 1,000/mm ,no prior antimalarial
 
treatment, and negative DJLL-GLAZKO urine test for ,
 126% 
CQ metabolites. Re-evaluation at D2, D3, and D7. 
Therapy failure indicated by greater than 25% of origi- 20%
 
nal parasite count present at D3, or any parasites at D7
 
(and confirmed urine test for CQ). 7%
 

U RESULTS 	 KInahas, Kimpe. Bwamanda Klndu 

Of 2,502 children screened, 33% were parasitemic. Of 	 = CQ1O M CQ25 

these, 339 were recruited for study. Fifty-two (15%) of RiEF PLUKU (le)

study children were febrile on DO. NOTE. C026 teating notdone at Dwamanda
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* 	 The mean drop in parasite density among those 
who did not clear parasites by day 7 was greater
than 98% of the initial value. 

" 	Only I child of 51 who were initially febrile re-
mained febrile, although 14 (28%) of these had 
resistant parasites. 

N STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


1. 	Although the parasite density decreased mark- 
1edAltyoaaitef ctestecm-the eosty
edly, the faidure of most subjects to become 
aparasitemi sincatea1983.re 
parasite sensitivity, since 1983. 

2. 	Despite parasitologic failures, both dosages 
continued to produce clinical improvement, 

3, 	Recommendations were made for the use of 25 
m_/kg chlomquine as first line treatment for fe
ver and malaria in children 0 to 5 years of age. 

4. 	 Alternative second-line drugs should be a 
able for chloroquine treatment failures. 

N STUDY LIMITATIONS 

" 	Only 4 of 9 regions in Zaire were evaluated. De-
spite this, findings were of sufficient significance 
in those regions to warant policy changes. 

" 	 Prevalence rates should be interpreted cautiously, 
since parasite prevalence is generally seasonal. 

U PROGRAM AND POLICY IMPACT 

This study had a major effect on the formulation of na
tional malaria policy for Zaire. The decrease in parasi
taemia and temperature, even among children with 
resistant strains, led the Ministry of Health to recom
mend 25 mg/kg choroquine as first line treatment for 
fever and malaria in their national malaria control plan. 

The plan also included drug sensitivity surveillance 
and a referral system for patients who do not respond
to chloroquine treatment. Since 1985, the drug sensi
tivity sarveillance network was extended to Kisangarn,
Lubunbashi, Tshikala and Katana. The operation ofthe widely dispersed surveillance network has been se
verely affected by economic constraints and political 
instability over the intervening years. however. 

In the national malaria plan, initial recommendations 
advising the use of C 10 in areas of low resistance were 

subsequently revised to recommend C25 for all areasofZaire. 

Investigation of response to alternative drugs (e.g. 
amodiaquine, pyrimethamine-sulphadoxine, quinine)
was also initiated - see DELACOLLETIE: Acta 
Leiden 55:159-62 (1987) and PALUKU: Ann Soc 
BeIg Med Trop 69:25-3 3 (1989). 

This study was an integral part of a training workshop 
and exercise that involved 45 participants from 4 coun
tries (Zaire Congo, Central Afncan Republic, and 
Rwanda). There were two complementaiy objectives 
of the workshop, and benefits of the training program 
were focused on both: (1) improving competency in 
the methodology and labwork involved in the in vivo 
tests, and (2) developing experience in the field inves
tigations and concept of in vivo sensitivity studies. The 
named principal investigator was only one participant 
in the planning and sponsorship of the, entire program 
and investigation. CDC/CCCD input in all aspects 

"Although the parasitedensity decreased 
markedly, thefdlure ofmost subjects 

to become aparasitemicindicateda marked 
decreasein parasitesensitivity since 1983." 
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(particularly planning, concept, and methodology) was 
major. 

The study is not stictly comparable with individually 
conceived and executed studies but has considerably 
benefited the principal investigator as well as other 
participants. 

U PUBLICATIONS 

PALUKU KM, BREMAN JG, MOORE M, et al.: Re-
sponse of children with Plasmodium falciparum tospone ofchidrenwitPlarnoium alcparw 
chloroquine and development of a national malariatreatment plicy in Zaire. Trans R Soc Trop Meal Hyg82:353-7 (1988). 

* RELATED STUDIES 

PALUKU KM, NGIMBI NP, MUSIIYA WK,
MAMBU MD: Efficacit6 comparative des traite
nwnts alternatlfs dans les Infections a P.falciparum 
au Zaire. Ann Soc BeIg Med Trop 69:25-33 (1989). 

At 3 of 14 sentinel sites (Kisangani, Tshela and Ban
dundu), in vivo studies of 3 alternative regimens ver
sus standard CQ25 treatment. Studies carried out 
during 1986 and 1987. Failure rates at D7 were 44% to81% for CQ25, 2% to 9% for Q140 (140 mg/kg quin
inine over 7 days) and 2% to 4% for pyrimethamine
shine (asadar. t o sithela)sulphadoxine (Fansidar). At one site (Tshela)
parasitologic failure with Q140 increased to 26% by
D14. All the antimalarials retained clinical effective

ness (determined by remission of fever). This was a 
CCCD-supported study. 
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ETUDE IN VIVO CHLOROQUINE: FEMMES ENCIENTES ET ENFANTS A
 
KINGASANI
 

STUDY LOCATION: 	 ZAIRE 

SHORT TITLE: 	 CQ EFFICACY IN PREGNANCY, KINSHASHA 

PRINCIPAL INVESTIGATOR: 	 PALUKU, Dr. Kalenga-Mbudi 
Malaria Coordinator 
Medecin, PEV/CCCD BP 9638 
Kinshasa, Zaire 

CO-INVESTIGATORS: 	 Gemiers M, Ngimbi NM, Kisi M, Moore M 

U STUDY DESIGN 
In Vivo CO Sensitivity, Kingasani, 1986 

A total of 71 pregnant women (parity I or 2) C010 vs CQ25 Pregnant Women, Children 
and38 children (aged0 to 5 years) with P.fal- Parasitologic Failure, Early vs. Late 
ciparum parasitemia were tested in the Kin
gasanidistrict,Kinshasa Women were treated oo% S r"o l Failure 

with CIO (chloroquine 1Omg/kg single dose) or 
C25 (C5mg/kg) dosages over 3 days. Children 

80% 	 .............. ............

received o n ly C25 regime n. 

o'U RESULTS 

* 	Forty one percent (41%) of pregnant women, 40%- .. . 

were parasitologic failures with CIO regimen;
 
31% were failures with C25 (p = ns).
 

* 	 Of women with initial counts less than
 
5000hm 3, 23% were failures; 43% of women
 
with counts above 5000/1m 3 were failures (p = Women CQlO Women C025 Children C025 

ns). 
1111EARLY M LATE 

of the CIO failures, ALUKU 

38% were early parasitologic failures (3); only 
8% ofC25 failures were early failures (1/12). NSTUDY CONCLUSIONS AND 

" 	 Thirty-eight percent (308%) .h1F, 1e0) 

" A total of 74% of children treated with C25 were RECOMMENDATIONS 
parasitologic failures (28/38); 18% of these 
(5/28) were early failures. 1. Fever is a poor predictor of malaria parasitemja 

in pregnant women. 
" There were no clinical failures. However, only 6 

of 71 parasite positive mothers were initially feb- 2. Significant levels of chloroquine resistance 
rile. were confirmed and were comparable to other 

concurrent studies in the region. 
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* 	STUDY LIMITATIONS 

* 	 Small sample size limits stratification of data by 
parity or other risk factors. Fiftee mothers were 
primipara, 56 were parity 2. 

* 	PROGRAM AND POLICY IMPACT 

One of a number of precursor (baseline) studies used 
in planning the subsequent 1987-88 chemoprophylaxis 
study. 

This study, and similar findings in Kenya (1986), con
frmed that fever is a poor predictor of parasitemia in 
pregnant women and reinforced WHO recommenda
tions for initial treatment of all pregnant women with a 
curative dose of antimalarials before chemoprophy
laxis. 

U] 	PUBLICATIONS 

None documented. Presented by CDC epidemiologist 
at 1987 ACSI-CCCD UNICOI conference. 
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MALARIA INFECTION IN PREGNANT WOMEN IN ZAIRE:
 
THE EFFECTS AND THE POTENTIAL FOR INTERVENTION.
 

STUDY LOCATION: ZAIRE 

SHORT TITLE: MALARIA AND PREGNANCY INZAIRE, 1985 

PRINCIPAL INVESTIGATOR: STEKETEF, Dr. Richard W 
Malaria Branch, MS F-12 
Division of Parasitic Diseases, 
Centers for Disease Control and Prevention, 
Atlanta, GA 30333 

CO-INVESTIGATORS: Breman JG, Paluku KM, Moore M, Roy J, Ma-disu M 

N STUDY DESIGN 

Study carriedout concurrenly with the 19&5 
workshops on in vivo drug sensitivity surveil-
lance. In five maternity centres in urban and 
ruralZaire,patients were evaluatedfor mater-
nal prevalence of Plasmodium falciparum 
parasitaetnia and recordedfever, frequency of 
abortions and stillbirths, newborn birth 
weights, and the feasibility of delivering anti
malarial chemoprophylaxis. Methods included 
record reviews, parasitology, and a question-
nairesurvey. 

N 	RESULTS 

" 	 Women in their first or second pregnancy, when 
compared with women in their third or higher 
pregnancy, had a higher frequency of parasitae
mia (38% and 15%), (p <0.001), higher parasite 
densities (geometric mean densities 927 and 277 
per mm3 (p= 0.01), and higher rates of stillborn 
and low-birth-weight infants (24% and 6.4%);
(p<0.00 1). 

" 	On average, pregnant women first attended pre-
natal clinics in the sixth to seventh month of ges-
tation and made three to four visits before 
delivery. 

U] 	STUDY CONCLUSIONS AND
 
RE CO NDATIONS
 
RECOMMENDATIONS 

1. In these areas of Zair, antimalarial interven
lions during pregnancy would have the greatest 
effect if they were targeted to women in their 
fust or second pregnancies. 

2. 	 Maternal attitudes and prenatal care-seeking be
haviors did not appear to be barriers to provid
ing an antimalaria intervention. 

U 	STUDY LIMITATIONS 
None cited. 

[ 	 PROGRAM AND POLICY IMPACT 

This study was one of several CCCD-supported stud
ies intended to define a rational policy for malaria pro
phylaxis and treatment in pregnant women. As 
examples of "health problem resea,-rh" they were 
meant to define the extent of the problem and to iden
tify sub-populations at greatest risk. 
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By linking this study to the drug sensitivity surveil-
lance studies done in five regions, the CCCD project 
was able to minimize project costs for this component, 
yet generate useful baseline information about the ex
tent of parasitemia and its sequelae in pregnant 
women. Results of the study confirmed that women in 
their first or second pregnancies were generally at 
greatest risk from malaria during pregnancy. In a set-
ting of limited resources, therefore, it has been recom-
mended that only women in their first, second, or third 
pregnancies should be priorities for chemoprophylaxis. 
This latter recommendation raises significant program
matic (and operational) questions however, since (in 
the African context), treating only a specific subcate-
gory of antenatal clinic patients might prove difficult 

Current recommendations in both Malawi and Zaire 
recognize a theoretical (and justifiable) priority for 
treating women in their first or second pregnancies but 

do not propose specific programmatic limitations. The 
Malawi policy, for example, notes that although 
chemoprophylaxis might not be routinely offered to 

women in their fourth or higher pregnancy, Chemopro
phylaxis should not be withheld "if requested or clini
cally indicated" (e.g., women with anemia). 

Although subsequent CCCD research activities inves
tigating malaria in pregnancy have dealt primarily with 
questions of biological susceptibility or treatment ef
fectiveness, some effort has been paid (particularly in 
Malawi) to investigating malaria's cultural context 
through formative and socio-behavioral research (see 
studies of HELITZER-ALLEN et al). 

U PUBLICATIONS 
STEKE'IT'EE RW, BREMAN JG, PALUKU KCM, et 

al.: Malaria infection in pregnant women in Zaire: the 

effects and the potential for intervention. Ann Trop 
Med Parasitol 82:113-20 (1988). 
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FAISABILITE/EFFICACITE DE LA CHEM OPROPHYLAXIE,
 
TRAITEMENT CHEZ LES FEMMES ENCEINTES
 

STUDY LOCATION: ZAIRE 

SHORT TITLE: MALARIA PROPHYLAXIS INPREGNANCY, KINSHASA 

PRINCIPAL INVESTIGATOR: PALUKU, Dr. Kalenga-Mbudi 
Malaria Coordinator 
Medecin, PEV/CCCD BP 9638, 
Kinshasa, Zaire 

CO-INVESTIGATORS: Moore MN, Gemier M,Kisi M,Nelson A, 
Vernon A,et al. 

N 	STUDY DESIGN 

Study site at Kingasani HospitalCenter, Kin-
shasa;study period1987-88. Mothers ofparity 
I or 2 were randomized to one of four treat-
mert groups: Group I - 1,200mg chloroquine 
(CQ) monthly over 2 days; Group 2 
1,200mg LQ at initialvisit, returnfor treatment 
offever as necessary; Group 3 - initial treat-
met and home supply of CQ in case offever 
Group 4 - recruited in the thirdtrimester and 
received initial treatment but no further treat-
merit. Infant birthweights were recordedat de-
livery; a subset of 10% of deliveries was 
evaluated for placental parasites locally and 
confirmed by the Armed ForcesInstitute of Pa
thology (AFIP), Washington, DC. Chloroquine 
compliance verified (on a subset of Group I 
patients only) by CDC modification of Haskins 
test or Saker-Solomon. Birth weight outcome 
analyzed by univariate methods and stepwise 
linearregression; logistic regressionwas done 
using birth weight greateror less than 2,500gm 
as a dichotomous outcome variable. Concur-
rent in vivo CQ sensitivity studies were done on 
a separate sample using CQ 1200mg vs. CQ 
25mg/kg. 

U RESULTS 

There were 3,116 mothers initially recruited (June 
1987 to May 1988); the completed study comprises 
1,885 mothers. Of the initial recruits, 913 patients 
(29%) did not deliver at the Center, and an additional 
318 patients were excluded after a change in proce
dures (digital scale introduced) and an error in patient 
instructions (Group 3). 

There was no significant difference in major pa
tient variables among groups 1, 2, or 3; group 4 
was slightly older but differed significantly only 
in parity (56% primipara); groups 1 and 2 had 
75%, and group 3 had 70%. 

* 	 A major determinant of birth weight was parity 
- primiparas having significantly lower birth 
weights across all groups. 

No significant difference in birth weight or per
centage of low-birth-weight (LBW) deliveries 
was detected among groups 1, 2, or 3. Member
ship in group 4 was significant by univariate 
'nalysis, linear regression, and logistic regres
sion. Mean birth weight was higher in group 4. 
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Group Mean Modian %LBW 
1. 2859 2878 17.3 
2. 2885 2918 18.3 
3. 2865 2903 16.7 
4. 2980 2983 11.4 

Other significant variables by logistic regression 
(birthweight 2500gm) were "days in study", ma
ternal weight, parity, and sex of infant. Signifi-
cant variables by linear regression were maternal 
weight, parity, sex of infant, and maternal height; 
these factors accounted for only 14% of variabil-
ity in birth weighL 

*In vivo CQ sensitivity showed Do signilficanlt 
change infailure rates among mothers from 1986 
(28% for CQ25) to 1988(28%). 

IN VIVO CO SENSITIVITY, ZAIRE 1988 

Failure Rates, CO 1200mg vs. C025 


Pregnant Females, Kingasani 


S Failure rats
100% 

0%. .-5. 

80% . 

170gm (p= 0.06); presence of malarial pigment 
was associated with a smaller decrease of 121gm 
(p = 0.07). 

U] STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. 	None of the three proposed regimes of chemo

prophylaxis examined by this study confers sig
nificant benefit on birth weight. 

2. 	 Chemopnphylaxis may confer some other 

benefit (in terms of other adverse outcomes),btrslso hssuyso e 
but results of this study show none.
 

3. 	The main determinants of birth weight (subject 

to intervention) that are shown by results of this 
stud) were parity, maternal weight, and time of 
enrollment. Maternal height and sex of infant 
also influenced birth weight, but are less sub
ject to intervention. 

4. 	 Identified variables accounted for only a small 
percentage of variability in birth weight. 

Placental studies suggest an association between 
smaller babies and placental malaria infection. 

6. 	 Data suggests that mothers are able and wilLing 
to comply with a regimen of monthly prenatal 

4 % --	 ...........
...............visits and medication.
 
31% 

24% 
20% - . 

0% co 1200 C026 

EI DAY 7 M DAY 1 

REF, PALUKU 

" 	There was however, a significantly increased fail-
ure rate in CQ 1200mg (approx 20mg/kg) (44% 
at D7, 74% at D14) compared with CQ25 (24%
at D7, 31% at D14). 

" 	 Placental parasitization rates varied from 0% to 
43% by month (p =ns). No significant difference 
in placental parasite rates among groups was 
noted (range 24% to 26%). 

" 	Presence of any placental parasites was associ-
ated with a mean decrease in birth weight of 
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U STUDY LIMITATIONS 
In retrospect, the study combines two separate investi
gations that could conceivably be better addressed individually - first, the biologic research issue of 
chloroquine prophylaxis and its effect on birth weight 
and pregnancy outcome, and second the operational !s
sue of how best to administer chloroquine prophylaxis 
during pregnancy. 

* 	 Ethically, it was not possible to establish a con
trol group which received no treatment or pro
phylaxis. The control group that was established 
(group 4) differed significantly at outset, since 
they sought treatment later in pregnancy and 
were less likely to be "eventful" pregnancies. In 
fact, this group had heavier babies than the other 
three, which (on first examination) would seem 
to suggest negative effects of chemoprophylaxis. 
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Compliance was inadequately verified. For pa-
tients who were directly supervised, this was un-
important; for patients taking treatment at home, 
a urine test was unable to distinguish between a 
600mg and a 1200mg dose of chloroquine. 

Initial confusion about instructions given to one 
group (3) and a change in the weighing scales 
caused a number of subjects to be eliminated, but 
there was no demonstrated difference between 
subjects eliminated and those retained in the 
study. 

PROGRAM AND POLICY IMPACT 


This was one of several concurrent studies with CDC 
involvement investigating chloroquine prophylaxis in 
pregnancy (others were in Malawi and Burkina Faso).
Findings were presented at the 1988 CCCD Consult-
ative Meeting in Yamoussoukro, and at the 1989 UNI-
COI meeting, but the substantive policy impact of this 
and the other studies is yet to be defined. 

The existing policy defined in the 1985 malaria plan
provides only for weekly chloroquine prophylaxis
(with 300mg CQ) for pregnant women, initiated "as 

early in pregnancy as possible, and continued until 2 
months after delivery." Results from this study have 
called into question the effectiveness of that strategy 
but do not disprove it unequivocally. 

In addition to the practical and logistical problems pre
sented by this study (e.g., inability to assign an appro
priate control group), the study's findings may have 
suffered because of the decreased effectiveness of 
chloroquine (because of chloroquine resistance) as an 
antimalarial during this period. The objective of clear
ing placental parasites was only partially met by the 
regimens available. In this respect, this study's find
ings helped fashion the design of the larger scale Man
gochi Malaria Research Project in Malawi, a 
longitudinal study of chemoprophylaxis in pregnancythat used mefloquine in addition to chloroquine. 

U PUBLICATIONS 

No final document. Preliminary findings were pre
sented at the 1988 ACSI-CCCD Consultative meeting 
in Yamoussoukro and at the 1989 UNICOI meeting. 
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PLASMODIUM FALCIPARUM ASSOCIATED ANEMIA IN CHILDREN
 
AT A LARGE URBAN HOSPITAL, KINSHASA, ZAIRE
 

STUDY LOCATION: 	 ZAIRE 

SHORT TITLE: ANEMIA AND MALARIA IN CHILDREN, KINSHASA 

PRINCIPAL INVESTIGATOR: 	 HEDBERG, K. 
Malaria Branch, MS F-12 
Centers for Disease Control and Prevention, 
Atlanta, GA 30333 

CO-INVESTIGATORS: Shaffer N, Davachi F, Hightower A, Lyamba B, Paluku KM, 
Nguyen-Dinh P, Breman JG 

E 	STUDY DESIGN 

Authors conducted a study of children brought 
to the emergency ward ofa large urbanhospi
tal in Kinshasa, Zaire, from November 1-15,
1988. Study was partofa largerepidemiologic 
study of urban illness reflected at a large city 
referralhospital. 

* 	 RESULTS 

During the stud), period 748 children aged 6 through 
59 months were enrolled. 

" 	A total of 318 children (43%) were anemic (he-
matocrit [hctl<33%), including 74 (10%) who 
were severely anemic (hct<20 %). 

" 	 Plasmodiumfalciparum parasites were detected 
in 166 children (22%); hematocrits for these chil
dren (mcan = 25.8%) were lower than for 
aparasitemic children (mean = 33.7%;
p<.00000 1). 

Parasiteic children were 2.4 times more likely
to be mildly anemic and 8.0 times more likely to 
be severely anemic than were aparasitemic chil
dren. 

" 	 On univariate analysis other risk factors for ane
mia included lower socio-economic status, mal
nutrition, a previous blood transfusion, recent 
fever, splenomegaly, and HIV seropositivity. 

On multivariate analysis, lower SES, malnutri
tdon, fever, splenomgaly, and parasitemia were 
associated with anemia. 

* 	STUDY CONCLUSIONS AND 

RECOMMENDATIONS 

1. In this populatiop the high prevalence of ane
mia and its strong association with P.falci
parum anemia underscore the need to develop 
more effective malaria treatment and control 
strategies. 

2. New strategies are needed to prevent severe 
anemia and to limit the use of blood transfu
sions. 

0 	 STUDY LIMITATIONS 

Authors note that establishing a causal relation
ship between associated risk factors and anemia 
depends on the time sequence of events, "which
is 	difficult to determine in a cross-sectional 
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N PROGRAM AND POLICY IMPACT 

This study is one of several reflecting renewed interest 
in anemia as a major consequence of chronic malaria 
infection - see also CAMPBELL: J Infec is 
163:1207-11 (1991). In this review, CAMPBELL 
notes that low-detisity chronic parasitemia. because it 
contributes to the development of immunity, has often 
been accepted as innocuous or even beneficial as long 
as it remained at low-density. This and other studies 
have recently caused such assumptions to be reas
sessed. 

Findings of this study, along with others supported by 
CCCD have also contributed to an increased investiga-
tive focus on defining the morbidity and mortality bur-

den caused not only by acute complications of malaria 
or febrile illness, but by chronic sequelae as well. Most 
prominent among the priorities is the contribution of 
anemia. 

In terms of program effect .ssessments and reporting 
of malaria-related morbidity and mortality have now 
begun to routinely include anemia-associated mortality 
along with malaria-specific causes. Although this in-
clusion is not meant to imply that all anemia-associ
ated death and illness is malaria-related, a better 
picture of the burden of malaria is given by ensuring 
that 

malaria-associated anemia is not ignored. Other re
search initiatives have identified the need to assess the 
recovery from anemia of children treated with chloro
quine and pyrimethamine-sulpahadoxine, with the ob
jective of detecting whether "chloroqine-resistant 
malaria, treated with chloroquine, might not perpetuate 
anemia while giving a false impression of clinical re
covery" (Nguyen-Dinh 1990). 

II PUBLICATIONS 

HEDBERG K, SHAFFER N, DAVACHI F et al.: 

Plasrodium falciparium associated anemia in children 
at a large urban hospital in Zaire. Am JTrop Med Hy 
48:365-71 (1993). 

1 RELATED STUDIES 

SLUTSKER L, TAYLOR T, WIRIMA J, 

STEKETEE R: In-hospital morbidity and mortal-
Ity due to malaria-associated severe anemia In two 
areas of Malawi with different malaria transmis
sion patterns (Malawi study with CCCD support; 
man'iscript in preparation). 

CAMPBELL CC: Challengs facing Antimalarlal 
therapy In Africa. J Infec Dis 163: 1217-11 (1991). 
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THE ASSOCIATION BETWEEN MALARIA, BLOOD TRANSFUSIONS, AND 
HIV SEROPOSITIVITY INA PEDIATRIC POPULATION IN KINSHASA, ZAIRE 

STUDY LOCATION: 	 ZAIRE 

SHORT TITLE: 	 BLOOD TRANSFUSION AND HIV SEROPOSITIVITY, 
ZAIRE 

PRINCIPAL INVESTIGATOR: 	 GREENBERG, Dr. Alan E 
NCID/HIV 
Centers for Disease Control and Prevention, 
Atlanta, GA 30333 

CO-INVESTIGATORS: 	 Nguyen-Dinh P,Mann JM, Kabote N, Colebunders RL, 
Francis H,Quinn TC, Baudoux P, Lyamba B, 
Davachi F,et al. 

U STUDY DESIGN 

The relationships between malaria, transfu-
sions, and HIV seropositivitywere investigated 
in apediatricpopulationin Kinshasa,Zaire. 

E 	RESULTS 

Of 167 hospitalized children, 112 (67%) had ma
laria, 78 (47%) had received transfusions during 
the current hospitalization, and 21 (13%) were 
HIV seropositive. 

* 	 Of the II seropositive malaria patients, 10 had 
received transfusions during the current hospitali-
zation. 

" 	Pretransfusion specimens were available for four 
of the seropositive children and were seronega-
tive. 

" 	 Of all blood transfusions, 87% were administered 
to malaria patients, and a strong dose-response 
association between transfusions and HJV sero-
positivity was noted. 

* 	 Review of 1,000 emergency ward records 
showed that 69% of transfusions were adminis-
tered to malaria patients, and that 97% of chil-
dren who received transfusions had 
pretransfusion hematocrits of 25% or less. 

Malaria-RelatedResearch 

U STUDY CONCLUSIONS AND
 
RECOMMENDATIONS
 

* 	 In Kinshasa, the treatment of malaria with 
blood transfusions is an important factor in the 
exposure of children to HIV infection. 

0 	PROGRAM AND POLICY IMPACT 

This study provided concrete supportive 	evidence for 
efforts to institute widespread pretransfusion screening
of blood in all situations where technologically feasi
ble. Limited screening was implemented in Kinshasa 
in 1987. 

The stud) also provided strong supportive evidence of 
a causal link between malaria-related anemia, tranmfu
sions and HIV infection in children. This was sup
ported by the findings of a retrospective study by 
SHAFFER et al. in 1988, which identified a clearly 
significant association between malaria, transfusion of 
unscreened blood, and HIV seropositivity. 

The programmatic implications of this study, were two
fold: results of the study showed the need for blood 
screening and identified the need for a rational ap
proach to transfusions. This latter priority has since 
been the subject of research by Project RETRO-CI in 
Cbte d'Ivoire. 
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* PUBLICATIONS 

GREENBERG AE, NGUYEN-DINH P, MANN J'M, 
et al.: The association between malaria, blood transfu- 
sions, and HIV seropositivity in a pediatric population 
in Kinshasa, Zaire. JAMA 259:545-9 (1988). 

U RELATED STUDIES 

SHAFFER N, HEDBERG K, DAVACHI F, et al.: 
Trends and risk factors for 1HV-1 seropositivity 
among outpatient children, Kinshasa, Zaire. AIDS 
4:1231-6 (1990). 

This study evaluated 1,110 children seen consecutively 
in the pediatric emergency ward of Mama Yemo Hos
pital, Kinshasa, 1 year after the introduction of HIV 
screening. A previous blood transfusion was associ
ated with HIV-1 seropositivity only among children 
older than or equal to 1 year of age (odds ratio [OR] = 
5.4, p< 0.0005). The association with seropositivity 
was higher for those children who had received a 
transfusion before 1987 than for those who had re
ceived a transfusion since 1987 (OR = 4.8, p< = 0.01). 
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SENSITIVITY OF PLASMODIUM FALCIPARUM TO CHLOROQUINE
 
AND SULFADOXINE-PYRIMETHAMINE IN NIGERIAN CHILDREN
 

STUDY LOCATION: 	 NIGERIA 

SHORT TITLE: 	 IN-VIVO SENSITIVITY TO CO AND SIP, NIGERIA 

PRINCIPAL INVESTIGATOR: 	 EKANEM, Dr. O.J. 
Chief Consultant Malariologist National Malaria and Vector 
Control Div. 
Federal Ministry of Health, 
Yaba Lagos, Nigeria 

CO-INVESTIGATORS: 	 Weisfeld JS, Salako LA, Nahlen BL, 
Ezedinachi ENU, Walker 0, Breman JG, Laoye OJ, 
Hedberg K 

N STUDY DESIGN 

The in vivo sensitivity of Plasmodium falci-
parum to chloroquine and sulfadoxine-
pyrimethamine was evaluated in children 
younger than 5 years of age in two areas of 
southernNigeria in 1987. A modificationof the 
WHO Standard Field and Extended Tests (in 
vivo) was used (with follow-up on days, 2, 3, 7, 
and 14) after treatment with 25 mg chloroquine 
perkg body weight (given over 3 days) or with 
standarddoses of sulfadoxine-pyrimethamine. 
Clinical and parasitologicalevaluations were 
performed. (NOTE: Similarstudies were done 
at 22 additionalsites between 1987 and 19901. 

* RESULTS 

" 	 At Igbo Ora, in Oyo State, where, by day 7, chlo-
roquine was clinically successful in 94.4% of 36 
children and sulfadoxine-pyrimethamine in 91.7% 
of 36 children, there were no parasitological fail-
ures in either treatment group. Fever regressed 
significantly more rapidly with chloroquine than 
with sulfadoxine-pyrimethamine. 

* 	 At Oban, hi Cross River State, initial parasite 
densities decreased markedly with the chloro
quine regimen, but 63.6% of 44 children were 
parasitological failures on days 3, 7, or 14; and 

all of the 26 children who failed parasitologically 
and completed follow-up were successfully 
treated with sulfadoxine-pyrimethamine. By day 
7, clinical success was shown for 77.3% of the 
children treated with chloroquine. 

The in vitro sensitivity to chloroquine, quinine, 
and mefloquine at Igbo Ora indicated that iso
lates of P.falciparum were sensitive to chloro
quine and quinine but bad reduced sensitivity to 
mefloquine. 

U STUDY CONCLUSIONS AND
 
RECOMMENDATIONS
 

1. Because of its continued clinical efficacy, chloroquine remains the recommended treatment 

for children with ullcompicated malaria in Ni
geria. 

2. 	 Health providers were, however, encouraged 
to maintain supplies of sulfadoxin-pyrimeth. 
amine as an alternative and to refer patients 
promptly if necessary. 
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i STUDY LIMITATIONS 

A significant number of patients were lost to fol-
low-up at D7 far Igbo Ora site (18% of chloro-
quine-treated, 27% of sulphadoxine-pyrimetha-
mine-treated). 

* 	 PROGRAM AND POLICY IMPACT 

These studies were the basis for numerous subsequent 
in vivo studies at different sites from 1987 to 1990. 
This surveillance network established throughout Ni. 
geria is coordinated by the National Malaria and Vec-
tor Control Division of the Federal Ministry of Health 
with ACSI-CCCD support. Systematic documentation 
of the extent of chloroquine resistance in Nigeria has 
contributed to the determination of national malaria 
policy arc, to National Guidelines for Malaria Control 
issued in 1989. 

The initial study was held as part of afield training ex-
ercise for a training workshop on in vivo sensitivity 
sponsored by ACSI-CCCD. Of the 27 participants tak-
ing part, 18 were from Nigeria, 4 were from Liberia 
and 3were from CDC. Between 1987 and 1990, simi-
lar studies were held at 22 additional sites. Several of 
these studies have been published. 

Since its inauguration, he surveillance system has in-
volved collaboratios of five surveillance centers with 
State ministries of health and with universities. 

U 	PUBLICATIONS 

EKANEM OJ, WEISFELD JS, SALAKO LA, et 
aL: Sensitivity of Plasmodium falciparumto chloro
qulne and suL'adoxine-pyrimethamlne in Nigerian 
children. Bull World Health Organ 68:45-52, 
(1990). 

MOUNT DL, NAHLEN BL, PATCHEN LC, 
CHURCHILL FC: Adaptations of the Saker-Solo-
mom test. simple, reliable colorimetric field assays 
for chloroquine and its metabolites In urine. Bull 
World Health Organ 67:295.300 (1989). 

Two field-adapted colorimetric methods for measuring 
chloroquine in urine were adapted from the method of 
Saker and Solomons for screening urine for phency-
clidine and other drugs of abuse, using the colour re-
agent tetrabromo-phenolphthalein ethyl ester. The frst 

method was validated in the field during the 1987 field 
study using a published quantitative colorimetric 
method. The second method was validated in the labo
ratory against high-performance liquid chroma
tographic results on paired samples from the same 
study. 

U 	RELATED STUDIES 

Additional publications were generated by subsequent 
studies at other sites: 

1. 	 DANIEL HI, MOLTA NB: Efficacy of 
chloroquine in the treatment of malaria 
in children under five years in Balssa 
(Gongola State, Nigeria). Ann Trop Med 
Parasitol 83:331-8 (1989). 

Forty-seven percent of all children 
screened were parasite positive. Parasi
tological failure occurred in 25% of treated 
children. There was a 98% decrease in 
GMPD by D7. 

2. 	 LEGE-OGUNTOYE L, ABUA JU, WER-
BLINSKA B, OGALA WN, SLOTBOOM 
AB, and OLURINOLA PF: Chloroquine 
resistance of Plasmodium falciparum In 
seni-inunune children in Zaria, northern 
Nigeria. Trans Trop Med Hyg 83:599-601 
(1989). 

Of 	59 cLh'ldren, 6 (10%) were resistant to 
CQ25 at RI-RII level. For in vitro testing, 
37% of 36 isolates underwent schizogony 
at CQ concentration of 1.6 umoLJL. 

3. 	 USANGA EA, EZEDINACtI EN, GE-
MADE El, IKPATT NW, ALARIBE AA: 
Efficacies of chloroquine and pyrimeth
amine-sulphadoxine in a Nigerian popu
lation with chloroquine resistant P. 
falciparn malaria. East Afr Med J 67:295
301 (1990). 

Of 	children screened in Jato-Aka, Benue 
State, 59% were parasitemic. Parasitologic 
failure rates were 9.5% at D2 and 50% at 
D7 with CQ25. Rates for pyrimethamine
sulfadoxine (Fansidar) were 0% at D2 and 
8.9% at D7 and D14. 
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4. 	 EZEDINACHI EN, EJEZIE GC, 
USANGA EA, GEMADE El, IKPATT 
NW, ALARIBE AA: New trends In chlo-
roquine efficacy In the treatment of ma-
laria: chloroquine.resistant Plasmodium 
falciparum In Anambra and Benue 
States of Nigeria. Cent Afr J Med 
37:180-6 (1991). 

Parasitological failure rates of 52% and 60% at 
two sites with CQ25 (Aghani and Jato-Aka). 
Clinical success was 69% and 94% at the two 
sites. 

5. 	 UMOTONG AB, EZEDINACHI EN, OKER. 
ENGWO AA, USANGA EA, UDO JJ, WEL. 
LIAMS AI: Correlation between in vivo and n 
vitro response of chloroqulne-reslstant Plasnw-
dium falciparum in Calabar, south-eastern 
Nigeria. Acta Trop 49:119-25 (1991). 

Of 28 children, 15 were parasitemic on D7 af
ter CQ25 treatment (54%). Isolates from 14 of 
these children showed in vitro resistance to 
CQ concentrations of 5.7 pmoL/well. 

6. 	 MOLTA NB, DANIEL HI, WATILA IM, 
OGUCHE SO, OTU TI, AMEH JO, 
GADZAMA NM: Efficacles of chloro
quine, pyrimethamine-sulphadoxine and 
pyrimethamine-sulphalene against P. fal
ciparum in northeastern Nigeria. J Trop 
Med Hyg 95(4):253- 9 (1992). 

P.falciparumparasitemia was detected in 58% 
to 72% of children. Varying degrees of parasi
tologic failure, ranging from delayed clearance 
through recrudescence to asymptomatic Type-
II resistance, were encountered with oral chlo
roquine. Clinically, the drug showed high 
performance in clearing symptoms of infec
tion. For tests with pyrimethamine-sulphadox
ine and pyrimethamine-sulphalene, both drugs 
were highly effective, both clinically and 
purasitologically. 
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ASSESSMENT OF THE RELIABILITY OF MOTHERS' HISTORY OF 
ANTI-MALARIAL DRUG USE - IGBO ORA, OYO STATE, NIGERIA. 

STUDY LOCATION: NIGERIA 

SHORT TITLE: MOTHERS' HISTORY OF ANTIMALARIAL DRUG USE 

PRINCIPAL INVESTIGATORS: HEDBERG K, BREMAN J 
Malaria Branch, MS F-12 
Centers for Disease Control and Prevention (CDC), Atlanta, 
GA 30333 

CO-INVESTIGATORS: None cited. 

1 	STUDY DESIGN 

Study was carried out concurrently with 1987 
training on vivo sensitivity testing and with 
field study at Igbo Ora. A questionnaire was 
administeredin Yoruba to all mothers arriving 
at lgbo Ora Health Center whose children were 
screened for parasites. Antimalarial drug use 
over the preceding 7 days was ascertained,- a 
display of 25 different antimalarials commer-
cially available was used to elicit a more pre
cise response. Urine samples of children were 
collected and correlated with mothers' re
sponses. Urinary amino-quinolones were testedby DlI L-GLAZKO and MOUNT modification
ofHASKINS Test. 

of__HASKINSTest._Dill-Glazko 

N 	RESULTS 

Of 128 children in the study, 85% had a history of fe-
ver. 

Recent chloroquine use by 38 (21%) of mothers; was 
reported by (35%) reported use of antipyretics. A posi-
tive DilI-Glazko test was noted for 13 children (7/13 
had positive history and 6/13 had no history of CQ in
gestion). 

Sensitivity of mother's history was 0.54 and 
specificit) 0.83 with respect to Dill-Glazko con
firmation. Predictive value of a negative history 
was 0.94 (predictive value positive was 0.25). 

Compared with Dil-Glazko, Modified Haskins 
(II) yielded 27 positive urine tests (9/27 with 
positivc history of CQ ingestion). Specificity of 
mother's history with respect to Modified Has
kins was 0.82, with negative predictive value of 
0.82. (Sensitivity was 0.33 and positive predic
five value 0.35.) 

* 	 STUDY CONCLUSIONS AND 

RECOMMENDATIONS 

Findings suggest that maternal history is a reliable way to exclude recent chioroquine inges
tion, and maternal history is as useful as 

in determining the absence of re
cent antimalarial use. 

2. 	 Ability of either test to confirm a negative his
tory was much more reliable than the tests' 
ability to verify a positive history of ingestion. 

3. 	Results question the need for urine testing as a 
criterion for enrollment in future in vivo stud
ies. 

* 	STUDY LIMITATIONS 

Dill-Glazko method is known to be a relatively
insensitive test for detection of urinary chioro
quine and its metabolites. 
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Although the use of visual aids probably helped 
drug identification, chloroquine in generic form 
is often an indistinguishable plain white tablet 
and (despite its bitter taste) might conceivably be 
misidentified or confused with other drugs (35% 
of mothers reported use of antipyretics such as 
aspirin or paracetomol). 

"The ability of either 

test to confirm a 

negative history 

was much morerelab tuchan te
reliable than the 

tests' ability to 
verify a positive 

history of 

ingestion. 


The apparently widespread prevalence of fake 
and adulterated drugs in Nigeria might also imply 
that mothers may reliably report (and believe) 
they had given children choroquine when they 
had not. 

Reliance on Predictive Value of a Negative test 
(PVN) is somewhat misleading since this varies 
in different populations. In other words, PVN is 
high in this population because comparatively
few mothers used chloroquine (21%). If the per
centage of mothers using chloroquine were 
greater, the PVN would be reduced accordingly. 

PROGRAM AND POLICY IMPACT 

None noted. Subsequent in vivo studies have contin
ued to use urinary confirmation of mothers' history. 

U PUBLICATIONS 
None documented. 
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SOCIAL AND BEHAVIORAL ASPECTS OF IMPLEMENTING A STRATEGY
 
OF IMPREGNATED BED NETS AND CURTAINS FOR MALARIA CONTROL
 

STUDY LOCATION: 	 NIGERIA 

SHORT TITLE: 	 BEHAVIORAL ASPECTS OF BED NET USE, NIGERIA 

PRINCIPAL INVESTIGATOR: 	 BRIEGER, William R., DrPH
 
African Regional Health Education Center
 
University of Ibadan,
 
Ibadan, Nigeria
 

CO-INVESTIGATORS: 	 Nwanko E, Robinson T, Ekanem OJ, Ezike VI,
 
Sexton JD
 

E STUDY DESIGN e 	Of all households, 37% reported an attack of ma
laria during in the prior month. 

Study area in four villages of Nsukka LGA of 
Enugu State. Initial informalgroup interviews e Symptoms cited included tiredness or weakness 
using open-ended questionsand direct observa- (57%), headache (40%), yellow eyes and yellow 
tion; subsequent inquiry using survey question- urine (36%), and loss of appetite (36%). Only 
naires and observation checklist. Random 18% of respondents cited fever as a symptom. 
sample of 100 households in each community. 
Interviewers recruited from communities. Inter- * Advantages of bed nets included protection 
viewed 405 people in the second phase of the against mosquito and other insect bites. Disad
study. vantages included heat, lack of durability, and 

cost. 

* RESULTS • 	Of all households, 61% had a working radio. 

None of the respondents used mosquito nets for pro- a Educational level was correlated with mention of 
tection at the time of initial interviews. However, a few mosquitoes as a cause of malaria and with the 
respondents did use small nets to protect infants, presence of curtains and a radio in the home. 

• 	 Respondents noted common use of a local herb-
nsigbu anwu for repelling mosquitoes. "Authors note thatpersons 

" 	 Nets were generally acknowledged to be effec- may holdboth Western
 
tive, but cost was seen as the main barrier to their and indigenousbeliefs
 
use. simultaneously... "
 
Several factors were cited as "causes" of malaria


" 
including excessive sun exposure. Mosquitoes
 
were generally believed to be an unavoidable nui
sance.
 

In the second phase of the study, 405 people were in
terviewed. 

Malaria-Related Research 150 



[] STUDY CONCLUSIONS AND
URST CO NC IONS Aa 
RECOMMENDATIONS 

1.Malaria was defined as "iba" or "eya" and is 
believed to have three modes of presentation: 
fever and joint pains, a fatigue syndrome, or a 
syndrome with yellow eyes and urine. 

2. 	 "Western" interventions such as bed nets are 
believed to be effective (in stopping bites) but 
are seldom used because of high cost. 

3. 	No clear cultural barriers to bed net use were 
identified. The main limitations to use would 
appear to be discomfort from beat or high cost 

4. 	 There is not a clear etiological link between 
mosquitoes and malaria in the minds of most 
people. 

U 	STUDY LIMITATIONS 

* 	 In asking about symptoms or manifestations of 
malaria, questions did not distinguish between 

symptoms in adults and children. Thus, relatively 
low priority was given by respondents to fever as 

symptom despite its prevalence as a common 
manifestation of childhood malaria. 

Authors note that persons may hold both Western 
and indigenous beliefs simultaneously and inter
pretation of responses about the "cause" of ma
laria must be seen in this light. 

U 	PROGRAM AND POLICY IMPACT 

Study findings are intended to provide baseline data 
for a CCCD- sponsored intervention study on the use 
of impregnated bed nets in the four communities. Sub
sequent assessments will evaluate the influence of in
tervenition on attitudes and behaviors of population. 

* 	PUBLICATIONS 

None documented. 
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QUALITY ASSURANCE TESTING OF
 
CHLOROQUINE SYRUPS IN EASTERN NIGERIA
 

STUDY LOCATION: 	 NIGERIA 

SHORT TITLE: 	 QUALITY ASSURANCE TESTING OF CQ SYRUPS 

PRINCIPAL INVESTIGATOR: 	 OGBUOKIRI, Dr. Justina E. 
Dept of Pharmacology Therapeutics 
College of Medicine 
Enugu, Nigeria 

CO-INVESTIGATOR: 	 None cited. 

U 	STUDY DESIGN 

Prospective study: 1,473 samples of chloro
quine syrups were collected from Anambra 

State (1,366 samples), Imo, Cross River, and 

Rivers States. Randomly selected 10% for
 
analysis. Samples were collected from patent 

medicine stores, licensed chemists, open mar-

kets, clinics, and hospitals. Samples were ana
lyzed by Thin Layer Chromatography (TLC)
 
and (BPC)method for CQ assay. Syrups were 

adjudged to be substandardif they differed by
 
greaterthan 15 %fromstatedlabel content. 


U 	RESULTS 

Analysis of samples for each State revealed the follow
ing: 

For Anambra State, 53/133 samples (40%) were 
below acceptable concentration, 8%were unac
ceptably higher (range 24% to 1180/o, mean = 
62% by BPC method). For patent medicine stores 
in Anambra, 52% of samples were unacceptably 
low. 

" 	 In Imo State, 3/6 samples (50%) were below ac-

ceptable concentration of chloroquine, one sam-

pie (17%) was above acceptable concentration.
 

* 	 Cross River State: 4 samples, all within accept
able range. 

e 	 Rivers State: One of 4 samples outside accept
able range. 

9 	 Analysis by BPC method did not differ apprecia
bly from TLC assays. 

E STUDY CONCLUSIONS AND 

RECOMMENDATIONS 

1. BPC method of chloroquine assay was easier 
and more reliable when using colorless prepara
tions. 

2. 	Results support published findings of wide
spread adulteration of chloroquine samples 
available onthe Nigerian market. 

3. 	Author recommends re-education of patent 
medicine dealers and establishment of stand
ards for persons involved in compounding 
medicines. 

4. 	 Continued monitoring of drug use and quality 
control were also recommended. 
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* 	 STUDY LIMITATIONS 

Report notes some difficulty experienced in tech. 
nical aspects of BPC method but found good 
agreement between both methods with some 
modification, 

Number of samples analyzed from Imo, Cross 
River, and Rivers States were too few to allow 
deinitive conclusions to be made from the re-
sults obtained, 

* 	 Study evaluated only syrups; analysis of tablets 
and injectables was not attempted. 

E PROGRAM AND POLICY IMPACT 

Provides supportive documentation consistent with a 
previous Lancet report (Anarchy in the Drug Market. 
Lancet 1988 i;109) Ongoing efforts to establish moni

toring of drug quality and to enforce standards relating 
to sale of adulterated drugs are part of Nigerian Fed. 
eral government priorities, also supported by CCCD. 
Subsequent studies were expected to evaluate tablets 
and injectables; quality assurance study of CQ tablets 
was approved in February 1990 for northern Nigeria. 

This study also initiated a series of government and 
private sector actions to address these and related is
sues. Representatives of patent medicine dealers have 
met with National Malaria and Vector Control Divi
sion staff and discussed product quality, drug options, 
distributon, cost, and other common issues. 

U 	PUBLICATIONS 

None documented. 
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IN VIVO AND IN VITRO SENSITIVITY OF PLASMODIUM FALCIPARUM 
TO PYRIMETHAMINE IN PREGNANT WOMEN IN ILORIN 

STUDY LOCATION: 	 NIGERIA 

SHORT TITLE: 	 PYRIMETHAMINE PROPLYLAXIS IN PREGNANCY 

PRINCIPAL INVESTIGATOR: OGUNBODE, Dr. 0. 
University of Ilorin 
Ilorin, Nigeria 

CO-INVESTIGATOR: Nahlen BL, Akintunde A, Alakija T, Nguyen-Dinh P, 
Edungbola LD, Adetoro 0, Breman JG. 

U STUDY DESIGN 

To evaluate the efficacy of pyrimethamine on 
the blood stage (suppressiveprophylaxis) and 
liver stage (causalprophylaxis) of Plasmodium 
falciparum in pregnant women, in vivo and in 
vitrofield studies were conducted in lorin, Ni-
geria,fromJanuary 1 to June 30, 1988. in vivo 
and in vitro parasite sensitivity was evaluated 
in women receiving 25 mg of pyrimethamine 
weekly for suppressive prophylaxis. A second 
group of parasitemic and parasite-free preg-
nant women was enrolled to evaluate the effi
cacy of pyrimethamine as a primary tissue 
schizonticide; after receiving a curativedose of 
chloroquine (25 mg/kg), half the women were 
given 25 mg ofpyrimethamine weekly and half 
received noprophylaxis. 

[ 	 RESULTS 

For pregnant women with P.falciparum infec-
tions who received 25 mg of pyrimetharnine 
weekly for suppressive prophylaxis, 67% (59/88)
of in vivo and 60% (6/10) of in vitro tests 
showed pyrimethamine resistance. 

* 	 For the second group of women, parasitologic 
failure rates did not differ between the 
pyrimethaniine-treated (8/34) and the control 
(11/37) groups during the 16-week follow-up. 

E 	STUDY CONCLUSIONS AND
 
RECOMMENDATIONS
 

Prrixnethamiine is not effective for suppressive 
or causal prophylaxis in pregnant women in 

U 	STUDY LIMITATIONS 

None cited. However, because this stud) was limited 
to one urban site, the question has been raised as to 
whether the results can be generalized to the whole of 
Nigeria. 

U 	PROGRAM AND POLICY IMPACT 

This study vividly illustrates three important factors 
related to the conduct of research in the ACSI-CCCD 
project. 

The first factor relates to the justification for research. 
This study protocol was generated in response to the 
widespread use in Nigeria of pyrimethamine as a pro
phylactic agent in pregnancy. Although CCCD princi
pals generally believed that the case against 
pyrimethanine was already well documented, suffi
cient question existed about the applicability of those 
results to Nigeria to justify the study. 
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The second factor relates to representativeness. At 
what point does a research finding become sufficiently
"general" to be applied without further site-specific re-
search? One justification for this study (and a number 
of others) was that results from another country or site 
were sufficiently disputable to warrant an additional 
study. Yet because the results of this study were also 
site-pecific, the question of the study's validity in 
other areas of Nigeria has also been raised. 

The third factor relates to what might be called the 
"implementation gap." Although many principals in
volved considered the study sufficiently strong evi-
dence against the use of pyrimethamine as a 
prophylactic agent, the practice has continued. 
Amongst practitioners at the Peri heral level the prac-
tice remains prevalent, and at the central level recom-
mendations for chemoprophylaxis in pregnancy have 
included a clause allowing that "current chemoprophy
laxis practices for pregnant women may be continued 
until authoritative recommendations are available." 

This shows clearly that although research findings are 
one factor in the formulation of policy (and the institu

tion of policy), they are only one of several factors that 
go into the decision-making process. In the CCCD ex

perience, a large decentralized process for decision
making such as exists in Nigeria often involved much 
broader compromises than were necessary in a highly 
centralized beauracracy (such as exists in Togo). 

U PUBLICATIONS 

NAHLEN BL, AKINTUNDE A, ALAKIJA T, et al.: 
Lack of efficacy of pyrimethamine prophylaxis in 
pregnant Nigerian women. Lancet 2:830-4 (1989). 

* RELATED STUDIES 

ILOBACHIE GC: In vivo study of Plasmodiumfalci
parum to pyrimethamine in pregnant women in Enugu 
(CCCD-supported study funded through the Opera
tional Research Review Committee). 

phylaxis on the outcome of pregnancy in Zaria (also
supported through the Research Review Committeemechanism). 
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PERMETHRIN-IMPREGNATED CURTAINS AND BED NETS 
FOR MALARIA PREVENTION IN WESTERN KENYA 

STUDY LOCATION: 	 KENYA 

SHORT TITLE: 	 MALARIA BED NET STUDY, KENYA 

PRINCIPAL INVESTIGATOR: SEXTON, J.D. 
Malaria Branch, MS F-12
 
Division of Parasitic Diseases,
 
Centers for Disease Control and Prevention,
 
Atlanta, GA 30333 

CO-INVESTIGATORS: Ruebush TK, Brandling-Bennett AD, 
Breman JG, Roberts JM, Odera JS, Were JBO 

Adifference was found in clinical malaria amongN 	STUDY DESIGN 
the groups: 45% of persons in the bed net and 

The effectiveness of permethrin-impregnated curtain groups and 30% of those in the control 
no episodes of fever and chills

(0.5 g/m2) bed nets and curtains as malaria group reported 
in 	 Uriri, (chi= 2, p<O.05).control measures was evaluated 


Kenya, in 1988. One hundredfive families were
 
Indoor resting Anopheles gambiae or An. funes

randomly assigned to Iof 3 study groups (con-
tus were found on 94 occasions in the control

trol, bed net, or curtain). All participantswere 
houses but only twice in the treated houses dur

cured of parasitemia with pyrimethamine-sul-
ing weekly visits to each house during the study

fadoxine. Selective epidemiologic and ento-
period (chi = 2, p<0.001 ).The pyrethrum knock

mologic parameters were measured weekly, 
down method produced similar results with a to

whereasknowledge, attitude,andpracticessur-
talof 195 (control), 23 (bed net), and 3 (curtain)

veys were conducted at the beginning and end 
An. gambiae and An. funestus collected in the

of the 15-week study. 
houses during the same period. 

Bed nets and curtains were readily accepted, al* 	 RESULTS 
though 30% of the bed net group were not using 
their bed nets when visited late in the evening." 	 Plasmodium falciparum infections per person 


week at risk were significantly higher in the con
trol group (5.42 cases/100 person weeks risk)
 
than in the curtain group (2.35) or the bed net 9 STUDY CONCLUSIONS AND
 
group (3.77). 
 RECOMMENDATIONS 

" 	 The curtain group had fewer infections (2.35) per 
use of bed nets and* 	 Widespread communityperson week at risk than the bed net group (3.77). 

ittanis i co derod achievable. 

Malaria-RelatedResearch 156 



* 	 STUDY LIMITATIONS 

* 	 Authors note that the study was limited in both 
time and coverage to a small segment of the com-
munity. 

Because evaluations were done in the dry season 
(with lower mosquito populations), use of bed 
nets and malaria transmission were probably af-
fected. Compliance with bed net use would be 
expected to be greater in the rainy season. 

* 	 PROGRAM AND POLICY IMPACT 

Monitoring of this intervention has continued with 
CCCD support. However, a clear link between transi-
tion from a pilot intervention to implementation as a 
population measure has not been clearly defined. Cost 
estimates for bed nets were approximately US $5.00 
each, with treatment costing approximately $0.50 each 
(or $1.00 a year). This is probably a conservative 
(wholesale) cost estimate, however, and does not in-
clude intermediate mark-ups, for example, duty and 
taxes. Although this appears to be a "reasonable" cost, 
a clear willingness (and ability) to pay has not been 
demonstrated in the African setting at this time. 

A second concern is a later Kenya study (see VU-
LULE et al. below) suggesting a possible increase in 
permethrin resistance with the use of impregnated bed 
nets. This nay have serious implications for long term 
feasibility of this intervention. Both concerns suggest 
that caution is warranted in attempting to extrapolate 
the findings of a limited intervention to a national 
scale. 

U 	PUBLICATIONS 

SEXTON JD, RUEBUSH TK, BRANDLING-BEN-
NE'IT AD et al: Permethrin- impregnated curtains and 
bed-nets prevent malaria in Western Kenya. Am J 
Trop Med Hyg 43:11-8 (1990). 

M 	RELATED STUDIES 

BEACH RF, RUEBUSH TK SEXTON JD et al.: 
Effectiveness of permethrin-Impregnated bed nets 
and curtains for malaria control in a holoendemic 
area of western Kenya. Am J Trop Med Hyg. In 
press. 

A 1990-91 follow-up to the 1989 study, but staged 
during two successive high transmission seasons. 
P.falciparunt prevalence was lower in bed net and 
curtain groups than in controls. Bed net and curtain 
groups were also lower in (1) incidence of P.falci
parum infections in children, (2) parasitemia greater

3than 2,500 parasites per mm , (3)documented fevers, 
and (4) entomologial inoculation rates. During high the 
transmission season, these measures reduced the fre
quency of infection but did not prevent it entirely. 

VULULE JM, BEACH RF, ATIELI FK et al.: Re
duced susceptibility of Anopheles gamblae to per
methrin associated with the use of permethrin-
Impregnated bed nets and curtains In Kenya. 

Entomologic studies carried out concurrent to the 
1990-91 intervention. Reduced susceptibility of An. 
gambiae s.l. as measured by exposure time to 50% 
mortality (LT50) was seen in intervention villages 
when compared to controls. LT50 was increased 2.5 
times at one year. No futher decrease in susceptibility 
was seen during the next 12 months. 
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Acute Respiratory
 
Infection
 

a cute Respiratory Infection was added to the focus "Thefocus of 
areas of the ACSI-CCCD Project at a much later 
stage than the original three interventions - EPI, ACSI-CCCD research 

diarrheal disease and malaria. Because of this, the volume of in ARI was generally
research done in the field of acute respiratory infections 
(ARI), including acute lower respiratory infection (ALRI) tied closely to 
was generally much less than that undertaken with respect to operationalissues, 
the other discases. Much of the ARI research conducted in 
ACSI-CCCD Project was therefore initiated after 1988. andthe specific
Despite this, the role which the project played was quite programassistance 
critical to a few countries' efforts. Among them were the 
series of studies undertaken in Lesotho, and described In this soughtby policy
section. makers orprogram 

Where the priorities of an individual ministry of health were managers. 
already focused on the problem of ARI, the role of ACSI-
CCCD technical assistance was primarily in aiding the gov
ernment to better define the problem and shape its strategy "As a resultmuch 
for public health measures to address the problem. InLeso- ACSI-CCCD research 
tho, this was obviously a viable option because the problem 
of ARI was one which accounted for approximately one had t very deliberate
 
quarter of hospital deaths in children, and was the leading bias infavor of
 
cause of seeking medical care (MOTEETEE, 1990).
 practical issues of 
As in several other areas, the focus of ACSI-CCCD research local or national 
in ARI was generally tied closely to operational issues, and importance. 
to the specific program assistance sought by policy makers 
or program managers. ,t a result, much ACSI-CCCD re
search had a very deliberate bias in favor of practical issues 
of local or national importance. For example, the specific 
findings regarding perceptions of illness among the Basotho 
in Lesotho are obviously not findings which can simply be 
translated or imposed upon the Yoruba of Nigeria. This ex
ample reinforces the fact that global research, no matter how 
well executed, cannot always substitute for national re
search. At the same time, there were often a number of com
mon themes and common problems reported acioss different 
settings. Many of these lessons could be transferred across 
cultures - for example the role of co-morbidities in the mis
classification of ARI illness. These findings do offer a coun-
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"Globalresearch,no 

matterhow well 

executed, cannot 
always substitutefor 
nationalresearch. 

tervalling argument for the usefulness of regional and global 

Many of these and other research questions relating to ARI 
are explored in the published proceedings of a 1989 USAID
sponsored workshop on ALRI (GADOMSKI, 1990). Among
the research Issues raised at that forum were the following: 

* 	 Standardization in epidemiologic research, 

* 	 Case ascertainment techniques, 

* 	 The role ofprior antibiotic use, 

• 	 Seasonality of transmission, 

* 	 Rapidity of death, 

* 	 The role of malnutrition, anemia and other 
comorbidities, 

* 	 Radiologic classification, 

* 	 The focus on community or facility level case 
management, 

* 	 Determinants of health service utilization, 

* 	 Antibiotic supply and the rational use of medicines, 

* 	 The usefulness and suitability of cough mixtures 
for treatment, 

* 	 Private sector treatment resources, 

* 	 Antimicrobial resistance, 

* 	 Cultural diversity in explanatory models of disease, 

* 	 Gaps iin behavioral science as It pertains to ALRI, 

* 	 Determinants of health-seeking behavior, 

* 	 Interaction between mothers and health providers, 
and 

• 	 The role of behavioral science as a
 
problem-solving tool
 

Although the ACSI-CCCD Project managed to address only 
a small fraction of these issues facing ARI programs, the pro
ject did suceed in focusing on specific areas of importance to 
individual governments and programs. This was its princi
pal strength. 
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DIAGNOSIS AND MANAGEMENT OF
 
ACUTE RESPIRATORY INFECTIONS IN LESOTHO
 

STUDY LOCATION: 	 LESOTHO 

SHORT TITLE: 	 DIAGNOSIS AND MANAGEMENT OF ARI, LESOTHO 

PRINCIPAL INVESTIGATOR: 	 REDD, Dr. Stephen 
TSD-IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, Georgia 30333 

CO-INVESTIGATORS: 	 Moteetee M, Metsing M 

E 	STUDY DESIGN 

This was a questionnairesurvey ofmedicalper-
sonnel from selected government hospitals, 
health centers, andprivate hospitalsin Lesotho. 
Responses of physicians and nurse- clinicians 
(speciallytrainednurses who hadundergone 18 
months of additionaltraining) were compared 
using Fisher's exact test. Questions were fo. 
cused on the diagnosis and treatment of acute 
respiratoryinfection (ARI) and acute lower res
piratory tract infection (ALRI). Moderate ALRI 
was characteried for tih purpose of this study, 
ascough with a respiratoryrate greaterthan 50 
per minute; children with chest indrawing were 
definedas having severe ALRL 

M 	RESULTS 

Completed questionnaires were received from I1 phy-
sicians, 12 nurses, and 44 nurse-clinicians, as well as 2 
respondents who did not indicate their training. 

" 	 Antimicrobials were recommended by 6% of re-
spondents for mild ARI, by 17% for moderate 
ALRI, and by 68% for severe ALRI. 

" 	 Physicians were more likely than nurse -clini-
cians to treat with an antimicrobial in all three in-
stances. The difference was not statistically 
significant in the case of severe ALRJ. 

Percentage of Group Treating with 
an Antimicrobial for Three Degrees of 

Severity of ARIIALRI, Lesotho 
Nurse-

Physicians Clinicians 
(11) (44) pValue 

Mild ARI 27% 2% 0.02 
Moderate ALRI 55% 10% 0.004 
Severe ALRI 100% 76% ns 

e 	 Penicillin was the preferred drug for the treatment 
of mild ARI and moderate ALRI. Ampicillin was 
the leading choice for severe ALRI. 

9 	Cotrimoxazole was recommended 6% of the time 
for children with mild ARI and 14% for children 
with moderate ALRI. 

The signs and symptoms which respondents asso
ciated most with pneumonia were rapid breath
ing, cough, being too sick to eat or drink, fever, 
chest indrawing, and crepitations on auscultation 
of the chest. Whereas 77% of nurse- clinicians 
listed fever as a required sign for diagnosis, only 
18% of physicians cited fever as a required sign. 

* 	For asthma, the signs associated with diagnosis 
were wheezing, chest indrawing, rapid breathing, 
and cough. 
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* 	For "common cold" the signs associated were 
runny nose, cough, rapid breathing, blocked nose, 
and too sick to eat or drink. 

[ 	 STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


1. Clinicians iccommenuations 'vere consistent 
with WHO recommendations for mild ARI, but 
for moderate ALRI, only 17% recommended 
antimicrobials although WHO recommends 
that treatment 

2. Referral of patients with severe ALRI might 
not be widely practiced in Lesotho because of 
difficult terrain. Moreover, the benefit of refer-
ral may be questionable in this specific setting. 

3. 	Clinicians generally agree on the clinical find-
ings found in pneumonia, asthma, and common 
cold. 

4.4.The use of cotinoxamole is preferable IL)lp1i-

cilin for routine ALRI treatment, because oral 
penicillin is ineffective for treatment of Hemo-philus intluenzae, and because injectable peni-
piluinsorepenied bcaus oe fjecti 
cihn is more expensive but no mare effective 
than oral cotrimoxazole. 

U 	STUDY LIMITATIONS 

Non-response rate is not reported for this questionnaire 
survey (although it is reported that respondents repre-
sent 15% of physicians and 25% of nurse clinicians in 
Lesotho). It is possible that the results for these re-
spondents may not be fully representative of treatment 
practices for the nation in general. 

"Whereas 77% of nurse 

clinicians listed fever as a 

requircdsign, only 18% of 
physicians did so." 

[ PROGRAM AND POLICY IMPACT 

This study was one of several undertaken the initiation 
of Lesotho's ARI program. This national control pro
gram was begun in 1989, with the aim of improving 
case management of routine cases and providing 
prompt referral for severely ill children (MOTEETEE, 
1990). One of the data needs identified by the ministry 
was the neeu to determine "how respiratory infections 
are managed in the clinic and at home," enabling the 
program to identify differences between ideal and ac
tual practices. This study contributed to policy devel
opment by identifying specific training needs of 
medical personnel. Among these was the need for re
fining the case-management strategy and developing 
appropriate referral guidelines. It also highlighted 
"crucial areas where the scientific basis for ARI case
management is less than adequate." One recommenda
tion for supplemental research which this report 
generated was for an anthropological study to deter
mine appropriate educational messages for mothers, to 
encourage the appropriate use of health services. This 
study was carried out with CCCD support and also 
contributed1990). to program development (see WILSON, 

The full development of Am policy and programTefl eeomn fAIplc n rga
strategies for the Lesotho ARI program was therefore 
based on multiple inputs. The final policies were de
veloped at a national workshop involving district phy

sicians, training personnel, and ministry of health 
personnel. One direct consequence of this and other 
studies was the decision of the national program to 
place training emphasis on the health center and spe
cially trained nurses, at least in the initial phase. This 
was based on the determination that an emphasis on 
community health workers would be inappropriate be
cause of difficulties providing adequaie supervision, 
training and drug supplies. 

[ 	 PUBLICATIONS 

REDD S, MOTEETEE M, WALDMAN R: Diagnosis 
and management of acute respiratory infections in Le
sotho. Health Policy & Planning 5:255-60 (1990). 

MOTEE E M,REDD SC, METSING M: The devel
opment of the national AR control program in Leso
tho. Bull Intl Union Tuberc Lung Dis 65:29-30 (1990). 
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USEFULNESS OF CLINICAL CASE-DEFINITIONS IN GUIDING THERAPY
 
FOR AFRICAN CHILDREN WITH MALARIA OR PNEUMONIA
 

STUDY LOCATION: MALAWI 

SHORT TITLE: MALARIA AND ALRI, MALAWI 

PRINCIPAL INVESTIGATOR: REDD, Dr Stephen C. 
TSD-IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, Georgia 30333 

CO-INVESTIGATORS: Bloland PB, Kazembe PN, Patrick E,Tembenu R, 
Campbell CC 

N STUDY DESIGN 

The study sample was drawn from children at-
tending the outpatient department of Kamuzu 
CentralHospital in Lilongwe, during February 
and March 1990. Every fifth child brought to 
the clinicforfever or cough was enrolled, ifma. 
ternal consent was given. Physical signs and 
symptoms were recorded, and blood taken for 
thick smearsfor malariaparasites.The clinical 
definition of malaria was fever or a history of 
fever. Radiography was done for children with 
parasitemiaand children with cough and high 
respiratory rates. (Rapid respiratory rate was 
defined as rates >60for children younger than 
2 months ofage, >50forchildren2-11 months, 
and >40 for children older than 12 months). 
Clinical definition of pneumonia was history of 
cough or difficulty breathingand rapid respira-
tory rate. Comparisonswere by univariateand 
multivariatemethods. 

* 	RESULTS 

Of 1,699 childrern eligible for enrollment, blood 
smears and questionnaires were obtained for 1,599 
(96%). Prevalence of fever and cough in the sample 
was as follows: 

Fever only 31% 
Cough only 15% 
Fever and cough 54% 

If mothers were not prompted, 54% reported fever and 
cough presenL If directly asked, 14% more reported 
both lever and cougL to be present (68%). 

- The median duration of illness was 3days before 
the clinic visit. 

* 	 The percentage of children meeting a laboratory 
definition of malaria or pneumonia differed from 
those meeting aclinical definition. Whereas only 
9% of those enrolled had neither malaria nor 
pneumonia clinically, 60% of thost. undergoing 
confirmatory tests had neither pneumonia nor 
malaria (parasitemia or radiographic evidence). 

Whereas 89% of those enrolled had a clinical di
agnosis of malaria (with or without pneumonia), 
only 35% had laboratory confirmation of 
parasitemia. 

e 	 There was no association between parasitemia 
and radiographic change. 

e 	There was little difference in mean axillary tem
perature and median duration of fever between 
children with radiologic evidence of pneumonia 
and those without. 

For children with radiographic evidence of pneu
monia, the malaria clinical case-definition had a 
sensitivity of 93% and a specificity of 5%. For 
children without radiographic evidence, the sensi
tivity was 96% and the specificity 17%. 
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* 	 For children with parasitemia, he clinical defini-
tion of pneumonia had a sensitivity of 63% (com
pared to the presence of radiologic changes), and 
a specificity of 68%. In the absence of 
parasitemia, the clinical definition had a sensitiv-
ity of 78% andaspecificity of 84%. 

1 STUDY CONCLUSIONS AND 
RECOMMENDATIONS 


I. 	 There was substan ial overlap between clinical 
definitions and laboratoiy findings. 

2. 	 Because children who met the pneumonia case-
definition were more likely to have P falci- 
parum parasitemia than those who did not, 
treatment for malaria should be included in 
treatment for presumed malaria in malarious a'
eas, unless parasitemia can be excluded. 

3. 	 The 5-da regimen ofcotrimoxazole recommended 
for pveumonia is also effective for P. fi wn 
malaria and can provide adequate treatment for 
bothmalariaandpneumoniamAftica. 

4. 	 Because the clinical definition of malaria is ira-
precise, treatment for malaria will inevitably be 
given to some children without parasitemia. 

* 	 STUDY LIMITATIONS 

" 	 The acceptance of radiologic evidence as the 
"gold standard" for defition of pneumonia 
(against which clinical diagnosis is measured for 
sensitivity and specificity) is arguable. In general. 
mar uthors dispute the sensitivity of radiogra-
phy to detect acute lower respiratory infection at 
an early stage, in the presence of dehydration, or 
in the presence of malnutrition (see for example,
DOHERTY, 1991 and MULHOLLAND, 1991) 

" 	 The authors themselves note the doubtful signifi-
cance of some of this study's findings, comment
ing that although associations were found 
between splenomegaly and parasitemia, and be-
tween crepitations and pneumonia, these findings 
would be difficult to incorporate into a treatment 
algorithm. Moreover, the findings were too un-
common to be ver' useful. 

* 	 PROGRAM AND POLICY IMPACT 

The immediate impact of this study on national policy 
was modest. In this context it was primarily useful in 
identifying problems with existing or proposed policy, 
rather than uncovering a practical alternative. The 
stud, was not able to provide substantial recommenda
tions for an alternative diagnostic approach because of 
a several reasons: First was the complexity of overlap

ping symptoms and signs malaria and ARI. Second 
was the fact tha: neither of the alternative methods ofdiagnosis -- radiologic diagnosis of pneumonia, and 

microscopic diagnosis of malaria - have proven prac
tical at the peripheral level. The third consideration is 
that early treatment at the peripheral level is desirable 
as a matter of policy, if treatment is to be most effec
tive. The requirement for a diagnostic method suffi
ciently accurate to differentiate between ARI and 
malaria, yet sufficiently simple to be used at the pe
ripheral level, remains a problem. 

In 	 Malawi and other sub-Saharan African countries 

this imperative led the ACSI-CCCD Project to pay in
creasing attention to the differential diagnosis of other 
diseases (particularly anemia and ARI), when consid
ering the "appropriate" case management of "pre
sumed malaria". In the short term, this led to the 

investigation of cotrimoxazole as a possible alternative 
to chloroquine in malaria treatment in children, under 
the presumption that it possesses effectiveness against 
both malaria and ARI (see BLOLAND, 1992). In the 

longer term, it has contributed to the involvement of 
the CDC in a program of research focused on evaluat
ing the effectiveness of diagnostic methods and treat
ment algorithms for the integrated management of the 
sick child, a recent WHO initiative (WHO/. TNICEF, 
1993). 

* 	 PUBLICATIONS 

REDD SC, BLOLAND PB, KAZEMBE PN et al.: 
Usefulness of clinical case-definitions in guiding ther

apy for African children with malaria or pneumonia.
Lancet 340:1140-43 (1992). 

N 	REFERENCES 

DOHERTY iF,DIJKHUIZEN MA, WIERINGA FT 
ct al: WHO guidelines on detecting pneumonia in chil
dren (letter). Lancet 338:1454 (1991). 

MULHOLLAND EK, SIMOES EAF: WHO guide
lines on detecting pneumonia in children (etter). Lan
cet 338:1454 (1991). 
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WHO/UNICEF: Integrated management of the sick 
child: a new WHO/UNICEF effort to improve child 
survival. WHO document. February, 1993. 

II RELATED PUBLICATIONS 

BLOLAND PB, REDD SC, KAZEMBE P et al: 
Cotrimoxazole for childhood febrile Illness in ma-
laria-endemic regions. Lancet 337:518-20 (191). 

Of 46 children with pure P falciparum parasitemia 
(2,000 asexual parasites/ml) seen in the outpatient de-
partment of the Kamuzu Central Hospital, Lilongwe, 
37% also met the clinical diagnosis of ALRI. Of 1,605 

children originally screened, 61% met the case defini
tion of malaria alone, 2% were ALRI alone, and 28% 
met both definitions (ALRI and malaria). The 46 en
rolled children were ueated with cotrimoxazole 20
mg/kg (based on sulphamethoxazole) twice daily for 5 
days. Two children were lost to follow-up. Parasitemia 
was abolished in all 44 children followed for 14 days,with a mean parasite clearance time of 2.7 days. One 
child had parasite recurrence by day 14. Of the 17 chil
dren with ALRI, 14 (82%) had clinical cure by day 14. 
The authors acknowledge the limitations of cotrimoxa
zole as a first-line drug for malaria treatment because 
of its lengthy dosage regimen, but recommend its use 
where Pfalciparum is sensitive and where ALRI can
not be excluded in the presence of clinical malaria. 
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DIAGNOSIS OF PNEUMONIA IN UNDER-5's
 
ATTENDING A HOSPITAL IN LESOTHO
 

STUDY LOCATION: 	 LESOTHO
 

SHORT TITLE: PREDICTORS OF PNEUMONIA INCHILDREN, LESOTHO 

PRINCIPAL INVESTIGATOR: REDD, Dr Stephen C. 
TSD-IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, Georgia 30333 

CO-INVESTIGATORS: Vreuls R, Metsing M, Mohobane PH, Patrick, Moteetee M 

U 	STUDY DESIGN 

Diagnosisof pneumonia in children was corn-
pared for three categories of clinicians (a 
nurse, generalpractitionerand pediatrician)at 
the Queen Elizabeth ii Hospital, Maseru, Le
sotho. Children aged 3 mnh, io 5 years were 
enrolled from those attending the hospital out-
patient department. Children were adjudged to 
be at high risk of pneumonia if they had a his-
tory of rapid breathing,ahistory ofdifficulty in 
drinking, wheezing, nasal faring or chest in
drawing, or an elevated respiratory rate 
(40/min or greater for children 12 months and 
older, and 50/min for children 3-12 months of 
age). Children without these signs were defined 
as low risk. Pneumonia was defined as 
parenchymal pulmonary density on chest radio-
graph. Interobserver agreement was evaluated 
using the kappa statistic. 

* 	 RESULTS 

Of 393 children with chest radiographs, 17% had ra
diographic findings of pneumonia, 76% did not show 
pneumonia; 4% of films were uninterpretable, and 3% 
were unreadable because of poor quality. 

The most common symptoms and signs of radi-
ologically confirmed pneumonia were respiratory 
rate elevation, history of rapid breathing, and 
temperature above 37.9 deg Centigrade. Other 
findings were present in less than half of patients 
with pneumonia. 

Malnutrition was associated with radiographic 
evidence of pneumonia (risk ratio = 1.88, 95% 
confidence interval = 1.04 - 3.40); however the 
actual number of children with malnutrition was 
small. 

There was good agreement betwccn !he three ex
aminers for respiratory rate cutoffs and nasal flar
ing, but the nurse clinician's assessment of chest 
indrawing correlated poorly with both physi
cians' assessments. 

e 	 Elevated respiratory rate was the most sensitive 
indicator for radiographic evidence of pneumo
nia; however sensitivity varied with age. 

9 	 For children younger than 12 months of age, the 
sensitivity of a respiratory rate cutoff of 50/min 
ranged from 59% to 79% for the three examiners. 

9 	For children older than 12 months, a cutoff of 
40nin was more sensitive; however neither cut
off was more than 30% sensitive for children 
older than 24 months. 

* 	 Addition of clinical findings to respiratory rate 
added only slightly to the sensitivity of respira
tory rate for diagnosis. 

e 	 The sensitivity of respiratory rate as a predictor 
of pneumon;a was 34% if a cutoff of 50/min was 
used for all ages, but if 40/min was used for chil
dren older thi'n 12 months (age-adjusted respira
tory rate), the s;ensitivity of respiratory rate across 
all ages was 60%. 
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N STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

1. The fidfings agree with previous studies show-
ing that an adjusted cutoff rate for older chil-
dren improves the sensitivity of respiratory rate 
as an indication of children with pneumonia. 

2. 	 The clfical definition of pneumonia work as 
well for a nurse as for a pediatrician, at least n 
this setting. 

3. 	The influence of training on the reproducibility 
of clinical findings was most evident for the in-
terpretation of chest indrawing. 

4. The sensitivities found by this study were 
somewhat less than those found by previous 
studies which used a clinical standard rather 
than radiographic findings to define pneumonia 
(range of 71% to 75% for respiratory cutoff rate 
of 50/min). ;ther studies also found higher 
specificity for the measure (81% to 98%). 

"Elevatedrespiratoryrate 
was the most sensitive 

indicatorfor radiographic 
evidence ofpneumonia." 

* 	 STUDY LIMITATIONS 
Concerns regarding the usefulness of radiographic evi
dence as the "gold standard" for diagnosis of pneumo
nia have been previously identified (see Malawi stud,,
by REDD et al.). In this study the authors concede that 
"some children with pneumonia may not have had ra
diographic evidence of pneumonia", but conclude that 
the number is probably small, and that the radiograph 

is a more objective measure of disease than clinical di
agnosis. The validity of this conclusion is obviously 
dependent on the question of whether the number of 
children with pneumonia but without evidence of ra

diographic findings is small or large. Inthe absence of 
a clear consensus, this question will continue to influ
ence clinicians' opinions. 

M 	PROGRAM AND POLICY IMPACT 

The main policy implication of this study, as identified 
by the authors, was the demonstration that respiraton 
rate could be used by nurses as well as physicians to 
identify pneumonia. The other important finding was 
the confirmation of respiratory rate as the most useful 
clinical sign to determine the presence of pneumonia. 

This study, with others, contributed appreciably to the 
formulation of ARI poliy.v in Lesotho. 

NPUBLICATIONS 

Cited in GOVE S,PIO A, CAMPBELL H, CAT-
TANEO A: WHO guidelines on detecting pneumonia 

inchildren (letter). Lancet 338:1453 (1991). 
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ACUTE RESPIRATORY INFECTIONS IN LESOTHO:
 
THE KNOWLEDGE, BELIEFS AND BEHAVIORS AMONG
 
CARETAKERS OF CHILDREN UNDER THE AGE OF FIVE
 

STUDY LOCATION: 	 LESOTHO 

SHORT TITLE: 	 MOTHERS' PERCEPTION OF ALRI, LESOTHO 

PRINCIPAL INVESTIGATOR: 	 WILSON, Ruth P. PhD 
SSB-TSD/IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, Georgia 30333 

CO-INVESTIGATORS: 	 Kimane, I 

0 	STUDY DESIGN 

A two-phased study undertaken in 1989 and 
1990 in Lesotho. Phase I used rapid anthropo-
logical research methods to assess the local 
perception of ALRI. The Phase I qualitative 
data were used to develop a quantitative survey 
instrument used in Phase /I. Cluster sampling 
was used to select a sample of child care 
providers for children younger than 5 years of 
age. (APhase II plan to use participant obser-
vation to determine the relationship between 
providers' self-reported behavior and their ac-
tual behavior was not carried out). Results are 
given for Phases I and I. 

* 	 RESULTS 

Phase I 

A total of 39 in-depth open-ended group interviews and 
individual interviews were conducted among Basotho 
mothers, grandmothers, fathers and ,llage health work-
ers (the people of Lesotho are called Basotho). The data 
from Plase I led to three major insights: 

There are specific Basotho terms used to define 
acute respiratory infection (ARI) and acute lower 
respiratory infection (ALRI). Sefuba is the term 
used in Basotho to refer to the chest, it also refers 
to general illness (being sick), and in children re-
fers specifically to the common cold. 

Of the different types of sefuba, the one specifi
cally associated with breathing difficulty is called 
letsoejana, which literally translated means "little 
breast" and refers to seeing "the heart jumping" 
in the child's breast. 

, 	 The Basotho have specific beliefs and practices 
associated with treating children with ALR1. 

Questions about "breathing difficulty" were most 
likely to elicit responses related to ALRI. Ill
nesses causing breathing difficulty were letsoe
jana (66%), letsollo (11%), lefuba (9%), kokoana 
(6%), phuana (6%), and feberu (3%). 

Phase II 
A total of 660 individuals were surveyed, with a re
sponse rate of 92% (6031660). 

Of 60 possible terms for common childhcod ill
ness, sefuba, letsollo (diarrhea), and letsoejana 
were the three most frequently cited common 
childhood illnesses in rural and urban strata. 
Within the category of sefuba, some illnesses 
were regarded as a normal part of the child's 
growing up process; respondents indicated that 
these illnesses "usually come and go" and gener
ally resolve without any specific treatment. 

Letsoejaia was more likely to be cited as a seri
ous illness than was sefuba. Diarrhea and vomit
ing were also cited as serious illnesses in a 
minority of cases. 
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* 	Of illnesses that cause death, letsoejana was more 
frequently cited than sefuba 

Of illnesses associated with breathing difficulty,* 
letsoejana and sefuba were the most frequently 
cited by both urban and rural respondents. 

" 	Crude odds ratios were used to determine the 
likelihood of a symptom being used to diagnose 
letsoejana, compared with its likelihood of de-
scribing another childhood illness. The rspira-
tory symptoms most specifically associated with 
letsoejana were ranked as follows: 

# Nasal flaring 
* 	Runny nose 
* 	Rapid breathing 
# 	Noisy breathing 

# Difficulty breathing 


* 	Cough 
* 	Fever 

Thus, fever was not as closely and specifically associ-
ated with letsoejana as were other symptoms. 

" 	Health behaviors associated with letsoejana in-
cluded taking the child to the hospital; consulting 
with the mother-in- Law, father, chief, or village 
health worker; increasing or decreasing the 
child's clothing; or binding the child's chest with 
cloth (to stop the fast heart beating or heart jump-
ing). 

" 	 Of mothers who reported recently treating a child 
with letsoejana, the most comnon behaviors 
were taking the child to the clinic, to a physician, 
or to the hospital. Urban mothers were more 
likely to have used health services than were al 
mothers. 

" 	In approximately half of the cases, the child was 
treated with ovcr-the-counter medications, and in 
a small minority of cases they were were treated 
with herbal medicines. 

* 	In a majority of cases, caretakers increased or de-
cothngcreaed he hilds nd/o wrppe or 

creased the child's clothing asdor wrapped or 
bound the child's chest with stripls of cloth. 

U 	STUDY CONCLUSIONS AND 

RECOMMENDATIONS 
1. Results showed w.zespread acceptance and use 

of the health care system and its resources for 

the treatment of ARI-related illnesses, includ
ing letsoejaIa and sefuba. 

2. 	 Data showed little evidence of widespread use 
of Sesotho traditional healers, herbalists or re
ligious healers for treatment of API, including 
letsoejana.
 

3.Chest binding was associated with Basotho be
liefs about the causes of letsoejana. However, 
this practice may restrict the lungs adversely and 
may be harmful to the child with letsoejana. 

4. 	Early recognition of the most commonly recog
nized symptoms of letsoejana should be the ba
sis of a health education message aimed at 
encouraging mothers to seek early treatment of 
children with ALP,. 

5. 	Basotho beliefs in the efficacy of Western 
medicines should be reinforced by health edu
cation messages %'bch underscore the impor
tance of specificity (specific medicines for 
specific illnesses), and the need for continuing 
therapy even after the child "appears better." 

U 	STUDY LIMITATIONS 

None cited. However, the prevalence of self-reported 
health behaviors in the survey do not necessarily re
flect population prevalences, although they do indicate 
the general rank of these behaviors in the population. 

N 	PROGRAM AND POLICY IMPACT 

This study provided an important dimension to prior 
studies which evaluated the medicald aspects of AI.RI clspecttunen wro lt the of R 
treatment from the perspective of the country's health 
services. As noted by the authors, the initiative for Leso
tho's attention to ALRI was initially generated by the 
high inciden~ce of acute respiratory infections reported by 
routine monitoring. The series of studies which were in
itiated, after technical assistance was requested from the 
CDC, were intended to assist in the development of "a 
culturally appropriate and medically effective" policy. 
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The principal objectives of the research initiated by the 
ACSI-CCCD Project were to determine how respira
tory infections are diagnosed and managed in the clinic 
and at home, and to identify differences between actual 
and ideal treatment practices (MOTEETEE, 1990). 
These in turn, would allow plans to be made for train-
ing clinical staff and educating the community. This 
sequence of studies proved very effective at providing 
such information. 

Other factors which were identified as Lontributing to 
the effectiveness of the national strategy were a com-
paratively well organized medical infrastructure, rela-
tively high immunization coverage, and a fairly 
effective essential drug program, in which shortages at 
the peripheral level were "extremely unusual." 

* PUBLICATIONS 

WILSON RP, KIMANE h Mothers' perception of 
ALRI: a case study from Lesotho. In Gadomski A. ed. 
Acute lower respiratory infection and child survival i 
developing countries. Proceedings of a workshop held 
August 2-3, 1989. Washington DC: Johns Hopkins 
University, 1990. 

WILSON RP, SHALE MM, PARKER KA: Rapid an-

thropological procedures in the early planning for con-
trol of paediatric acute respiratory infections: Lesotho, 
1989. In Scrimshaw NS and Gleason GR, eds. Rapid 
assessment procedures: qualitative methodologies for 
planning and evaluation of health related programmes. 
Boston: International Nutrition Foundation for Devel
oping Countries (INFDC). 

WILSON RP, KIMANE 1, MOKDAD A et al.: An-
thropologic methods for policy and program develop-

ment: pediatric acute respiratory infections in Lesotho, 
1989. ARTS document 099-4070.bymteshelranhathpoir.Abod

* REFERENCES 

MOTEETEE M, REDD SC, METSING M: The devel-
opment of the national ARI control program in Leso-
tho. Bull Intl Union Tuberc Lung Dis 65:29-30 (1990). 

"Results showed widespread 

acceptanceand use of 


the health care system.. .
 

* RELATED STUDIES 

WILSON RP, AJABENG-ASEM S, ADETORO B et 
al.: The use of ethnographic research in ARI pro
gram development: results from a focused ethno
graphic study in Ile-Ife, Nigeria. November, 1991. 
ARTS document 099-4068. 

Data from seven key informants was verified through 
semi- structured home-based interviews of mothers us
ing health facilities, facility-based interviews of moth
ers seeking care for children with ARI, structured 
interviews with drug- sellers, and 13 structured inter
views with practitioners (physicians, herbalists and 
nurses). Fast breathing was rarely regarded as a danger 
signal by mothers interviewed. Symptoms of ARI were 
generally regarded as a common and "normal" part of 
children's development. Treatment of ARI was some
times initiated with herbal teas (agbo), home concoc
tions for cough, or hot fomentation or balm applied to 
the child's chest. Antipyretics or antibiotics were ob
tainable from drug sellers without a prescription and 
were generally dispensed without adequate instruc
tions on proper use. With minimal changes, the WHO 
Focused Ethnographic Study protocol and manual 
were determined to be suitable for use in the field with 

few difficulties. 

WILSON RP, NXUMALO M, MAGONGA B et 
al.: Diagnosis and management of acute respiratory 
infections by Swazi child caretakers, healers, and 
health providers, 1990 - 1991. ARTS document 099
4064 

Individual structured and unstructured interviews, fo

cus group discussions, and participant observation 
were used by MOH staff to obtain baseline communitydata on the diagnosis and treatment of AR] in children 
by mothers, healers anid health providers. A broad 

range of ARI-related illness terms were used in the 

siSwati language. Of these, the signs and symptoms of 
yimbo, umkhuhlane, and lishashaiireflected mild ARI, 
whereas enmhalba and lucabangu reflected a more se
rious condition, consistent with ALRI. Responoents 
cited fever, cough, rapid breathing, and groaning as in
dicative of emahalba and lucabangu. Mothers and fo
cus group participwts both preferred first-line 
treatnent at the health center to treatment at home, 
even for mild ARI. Reported practices that might com
promise a child's recovery from ARI included use of 
detergent or disinfectLt enemas to treat ARI, inhala
tion of smoke from burning herbs (a form of treatment 
administered by healers), and health workers' misdiag
nosis of ALRI. 
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Facility-BasedAssessmentof Child
 
SurvivalServices
 

his sec.Jon deals with a number of facility-based research activities that were used over the life of 

the Africa Childhood Survival Initiative - Combating Childhood Communicable Diseases 
(ACSI-CCCD) project to assess the quality of service delivery. These evaluation activities 

(facility-based assessments or FBAs) were not only used to evaluate health care worker (HCW) 
performance (compared with predetermined performance standards), but also to assess the effectiveness 
of the encounter from the perspective of mothers or caretakers (through exit interviews). A convenient 
overview and description of these studies is included in BRYCE et al.: Assessing the quality of 
facility-based child survival services. Health Policy and Planning 7:155-163 (1992). A partial 
chronology is provided in the accompanying table. 

Chronological List of Facility-Based Assessments 
Conducted in Collaboration with the ACSI-CCCD Program 

Assessment Components 
Country Year # Facilities 

Observation 
Exit 

Inlrview 
HW/Sup
Intrviaw 

Record 
Review 

Equipment
Inventory 

Malawi 1986 23 X X X 

Eurund 1967 8 X X X X 

Burund 
(Ngozi Region) 1967 22 X X 

Nigeria 1968 30 X X X X X 

Togo 1968 25 X X X 

Guinea 1988 11 X X X 

Swaziland 1989 15 X X X X 

Central African 
Republic 19x8 79 X X x 

Niggra 1990 30 X X X X 

Zaire 1969 12 X X 
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"Because these 
assessments were 

intendedto provide 
information 
locally... a 
deliberatedecision 
was made to develop 
the instrumentso that 
it could be talliedby 
hand... 

The essential features of these assessments were developed 
and progressively refined over the life of the ACSI-CCCD
project Although not all features of the methodology were 

used in all countries, the basic components included five dis
crete activities: 

1. Observations of HCW performance (using a 
standardized checklist). 

2. Exit interviews with mothers or caretakers (to assess 

effectiveness of patient education by HCWs). 

3. Interviews with HCWs and supervisors. 

4. Record reviews. 

5. Inventories of essential equipment and supplies. 

Data collection was generally performed by three- or four
person teams, the number of teams determined by the num
ber of facilities to be surveyed. A specific assessment 
exercise usually utilized 3 or 4 such teams. Performance 
standards were developed on the basis of each country's offi
cial policy (e.g., Nigeria included salt and sugar solution 
(SSS) promotion and teaching in its protocol for clinic visits; 
other countries that do not promote SSS did not have that in
cluded in their protocol). 

Observer variability in monitoring health care worker prac
tices was generally minimized by carefully training ob
servers and interviewers and by standardizing a checklit 
that reduced assessment to dichotomous outcomes (e.g. did 
health care worker weigh the child.., yes or no). 

Because inter-interviewer reliability was a concern, bias was 
minimized by having two members of the research team inde
pendently conduct a subsample of observations (8%in Niger 
State, 14% in Cote d'Ivoire). The same procedure was used 
to provide reliability estimates during exit interviews. Concur
rence on these subsamples was over 95%, suggesting only 
minimal levels of inter-observer variability. 

Because these assessments were intended to provide informa
tion locally to local administrators (and to provide program 
information to mid-level and program managers), a deliber
ate decision was made to develop the instrument so that it 
could be tallied by hand at the local level; thus preliminary 
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frequencies and descriptive data could be used to provide im- "In many countries 
mediate feedback. Further analyses using a microcomputer 
were generally done at the central or regional level using these sources were 
EPIINFO, a data entry and analysis program developed by often the only reliable 
the Centers for Disease Control. indicatorsoftraining, 

The two main applications of the facility-based assessment resourceneeds or
 
in ACSI-CCCD were: logisticalproblems."
 

1. 	 Cross-sectional studies of "current" health care
 
worker practices and logistical problems
 
constraining program objectives. In this respect the
 
application provides a "snaphot of health care
 
worker performance" and functions as a
 
needs-assessment tool.
 

2. 	 Longitudinal studies providing pre- and
 
post-intervention assessments, allowing the
 
program to evaluate the effectiveness of health
 
care worker training.
 

Although initially conducted using random samples of facili
ties, purposive sampling using a "best-case" scenario has 
also beer proposed as an applicable strategy for using the fa
cility-based assessment (see BRYCE. 1992). Under this strat
egy, the evaluation would target the facilities where service 
delivery is assumed to be "best." Deficiencies identified in 
such a setting could be assumed to be equally or more preva
lent in less favorable settings. In this aspect, the instrument 
would mirror the strategy used extensively in Zaire in the 
"100-Foyers" activities and developed earlier in Uganda (see 
MALISON et al.: Bulletin WHO 65:325 1987). 

In many instances the facility-based assessment, when com
bined with cominunity-based knowledge, attitude, and prac
tices (KAP) studies of maternal practices (see DABIS et al: 
Bulletin WHO 67:675 1989), has provided considerable 
baseline information, which is necessary for allocating pro
gram resources. In many countries these sources were often 
the only reliable indicators of training needs, resource needs 
or logistical problems. 

Note: This review of facility-based assessments in ACSI-
CCCD owes much to BRYCE'S 1992 published review, as 
well as a 1989 unpublished document: "Report on Facility-
Based Needs Assessments in Five CCCD Countries" by 
Kathleen Singleton. 
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REPORT OF JOB PERFORMANCE AT SELECTED HEALTH UNITS: THE
 
TREATMENT AND MANAGEMENT OF PRIORITY DISEASES - DIARRHEA,
 

MALARIA, MALNUTRITION IN MALAWI, 1986
 

STUDY LOCATION: 	 MALAWI 

SHORT TITLE: 	 NATIONAL JOB PERFORMANCE SURVEY, MALAWI 

PRINCIPAL INVESTIGATOR: VOIGT, Ann CNM MPH 
SBSB-TSD/IHPO, Mailstop F-03 
Centers for Disease Control and Prevention, 
Atlanta, GA 30333 

CO-INVESTIGATORS: None cited. 

U 	STUDY DESIGN 

This study design used observation of health 
care workerpractices in selected healthfacili
ties (nonrandom sample). Very limited exit in
terview of mothers (in later studies this 
component was expanded considerably). s 
studyfollowed a programofhealth careworker 
trainingbased on a series of World Health Or
ganization (WHO) modules that were largely 

didactic. 

* 	 RESULTS 

Childhood Diarrheal Disease 

For treatment of childhood diarrheal disease 128 en-
counters were observed. Key findings were as follows: 

" 	 In 45% of cases the frequency of stools was not 
asked, and in 55% skin turgor was not examined
for dehydration. 

" 	 Only 25% of children were weighed. 

" Of all cases 70%) were given oral rehydrationsalts (ORS) at the clinic, but in only 4.2% of 
salts were the colrect amounts given. 
cases wof 

" 	 In 16% of cases mothers were told how to feed 
their children at home, 20% were told to increase 
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fluids, and only 8.3% were told the signs to look 
for that would warrant bringing the children back 
to the clinic. 

Fever and Malaria Practices 
For treatment of fever or malaria 204 cases were o
served. 

* 	 The age of the child was asked 45% of the time; 

9% of the children were weighed. 

* 	 Chloroquine was prescribed for 90% of cases, but 
only in 20% was dosage correct; 44% received 
the first dose at the clinic. 

9 	 Less than 20% of cases received instruction on 
how to reduce fever, and only 14% were told to 
return if fever persisted. 

Malnutrition 
* 	 Of children who had not gained weight over the 

previous month, 75% were not given nutrition 
counselling. 

*Ten bealth workers (19%) could not plot the cor
rect weight of the child on the growth chart. Five 

49 (10%) did not get the weight of the child 
correct. 
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HCW Practices and Patient Education 

Hetlth worker practices 
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U] STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


1. 	Health care worker practices were weak in 
many critical areas. Informing mothers was a 
particular weakness. 

2. 	 The existing approach to health training (3-day 
workshops consisting primarily of reading 
modules and facilitator-led discussions) was 
not effective. 

3. 	Study authors recommended a change in the 
teaching approach to one emphasizing practice 
and skills building, 

* 	STUDY LIMITATIONS 
None identified by authors. 

U PROGRAM AND POLICY IMPACT 
This study highlighted a number of deficiencies in 

health care worker practices common to several country 
studies. Among these deficiencies was the frequent
finding that ORS and SSS knowledge was not as wide

spread as thought, and that oral rehydration therapy 
(ORT), even when properly prepared, was often given 
in 	 insufficient quantifies. Another finding wai that the 

education of mother or caregivers was often inadequate. 

One example of specific program impact evolving 

from these study results was the problem of appropri
ate chloroquine dosage for children. This significant 
problem for peripheral health workers was identified at 

an 	early stage, confirmed by related community stud
and formative research, and was subsequently addressed with some considerable success by developing 

a pictorial chart showing correct dosages for five age 
ranges. This job aid, developed by the Communication 
for Child Survival Project (HEALTHCOM) in Malawi 
(with the cooperation and support of a local drug com
pany) was eventually adopted by a number of other 
CCCD counries. 

With respect to both controlling diarrheal disease 
(CDD) and malaria activities, these performance 
evaluation studies helped identify specific areas of em
phasis for health care worker training - an approach 
that contrasted with "less targeted" training efforts that 
often preceded the CCCD project in individual coun
tries. 

Because Malawi was one of the early CCCD project 
countries, many of the early lessons learned there 
about faci'ity-based and community-based practices 
were also instrumental in developing later instruments 
and training materials. 

"BecauseMalawi was one ofthe early CCCD projectcountries, 
many ofthe early lessons learnedthere were also instrumental 

in developing laterinstrumentsandtrainingmaterials." 
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[ PUBLICATIONS 

Included in: BRYCE JW, TOOLE MJ, WALDMAN 
RJ and VOIGT A: Assessing the quality of facility-
based child survival services. Health Policy & Plan-
ning 7.155-63 (1992). 

N RELATED STUDIES 

MALENGA GJ and NYASULU YMZ: A Study of 
Knowledge, Attitudes, and Practices Concerning 
Childhood Diarrhoea and Dehydration in Mulanje 
District, Malawi. 

This complementary community study examined 
practices among mothers and caregivers in Mulanje 
district of Malawi. In conjunction with the facility 
surveys, thus study provided documentation of 
existing maternal practices, availability of ORT 
materials in the home, and sources of health 
information. Both the study and the surveys were used 
in the formulation of national CDD policy. 
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TRAINING AND SUPERVISION NEEDS ASSESSMENT STUDY, NIGER
 
STATE HEALTH FACILITIES: 27 JAN-22 FEB 1988
 

STUDY LOCATION: NIGERIA 

SHORT TITLE: FACILITY-BASED NEEDS ASSESSMENT, NIGER STATE 

PRINCIPAL INVESTIGATOR: TOOLE, Dr. Michael 
TSD/iHPO, MS F-03 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

CO-INVESTIGATORS: Voigt A, Puckett D,Saba S 

N STUDY DESIGN 

This stud, utilized a standardized assessment 
protocol using all five FBA components (in
cluding on-site observations, exit interviews, 
record reviews, and equipment and supply in-
ventories). Sampling was of "a large sample of 
different categories of health facilities." Prob
abilitypropoional to size (PPS) methods were 
used to select 30facilities in two stratafrom 62 
facilities, 

* 	RESULTS 

EPI and Immunization Practices 

" 	A total of 117 observations in 19 facilities was 
recorded. 

* 	 In 85% of cases the child's age was checked, and 
in 99% the immunization card was checked. 

" 	 In 97% of cases a sterile needle was used; 88% 
used a sterile syringe. 

" 	Proper vaccine storage was observed in 73% of 
cases. 

" 	 In 59% of Material and Child Health (MCII) 
clinic contacts, mothers were told of the diseases 
immunization would prevent, but were told in 
only 14% of Basic Health Center contacts. 

* 	 Of 130 respondents in exit interviews, 65% of 
children had received appropriate vaccines for 
their ages. 

Childhood Diarrheal Disease 
Fft observations were made in 20 facilities. 

In48% of cases children were weighed; of the 15 
facilities where children were not weighed, only 
4% did not have scales. In 38%, dehydration 
status was checked. Only 24% checked skin tur
gor. 

In 74% of cases ORS or SSS was prescribed, but 
in 	only 40% of cases was fluid given in the 
clinic. SSS was demonstrated in the clinic in 54% 
of cases. 

" 	Only 30% of the time was the mother told to re
turn if the child got worse. 

" 	Immunization status was checked in 84% of 
cases. 

" 	 Although 73% of mothers said they knew how to 
make SSS, only 35% could correctly show how 
(i.e., 26% of total sample). 

Facility-Based Assessment of Child Survival Services 180 



Facility Based Assessment, Nigeria 1988
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Fever and Malaria Practices 

There were 56 observations of treatment encounters in 
19 facilities. 

* 	 In 77% of cases weight or age was checked. 

" 	 In 98% of cases chloroquine was given. Of all 
patients, 54% received injections; 43% received 
medication both orally and through injections. 

Supervisory Practices 

interviews with 32 health care workers disclosed that 
supervisory visits were often reported but frequently 
these were only vaccine drop-offs, and actual regular
supervision was rare. 

54% receivedinjections" 
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0 	 STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

. Health worker practices in EPI were generallyadequate. Problems remain in educating moth

2. 	 Supply and equipment availability often limits 
ability of health care workers to carmy out 

tasks apprmpriately. 

3. 	 Supplies of ORS and equipment were lacking 
in one third of facilities, and many aspects ofdiarrhea case management were not adequate. 

4. 	 Presumptive treatment of malaria was often in
adequate since dosages of 	chloroquine wereoften inaccurate. Injections of chloroquine were 

given for all degrees of severity. 

5. 	 Training programs need to be tailored to the 
particular needs of health care workers. 

6. 	 Supervisor training is needed to institutionalize 

effective supervisory practices. 

n 	STUDY LIMITATIONS 

* 	 Although visits were planned for scheduled immunization days, several venues had to be 
changed because there were no children present 
for immunization or diarrhea] disease treatment 
at the scheduled facility. 

* 	 Review of treatment records provided incomplete 

information on management of malaria in clinics(usually because of iadequate data recorded). 

U 	 PROGRAM AND POLICY IMPACT 

BRYCE et al. (1992) notes the function of this study in 
providing "a snapshot of health care worker perform
ance" which, in the case of Niger State, allowed the 
ministry to identify (and document) inadequate treatment pactices as well as to distinguish between pro
fessed levels of knowledge and actual practices. For 
example, mothers' actual ability to prepare SSS, when 
directly observed, was much lower than their self-re
ported capability (46% vs. 68%). 
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This study was the first of a number of assessments 
done in Niger State with CCCD support. Findings 
were instrumental in formulation of a supervisory 
training program for mid-level managers that was in-
stituted in 1989-90. In Niger State this took the form 
of a Continuing Education Unit (CELU) established 
within the Niger State Ministry of Health (MO) and 
a training curriculum involving not only didactic 
teaching but field visits, discussions, role plays, and 
practice teaching. 

This latter program was itself the subject of extensive 
evaluation through repeated facility-based assessments 
and a case-control comparison of post-training prac-
tices with non-intervention areas and pre-intervention 
historical controls. (The training evaluation is de-
scribed in an accompanying summary.) 

Similar baseline assessments have been done in five of 
nine CCCD-supported states at time of writing, and 
plans for replication in the remaining states are under-
way. CEUs were also established in other CCCD-sup
ported states, with plans by the MOH for instituting 
them in nonfocus states as well. 

M PUBLICATIONS 

Included in: BRYCE JW, TOOLE MJ, WALDMAN 
RJ and VOIGT A: Assessing the Quality of Facility-
Based Child Survival Services. Health Policy & Plan-
Ding 7:155-63 (1992). 

See also: Proceedings of Fourth Consultative Meeting, 

ACSI-CCCD, Yamoussoukro 1988, p27. 

E RELATED STUDIES 

BRYCE J et aL: Niger State Fadilty Assessment 
Survey, 1989. 

This was a 1989 restaging of the 1988 survey, "using 
every effort to replicate the samples and procedures in 
the 1988 survey." The 1989 study was used as a pre
intervention baseline for evaluating the effect of the 
state-wide training program. Findings were compara
ble to 1988 results. However, they showed a somewhat 
higher proportion of ORT prescribed, and some im
provement in mothers' knowledge of SSS preparation. 
Patient education by health care workers remained at 
low levels. Other results are highlighted in the ensuing 
summary (BRYCE et al. 1990), which uses the 1989 
results as a historical control. 

Similar baseline assessments done at the Local Gov
eminent Area (LGA) level in Barkin-Ladi and Nsukka 
are outlined briefly after the next summary. 

"The findings were 
instrumentalinformulation 
of a supervisorytraining 

program for mid-level 
managersthat was
 
institutedin 1989-90."
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SKILLS ASSESSMENT IN PRIMARY HEALTH CARE TRAINING -

THE IMPACT OF CONTINUING EDUCATION ON
 

THE BEHAVIOR OF HEALTH PERSONNEL IN NIGER STATE
 

STUDY LOCATION: 


SHORT TITLE: 


PRINCIPAL INVESTIGATOR: 


CO-INVESTIGATORS: 


* 	 STUDY DESIGN 

This was a study Aesigned to evaluate the effec-
tiveness ofa supervLry skills training program 
instituted ii 1989-i;90 in Niger State. Two 
components: (1) Skills assessment of partici
pants (pre- and post-training) measured by per. 
formance on a series of interactive *asksat time 
of training, and (2)on-site assessment of appli-
cation of skills in the field. Field assessments of 
training impact included evaluation of supervi
sors' and health care workers' practices. Quasi-
experimental design used purposive sample of 
10 facilities supervised by trainees and 10 con-
trol facilities in nonintervention LGAs (matched 
for type and urban or rural status). Historical 
controls from 1989 baseline study were also 
used Instruments and procedares for assess
ment were identical to 1989 study. 

* 	 RESULTS 

Assessment of Supervisory Practices 

A total of 31 observations were made (18 trained su-
pervisors, 13 not trained), 

a 	 Supervisors in the intervention group performed 
significantly better than their counterparts in non-

NIGERIA 

COMPARATIVE ASSESSMENT OF TRAINING 
METHODS, NIGERIA 1990 

BRYCE, Jennifer PhD 
SBSB-TSD/IHPO, MS F-03 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

Voigt A,Adegoroye A, Zakari B, Oyebolu D, Rodman A, 
Saba S. 

intervendon LGAs on a number of measures re
lated to training objectives (e.g., target popula
tions for immunization, producing a written work 
plan, supervisory schedule, performance check
lists, etc.). 

Facility Based Assessment, Niger State 
Assessment of Training Impact, 1990 
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* 	 A number of additional performance measures 
were also higher for trained supervisors but not at 
statistically significant levels (production of writ-
ten job descriptions, supervisory visits, on-site 
performance monitoring). 

* 	There was no evidence that training increased 
self-reported practices involving (1)increased s'i
pervisory visits to under-performing centers. (2)
knowledge of villages without access to health 
services, or (3)availability of written job descrip-
tions. 

" 	Both intervention and control groups reported a 
significant problem with availabiity. of transpor-
tation which caused cancellation of supervisory 
visits. 

Effect on Health Care Worker Practices 

There were only 20 observations of health care worker 
practices for diarrhea case management and 23 for vac
cination practices. 

"	There was a noticeable improvement in health 
care worker practices in both groups (trainee-su-
pervised LGAs and controls) compared with 
groups i the 1989 health practices survey. This 
improvement occurred over a relatively wide 
range of measures. 

* There was a trend tcwards better performance of 
health care workers supervised by trained super-
visors, but this trend did not reach statistical sig
nificance. 

" 	 Availability of equipment and supplies actually 

dropped from 1989 to 1990 for several measures 

(adequate stocks of needles and syringes, avail-

ability of ORS). 


" 	There was no discernible change (either overall 

or by training status) in a number of key indices: 

(1)mothers' abili,, to correctly mix SSS. (2) 
health care worker vaccination of sick children,
and (3) maintenance of cold chain during the im-
munization session. 

U STUDY CONCLUSIONS AND
 
RECOMMENDATIONS
 

1. Training has a measurable effect on supervi
sors' managerial performances. 

2. 	 A trend toward improved health care worker 
practices when supervisors am trained is sug
gested but did not reach statistical significance 
(possibly because of small numbers). 

3. 	Availability of equipment and supplies is as im
portant as training to supervisors' and health 
care workers' ability to perform duties ade
quately. 

U 	STUDY LIMITATIONS 

The limitations identified below demonstrate one diffi
culty of quasi-experimental designs such as this - the 
inability to completely isolate and insulate the inter
vention or control communities from other influen es. 

Vaccination campaigns were being held in some 
LGAs during the 1989 and 1990 a.sessments. 
This may confound to some degree the ability to 
attribute changes in practices solely to the train
ing intervention (see BRYCE et al.: Lancet 
335:739 1990 for a discussion of these results). 

A HEALTHCOM training program in 1990 in
cluded some personnel from four of the facilities 
in this assessment (three intervention facilities 
and, one control). The authors conclude that it 
probably did not confound the studs' results to 
any significant degree, but this is unproven 

Between 1989 and 1990, the policy regarding 
vaccination changed significantly, emphasizing 
vaccination at all contacts rather than set-aside 
days for vaccination at health centers. This
 
change affected the ability to monitor significant 
nmnbers of vaccination encounters during the 
1990 assessment. 

"Supervisorsin the interventiongroupperformedsignificantly 
betterthan theircounterpartson a numberofmeasures ... " 
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* PROGRAM AND POLICY IMPACT 

BRYCE et a]. (1992) outlines the use made of this 
study as a "rapid impact evaluation" in response to a 
funding need. 

The immediate effects of the study were: (1)height-
ened attention to logistical constraints on health care 
worker performance, (2) adjustments to the tr-aining 
curculumn and (3) adoption by other CCCI) focus 
states of the broad-based continuing education ap
proach piloted in Niger State. A subsequent review of 
the Niger State Training Program by national MOH 
personnel verified these results. 

As the authors note, "One of the first results of the 
FBA was increased recognition by MOHs of the inter-
dependence of health worker training and broader 
health system issues such as commodity distribution 
and supervision." In terms of Niger State, the report 
notes that immediately after the field assessment, the 
Ministry undertook a special exercise to deliver mate-
rials for SSS preparation and to provide instructions on 
their use to all health facilities. Although such re-
sponses do not necessarily guarantee sustainable sup
ply logistics, the responses at least demonstrate that 
the medium was an effective one in causing the appro-
priate dccision makers to recognize the problem. 

This study also shows what BRYCE et al. have pro- 
posed as a second application of the FBA - to assess 
changes in service delivery over time. In this study, the 
changes in supervisory practices were easily shown; 
however, the "end-point" effects on health care worker 
practices were not as easy to demonstrate. 

Two important comments should be made about the 
use of the FBA in this capacity. First, the survey in its 
complete form requires a significant diversion of per-
sonnel and resources from their "usual" activiier. Sec-
ond, differences in practices are easiest to demonstrate 
when overall levels are initially low and trairing 
causes significant improvement. If initial levels of per-
formance are high (e.g., 80% correct preparation of 
SSS), then a much lvger sample will be required to 
show small incremental improvements in health care 
worker practices. Thus, the instrument loses much of 
its attractiveness as a monitoring tool as performance 
levels improve. 

In the particular context of Niger State (as well as in 
the Central African Republic and Rwanda), an addi-
tional role to which the FBA has been aplied is rou-
tine supervision - supervisors have developed a 
shortened supervisory checklist from that originally 

Facility-Based Assessment ofChild Survival Services 

developed for the FBA. In this respect, the process a. 
lows supervisors (through on-going supervision) to 
provide feedback at the facility level without disrupt
ing routine services. 

PUBLICATIONS 
Inclded in: BRYCE JW, TOOLE MJ, WALDMAN 
RJ and VOIGT A: Assessing the Quality of Facility-
Based Child Survival Services. Health Policy & Plan

ning 7:155-63 (1992). 

U RELATED PUBLICATIONS 

BRYCE J, ef al: Skills Assessment In Primary
Health Care Training. USAID/PHS/CDC ARTS 
Project Series. 

Pre- and post-training assessment of supervisory skills. 
Evaluation of the same training experience as above 
study, but held at the time of training. Mean scores in
creased from 27.6 to 43.1 (maximum of 100) in a se
ries of standardized interactive tasks. 

BRYCE JW, C = FT and SABA S: Mass Im
munization Campaigns and Quality of Immurt.za
tion Services (Letter). Lancet 335:73940 (1990). 

Comparison of FBA results for facilities during par
ticipation in Mass Immunization Days campaign, with 
noncampaign facilities. (Results are included in EPI 
section.) 

U RELATED STUDIES 

BAKKIN-LADI LOCAL GOVT. HEALTH 
DEPT.: Facility Assessment Survey - Barkin-Ladi, 
1991. 

NSUKKA LOCAL GOVT. HEALTH DEPT.: Fa
dUty Assessment Survey, Nsukka, 1991. 

The first of a number of studies done in Nigeria at the 
LGA level, in which the FBA methodology was 
adopted and implemented by the local government as a 
routine needs Pssessment tool. Although financially 
supported by CCCD, implementation (including inter
viewer training, data collection, analysis and report 
production) was essentially managed and executed at 
the local level. One small but significant change in 
methodology was that all LGA facilities were sur
veyed (13 in Barkin-Ladi, 11 in Nsukka) rather than 
taking samplcs. 
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Also significant was the inclusion of items to assess 
missed immunization opportunites. In Barkin-Ladi 
the findings revealed that only half of the sick 
children needing referral for immunization were 
referred and only a third of the sick children presented 
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Health Care Worker Practices 

Barkin-Ladi LGA, Niger State 
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to the clinic with their immunization cards (although 
health care workers did check immunizafion status for 
80% of those with cards). Other findings are 
summarized in the accompanying figure. 

"One of thefirst 
results of the 
FBA was 
increased 

recognitionbyD 

MOHs ofthe 
interdependence 
of health worker 
trainingand 
broaderhealth 
system issues 
such as 
commodity 

distributionand supervision." 
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HEALTH FACILITY NEEDS
 
ASSESSMENT STUDY, TOGO - 1988
 

STUDY LOCATION: 	 TOGO 

SHORT TITLE: 	 FACILITY-BASED ASSESSMENT, TOGO 1988 

PRINCIPAL INVESTIGATOR: 	 LENT, Drew
 
Training Consultant
 

CO-INVESTIGATORS: 	 Karsa A., Gayibor A., et al. 

U 	STUDY DESIGN •In 91% of cases, mothers knew to return to clinic 
for further immunizations, but only half knew 

This study used a standardizedinstrument for how many times. 
facility-based assessment, adaptedfor use in 
Togo - 88 questions in 6 modules, comprising 
(1) on-siie obse,-'vations of HCWs and (2) exit Childhood Diarrha l Diseases 
interviews,covering each of the three target in- r childhood diarrhea] disease, 67 encounters were 
terventions (EPI, CDD,and malaria). In addi. evaluated. 
tion an equipment and supply invenory and a 
review of clinic registers were required Teams In 85% of cases, child's age was verified; in 18% 
consisted offour evaluators. Of 340 facilities, the infant was weighed. Number of stools was 
25 were surveyed - initial "random" sample of verified in 99%, and duration of diarrhea asked in 
facilities from each region. Alternate centers 85%
 
were substituted if inadequatenumbers encoun
tered, or if there was low percentage use. Study*
was conducted in May-June 1988. 	 * ORS were prescribed for 95% of cases; only 10% 

was_i ayJue 98.were_ c prescribed SSS. Antidiarrbeals were pre
scribed for 42% of cases and antibiotics for 16%. 

* 	 RESULTS 
@ Mothers were instructed in the preparation of 

ORS in 82% of cases, but only 19% were asked 
EPI and Immunization Practices 	 to repeat the directions; in only 4.5% of cases 

was ORS administered in the clinic. Actual dem-
For EPI and immunization practices, 98 immunization onstration of ORS/SSS preparation was "nonex
encounters were observed and 107 exit interviews con,- istenL" 
ducted. 

a Seventy-nine percent of mothers claimed thcy 
* 	 A sterile needle was used in 96% of cases, but a could prepare ORS (versus 36% for SSS). Only 

sterile syringe was used in ouly 21%. All centers 6% actually demonstrated correct preparation of 
had cold boxes and ice packs, but some of the SSS. 
larger centerr did not have enough syringes and 
needles to cover a full day of vaccination. 9 All but o.e center had a supply of ORS. Four 

centers had more than 10,000 packets in stock. 
" Seventy-two percent of mothers knew of fever as Ne centers hao materials for preparing SSS. 

a reaction to vaccination, and 50% knew to give
 
aspirin as a remedy.
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Fever and Malaria Practlues U:lSTUDY CONCLUSIONS AND 
For fever and malaria, 81 encounters were evaluated. RECOMMENDATIONS 

All centers had some chloroquine in stock. Chlo-
roquine treanment was given on site for 78% of 
cases; 47% of cases received injectable chioro-
quine. 

"	'Correct" treatment (single-dose treatnem, 10 
mg/kg per existing protocol) was given in 57% of 
cases. (However, this recommendation was under 
review and a new policy was under active consid-
eration at the time.) 

Facility Based Assessment, Togo 1988 
Health Care Worker Practices 
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: The administtio of ORT on site was 'bad

ally a tis was the demonstration 
rue of SSS. 

2. 	 MOthers were Vnermlly more familiar with 
ORS than with SSS and did not demonstrate a 
high level of abifity in preparing SSS property. 

Ay reiommen ard ORS miaro than 
SSS as the prem-re fluid for idirrhea tre

.3. 	Many centers used andidiarrheals or antibiotics 
for diarrhea treatme and used ahgh p t
w 	 of injectable chloroquine for premmptive 

treatment of malaria. 

:4. 	The low acceptlnm of the single-dose protocol 

for malaria treatment was not arprsing, giventhe knowledge that the rmeommended dosage 
being reconsiered. 

5. 	Health edneation Practices were gnerally 

6. 	Rqnot recommends decentraizing traing of 
health care workers and adapting training to 
address specifc deficiencie of health care
vworker practices. 

7. 	 Attention to nontrairtig issues should include 
establishment of ORT coners to promoe 

ORS, improved supply logistics, and "metods 
to improve the quJlity md quantity of field ou

"Mothers were instructedin the preparationof ORS in 
82% of cases, but only 19% were asked to repeatthe 

directions;in only 4.5% of cases was ORS 
administeredin the clinic." 
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* 	STUDY LIMITATIONS 

The survey was conducted at the same time as a na-
tional vaccination campaign was in progress in Togo. 
Observation of vaccination practices during this period 
may not be a valid measure of practices inder routine 
circumstances. Other concerns identified by the author: 

* 	 Tiing of the survey was not optimal for obsev-
ing treatment of diarrhea] cases since it was held 
outside the season of peak incidence. 

" 	 Although the survey provides information useful 
for planning training needs and identifying prob
able deficiencies. This information should not be 
viewed as national "prevalence" data. 

MPROGRAM AND POLICY IMPACT 

Authors suggest that the findings of this study were es-
sential to the formulation of a national stiategy for 
continuing education training. The Health Sector Sup
port for Child Survival (HSSCS) Project was proposed 

as the vehicle most appropriate for developing decen
tralized training of health workers. The authors note 
the study's use (1) to determine overall trainng needs,
and (2) to provide sufficient information for planning 
nationwide continuing education. 

* 	PUBLICATIONS 

Included in: BRYCE 3W, TOOLE MJ, WALDMAN 
RJ and VOIGT A: Assessing the Quality of Facility-
Based Child Survival Services. Health Policy & Plan

ning 7:155-63 (1992). 

U 	RELATED STUDIES 

ERICKSON, S: Facility Assessnieat, Togo, 1985. 
Asmaller, informal assessment done in1985 identified 

initial levels of health worker practices and supply 
problems inhealth facilities in Togo. 
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EVALUATION OF TRAINING IMPACT ON
 
HEALTH WORKER PERFORMANCE, COTE D'IVOIRE - MARCH 1990
 

STUDY LOCATION: 	 COTE D'IVOIRE 

SHORT TITLE: 	 TRAINING FIELD ASSESSMENT, COTE D'IVOIRE 1990 

PRINCIPAL INVESTIGATOR: 	 BRYCE, Jennifer PhD
 
SBSB-TSD/IHPO, MS F-03
 
Centers for Disease Control and Prevention
 
Atlanta, GA 30333
 

CO-INVESTIGATORS: 	 Traore M,Lindsey D 

U STUDY DESIGN * 	 Surprisingly low ulization rates were noted in 
many facilities. 

A study to evaluate a. baseline the effect of
 
CCCD training.Sirvey sample was designedto 
 a Health care workers checked immunization status
include all base Acilities and a random sample for 96% of sick children seen (fever or diarrhea). 
of 16 health centers and dispensaries within
 
each of two sector subsamples: (1)4 sectors in
 
which supervisorsparticipatedin a 1989 train- EPI and Immunization Practices
 
ing course and which were funded for periph
eral training activities; and (2) 4 sectors in A sterile needle was used in 86% of cases but a 
which supervisorsparticipatedin a 1990 train- sterile syringe in only 71%. Health centersing oure, ho 	 less likely than base centers to usewerehd ntyt hd anopprtuitysomewhat a
ing course, who had not yet had an opportunity sterile syringe (66% vs 88%).to apply trainingskills at the peripherallevel. 
Of 40 closed or inactive facilities, 8 were re- *Three of four mothers were told when to return to

placed with "the nearest facility of the same
 
type." Four FBA components were used: (1) clinic. Other information was rarely provided.
 
observation checklists, (2) exit interviews, (3)

supervisor, manager, and health care worker Childhood Diarrheal Disease
 
interviews, and (4) equipment and supply in
ventories. An integratedchecklist was used al- * Dehydration status was assessed for 53% of chil
lowing specificanalysisofsymptom overlapfor dren with diarrhea and for 46% with both fever
 
children presenting with multiple symptoms and diarrhea. 
and/or diagnoses. Inter-interviewer reliability 
was evaluated by independent duplicate obser- Of 64 children with diarrhea, 66% received a pre
vationson a subsampleof 44 instruments 	 scription for ORS; 60% of those with diarrhea 

only (no fever) received an antidiarrheal, and 
32% received an antimalarial. Antibiotics were[] RESULTS received by 10%. 

The subsample of 44 duplicate observations yielded an An average of 1.8 prescriptions per encounterinter-interviewer reliability of 98% (60 nonmalches 
fromwere recorded for infants with diarrhea only, 2.5from2,54Atotliems.of320encuntrs erefor children with diarrhea and fever, and 2.0 for 
evaluated - 178 were for vaccination. Of the sick chil
dren, 18% had both fever and diarrhea. Significant children with fever only.
 
findings:
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" 	Although ORS preparation was explained to 72% 
of others only one (1.6%) was given a demon- U STUDY CONCLUSIONS AND
stration. RECOMMENDATIONS 

" 	In 61% of cases, mothers were familiar with 
ORS; 82% of them claimed they knew how to 
prepare it, and 84% of these could indeed demon-
strate its preparation correctly. 

" 	 Only 44% of facilities bad ORS packets in stock. 

Fever and Malaria Practices 
" Approximately 33% children with fever (withor without diarhea) were prnscribed antibiotics, 

* 	Two-thirds of children with fever and diarrhea 
(67%) received antnalirias as did 9017 with fe-
ver only. Of children with diarrhea and no fever, 
32%also received antimalarials. 

* 	Only 44% of mothers were told to return if the 
child got worse. 

* 	 Only 42% of facilities had oral chloroquine 
(syrup or tablets) in stock (75% of base facilities 
but only 39% of peripheral health centers). 

Comparison of Supervisory Skills 

Interviews were conducted with 69 health personnel. 
Comparison of a subsample of those trained in 1989 
with those trained in 1990 and 1987 suggested that 
training participation improved perfonnmaiice in mana-
gerial skills, but overall performance was relatively 
low. 

h h t of Health should address w
gently the low utilization of peripheral facili
fi. I. of basic sqplias may contribute to 

i aiii 

2.Tareted peripheral level training acivities 
should be mpported. 

3. 	 Mmiseof antidierrbeals needs to be addressed 
nf defiencies peripheralad 	other specific atlevels shoud be addressed in specific training

oacivitie6 (e.g., use of strile syringe and nee

ie, 	assesment of dehydration, or providing 
kfl8.ifc. to Mothe, etc.). 

:1 	STUDY LIMITATIONS 
Because centers with very low levels of use were re
placed in the survey, selection was not truly random. 
Since the excluded facilities were probably more likely 
to have had deficiencies in supplies, staffing, and so 
forth, the final study sample probably yielded conservative estimates for deficiencies in supplies and 

worker practices. 

Authors note that observations of health care 
workers did not include an assessment of whether 
or not the worker specified the recommended 3
day treaunent course of antimalarials. This limi
tation precluded a direct comparison with exit 
interview responses. 

As with prior studies, results are not intended to 
provide national estimates or direct comparisons 
with other countries. 

"In 61% of cases, mothers werefamiliarwith ORS; 82% ofthem 
claimedthey knew how to prepareit, and 84% of these could 

indeeddemonstrateits preparationcorrectly." 
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0 PROGRAM AND POLICY IMPACT 

This study was designed as a baseline study of health 
cam worker practices prior to starting a training activ-
ity for peripheral level health care workers. In this re-
spct, the decision D institute the training program 
was rot a consequence of the study findings but had 
evolved from prior assessments (see KHANTAWAY 
1986, DAVIS 1987 & 1988, and TRAORE 1990). 
This study was followed in 1991 by a follow-up sur
vey (TR.AORE et al. 1991) subsequent tc the final 
round of mid-level manager training and after initia-
tion of peripheral level health care worker training. 

The specific training program entailed four mid-level 
manager courses (cours moyen) in all 26 health sec-
tors, and peripieral level training (cours relais) for 
health center personnel. At the time of the follow-up 
survey of training impact (Feb 1991), sixteen health 
sectors had instituted cours relais activities. For re-
suits, see below, 

Facility Based Assessment, Cte d'lvoire
 
Assessment of Training Impact, 1991 


No Training Trained 

ialrrhea T Practices 


Weighed child /... .. . . .... .
 

Proscrlbed ORS 

,.n.-,,t,.td ORS 

Gan O1 n clinic 

,mmni--io Practices
Sof Mothers"od: 


cnm....t series 


i*e
.effcts 
Told when to return 

0%, 20%/ 40% 6 I0%0% 6I0%/20%40%*~ 100%~fever 
S of Sample
 

REr MOUSsA at al
 

U PUBLICATIONS 

Included in: BRYCE JW,TOOLE MJ, WALDMAN 
RJ and VOIGT A: Assessing the Quality of Facility-
Based Child Survival Services. Health Policy & Plan
ning 7:155-63 (1992). 

d RELATED STUDIES 

TRAORE, M et Collaborateurs: Evaluation de 
L'Impact des Formations et des Besoins en Forma. 
tlon des Personnels de Sant, Rapport Final, Aout, 
1991. Progranune de Lutte Contre les Maladies 
Transmssibles de L'Enfance/CCCD, Republique 
de Cote d'Ivoire. 

The post-training resurvey of the facilities showed im
proved health care worker practices after training in: 
(1) giving information to mothers about immunization 
and malaria tretment, (2) prescribing ORS for diar
rhea, and (3) treating fever. Significantly more facilities with trained personnel had ORT materials 
available (a finding also noted in Nigeria). 

The study showed minimal improvement after training
but still showed low levels of performance in (1) 
physically examining infants (2) giving information to 
mothers about diarrhea, and (3) administering of ORS 
on site. 

"Two-thirds of 
children with 
fever and 
diarrhea 
received 
antimalarials, 
as did 90% with 

only.~ 
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FACILITY BASED ASSESSMENTS: POSTSCRIPT
 

N COMMENTS AND CONCLUSIONS 

The experience of the ACSI-CCCD project in develop-
ing and implementing the facility-based assessment as 
an evaluation method has raised a number of method 
and program issues worthy of consideration. Among 
them: 

1. 	 Validation and Reliability: Although consid
enable attention was paid to confirming the re-
liability of the instrument in its development 
and piloting, subsequent uses as a routine as-
sessmeni tool have generally not used subsam-
pies or other methods to verify reliability. 

2. 	 Representativeness: A variety of sampling 
methods (ranging from random and purposive 
sampling to selection of all facilities within an 
LGA) have often been used to select facilities. 
Although these methods have generally been 
adequate when the objective of assessment is a 
cross-sectional "snapshot" of knowledge and 
practices at a single point, the need for meth-
odological rigor becomes much greater if the 
objective is to monitor longitudinal changes 
over time. Can or should the instrument be 
used then to monitor changcs, and at what 
point do small incremental changes become ir-
relevant to information needs (e.g., would pol
icy makers care if ORS use changed from 85% 
to 88% during one year)? Infact, although sta-
tistical methods are available to determine 
with relative accuracy the significance levels 
of such a change, the question remains: "At 
what point does the process become too com
plex to be useful, or too expensive t be practi-
cal?" 

3. 	 Diagnostic Classification: Initial facility as-
sessments that evaluated practices for treat-
ment of diarrhea or fever seldom considered 
multiple or secondary diagnoses in deterning 
appropriateness of therapy, despite consider-
able symptom overlap known to exist, for ex-
ample, between acute respiratory infection and 
malaria. Later assessments have seen a need to 

attempt adifferentiation of symptoms (e.g., di
arrhea with fever, diarrhea without fever, and 
fever with cougb). This need for differentia
tion has introduced an apparently unavoidable 
level of complexity to the interpretation of 
findings however, and it remains to be seen 
whether 0he relative simplicity of the instru
ment can be maintained. 

4. 	 Resource Requirenents: In terms of person
nel time and expense, resources are not insig
nificant for this method. The average 
assessment exercise, involving approximately 
30 facilities, generally requires as many as 90 
person-days of interviewer time (two teams of 
three persons each x 15 facilities), plus equiva
lent time for two superiisors or coordinators, 
and approximately 5 days of interviewer train
ing. Data-entry and analysis also contribute 
significantly. Because of these resource de
mands, several authors have raised the follow
ing questions: At what administrative level is 
the exercise an effective use of resources? Is 
there significant benefit to be gained from im
plementation at the local level despite the 
cost? Is the exercise, in fact, effective instimu
lating awareness at the peripheral or facility 
level? 

In the CCCD experience, the development of perform
ance-based standards and observational assessments of 
service quality have generally laid a foundation for fu
ture improvements in quality assessmems through su
pervision or other mechanisms. 

Although each country or program will probably decide 
for itself how it wishes to use the FBA, the experience
of Niger State suggests one option, and the Central Af
rican Republic (CAR) illustrates another. In CAR, pro
gram managers have generally foregone the formal 
survey approach to facility-based assessment and have 
instead incorporated srpervisory checklists derived 
from the FBA into routine supervision. Thus, emphasis 
is continuously being placed on developing less re
source-intensive methods (much like the CAR model) 
for assessing the quality of services. 

Facility-BasedAssessment of Child SurvivalServices 193 



Community Surveys
 

C ommunity surveys undeirtaken by the ACSI-CCCD 
Project encompassed a wide range of data gathering 
and research activities. These extended from 

small-scale, single site surveys using qualitative methods to 
national surveys using representative population samples. 
Although this section illustrates a number of these; 
community based methods, other examples are included in 
individual sections related to specific interventions (EPI, 
diarrheal diseases, malaria and ARI) and in the section 
covering the Mortality and Use of Health Services (MUHS) 
Surveys, 

Although the studies represented here are few in number, 
population-based community surveys actually played a criti-
cal role within the ACSI-CCCD ProjecL One of the major 
reasons for this was the dearth of reliable community level 
data in virtually all of the African countries in which the 
CCCD Project operated. In contrast to existing morbidity 
and mortality data, which were generally institution-based, 
and often incomplete, the ACSI-CCCD Project made deliber
ate attempts to provide decision makers with reliable popula
tion-based data, with the objective of enabling decision 
makers to more accurately define the magnitude and extent 
of health problems that the programs sought to address. At 
the macro level, these efforts included several multipurpose 
national surveys, using representative population samples to 
derive national prevalence estimates or weighted area esti
mates (for example, by rural and urban strata). At the local 
lewei, community surveys were equally important, and were 
often undertaken to provide local personnel with a more "ob
jective" view of health problems from the community per
spective, without biases introduced by variables of access or 
utilization, such as cost, travel distance, or waiting time. In 
many instances these results could be directly compared with 
contemporaneous facility-based data. 

Over the life of the CCCD project, there was also a corre
sponding evolution in the routine use of surveys to monitor 
programs, particularly with respect to EPI monitoring 
through the use of WHO cluster surveys, as well as malaria 
prevalence and sensitivity surveillance through sentinel sites 
or community surveys. Many of these activities were also 

Community Surveys 

"In contrastto existing
morbidity and 

mortality data, which 

were generaly
institution-based,and 
often incomplete, the 

A CSI-CCCD project 
made deliberate 

attempts to provide 
decision makers with 

reliablepopulation
data." 
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"Community surveys supported by CCCD technical assistance. Inmany cases, the 

were invariably technical skills gained from these "routine" activities could 
also be applied to special surveys or community-based re

undertaken as part of search.
integrated approachdntegat daer h Several specific characteristics are worth mentioning with reto spect to the community surveys unde-rtaken under CCCD: 

First, community surveys within CCCD were invariably un
dertaken as part of an integrated approach to data gathering. 
Concurrent review of hospital or facility records was usually
undertaken to allow comparison of community data with fa
cility data. This was seen in the neonatal tetanus studies of 
BABANIY and MUTIE, as well as other EPI studies (see, 
for example, Guinea study by CUITS in EPI section and 
Rwanda study by DEMING in this section). 

Second, the process of determining health priorities or health 
problems through community surveys is iterative. The estab
lishment of baseline data was a necessary part of this proc
ess, but the project also revealed a need to use focal or 
periodic surveys to determine whether interventions had any
effect on actual outcomes, and to monitor changing priorities 
or the emergence of new diseases or health problems. This 
was most important where surveillance systems or routine 
data systems were inadequate. Where itwas possible to 
strengthen routine surveillance, such systems could often ob
viate the need for repeated expensive surveys. 

A third point isthat CCCD surveys were often concerned, 
not solely with determining the magnitude of health prob
lems (i.e. incidence and prevalence) but often with identify
ing determinants as well. This is particularly well 
demonstrated by Deming's studies on the home treatment of 
fever in Togo (see DEMING in the section on Malaria-Re
lated Research). This approach greatly increased the value of 
these studies to decision makers. 

Finally, a major strength of the CCCD experience with com
munity surveys was the ability to fashion the instrument and 
methods in response to specific program needs, and to tailor 
the results to the intended audience. PROST and JAN-
CLOES (1993) note that one major failing of epideriolo
gists' approach to data isthat "too many epidemiologists
perceive their function as that of collecting the greatest possi
ble amount of information in order to combine all possible
variables." Thus, they note, critical data are often missing or 
impossible to retrieve. Moreover, systems are often not con-
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ceived in relation the needs of users and potential users. 
With few exceptions, the CCCD Project placed particular 
emphasis on establishing clearly focused areas of inquiry, 
timeliness in data availability, flexibility and responsiveness 
to policy issues, manageability, and close collaborative in
volvement of counterparts. All of these strengths generally 
increased the relevance and utility of the project's survey re
suits. They also correlate with factors that other authors have 
previously identified as contributing to the successful use of 
community surveys for policy change (see for example, 
GROSH, 1991). 
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ESTIMATING HEALTH SERVICE UTILIZATION, IMMUNIZATION COVERAGE,
 
AND CHILDHOOD MORTALITY: A NEW APPROACH IN UGANDA
 

STUDY LCCATION: 

SHORT TITLE: 

PRINCIPAL INVESTIGATOR: 

CO-INVESTIGATORS: 

I STUDY DESIGN 

This was the prototype of the "Hundred 
Household Survey" used extensively in 
Uganda, Zaire, Nigeria and Liberia. Seventy-
five households nearest to each of 36 rural 
health centers in the Mbale district were sur
veyed with a single- page questionnaire. The 
stud) utilized recall of birthsfor the priorfive 
years and deaths of children younger thanfive 
years of age within the prioryear.A simplified 
verbal autopsy was used to determine deaths 

from neonataltetanus, as well as diarrhea-as
sociated and measles-associateddeaths. Mea
sles and diarrheawere not consideredmutually 
exclusive. Immunization rates were determined 
using card-documented confirmation only.
Data collection, analysis and interpretation 
were done at each health facility in one day. 
Supervisors and local health center staff were 
responsible for all interviews and analysis. 
Datawere hand-talliedon- site. 

* RESULTS 

Interviews were completed in 91% of households 

visited (n = 2,450). Data for 2,596 children younger
than 5 years of age were obtained. 

The estimated infant mortality rate (IMR) was 
95/1000 live births. The 1 to 4 mortality rate was 
25/1000 live births. 

Community Surveys 

UGANDA 

A NEW APPROACH TO LOCAL AREA MONITORING, 
UGANDA
 

MALISON, Dr. Michael D. 
IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, Georgia 30333 

Sekeito P, Henderson PL, Hawkins RV, Okware SI, 
Jones TS 

The estimated neonatal tetanus death rate was 
1511000 live births. Approximately one-third 
(34%) of infant deaths and two-thirds of deaths in 
children 1- to 4-years-old were diarrhea-associ
ated. 

Immunization Rates by Age Group, Mbale 
75-Household Survey, Uganda 1984 
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" 	 An estimated 18% of infant deaths and 41% of 
deaths in children I-to 4-years-old were measles-
associated. 

" 	 Only 21% of infants and 38% of children I to 4 
years of age were fully immunized. 

* 	 There were 3.2 episodes of diarrhea per child per 
year. Only 12% of episodes were treated with 
oral rehydration salts or salt and sugar solution 
(ORS/SSS), whereas 62% of children with diar-
rbez. received drugs of some sort (antidiarrheals, 
antibiotics, etc.). 

*]STUDY CONCLUSIONS AND 

RECOMMENDATIONS 

. The study documented dg! rates of mortaity 
and under-utilization of preventive health serv-
ices despite close physical access to health 
services. 

2. The 	survey demonstrates "a substantial need to 
improve the utilization of health services 
among populations who already have easy ac- 
cess to health facilities." 

3. 	The method used is a valid means to augment 
routine reporting and population surveys. It 
also facilitates program implementation by in
voMng direct providers in assessing tiir com-
n imtys health needs. 

U 	STUDY LIMITATIONS 

As noted in the study, the sample was not intended to 
be a population random sample, and results should not 
be interpreted as population prevalences. Other 
cautions:
 

The very limited verbal autopsy performed offers" 
only a rough estimate of cause-specific mortality. 
Moreover, although valid for neonatal tetanus 
deaths, the reliability of verbal autopsy in other 
muses of death is less assured.Tl 
The brief birth history taken, without in-depth 
probing has been shown in Zaire to omit a sig
nificant proportion of births and deaths (see 
TAYLOR, 1993). 

Although the sampling frame used in this study 
assumes thai coverage levels obtained for households 
nearest health facilities exceed those in more distant 
households, the study does not actually prove the 
assumption. 

E 	 PROGRAM AND POLICY IMPACT 

One immediate consequence arising from this study 
was that the results surprised local health workers who 
had assumed that local needs were being better met by 
existing health services. The authors also noted that 
the findings were of immediate utility in providing the 
district medical officer with valuable baseline 
information on EPI and ORT programs. 

In the CCCD context, the survey method (local area 
monitoring) proved particularly useful in providing 
local assessments at the facility level to program 
managers. In particular, the methodology was 
extensively adopted in Zaire (where it was modified to 
include a slightly larger number of households and 
children - the 100 Household or "Cent-Foyers" 
survey). The advantages of the method were several: 
(1)ease of use (allowing it to be used even where 
existing health services were rudimentary), (2) 
timeliness, and (3) low cost 

It has also been used in CCCD projects in Liberia and 
Nigeria. 

* 	 PUBLICATIONS 

MALISON MD, SEKEITO P, HENDERSON PL et 
al.: Estimating health service utilization, immunization 
coverage, and childhood mortality: a new approach in 
Uganda. Bull World Health Organ (1987) 

"The results surprised local 
he wo r rs d as 
health workers who had as
sumed that local needs were 

being better met y existing
health services." 
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MONITORING SELECTIVE PRIMARY HEALTH CARE: METHODOLOGY AND
 
COMMUNITY ASSESSMENT OF VACCINATION, DIARRHEA, AND MALARIA
 

PRACTICES IN CONAKRY, GUINEA
 

STUDY LOCATION: 

SHORT TITLE: 


PRINCIPAL INVESTIGATOR: 


CO-INVESTIGATORS: 

U 	STUDY DESIGN 

This was a 30-clustersample of 76 "quartiers" 
in Conakry, Guinea based on a probability 
proportionateto size (PPS)sample andan esti
mated sample size of 2,040 children younger 
than 5 years ofage. A questionnairewas devel-
oped in English and translated to Soussou, 
Malinke and Fula. Vaccination status was 
based on card-confirmed immunizations only. 
Two-week recallfor was usedfor diarrheaand 
febrile illness. 

* RESULTS 

Interviews were completed for 1,415 women caring for 
2,046 children. Of the total, 15% of children had a 
history of diarrhea and 24% had a history of fever in 
the prior 2-week period. Eight percent or 156 children 
had both fever and diarrhea. Fifty-six percent cf 
respondents were within one hour of a health facility. 

* 	 Maternal tetanus toxoid immunization (2or more 
doses) was 49%, and 60% of mothers had at least 
one dose. 

* 	 Coverage for children was less than 25% for all 
individual antigens. 

GUINEA 

MONITORING SELECTIVE PRIMARY CARE, GUINEA 

DABIS, Dr. Francois 
Departement d'Epidemiologie et Biostatistiques 
Universitd de Bourdeaux II 
1-116 Rue Leo-Saighnat 
33076 Bordeaux, Cedex, France 

Sow A, Breman JG, Roisin AJ, Haba F,and 
the ACSI-CCCD team 

* Of the children who received measles immuniza
tion, only 28% had received it at the appropriate 
age (9-35 months). 

IMMUNIZATION COVERAGE, CONAKRY 1986 
Vaccination Coverage Survey, n-1,440 
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Diarrheal Disease 
* 	Only 13% of mothers discontinued breast-feeding 

during diarrheal episodes. 

* 	 Sixty-four percent of diarrbeal episodes were 
treat-d at home. Thirty-one percent of episodes 
were not treated. 

* 	 Only 10% of chldren were treated with SSS 
or ORS (16% of those treated at home and 17% 
of those treated at clinic). 

*Almost 51 % of all children with diarrhea re-

ceived antibiotics or antidlarrheai drugs, n
duding 80% of those receiving home 
treatment. 

" 	Only 4% of children with diarrhea received ORT 
treament of correct composition and in adequate
quantities to correct deydration.with 

Febrile Illness 
* 	Of 482 children with fever, 79% were treated at 

home and 43% by a health worker. Thirty-nine 
percent of children treated at home also went to a 
health center. 

* 	Forty-seven percent of febrile children received 
an antimalarial dnig, and 36% received an antipy
retic. 

" 	 Fourteen percent of all febrile children received 
an injection during their febrile episode. Most of 
these were given at the health center. 

"Almost 51% ofall 
children with diarrhea
received antibioticsor 

antidiarrhealdrugs, 
including80% ofthose 

receivinghome treatment." 

U STUDY CONCLUSIONS AND
 
RECOMMENDATIONS
 

1. The method used in this multi-purpose survey
is adequate to yield usable statistical compari
sons for two different incidence figures (diar
rhea and fever) and two summary indicators
(utilization of health services and homre treat
ment). 

2. To measureare changesthanoverfor timre,a larger samplesizes needed point prevalence 

vaccine coverage strvey. 

3. 	The cost of the survey (estimated at $3,800 in 
1986) was reasonable. 

4. Low immunization coverage was documented, 
poor targeting ofvaccination efforts. 

5 	 Despite a relatively high; rate of contact with 
the health system there was very httle use of 
ORT. 

6. 	 Even when used, ORT use was often made
quately prepared or given in insufficient quanti
ties. 

7. 	 There was excessive use of injections for fever 
and anti- diarrheals and antibiotics for diarrhea. 
Chloroquine treatment regimens were also fre
quently in error. 

U STUDY LIMITATIONS 
e 	Reliance on documented immunizations probably

underestimates actual coverage. However. theauthors noted that over-reporting or under-report

ing biases would probably result if sole reliance 
was ptaced on epondents' histories. 

Authors also noted that responses with respect topractices may have been inflenced by percep

tions of desired behavior or aquest for additional 
vervices. This is a predictable qualification of 
self-report measures in general. 
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The ease of execution of the survey in an urban 
setting probably underestimates the effort needed 
to apply the method in a rural context. Costs for 
the survey in a rural setting were also expected to 
be higher, and the probability of non-response 
may be greater. 

19 PROGRAM AND POLICY IMPACT 

The survey findings identified several problems 
needing to be addressed by program components. 
These included poor targeting of immunizations as 
well as low overall coverage. Additional findings 
addressed elements relevant to diarrheal disease 
ccn'trol and treatment of the febrile child which were 
inppropriate or inadequate. 

The expanded survey format for measuring health 
indices other than irmnunizatior. coverage was 
subsequently used widely throughout CCCD 
participant countries. The advantages of low cost and 
comparative simplicity were obvious benefits of the 
method, which allowed relatively quick determination 
of a number of essential baseline measures. This 

proved particularly appropriate following initiation of 
CCCD programs in new countries, especially where 
health information system reporting was deficient. 

N PUBLICATIONS 

DABIS F, BREMAN J, ROISIN AJ. et al: 
Monitoring Selective Components of Primary 
Health Care: Methodology and Community 
Assessment of Vaccination, Diarrhoea and Malaria 
Practices in Cnakry, Guinea. Bull World Health 
Organ 67.675-84 (1989). 

DABIS F, ROISIN A, BREMAN . et al: Improper 
Practices for Diarrhoea Treatment in Africa. 
Trans Roy Soc Trop Med & Hygiene 82:935-6 
(1988). 

This study also reports the results of a facility survey 
in 10 clinics: Only 2 of 10 clinics were supplied with 
ORS; only 39% of outpatient records reported ORT 
use for diarrhea treatment. Antibiotics were prescribed 
in 62% of cases and other chemotherapeutic agents in 
52%. 
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ENQUETES NATIONALES SUR LE TRAITEMENT DE LA FIEVRE ET DE LA
 
DIARHEE CHEZ LES ENFANTS DE MOINS DE 5 ANS A DOMICILE ET DANS
 

LES FORMATIONS SANITAIRE 

STUDY LOCATION: 	 RWANDA 

SHORT TITLE: 	 TREATMENT OF DIARRHEA AND FEVER 
INCHILDREN 0-5YO 

PRINCIPAL INVESTIGATOR: 	 DEMING, Dr. Michael S. 
TSD-IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, Georgia 30333 

CO-INVESTIGATORS: 	 Neill M,Ntilivamunda A 

U 	STUDY DESIGN 

This was a nationalpopulationbasedsurvey of
children younger than five years of age to de- 

terminefever and diarrheatreatmentpractices. 

Childrenwere included in the survey if,accord-
ing to the mother, they hadfever or diarrhea 
during the preceding month. Mothers were 
asked if children were seen at a health facility, 
and, if yes, on wha: day of their illness. Chil-
dren who received an antimalarialat home 
were weighed. Mothers of children who had di-
arrhea were asked if the child had received 
sugar-salt solution (SSS) or oral rehydration 
therapy solution (from a packet) at home. If so, 
the)' were asked to prepare the solution in the 
same way, and a sample was takenfor analysis. 
Samples were analyzed at the CDC,Atlantafor 
sodium andglucose concentration. A survey of 
fever and diarrhea treatment practices was 
conducted concurrentlyat healthfacilities.This 
study was conducted in November 1985. 

11 RESULTS 

Results of Community Survey 
Information was obtained on 860 children. Of these, 
503 had fever and 469 had diarrhea during the recall 
period (children with both were questioned separately 
about the treatment of fever and diarrhea). 

Fever 
* 	 Forty-one percent of children with fever were

taken to a health facility; 74% of these children 
were seen within 2 days of onset of fever. 

e 	Only 8% of children with fever received an anti
malarial drug as part of home treatment (defined 
as treatment received before a visit to a health fa
cility or in the absence of a visit to a health facil
ity). Ninety-five percent of brne antimalarial 
treatments were with chorNquine. However only 
31% of children treated at home with chloroquine 
received between 20 and 30 mg/kg during the 
first three days of treatment (the nationally rec
ommended treatment was 10, 10, and 5 mg/kg 
over the first three days respectively). 

* 	 According to mothers, children with fever seen at 
health facilities were treated as follows (catego
ries are not mutually exclusive): 

* Injections 	 42% 

* Tablets or Syrup 	 67% 
# Tabs/syrup to take home 43% 
# Other 4% 

* 	 Fifty-two percent of children with fever received 
neither treatment at home nor at the health center. 
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Diarrhea 
" 	Of 469 children who had diarrhea, 42% were 

seen at ahealth facility; 77% of health center vis-
its were within 2 days of the onset of diarrhea. 

" 	Twenty-eight percent of children with diarrhea 
received home treatment with an oral rmhydration
solution - salt- sugar solution (SSS), or oral re
hydration salts (ORS); 31% also used or received 
"traditional" remedies (not specified). 

" Only 21% of home-prepared salt-sugar solution 
(SSS) had Sodium concentrations between 50 and 
100 mmol/L (a range considered safe and effec
tive). The median concentration was 155 

immol/L, and9 75% of samples had a concentrationoo 

higher than 90 mmol'L.
 

" 	In preparing sugar-salt solution at home, mothers 
used 20 different receptacles fur measuring the 
volume of water, 16 quantities of salt and 16 dif-
ferent quantities of sugar. 

* 	 Only 29% of solutions prepared from prepack
aged ORS salts had Sodium levels of 50-100 
mnmol/L. The median concentration of soditum in 
samples was 103 rmol/L; 76% of samples had a 
sodium concentration greater than 90 mmol/L.
Potassium levels ranged from 11io 69 mmol/L
(normal = 20); median was 26 mmol/L. 

" 	 Infants receiving SSS were given an average of 
53 ml/kg of fluid in the first 24 hours (median = 
50 ml), while those receiving ORS received 31 
ml/kg (median = 26 ml). There was no significant
correlation between number of stools per day and 
amount of fluid given (r = 0.03, p = 0.78). 

" 	 Eighty-five percent of mothers who were breast-
feeding during the onset of diarrhea continued 
breastfeeding during the diarrheal episode. 

• 	 Although 92% of households had salt in the 
household or access to salt (e.g., in a nearby
shop), only 47% had access to sugar. 

SODIUM CONCENTRATION OF SSS/ORS

Home-Prepared SSS and ORS
 

Rwanda, 1985
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21 

.] 
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IF: NTLW, UUND,, 

Results Of Health Facility Survey 

Ten facilities were surveyed and 10 health workers 
were interviewed. Frequent stock ruptures of both 
antimalarials and ORS packets were reported. 

9 	 All ten respondents recommended oral chloro
quine for treatment of uncomplicated malaria. 
However, only 4 of 10 recommended doses 
within 20-35 mg/kg.; 6 of 10 recommended doses 
of 50 mg/kg or higher. 

a 	 Seven of nine respondents (78%) recommended 
mothers return daily for subsequent doses of 
chloroquine. Only 2 of 9 provided chloroquine 
for mothers to administer at home. 

* 	 Nine of ten respondents (90%) recommended 
ORS for moderate dehydration (Category B) but 
only 20% for severe dehydration (Category C). 

"Although 92% of householdshadsalt in the householdor access 
to salt (e.g., in a nearby shop), only 47%hadaccess to sugar." 
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Eight health workers were asked for the recipe 
taught to mothers for preparing sugar-salt solu
tion, and gave 8 different recipes. 

U	STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

I.Children with feve, in Rwanda were twice as 
likely to be seen pt a health facility as children 
with fever in Togo (41%1- compared to 20%, see 

.umma.y' for Togo). However, they were much 
less likely to be treaed ith an antimalarial 
drg at home (8%compared to 83%). As a re-
sOIL over half of children with fever in Rwanda 
(Or/0) were neither treated with an antimalarial 
drug at home nor taken to a health facility. 

2. Three options were proposed for decreasing the 
proportion of children who are niither seen at a 
health facility nor treated at home: increasing 
the use of existing health facilities, establishing 
additional health facilities, and promoting more 
home treatment. Forty-eight percent of the sam-
pie received treatment either at home or at the 
health center (compared with 19% in Guinea, 
93% in Togo, 84% in Zaire). 

3. There was little utandardization in the pre
scribed dosage of antimalarials. 

4. 	 The study, showed that hbealth workers com
monly require mothers to return to health facili-
ties each day of fever treatment to obtain the 
treatment for that day, and suggests that this 
practice may iean unnecessary cause of failure 
to complete treatment 

5. In all, only 28% of children with diarrhea re-

ceived oral rehydration therapy (at home or at a 

health facility, with sugar-salt solution or with 
oral rehYdration solution from packets). 

6. 	 The range of sodium concentrations in sugar-
salt solution prepared at home varied wideh, 
and was usually too high: 75% ofsolibons h 
concentrations greater than 90 mmol/L the rec-
ommended upper limit, and the median value 
was 155 mmol/L. 

7. Mothers generally gave inadequate amounts of 
fluid and did not correlate fluid intake with 
stool losses, 

U 	STUDY LIMITATIONS 

9 	The one-month recall used for case identification 
exceeds generally reliable limit (two weeks), and 
may cast some doubt on the accuracy of recall by 
mothers, particularly of events requiring detailed 
knowledge (e.g., number of stools, amount of
fluid, etc.) 

* 	 Self-report of behavior may be biased by "social 
acceptability;" such slf-report generally requires
confirmation by direct or participant observation. 

9 	 Study findings that relate to appropriateness of 
prescribed therapy are potentially confounded by
dual (or multiple) diagnoses ina significant num
ber of these cases. "Injections" prescribed for di
arrhca may have been for that condition, or 
perhaps for a concurrent fever or other condition. 

The study conclusion that injectable antinialaiials 
are appropriately used is arguable - the comnnu
niLy survey findings that injections were used in 
42% of cases seems high. Although all ten health 
workers in the facility survey recommrended oral 
chloroquine to the interviewer, actual practice 
was not confirmed by direct obseivation, and 
these responses may have been simply a reflec
tion of "socially desirable" behavior. 

N] 	 PROGRAM AND POLICY IMPACT 

This was one of several country-specific community 
surveys in which a broad range of questions was asked 
to obtain baseline data on community knowledge and 
practices with respect to CCCD target interventions 
(EPI, diarrhea] diseases, and malaria). It also 
demonstrates well the integration of information 
derived from a concurrent survey of health worker 
practices. Although in many countries these 
assessments were reported separately, in this case they 
form a single baselie assessment. 

The study's principal use was to guide CCCD 
interventions in community health education and 
health worker training and supervision by measuring 
"current" levels of behaviors and practices and 
identifying particular areas requiring priority 
intervention. 

In this country survey, as in several others, 
deficiencies in the preparation and use of oral 
rehydration therapy were a prominent finding. 
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* PUBLICATIONS 

None documented. 

*] RELATED STUDIES 

GLIK DC, PARKER K, MULIGANDE G, 
HATEGIKAMANA B: Integrating qualitative and 
quantitative survey techniques. Intl Q Comun 
Hith Educ 7:181-99 (1986-87). 

A two-part investigation using (1) in-depth 
quantitative methods with a 10% subsample (n = 67)
of the original 30- cluster survey to explore "extensive 
attitudinal, knowledge and practice indicators", and (2) 
concurrent qualitative study with fifteen focus-groups 
in study areas, using mothers who had not participated 
in the national survey. Reliability of responses 
compared to the initial survey was fair, with estimates 
of duration, quantity and distance the least reliable. 
Mothers' knowledge of causation for diarrhea] illness 

and malaria was limited, but use of health facilities for 
treatment was widely embraced. A major obstacle to 
health center use was the lack of regularly available 
medications. 

ES OTHER COUNTRY STUDIES 

MALAWI: HEYMANN et al. surveyed 84 health 
workers treating 204 children. Ninety-three percent 
(93%) received chloroquine, but only 24% received a 
correct dose. (Ref: Proceedings of 4th CCCD 
Consultative Meeting, Yamoussoukro, 1988). 

COTE D'IVOIRE: See SHAW et al.: 'Evaluation of 
Home ORS'. 

Sixty-two percent (62%) of ORS solutions were within 
tle acceptable range of sodium concentration. 
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HOUSEHOLD DIARRHEA AND MALARIA SURVEY
 
IN TWO TOWNS OF BOMI COUNTY
 

STUDY LOCATION: LIBERIA 

SHORT TITLE: HOUSEHOLD SURVEY, BOMI COUNTY 

PRINCIPAL INVESTIGATOR: MOMOLU, Mary RN 
CCCD Supervisor, Bomi County 
Liberia 

CO-INVESTIGATORS: Ackerman L 

U 	STUDY DESIGN 

The study used a non-random (convenience) 
sample and was conducted in two towns - Beh 
Sake (on the main highway of Bomi county) 
and Gbaigbon (1.5 hrs drive away form the 
main road). A health center was located in Beh 
Sake. In each town, 25 households were visited 
and mothers or guardiansof children younger 
than 5 years of age were interviewed using a 
structured interview. Child health cards were 
also reviewed. 

W 	RESULTS 

A total of 78 mothers in 50 households were 
interviewed (42 in Beh Salee, 36 in Gbaigbon), 
accounting for 106 children (50 in Beh Salee, 56 in 
CGbaigbon). 

Diarrheal disease 

" Of all the children, 33% had had a reported case 
of diarrhea in the previous month. 

" 	 In 52% of such cases no external help was sought
 
in managing the diarrhea - In the clinic town of 

Beh Salee, 71% of children were taken to the 

clinic or hospital for care, but only 33% of chil-

dren in the "remote" town sought external care
 

(10% were taken to a health facilty, 20% to a 
"black bagger"). 

* 	 Only 9% of all ca.es of diarrhea were treated 
with oral rehydration solution (ORS). In contrast, 
65% of children received tablets of some kind. 

e 	 For home treatment of diarrhea, 29% of children 
were given some type of fluid (usually "bush" 
teas). 

* 	 The majority (77%) of mothers who reported an 
episode of diarrhea in their children did not know 
its cause. 

Malaria 

a 	 Of all children, 55% had had a reported episode 
of fever in the preceding 2 weeks. 

* Most febrile children (62%) were not takzn any
where for treatment. 

9 	 Of all febrile children, 48% were given some 
amount of chloroquine (63% in Beh Salee, 32% 
in Gbaigbon). 

9 	Only 7% of children were treated with chloro
quine at home before consultation with some 
health worker. 

"Only 9% of allcases of diarrheawere treatedwith oral
 
rehydrationsolution (ORS). In contrast,65% of
 

children receivedtablets ofsome kind."
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U STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


.The frequent use of black baggers b3 villagers 
in remote locations suggs-ed that the halth 
system aight profitabl make use of those 
who are providing ser'ices currently." 

2. 	 Use of ORS for treatment of diarrhea was low, 
even in the "clinic town" which had access to 
health smices. The manner in which ORS is 
taught (scales, weighing and precise measure
merit) may preclude its use where equipment is 
unavailable. 

3. Home fluids need ealuation as possible rehy-
drating fluids, 

4. 	 Health education of mothers with respect to 
cause, prevention and treatment is needed for 
both diarrhea and inalaaria 

5. It was not possible from this study, to deter-
rnine whether the correct amounts of chloro-
quine were used in treatment. 

U] 	STUDY LIMITATIONS 

" 	 The authors reported that mothers appeared em
barrassed when asked the cause of diarrhea, and 
may have felt they were being "tested." There-
fore, the responses might have reflected their per
ception of the "desired" answers rather than their 
true beliefs. 

" 	 Other possible ambiguities in the questions were 
also identified by the authors. 

The sample was not random and w,?_anot intended 
for generalization. However, the study was useful 
in generating hypotheses for possible investiga
tion in greater depth using more rigidly designed 
protocols. 

e 	The authors recommended that subsequent stud
ies use a larger sample (at least 50 households) to 
improve validity, since some response groups 

were very small. 

01 	 PROGRAM AND POLICY IMPACT 

None were described. This study's value lies primarily 
in generating hypotheses for more detailed 
examination, and in identifying possible pitfalls forsimilar future studies. In the remote town, the survey 
was combined with a vaccination session. The authors 
recommend the model as an inexpensive exercise of 
some value in identifying several priority issues. 

This was an unpretentious survey with modest 
ambitions, but an equally modest Cost. The
undertaking offered some experience in questionnaire
design and testing, and its authors note several 
significant modifications that could make a subsequent 
investigation more precise and fruitful. The model 
bears considerable resemblance to the "100 Foyers" 
exercises used in Zaire and Uganda (see MALISON, 
1987). The main value of these exercises was not in 
the accumulation of national statistics but in the
sensitization of local health workers. 

* 	 PUBLICATIONS 

None documented. 
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Economics, Cost and
 
Health Care Financing
 

cononic studies initiated during the course of the 

ACSI-CCCD Project generally concerned the costs 
or cost-effectiveness of programs and interventions 

with which the CCCD project was directly concerned - i.e., 
immunization. diarrheal disease control and malaria. 
Although the studies enumerated here generally fall within 
the rubric of discrete research activities, the CCCD Project 
also engaged in a number of program evaluations, feasibility
studies and costing exercises related to specific country 
programs. These latter activities are not included here as 
research. They include, for example, an evaluation of the 
revolving drug fund in Liberia, and the feasibility of cost 
recovery in the malaria program in Burundi. 

During the 12-year existence of the ACSI-CCCD Project, a 
limited number of economic studies were initiated by project 
staff themselves; an equal number were undertaken by other 
contractors or collaborating institutions. In addition, eco
nornic analyses were included in a number of other studies 

for example, in the impact studies of ORT units. 

Many of these studies were initiated in response to direct 
concerns of host governments; others addressed considera
tions of importance to donors. One of the paramount con
cerns for both donors and host countries was the question of 
sustainability, an issue that gained increasing importance as 
the ACSI-CCCD Project approached its completion. (Al
though a number of specific sustainability evaluations were 
carried out near the end of the CCCD project, these studies 
are not included here as research activities, although they did 
employ some innovations with respect to the measures of 
sustainability used. References for these studies are cited at 
the end of this section.) 

The importance of cost studies to sustainability is perhaps 
best demonstrated by the cost analysis studies of the EPI and 
CDD programs done in Lesotho and Swaziland, and summa
rized in this section (BENNETT, 1989 and McFARLAND, 
1991). By simply defining more clearly the actual costs 
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"One ofihe 
concernsfor both
donors andhost 

countries was the 
question of 

sustainability,an 
issue thatgained 

increasingimportance 
as the ACSI-CCCD 

Projectapproachedits 
completion." 
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"By simply definingcleaply 
more clearly the 
actualcosts within the 
diarrhealdiseaseand 
immunization 
programs, these 

studies demonstrated 
the considerablerole 
thatforeign-donor 
funds played in
sustainingthese sstthei 
programs." 

within the diarrhea] disease and immunization programs,these studies demonstrated the considerable role that foreign
donor funds played in sustaining these programs (52% of 
EPI costs and 56% of CDD program costs in Lesotho, and 
35% and 13% for the same programs in Svwaziland ). Al
though this information is often known to program managers 
in ageneral sense - most managers are usually aware of do
nor inputs - the specific magnitude of donor funding is 
often unknown because of separate budgeting procedures, 
shared iesources among programs, and other limitations. 
Such analyses help managers to more accurately assess the 
actual program costs which must be replaced if programs are 
to continue after the withdrawal of donor aid. 

On the other hand, donors may also need to be reminded of
contributions which resource-poor countries have to 

make to support programs. Often, donor agencies assume 
that "donor-funded" programs come at no cost to aid recipi
ents, ministries of health, or local communities. In reality, 
each parcel of "assistance" inevitably requires some alloca
tion of local resources, however small, whether of personnel 
or material. In " ..,ironment of limited cash resources (and 
even more limited foreign exchange capacity), this is ofter a 
significant domestic burden. Where skilled personnel are lim
ited, they too are resources whose time must be allocated 
and apportioned with caution. Thus, even the most cost- ef
fective and admirable of interventions may not be "afford
able" to some countries or communities. 

In general, the economic studies undertaken by the CCCD 
program have attempted to deal with some of the most imme
diate policy questions facing individual countries. They have 
also constituted a small part of a much larger debate regard
ing two important policy issues: (1) the cost, burden or im
pact of illness, and (2)the search for sustainable ways to pay 
for treating or preventing it. 

The arguments regarding the rLzi.,ale for economic analysis 
of health and disease are too broad in scope to be examined 
in a document such as this. There are, however, a few issues 
of relevance to the scope of ACSI-CCCD research activities. 
Three are particularly worthy of comment: 

First isthe economic impact of disease (or burden of illness). 
In one respect, the ever-increasing concern with quantifying 
the economic impact of disease has been motivated by donor 
needs to justify support of disease control programs in the de
veloping world. The foundation for such analysis is the as-
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sumption that there is a definable burden of illness attribut- "'Average' expenditure 
able to a disease or disability, and that the removal of that 
burden represents the potential benefit to be gained by elinii- means very little when 
hating or attenuating that disease. Among the buroen of ill- virtually the same 
ness studies undertaken by the ACSI-CCCD project has 
been the recent series of studies in Malawi evaluating the dolaramount 
economic cost of malaria at the household level as well as represents2% to 3% 
the direct and indirct costs to the health care system and the ofone household's 
national economy (see ETTLING, 1992). Similar interest 
has also been directed at AIDS in recent years. The limita- annualincome, and 
tions of such analyses are several - some of them relate to 28% ofanother 
the methods used to place an economic or dollar value on 
good health and to value the labor or productivity lost to ill- household's income." 
ness, as well as the need to attribute some relative weighting 
to the value of productivity across generations - children, 
working adults, and the non-working elderly. Other compli
cating factors arise in attempting to compare the impact of 
different diseases on a common scale. ARON and DAVIS 
(1993) identify a number of these limitations and review 
some of the alternative methods in a review which also 
stresses the need for such analyses at both the macroe
conomic (national) level and the household level. This is par
ticularly relevant because the burden of illness is seldom 
shared equally across populations. As demonstrated by ti e 
household study of Ettling et al., "average" expenditure
 
means very little when virtually the same dollar amount rep
resents 2% to 3% of one household's annual income, and
 
28% of anotier household's income.
 

A second consideration regarding economic analysis is the 
role of value judgements in placing an economic value on 
the effects of disease. Is the value of a coffee farmer's health 
the value of his coffee? Is his illness devalued if the world 
market price of his coffee declines? As noted by PROST and 
JANCLOES (1993): "A single measure of health status has 
never been unequivocally accepted." Conventional measures 
of valuing health, such as the human capital approach, have 
well recognized flaws. More recent methods have also been 
subject to critique as well. Some of these, such as the disabil
ity adjusted life-year measure, and "healthy days of life 
lost" each attempt to provide a common measure for compar
ing the impact of illness across diseases, and to coTrect the 
tendency of the human capital approach to link health to the 
formal labor market. These arguments are summarized in re
views by ARON and DAVIS (1993), JAMISON (1993), and 
MOONEY and CREESE (1993). Mooney and Creese, for ex
ample, note that regardless of the method chosen, attaching 
weights to different morbidity states in relation to death in-
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"Mooney and Creese,
rexample, ndifficult 

or enote that 
regardlessofthe 
method chosen, 
attachingweights to 
different morbidity 
states in relation to 
death intrinsically
involves value 

judgements." 

trinsically involves value judgements. Such valuations are 
enough in developed countries; when the analysis in

volves researchers collaborating across different cultuies,
 
there is need for even greater caution (see for example,
 
GREEN and PARKER, 1988).
 

The third consideration relates to the practical usefulness of 
economic analyses such as those undertaken by the CCCDProject. Mooney and Creese take particular issue with the
value of studies which attempt solely to quantify burden of 
Illness, noting that "burden of illness, however measured, is 
not aparticularly useful concept if it is assessed separately
from the question of the policies and resources associated
 

with addressing that burden." Cost-effectiveness analysis,
cost-utility analysis, and cost-benefit analysis help to define 
and evaluate those options, either in relation to alternative in
terventions, or to the burden of the disease itself. 

To be useful to policy makers, research must also address all 
the aspects of importance to the political process - it is not 
sufficient to address overall impact if one ignores particu
larly vulnerable populations. As Mooney and Creese note: 
"It is important to recognize that equity and efficiency goals 
can sometimes conflict." Therefore, economic analyses and 
research must often go beyond macroeconomic analysis. n.hc 
emphasis on household analysis stressed by Aron and Davis 
is one such concern. As they note: "It is clearly recognized 
that the examination of ill-health in the developing world in
volves more than reduced productivity of the ill adult and the 
medical cost of treatment." (See also DUBOIS, 1992). A re
lated concern is that the methods of economic analysis must 
be sufficiently rigorous to represent good science, but that 
the language and representation of such analysis must be 
phrased in terms and concepts understandable to administra
tors and policy makers if its findings are to be appreciated 
and its recommendations adopted. 

Finally, researchers must understand that good science does 
not necessarily guarantee good outcome. Since the initiation 
of the ACSI-CCCD Project in 1982, a constant reality with 
which the project has had to cope has been the stagnant or di
minishing resources allocated to the health sector by the Afri
can countries in which it has operated. Although authors 
have often assigned great importance to methods of allocat
ing resources within the health sector, an equal (if not 
greater) concern must be the loss of resources from the 
health sector to other sectors (notably military spending and 
interest on foreign debt). Although cost-benefit analysis may 
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demonstrate whether a particular intervention is worth doing, "Since the initiationof 
and cost- effectiveness analysis may determine which inter
vention can achieve an objective at the lowest cost, neither the A CSI-CCCD 
can substitute for the political will to effect such changes. In Projectin 1982, a 
this respect, research methods are valuable tools in the hands constant reality with 
of a skillful administrator, but tools alone cannot substitute 
for political will. which the projecthas 

had to cope has been 
the stagnantor 
diminishingresources 
allocatedto the health 
sectorby the African 
countries in which it 
has operated." 
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I 

TREATMENT OF CHLOROQUINE-RESISTANT MALARIA INAFRICAN 
CHILDREN: A COST-EFFECTIVENESS ANALYSIS 

SHORT TITLE: COST-EFFECTIVENESS OF CQ-RESISTANT 
MALARIA Tx 

PRINCIPAL INVESTIGATOR: SUDRE, Dr.Philippe 
Malaria Branch 
DPD/CID Mailstop F-12 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

CO-INVESTIGATORS: Breman JG, McFarland DA, Koplan JP 

STUDY DESIGN 

A decision-analvsis model was usedto compare the 
cost and effeLtiveness of chloroquine 25 mg/kg 
(CQ). amodaquine (AQ), and pyrimethamine.sul-

fadonine (PS), in the treatment of malariaat viary
ing levels of diu- resistancc. The variables 
considered were the probability of. falciparwn
infection, drug compliance, minor and lethal side 
effects of the dhug, the level of drug resistance in 
the com uniry, and case-fatality rates associated 
with treatmnvTt. T7w measures of effectiveness were 
the numberof malaria-relatedfever episodes cured 
.Xrasitological,with ealh treatment andthe num-
ber of malariadeaths pre-vened in children 6-59 
morths of age. Cosi-effectiveness comparisons 
were maode for cases curedand deaths prevented
The model used datafrom afever survey conducted 
in The Gambia (GREENWOOD: Trans R Soc 
Trop Med Hyg 81:478-86 1987) and unpudlished 
surveillance datafrom Togo to give an estimate of 
4Mf7 0 of fevers occurring in children aged 6-23 
months and60% occurring in children aged 24-50 
months. Compliance was assumed at 80% for CQ 
and 95% for AQ and PS; minor side effects were 
set at I1% for CQ and 5%for AQ atid PS; lethal 
side .:ffects were assumed at 0%for CQ and0.01% 
forAQ andPS.Prevalence ofparasitemiawas es
imatedat 60%. Three scenariosofdrug resistance 
were assessed: (1)No resistance;(2) low CQ resis
tance with minimalAQresistanceand ,o PS resis-
tance; and (3)high CQ resistance with moderateAQ resistance and no PS resistance.Probabilioof 
deathfor each outcome was estimatedby a Delphi 
survey of 19 experts. 

0 RESULTS 

Of 100,000 episodes, it was estimated that there would 
be 1,920 malaria-related deaths in the absence of any 
treatment. 

For treating 100,000 febrile episodes, CQ cost US 
$1,812, PS $2,622 and AQ $3,044. Cost of the drug,
compliance, and the level of chloroquine resistance 
bad the greatest effect on the Lost-effectiveness rtio. 

Treatment effectiveness of each drug acccrding tu 
varying levels of drug resistance (and taking into 
account the effects of noncompliance and side-effects)
is shown in -he accompanying figure as the number of 
children (from a population of 100,000) "not cured 
parasitolcgicdly" following treatment. Because the 
model assumes ro resistance to 
pyrimethamine-sulfadoxine in any of the three 
scenarios, the treaument failure rate for that diug is the 
same for all scenarios. 

In a scenario with high-level chloroquine-,esis-
Emt P. falciparum, treatment with CQ costs 
US$0.47 to cure one padent and $2.29 to prevent 
one death compared with $0.05 and $1.52 for 
treatment with PS. 

"The prevalence ofhigh-level 

drug resitance (Rill)was 
dru rst an (Kill)the most important determi

nant of cost-effectiveness. 
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,Cost Effectiveness per Cse Cured
 
(Parastologlcal Cure) for Chloroquine, U STUDY CONCLUSIONS AND


Arnodlaqulne, and Purlmethamlne-Sulfadoxlne RECOMMENDATIONS
 
___________ CQ AQ PSo I1. The prevalence of high-level drug resistance 

No Resistance: 0.04 0.07 0.05 (LIII) was the most important determinant of 

Low Resistance: 0.06 0.07 0.05 	 cost-effecveness 

High Resistance: 0.47 0.20 0.05 2. 	 In absence of resistance, chioroquine was the 
most cost- effective treatment. However, PS 
cured the greatest rumber of epissodes and pre
verted the largest number of deaths and was 

Cost Effectiveness per Death Averted for more cost-effective at levels of RMI resistance 
Chloroquine, Amodlaqulne, and axve 14%. 

Pyrlmethamlne-Sulfadoxine 

CQ AQ PS 3. 	 Improved compliance would have the greatest 
effect on mortality regardless of the drug and

No Resistance: 1.31 2.10 1.52 model chosen. 

Low Res!stance: 1.33 2.10 1.52 4. 	 Decision analysis mo,.eJs will be useful forn-

High Resistance: 2.29 2.58 1.52 	 laria control planners as strategies are reconsid
ered in the 1990s. 

When the prevalence of RIll-level CRPF is
 
greater than 14% to 31% (depending on the level
 
of compliance), the most cost.effective treatment U STUDY LIMITATIONS
 
is PS, despite its 456,reater COSL
 

Authors caution that cost-effectiveness is prob
ably not the only criteria for choosing an anti-

Cured malaria drug.Maria-Related Fever Episodes Not 

)00,000 Episodes Treated: Chluroquine vs
 

Amodiaquine vs Pyrimethamine-Sulfadoxine * 	 The model is limited to the assessment of the 
short- term outcome of a single malaria episode. 

0 Cases parlsltologlcal failure (xlOO)
S0oo The prospect that a certain proportion of children 

High with fever unrelated to malaria may die was not 
500 . . . . . . . .. .. . . . . . .. .. 	 consi d ere d.
 

*.Authors also note that the model 	 is useful as a400. 	 guideline in formulating treaunent regimens but 
Low is not intended to address specific clinical deci

sions.-300 
No resistance // '::: 

200 -No r -	 PROGRAM AND POLICY IMPACT 

100". ,This study was proposed in response to an operational 
question raised by several malaria programs during the 
course of the CCCD project - that is, at what point is 

0 I . it worthwhile to change national policy regarding 
PS AQ CO AC CO AO CO first-line treatment of malaria, and what should be the 

Co :41,0,qvi,° 25 ,,, 	 criteria for that decision? 
AQ •InOdlaqwlne 2 5 ing/ik 

PAt Pym.Ii hamn .S-BulfadoxIns 
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This study offers one approach to the problem and was 
of value in several respects: (1) It helped expand the 
debate regarding alternative treatments - instead of 
simply considering effectiveness of alternative drugs, 
it presents an analysis that considered cost as well as 
effectiveness; (2) it identified a method of using 
decision analysis and probability to arrive at a rational 
decision among several feasible altemativcs; and (3) in 
practical terms it demonstrated some specific 
advantages of pyrimethamine- sulfadoxine as a 
first-line drug, despite its higher cost. Although this 
study was based on a hypothetical population and used 
estimates for mortality at different levels of drug 
resistance, itshowed that such analysis was possible 
even without specific national data and that such a 
process can guide decision-making. In a related study 
of chloroquine prophylaxis in pregnmcy, a similar 
analysis used empirical data to arrive at 
cost-effectiveness measures (see sununary for 
HEL1ZER-ALLEN, 1993), an equally valid approach. 

Although the specific findings of this study (e.g., the 
threshold of 14% Rill resistance) were not necessarily 
applied to individual countries in CCCD, the relative 
merits of pyrimethamine-sulfadoxine as a first-line 
drug in the presence of high chloroquine resistance did 
contribute to the arguments supporting the change 
from chloroquine to pyrimethamine-sulfadoxine in 
Malawi. 

El PUBLICATIONS 

SUDRE P, BREMAN JG, MCFARLAND D, 
KOPLAN JP: Treatment of chloroquine-resistant 
malaria in African children: a cost- effectiveness 
analysis. Int JEpidemiol 21:146-54 (1992) 

SUDRE P,BREMAN JG, KOPLAN JP: Delphi 
survey of malaria mortality and drug resistance in 
Africa. Lancet 335:722 (1990) 
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ECONOMIC IMPACT OF MALARIA: FOCUS ON THE HOUSEHOLD 

STUDY LOCATION: 	 MALAWI 

SHORT TITLE: 	 ECONOMIC IMPACT OF MALARIA -

HOUSEHOLD STUDY, 1992 

PRINCIPAL INVESTIGATOR: 	 ETTLING, Dr. Mary 
Vector Biology and Control Project 
USAID, Washington DC 

CO-INVESTIGATORS: 	 McFarland DA, Schultz LJ, Chitsulo L 

U STUDY DESiGN 

This analysis of the economic impact of ma-
laria on the household is one pan of a larger, 
more comprehensive study of the economic cost 
ofmalaria,consisting of three components: (1) 
estimatation of direct cost to households, (2) 
directcost to the health caresystem, and(3) in. 
direct cost to the natmnal economy in terms of 
lost productivity. Household dato were derived 
from a K4P survey of 1,531 households during 
April-May 1972 by using a structured inter
view. Household income was estimatedfor all 
sources including informal market sales,farm 
production, livestock sales, and salary and 
wage income. 

* RESULTS 

Estimated incidence of malaria in children less than 10 
years of age was 7.5 episodes per child per year 
(versus 6.1 adult episodes per year). 

Whereas the average household income for all 
households was 1470 MK (US $1.00 = 3 MK), 
52% of households earned less than 500 MK per 
annum (classified as "'very low income" in the 
analysis). The median household income was 465 
MK. 

Farm production accounted for 92% of income 
for very low income households, and 81% for 
other households. Much of this was subsistence 
farming consumed within the household and al
though counted as "income," is not equivalent to 
discretionary income available for spending. 

The average annual expenditure for preventive 
measures of all types was 7.68 MK (US $2.56), 
but only 101 of households reported any spend
ing on preventive measures. 

Direct costs for malaria treatment were mainly 
due to the cost of drugs, and were approximately
1.50 MK ($0.51) per child episode, and 2.25 MK 
($0.75) per adult episode. Total estimated house
hold expenditure on malaria treane-t and preven
tion wa.; 59 MK ($19.83) per year. Treatment 
costs did not vary much by income, being ap
proximately 57 MK (S19.13) for very low income 
households (representing 28% of annual income) 
and 60 MK ($19.94) for all other households (or 
2% of annual income). 

Indirect costs of malaria illness due to lost work 
or reduced work were approximately 2.40 MX 
($0.80) per child episode, and 4 MK ($1.33) per 
adult episode, or approximately 38 MK ($12.75) 
per household per year (6.36 MK or $2.12 in very 
low income households and 62 MK or $20.68 in 
other households). This represented 2 to 3% of 
disposable income. 
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B STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


I. 	Malaria represents a e c 
burden for those in the very low income cate-
gory. 

2. Whereas other households spend approximately 
5% ofaveragm income on malaria, very.low ir 
come household spend 32% of their income. 

3. 	Hwithin 
Households spend very little on prevenion 

4. 	 Although expenditures represent significant 
"willingness to pay- for malaria-related serv-
ices, they should not be taken as an absolute 
surrogate for the level of user fees that mightbe 
charged for such services (at government facili-
ties, for example). 

* 	 STUDY LIMITATIONS 

Authors note that during the course of this study and i) 
subsequent months, there was a significant devaluation 
of the Malawi kwacha (MK) followed by several 
readjustments. The authors particularly note that 
during this time the market price of many items, 
including malaria drugs and preventive measures, 
changed. 

Authors also note that this analysis does not attempt to assess the economic impact of such 
tmasur asses the oss micimpactsusefulchilr'ofmeasu re s as the loss of ch ild re n's schooling on 
future productivity or the effect of malaria onchildhood mortality rates, 

M 	PROGRAM AND POLICY IMPACT 

This study was designed as part of a much larger effort 
to evaluate the economic burden of malaria to Malawi. 
In addition, the household KAP Survey used here to 
estimate the household costs of malaria also looked at 
other aspects of malaria-related practices (for example, 
treatment practices, malaria episodes). The larger 
economic impact study includes evaluation of the 
direc: costs to the health care system of malaria and 
the indirect costs to the national economy of illness 

time loss, care of sick children, etc. The methods for 
this larger study include: (1)health facilities reviews 
nf medical and administrative records, (2) structured 
interviews with hospital inpatients and outpatients and 
health center patients, and (3)analysis of private sector 
providers. 
The object of these studies has been to make available 

information for the benefit of decision makers on the 
extent and toll of malaria on the population and thus 
aiju in the rational allocation of "limited or declining 
resources." The scope of these studies clearly falls 

w, '.Feachem (1989) has described as "health 
problem research" although it uses the economic 
analysis and methods commonly associated with 

"health services research." 

What direct usefulness do these studies provide? In a 
li'ivted sense, policy makers might be most interested 
in he economic effect of malaria n national 
producvity, whereas program managers my well be 
most interested in the direct costs to the health care 

system (i.e., the proportion of health resources 
consumed by malaria-ielated illness). In general. 
health systems often estimate this burden by looking at 
proxy indicators, such as the proportion of all 
hospitalizations that malaria-illness comprises or the 
number of annual outpatient visits. Although both are 
valid indicators that a program may need to monitor, 
there is additionJ usefulness in an attempt to attribute 
the total costs of malaria illness, at least on a one-time 
basis, in order to assess what "hidden costs" of illness 
are also present and who bear the burden of these 
costs (individual patients, the health care system, or 
the economy at large). 

The specific findings of this study that may prove 
include the finding of a significant level of. w l i g e s t a " f r t e t e t o l n s wt a 

"willingness to pay" for treatment of illness (with farless willingness demonstrated for prevention, perhaps
because of doubtful effectiveness). The other finding 
was that very-low-income households generally spend 
as much as other households on malaria treatment but 
this expenditure represents a much larger bite out of 
their household income than it does for less poor 
families. 

* 	PUBLICATICNS 

Manuscripts of this and other related economic impact 
stu i s om th i a e inla e eo n t for 

studies from Malawi are in development for 
publication as a journal supplement 
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COST EFFECTIVENESS OF
 
IMMUNIZATION INTHE GAMBIA
 

STUDY LOCATION: THE GAMBIA 

SHORT TITLE: COST-EFFECTIVENESS OF EPI 

PRINCIPAL INVESTIGATORS: ROBERTSON, Dr. R.L. 
Department of Economics 
Mount Holyoke College 
South Hadley, MA 01075 

CO-INVESTIGATORS: Foster SO, Hull HF, Williams PJ 

N 	STUDY DESIGN 

Using published and unpublished local data, 
the authors estimated the number of deaths 
avertedfor each antigen by combining expected 
cases and case fatality in the absence of immu-
nization and comparing it with cases and 
deaths occurring at specified coverage levels 
and given levels ofvaccine efficacy. Costs were 
allocatedby antigenfor shared resources(such 
as personnel costs) by distributing the shared 
costs to each antigen in proportionto its num-
ber ofpatient contacts (visits). Where multiple 
antigens were given at one visit, the cost per 
visit was distributedequally for each antigen. 
For the eight requiredcontacts, costs were al-
locatedasfollows: measles and yellow fever: I 
visit (12.5%, or 6.25% each antigen); DPT and 
polio: 3 visits (37.5%); neonatal tetanus: 3 vis. 
its 	(37.5%); and tuberculosis (BCG): I visit 
(12.5%). 

* RESULTS 

* 	Of a total annual cost of US $374,764 for 
The Gambia EPI program (for the period July 1, 
1980 to June 30, 1981), 30% were fixed costs, 
and 70% were variable costs. 

The major components of variable costs were: 

Personnel (local) 38%
 
Vaccines 12%
 
Transportation (local) 11%
 
Supplies 9.4%
 

* 	 For fixed costs: 

Personnel (national) 6.9% 
Transportation (national) 4.0% 
Equipment 14% 
Training 2.8% 

* 	 Cost-effectiveness calculations were possible for 
five antigens for which there was sufficient mor
tality and morbidity data available: 

Cost per case Cost per death 
prevented prevented 

(USs) (USs) 
(1980-81) (1980-81) 

Neonatal tetanus 136.36 151.53 

Measles 	 1.96 40.83 

Diphtheria 890.64 11.133.C__ 
Perlussls 1.30 99,85 
Poliomyelitis 655.54 6.555.40 

"The authorsnote a criticalpoint of relevance to problem 
orientedresearch- that 'decisionsto allocate 
health resourceswill be made in any case' 
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* 	 STUDY CONCLUSIONS AND 
RECOMMENDATIONS 

.	 Whereas neonatal tetanus, reasles, and pertus-
sis immunization appear to be cost-effective,
poliomyelitis and diphtheria appear to be "con-
siderably less so." 

2. 	Unit costs for measles prevention inThe Gam-
bia are comparable with earlier reports for 
Cameroon ($3.30) and the Central African Re-
public ($2.20) and show a substantial cost ad-
vantage over C6te d'lvoire ($14.00). 

3. 	For neonatal tetanus, the figures compare withDakar, Senegal ($4.81), and Hait ($1 12.50). 

U 	 STUDY LIMITATIONS 

" 	Because of inadequate data, cost-effectiveness 
calculations were not done for yellow fever and 
tuberculosis, 

" 	 Authors note that the method chosen for alloca-
tion of shared resources and costs is only one of 
several possible approaches. 

* 	The analysis does not attempt to place any value 
on "medical treatments averted" as a cost saving. 

IN PROGRAM AND POLICY IMPACT 

The authors are careful to note that analyses such as 
thoses done in the above study are always subject to 

debates over "the validity of some comparative
reviews and certain fine points of research 
methodology." However, they also note acritical point
of 	relevance to problem-oriented research - that 
"decisions to allocate resources within the health field 
will be made in any case." Thus, they argue, such 
decisions "can be more knowledgeable if based on 
results like these." 

That in essence is the rationale for problem-based or 
problem-oriented research - not necessarily to devise 
the perfect methodology, but to enable 
decision-makers to make "reasonably informed
decisions" rather than having to depend on "educated 
guesses", intuition, or analogy. 
This was the first of several cost-effectiveness studiesin the CCCD project that looked at 	 EPI or CDD
progiams in African countries. Most used variations or 
adaptations of the methods used in this study, although
each differed in significant ways (for example, this 
was the only study looking at individual antigens).
Although the others were done in bilateral countries,
 
The Gambia 
was a useful place to start, because, as 
noted by the authors "The Gambia is a small country
with a well developed national MCH program... the 
accessibility of immunizations is greater than in many
other countries.., and therefore offers a norm or target
for achievement as well as a reference point for many
fonns of comparisons to obtain cost-effectiveness 
results." 

0 	 PUBLICATIONS 

ROBERTSON RL, FOSTER SO, HULL HF, 

WILLIAMS PJ: Cost- effectiveness of immunization 
in The Gambia. I Trop Med Hyg 88:343-51 (1985). 
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COST EFFECTIVENESS ANALYSIS OF ORAL REHYDRATION THERAPY
 
AT QUEEN ELIZABETH il HOSPITAL, MASERU, LESOTHO
 

STUDY LOCATION: LESOTHO 

SHORT TITLE: COST ANALYSIS OF DIARRHEA Tx, QE IIHOSPITAL 

PRINCIPAL INVESTIGATORS: McFARLAND, Dr. Deborah A. 
TSD-IHPO, Mailstop F-03 
Centers for Disease Control and Prevention 
Atlanta, GA 30333 

CO-INVESTIGATORS: None cited 

U STUDY DESIGN 

The study examined the case management of 

children seeking treatmentfor diarrhealillness 

at the QE I1Hospitalin Maseru before and af
ter the opening of an OralRehydration Ther-

apy Unit (ORTU) in February 1986, and the 

cost- effectiveness of the ORTU. (At that time, 

the facility operatedfive days a week during 

normal working hours.) Both recurrent and 

capitalcosts were estimated. 


* RESULTS 

Approximately 67% of all children with diarrhea were 
treated in the ORTU. In 1987, after the establishment 
of the ORTU, only 6.2% of children with diarrhea 
were treated as inpatients, compared with 12.4% in 
1985 (before the ORTU was opened). 

The cost per outpatient case treated dropped from 
14.26 Maloti in 1985 to 11.21 Maloti in 1987 

(US $1.00 = 2.5 Maloti). This drop was largely 

due to a decrease in the cost of drugs and sup-

plies. 


,"Costpercomplicatedadmis-

sion increasedfrom 1985 to 

1987, mainly because of the
 

more severe cases then
 
being admitted."
 

During the time the ORTU was closed, children 
treated in the casualty department were more 
likely to get antibiotics than those treated in the 
ORTU. 

Admissions to the pediatric ward decreased from 
376 in 1985 to 218 in 1987. Costs per uncompli
cated admission (diarrhea as the only diagnosis) 
decreased from M 183 to M 112, mainly because 
of a decrease in the average stay from 5.7 days to 
3.4 days and a corresponding decrease in drug 
costs. 

Costs per complicated admission increased from 
M 273 in 1985 to M 508 in 1987, mainly because 
of the more severe cases then being admitted 
(since fewer total cases were admitted, those who 
were admitted were selectively more ill). 

The cost savings to the hospital from decreased 
admissions was estimated at M 36,]66 
(US $14,466). If the ORTU was operated 7 days 
aweek during the season of highest diarrhea inci
dence, it was calculated that admissions would be 
further reduced to 127, for an additional cost say
ing of M 10,4S6, (US $4,194). This was largely 
because the admission rate for patients seen in the 
ORTU was 2%whereas the admission rate for 
patients seen in casualty was 12%. Other staffing 
options examined were not as advantageous. 
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8I STUDY CONCLUSIONS AND 

RECOMMENDATIONS 

1. The case management of dianima through the 
establishment of an OR in Lestho, was con-
vincingly cost-effective, resulting in consider-
able savings from decreased hospital 
admissions and decreased use of uneeded 
drugs. 

2. 	 The advantages would be increased by operat-
ing the unit on weekends during the peak diar-
rbea season, using reassigned staff to operate it. 

B STUDY LIMITATIONS 

" 	 Authors note that the costs of operating the 
ORTU do not include training although addi-
tional training would add to the cost of estab-
tionaning w "butthe nottb, costsigrdf icanumberlishing the ORTU "but not significantly." 

The study also does not include costs of addi-" 
tional staffing since it was assumed that person- 
nel would be reassigned to the Unit. If added 
staffing were needed the costs "would not be neg-
ligible." 

* PROGRAM AND POLICY IMPACT 

This is an excellent example of country-specific 
research with broader implications for the global 
community. As noted by the authors, "although the 
public health community generally views diarrha, 
disease control as overwhelmingly cost effective, there 
is limited documentation of the cost- effectiveness of 
casw management approaches to diarrheal disease." 

This study's principal audience was the Ministry of 
Health and CDD program in Lesotho, as well as the 
CCCD project. The study was an attempt to determine 
whether the establishment of ORT units in hospitals 
could be justified on an economic basis, a reasonable 
objective for a program that was supporting the 
establishment of ORT units in numerous facilities 
throughout CCCD bilateral countries. The Ministry 
was able to demonstrate the effectiveness (in terms of 
reduced admissions) and the cost implications 
involv', to cvalua.z =- altomauve cenaios for 
operating the ORTU, and to provide guidance to the 
ministry on an alternative that could increase the 
effectiveness of the unit (in decreasing admissions) 
without increasing operatng costs - thus increasing 
effective savings. 

Apart from the local implications of this study, the 
supportive evidence it provides for the usefulness of 

ORT units in general can assist other countries and 

programs debating the usefulness of ORT units as a 
strategy. Within the CCCD project, this study and a 

of others (see MOORE 1989 and HEYMANN
1990) helped confirm the usefulness of the strategy to 

CCCD. 

Within the wider (global) conmunity, the value of 
these studies are largely a function of how widely and 
well they are distributed or disseminated. AD three 
studies cited were published in international journals. 

U 	PUBLICATIONS 

Diarrhoea] Disease Control Progranune: 
Cost-effectiveness analysis of oral rehydration therapy. 
Wkly Epidemiol Rec 36:275-279 (1990) 
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UNIT COST STUDY OF THE EXPANDED PROGRAMME ON IMMUNISATION
 
AND THE CONTROL OF DIARRHOEAL DISEASES IN LESOTHO
 

STUDY LOCATION: 	 LESOTHO 

SHORT TITLE: 	 UNIT COST STUDY, LESOTHO 

PRINCIPAL INVESTIGATORS: 	 BENNETT, Sara MPhil 
ODA Intern, Health Planning Unit 
Ministry of Health, Lesotho 
(currently at the London School of Hygiene and Tropical 
Medicine) 

CO-INVESTIGATORS: Adu-Boehene, McFarland DA 

U STUDY DESIGN 

A sample of 20 health centers in four Health 
Service Areas (HSAs) was used,selection based 
on achieving a representationof three factors 
likely to affect cost - accessibility,ownership 
and workload (number of cases treated, etc.) 
The study was carried out from September 
1988 to January1989 as afollow.up to a 1987 
health financing study. Costing methods were 
adapted from WHO recommendations 
(EPI/GEN/79/5 and PHILLIPS 1988). Donor 
contributions to meeting program costs were 
identified wherever possible. Costs were 
grouped in sLx categories: (1) personnel, (2) 
drugs and dressings, (3) travel and transport, 
(4) operatingcosts, (5) training, and (6)capital 
expenditure. Because of inadequate record-
keeping, vaccine consumption was based on 
new stock supplied. The official government 
discount rate of 10% was used to annualize 
capitalexpenditures. Personnel costs were al-
located by subtracting time spent on defned 
non-EPI, non-CDDactivities andassigning the 
remaining time accordigto the proportion of 
children seen for each activity (vaccination 
contacts or diarrhealtreatment) and the esti-
mated time per contact. (It was estimated that 
the average vaccination contact took approxi-
matety 0.42 of the tine of an outpatient con-
tact). 

N RESULTS 

Results are based on 18 centers for EPI and 19 centers 
for CDD services. Three centers were removed from 
one or the other analysis due to inadequate data. 

Although nurses mentioned only ORS for the 
treatment of diarrhoea, a wide range of drugs was 
found to be used for diarrhea treatment, including 
cotrimoxazole, ampicillin, metronidazole, nmul
tivitamins, chloramphenicol, and suiphadimidine. 

* Unit costs were as follows: 

Average Range 

Cost per administered dose M3.47 1.55
(2.2 Maloti = US $1):. ($1.58) 6.29 

Cosi per fully immunized M 3878 20.07 -

child: ($7.63) 85.90 
Cost per child with diarrhea M 12.58 2.87
treated: ($5.72) 24.97 

If expatriate personnel costs are added to these 
measures, EPI costs increase by 5 to 6%, but 
CDD unit costs increase by 60% (to 20.8 Maloti 
or US $8.37). 
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a 	 Donor contributions accounted for 52% of the 
program costs of EPI and 56% of costs of the 
CDD program (exclusive of expatriate technical 
assistance). The disposition of these funds is 
shown in the accompanying figure. 

DISPOSITION OF DONOR FUNDS 

EPI & CDD Programs, Lesotho 1989 
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Personnel costs accounted for the majority of ex-
penditure in both EPI and CDD programs (40% 
and 38% respectively). Other costs were as fol
lows: 

EPI CDD 

Personnel 40% 38% 
Capital expenditure 30% 30% 
Vaccines or drugs 14% 13% 
Training 9% 10% 
Transport 3% 2% 
Overheads 4% 7% 

The unit costs by facility showed a significant de
cline as the number of persons served in the fa-
cilities increased. For the CDD program, this 
tended to be true up to a maximum of 300 cases 
per year. Above the level of 300 cases per year 
there was minimal decline in the unit cost per 
case treated, 
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Unit costs tended to be higher in less accessible 
facilities in mountainous areas. Other variables 
which tended to increase unit cost were inappro. 
priate drug use and lower levels of training. Level 
of supervision and degree of integration of serv
ices did not appear to influence unit cost. 

Practically all facilities surpassed the Ministry of 
Finance's goal of 15% cost recovery for services 
rendered. 

I	STUDY CONCLUSIONS AND
 
RECOMMENDATIONS
 

I. 	For the CDD program, optimal output levels 
(and minimum unit cost per child treated) areattained across a range of higher outputs (ap

proximately 300 or more children treated per 
year). 

2. 	For the EPI program, there appears to be excess 
capacity even at higher levels of output since 
average costs continue to decline throughout 
the whole range. 

3.Unit cost at all facilities could probably be re
duced Lnyincreasing the number of attendances 
for both CDD and EPI. 

'4 	lnreaed nltention in training and supersiort 
should be paid to decreasing inappropriate drug 
use. 

I 	STUDY LIMITATIONS 

* 	Cost estimates exclude all expatriate personnel 
costs. 

* 	 Training estimates were based on staff recall of 
training they had undergone "in the past year." 
The author notes that incomplete recall was a 
prblem. 

M 	PROGRAM AND POLICY IMPACT 

"The results of this study should complement previous 
financial studies undertaken in the health sector by 
providing micro-economic data on the costs of PHC 
services provided at the health center level." The 
author uses 	 the preceding statement to explain the 
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program implications of this study. A series of policy 
recommendations were also derived from this study, 
concerning training and the use of drugs and vaccines. 
Cost findings were also expected to influence the 
government policy on cost recovery and alternative 
financing for health services. 

PUBLICATIONS 

None cited. Published locally in the Lesotho 

epidemiologic bulletin. 
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COST OF THE EXPANDED PROGRAM OF IMMUNIZATION AND THE
 
CONTROL OF DIARRHEAL DISEASES PROGRAM IN SWAZILAND
 

STUDY LOCATION: 	 SWAZILAND 

SHORT TITLE: 	 COST ANALYSIS OF EPI AND CDD, SWAZILAND 

PRINCIPAL INVESTIGATORS: 	 McFARLAND, Dr. Deborah A.
 
TSD-IHPO, Mailstop F-03
 
Centers for Disease Control and Prevention
 
Atlanta, GA 30333
 

CO-INVESTIGATORS: 	 Kraushaar D,Hlope E 

M STUDY DESIGN * 	 The largest components of total costs for EPI and 
CDD programs were: 

This study used a sampling offacilities at cen
tral, regionaland peripherallevels, including EPI CDD
 
donor agencies, minisrry centralfacilities,and
 
community level health clinics. EPICOSTsoft- Labor (salaries and personnel) 38% 44%
 
ware, developed by WHO was modified for Recurrent transportation costs 22% 13%
 
data collection in both EPI and CDD pro- Vaccines or drugs 16% 16%
 
grams. Cost allocation was based on the esti
mates (given by health senrice personnel at Donors provided 35% of total program costs for
 
each level) of the percentage of time spent on EPI; 46% of this went to vaccines and supplies
each program component (EPI and CDD). and 24% for recurrent transporttion costs. Do-
Trainingcosts were allocated accordingto the nors provided only 13% of CDD program costs. 
purpose of the training activity. Capital costs 
were annualizedat a 7% discount rate (the dif- * Other programn indices were as follows: 
ference between the rate of inflation and the 
market rae of interest in Swaziland). This Cost per immunization administered $3.58 
study was undertaken in July 1989. Cost per child fully immunized $54.89 

Cost per child treated for diarrhea 	 $3.83 

R RESULTS 	 The more children who were served in health 
centers, the more the unit cost for EPI and CDD

The total cost of the EPI program was estimated at tended to decrease, evidence of expected econo
2,509,941 Emalangeni (US $929,608). The cost of the mies of scale. 
CDD program was E 699,216 ($258,969). 

Vaccine wastage for specific antigens (total doses 
* 	Recurrent costs were 81% of total costs for EPI used divided by doses actually administered) was 

and capital costs were 19%. For the CDD pro- as follows: 
gram, the total cost of the program was about 
25% of the EPI program's cost. Capital costs BCG 5.7 
were 23% of the total. DPT 2.6 

OPV 	 2.8 
" 	Training costs that the study was able to attribute Measles 3.7
 

were very low a' 1.6%, mainly because of diffi
culties in accounting for costs and types of train
ing sponsored by donors.
 

Economics. Cnst andHealth Care Finanrinv'0 



U] 	STUDY CONCLUSIONS ANDRECOMMENDATIONS 

1. 	Donor contributions cover a sigipiant pmpo 
ion of costs of EPI and CDD programs. Tins 
reliance on donor funding has serious implica-
lions for future recurrent obligations for the
Ministb- of Health. 

2. Drug costs related to treatment of diarrhea con-
stitute a significant expenditure of doubtful
value, because of the doubtful efficacy of these 
drugs in diarrhea treatment. The inappropriate 
use of drugs uncovered by this cost- effective-
ness analysis represent an important training 
need. 

3. 	The EPICOST softare appears to be an effec-
tive means for monitoring program costs. 

4. 	 The empirical data for vaccine wastage was 
higher than the estimated factor of two used by 
WHO in its estimates of vacciie requirements. 

5. 	 The cost per immunization dose administered is 
comparable to findings in Lesotho (S3.58 vs. 
$1.68). "The cost per immnized child was 
higher ($54.89 vs. $18.63) and may represent 
"diseconomies of scale" associated with reach-
ing harder to reach children in a setting of high 
coverage levels (71% at the time of the study). 

6. 	The cost per child treated for diarrhea was ap-
preciably lower than in Lesotho ($3.83 vs. 
$9.13); the reasons were not readily apparent. 

* 	 PROGRAM AND POLICY IMPACT 

The objective of this study was to "serve as a first stepin determining the costs of primay health care in 
Swaziland." This in turn was expected to contribute tothe 	 sustainability of programs by helping to identify 
(I) true costs of programs, (2) the distribution of costs 
between the MOH and donors, (3) the costs across 
each level of the system. and (4) possible areas for 
eooy
economy. 

The study did help to identfy the widespread use of 
drugs i diarrheal treatment as one possible area ofdusi irha ramn soepsil raoeconomy. It also provided a more accurate estimate ofvaccine wastage to the EPI program manager. In addi
don it greatly helped the Ministr. of Health better un
derstand thc components of cost in each program and 
the 	donor role which would have to be supplanted by 
MOH funding if the programs wtre to become sustainable. These findings have, in turn, provided a rational 
basis for the country to examine a number of alterna
tives for cost recvery and fnnigi rgas

f financing inprograms. 

NOTE: The comparison figures given in this report for 
the Lesotho Unit Cost study are slightly different from 

those in the sutaniarv of that study (included elsewherein this volume), which uses an exchange rate of 2.2 
Maloti = US $1.00. That is one hazard of using cur
rency conversions in the presence of varying exchange 
rates. A second comment is that, the value given for 
cost per child with diarrhea treated in Lesotho may be 
considerably greater than that for Swaziland because 
Lesotho's costs includes expatriate personnei costs. A 
significantly lower unit cost was obtained by exclud
ing expatriate costs ($5.72), which is still larger than 
the unit cost in Swaziland, but less so than before. 

* 	 PUBLICATIONS 

None cited. Manuscript in preparation. 

Economics, Cost and Health Care Financing 



Mortalityand Use ofHealth
 
Services Surveys
 

his group of five studies (two each in Zaire and 

TLiberia, and one in Togo) was initiated primarily in"These 
response to a donor concern which identified "a need 

to better measure mortality and identify changes in mortality 
rates in order to demonstrate program effectiveness." This 
need wa identified in the 1983 external evaluation of the 
CCCD project, then operating n the three countries. 

For that specific purpose the Mortality and Use of Health 
Services (MUHS) surveys were of limited success. The chro-
nology of the studies and some of the successes they were 
able to demonstrate are summarized in FOSTER (1993) and 
EWBANK (1993). 

As field tests of the methods of measuring morality, the 
MUHS surveys in the three countries were of considerable 
value. This section presents summaries of the 1984 surveys 
in Liberia and Zaire, and the follow-up surveys done in each 
of the two countries 4 years later. It also includes an account 
of the 1984 MUHS study from the Plateaux Region of Togo, 
and the reliability survey done in the same region. These sur
veys were intended to measure the effect of the CCCD inter
ventions on mortality and morbidity, as specified inthe 
original project goals, as well as the effect on intermediate in
dicators such as coverage, treatment practices, etc. 

Several methods were used. Only a brief description of the 
main one is offered here: 

Direct Method: Uses full birth histories over a 
specified period, requiring knowledge of year of 
birth, age of surviving children, age at death of 
non-surviving children, etc. Age-specific death 
rates can be derived for a particular period, and 
infant mortality rate (IMR) or 0-5 mortality 
directly calculated (per 1000 live births). This 
method, as can be expected, requires some 
accuracy in determining age not only of mothers 

surveys were 
intendedto measure 
the effect ofthe 

CCCDinterventions 
on mortalityand 

morbidity, as specified 
in the originalproject
goals, as well as the
 

effect on intermediate 
indicators." 
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"There were also but of all children, alive and dead. In the CCCD 
experience some ages had to be imputed from

problems with historical milestones, since exact dates were
attemptingto attribute sometimes unknown. 

a decline in mortality The references listed below offer more detail on methods 
to a specific used in the field estimation of mortality. 

intervention (in this 
case the CCCD Inthe CCCD experience, there were 3principal limitations 

of the MUHS surveys:project)." 

(1) Limitations in the accuracy and applicability of the 
method, 

(2) Problems or limitations in the conduct of the 
fieldwork, 

(3) The ability to specifically attribute changes in 
mortality to the intervention. 

In brief, the main design limitation was that the Direct 
Method is not optimal for measuring mortality change over a 
period as short as 4-5 years. Asecond limitation, noted by
MURRAY et al (1993) is that childhood mortality itself is 
highly variable from year to year and season to season. The 
periodicity of measles epidemics is a paticular concern. 
This is one justification for attempting to identify cause- spe
cific mortality in studies such as this. 

The problems identified in the conduct of fieldwork are also 
instructive. Incomplete recall (and more importantly, differ
ential recall of births and deaths) were clearly demonstrated 
by the 1984-85 resurveys in Liberia and Zaire. The impact of 
level of training and level of supervision of interviewers was 
also noted. 

There were also problems with attempting to attribute a de
cline in mortality to a specific intervention (in this case the 
CCCD project). The most difficult challenge has been to 
separate the influence of the intervention from the overall de
cline in mortality that has been occurring over time in virtu
ally every developing country. TMis decline has been noted 
by MURRAY et al (1993), and described in detail by HILL 
(1991), who notes that the only African countries that have 
not shown this decline are those embroiled in civil war or so
cio-political instability; (she gives the examples of Ethiopia, 
Mozambique, Rwanda and Sudan). 
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In general therefore, the combination of all these limitations 
and approximations makes demonstrating mortality changes 
over a short time frame exceedingly difficult, unless the 
changes in mortality are very large. Attributing changes to a 
specific intervention or program with confidence is even 
more difficult. 

Since the implementation of the MUHS studies, the ACSI-
CCCD project has continued to struggle with the methodo
logical problem of measuring mortality or morbidity as 
outcome indicators of program success. One means used has 
been the facility-based or population-ba&scd use of the Preced
ing-Birth Technique (PBT) in Burundi, Center African Re-
public (CAR), and Swaziland. Asecond approach, taken in 
Malawi has prospectively followed a cohort of children en
rolled at birth in the Mangochi Malaria Research Project 
(BLOLAND et al, 1992). Although too expensive to institute 
widely, it has offered insights into mortality at the commu
nity level which are not addressed by facility-based studies 
or retrospective studies. 

A more sustainable approach has also been taken in CCCD 
activities - that of strengthening existing health information 
systems, with particular success experienced in improving 
morbidity reporting (for example, by reducing the numbers 
of reptrtable diseases, automating reporting mechanisms, 
and establishing sentinel surveillance for diseases of impor
tance). It should also be noted that several ACSI-CCCD 
countries (notably Nigeria and Togo) have since had Demo
graphic Health Surveys (DHS) done at a national level; these 
surveys satisfy the demand for relatively reliable mortality 
data but are still of only limited use in measuring short-term 
trends. 

In summary, the experience of the ACSI-CCCD project with 
the MUHS and other mortality methods has been mixed. Al
though several reviewers and evaluators of the CCCD pro
ject have concurred on the need to reliably measure the 
"impact" of the program, the MUHS study's ability to pro
vide concrete "proof' of impact is debatable. This has rein
forced the need for continuing to develop reliable and 
practicable methods. 

"Since the 

implementationof the 
MUHS studies, the 
ACSI-CCCDproject 

has continuedto 
struggle with the 

methodological
problem of measuring 

mortality or morbidity 
as indicatorsof 

programsuccess. 
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MORTALITY AND USE OF HEALTH SERVICES SURVEYS
 
IN RURAL ZAIRE, 1984-85
 

STUDY LOCATION: ZAIRE 

SHORT TITLE: MUHS BASELINE SURVEY 1984, ZAIRE 

PRINCIPAL INVESTIGATOR: TAYLOR, Dr. William R. 
Office of Program Planning and Evaluation 
Centers for Disease Control and Prevention, D-24 
Atlanta, GA 30333 

CO-INVESTIGATORS: Chahnazarian A, Weinman J,Wernette M, Roy J, 
Pebley AR, Okwo Bele, Ma-disu M 

U 	STUDY DESIGN 

Study carried out in 1984 in two health zones of 
rural Zaire: Kingandu and Pai.Kongila. Five-
part baseline questionnaire developed by CDC 
and modified infour rounds offield testing. Ad. 
ministered in local language Kikongo to two. 
stage cluster sample of thirty clusters (197
houses per cluster in Kingandu and 168 per 
cluster in Pai-Kongila). Indirect estimates of 
child mortality from mortality tables using
womens' reported ages, number of children 
ever born and number of children who died 
(Brass Indirect Method). Direct estimation by 
complete birth historyfor children born in the 
last 6 years, using 1982.84 interval and 1978. 
84 interval preceding the survey. Initial survey 
was followed by a reinterview survey of a 20% 
subsample, 8 months after baseline survey. Re
interviews were carried out by women inter.
viewers and allowed for more systematicprobing of birth history. Supervision for the reprbingrview wastalh ore.iuperensi. fondi eret-

mor wasals 
mates were derived using the Trussell Variant, 

intevie inensie. ndirct sh-in 

West family of Coale Demeny Model Life Ta-
bles for women 20 to 34 years old. 

[] RESULTS 

The study interviewed 4,172 women in Kingandu and 
3,685 in Pai-Kongila, with a 96-97% response rate. 
Sample accounted for 4,218 births in Kingandu and 
4,182 births in Pai-Kongila. 

Mortality Estimates 

Both areas were comparable and results were com
bined. 

Of all pregnancies (ever born), 15% resulted in 
fetal death. There were 317 reported deaths in 
Kingandu and 346 in Pai-Kongila for the period 
1978-84. Fetal death rate increased with maternal 
age. 

e 	 The estimated IMR was similar for both areas 
43 deaths per 1,000 live births in Kingandu and 
42 per 1,000 in Pai-Kongila (direct method). 

9 	Probability of dying before the fifth birthday was 
117 for Kingandu and 111 for Pai-Kongila Indi
rect estimates yielded 119 and 135 respectively. 

Ralnterview Survey 
In the reinterview survey, of 871 women reinterviewedKingandu, 840 were eligible respondents. 

e There were 149l more births reported in the rein
terview survey than in the original questioning of 

the same women. 

M Of these additional reported births, 64% resulted 
in deaths. Thus, reported deaths were increased 
116% by inclusion of the reinterview survey re
suits. 
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* Direct estimate of ]MR in the reiherview survey 
was 74 per 1,000 live births compared to 43 per 
1,000 in the original stuvey. 

* 	 Probability of dying before the fifth birthday (di-
rect estimates) was 191 per 1,000 live births in 
the reinterview survey compared with 117 in the 
original survey (Kingandu). Indirect estimates 
(using the West family of Coale-Demeny model 
life tables, Trussel variant) were 130 for IMR and 
193 for childhood mortality. 

AGE-SPECIFIC DEATH RATES: KINGANDU 

Baseline & Reinterview Survey, 1978 - 84 


Deaths per 1,000 child-years
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"Knowledge of ORT was low 
in both sites. On y 36% 
knew of ORT/SSS in 
Kingandu and only 13% 
reportedhaving used it.No 
one couldcorrectly describe 
its composition or 
preparation." 
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M
I MortalinEstimates, Klngandu 1978-84 

MUHS Baseline &Reinterview Surveys 1984,1985 

Baseline Oct Reinterviiw 
1984 July 1985 

IMR (Direct) 43 74 
_ 

Child Mortality 0-4 117 191 
(Direct, age <5 yo) 

IMR (Indirect) N.A. 130 

Child Mortality 0-4 119 193 
(Indirect, age <5 yo) 

Use of Health Services 

Coverage levels were generally low for all antigens. 

a 	Vaccination coverage levels at baseline were 
22% for DPT-I in Kingandu and 6% in Pal-
Kongila, with levels diminishing to 10% and 2% 
respectively for DPT-3. Similar results were ob
tained for OPV-1 (22% and 6%) and OPV-3 
(100/c and 3%). 

*Measles coverage was 20% and 19% respectively 
at the two sites. 

Coverage BCG was higher for BCG than for
other antigens at both sites - 45% in Kinganduand 40% in Pai-Kongila. 

Reported use of health services was similar in both 
sites, although services were generally more accessible 
in Kingpandu. 

* 	 Knowledge of ORT was low in both sites. Only 
36% knew of ORT/SSS in Kingandu and only
13%, reported having used it. No one could cot
recty describe its composition or preparation. 

e 	 In Pai-Kongila, 13% knew of SSS and only 3% 
had used it. 

• 	Of children with fever, 47% were treated with an 
an.m ,ral. 

a For 85% of mothers, some prenatal care was re
ceived in their last pregnancy. Two doses of teta
nus toxoid were received by 14% of mothers in 
Kingali and 9% in Pai-Kongila. None received 
malaria chemoprophylaxis. 
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* 	 STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


1. 	Kingandu, with a fixed facility vaccinsmt-
to was tble to achieve higher cerage than 
Pai-KngilL with a mobile4am.strategy. 

'2. Teavtment of diTrrha with ORTISSS was 1111 
oommo in both arem. 

x3.Etimates of mortality were similar inboth 
7fls. Recall bias was feMt unlikely becanse 
average martality was similar for both 2-yr
and 6-year intervals (results xot shown), 

4. 	 Age-peific mortality in the first year of life 
was appreciably under- estimated in the initial 
survey. 

$. Authors estime that the reinterview survey
probably missed I% of birth events whereas 
tm baseline muvey missed as much as 12% of 
live births. 

6. 	 Results are not inconsistent with earlier Pub
fished 	 census and wirvey estimates reporting
MR rates of 73-139 and child mortality of 
195-235 per 1000 live births. 

7. 	 Strategies to increase reliability of birth event 
teporting should include resicting the focus 
and length of questionnaires, limiting the sam-
pie to a manageable size, increasing training 
and supervision of interviewers, arnd more 
careful seletion ofieri wers. 

"Authors estimate that the 
reinterviewsurvey probably 
missed 1% of birth events, 

baseline survey
whereaswhereas thethe bas e sZaire.missed 12%." 

N 	 STUDY LIMITATIONS 
Estimates of malaria treatment of children were 

considered underestimates since many mothers may have had children treated with antimalarials 
at health centers without knowing the specific 
drug(s) given. 

The actual reasons for discrepancies between in
itial and reinterview surveys were not known. 
Misclassification of stillbirths, length of the in
itial questionnaire, and denial or suspicion on the 
part of respondents in the initial survey were all 
possible causes identified by the authors. Inter
viewer variability was also a possible cause. 

The study notes that the mortality estimates can
not be reliably validated because of the absence 
of a reliable external standard (e.g. prospective 
cohort study). 

The authors noted that, given the variability of 
the derived estimates, changes noted at the 4-year 
fcllowup survey may be difficult to interpret un
less reliably reproducible methods are used. 

N 	POLICY IMPACT 

This was one of three initial MUHS surveys intended 
to allow subsequent evaluation of program impact by 
looking at outcome variables as well as process indica
tors. Of the three sites (Liberia, Togo and Zaire), only 
two had follow-up surveys (Liberia and Zaire). 

U 	PUBLICATIONS 

TAYLOR WR, WEINMAN J, WERNETrE M et al: 
Difficultes se Posant pour Determiner la Moruqlite du 
Jeune Enfant Afin d'Evaluer les Interventions Selec
tives de Soins de Sante Primaire. Seminaire CIE-IN-
SERM-ORSTOM-INED. Seminaires INSERM 
145:491-8 (1986). 

TAYLOR WR, CHAHNAZARIAN A,WEINMAN 1, 
et al.:Morality and use of health services in ruralInt JEpideiniol. In press (1993). 
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* 	 Treatment of febrile children with antimalarials 
was 47% in 1984 and 44% in 1989. Itchanged 
very litle over the intervening period. 

Authors also provide data on cost for the two MUHS 
surveys ($142,000 and S98,000) and the standard coy-
erage surveys (approximztely $5,000). 

N 	STUDY CONCLUSIONS AND 

RECOMMENDATIONS 


1. 	SignifIcant gaing in prroces,, variables wored1cumented in o districts. Tiws wep
for EPn activities and appreciably les o 
treatment of febrite illness or malaria, 

2. 	 Much of the vcrage dama provided by the 

MlJHS survey cowld have been obtained at 

lower cmct by a well-designed local m-veil-

lance system using health entem ,ad them
sion hospital," although this would ntnecessarily provi&d the mortality data sought 

"Much of the coveragedata 

providedcould have been 

obtainedat lower cost -a 

M 	STUDY LIMITATIONS 

Target age groups of children for the initial and 
follow-up surveys were not identical in all instances (e.g. the 1984 survey reports coverage in 
the 12-23 month age group and the 1988-89 sur
vey in children 12-35 months of age). 

It was not possible to attribute all changes in 
health status to CCCD intervention alone since 
other concurrent activities also occurred in health 
zones. 

Area chosen as a "control" area in the original
design was not a valid control at resurvey be
cause it bad been administratively merged withthe study area in the interim. 

Deterioration in economic and social conditions 
during the intervening years (e.g., 1,000% de
valuation of local currency) was noted by the 
authors, but quantifying its negative impact onthe intervention was not practicable. 

U 	POLICY IMPACT 

Although the study demonstrated improvement in both 
process and outcome indicators, the question of 
whether this improvement was caused solely by the 
CCCD intervention was not resolved by the study. In
this respect, the study demonstrates the most common 
drawback of efforts to evaluate population interven
tions - the inability to isolate populations from other 

well-designedlocal 
surveillancesystem." 

o e ainfluences. 

II PUBLICATIONS 
VERNON AA, TAYLOR WR, BIEY A et al.: 
Changes in use of health services in a rural health zone 
in Zaire. Int J Epidemiol. In press. 
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IMPACT OF SELECTIVE PRIMARY CARE ON CHILDHOOD MORTALITY
 
IN A RURAL HEALTH ZONE OF ZAIRE
 

STUDY LOCATION: 	 ZAIRE 

SHORT TITLE: 	 MUHS FOLLOW-UP MORTALITY STUDY, 
ZAIRE 1988-89 

PRINCIPAL INVESTIGATOR: 	 CHAHNAZARIAN, A. 
Dept. of Population Dynamics 
Johns Hopkins University 
School Of Hygiene And Public Health 
615 N. Wolfe St. 
Baltimore, Md 21205 

CO-INVESTIGATORS: 	 Eubank D, Makani B,Ekouevi K 

* 	 STUDY DESIGN: e Period mortality rates for the 1985 survey 
showed greater fluctuation than for the 1989 sur-

This was a 1989 survey using 6 clusters in the vey (possibly because of smaller sample size). 
coverage area of the 1985 MUH reinterview 
survey (Kingandu only). Design was contrived a Using 1989 survey data, under-five mortality de
to detect a 20% decline in mortality with a clined from 41 to 33 per 1000 person-years. The 
power of 80% at 5% significance level (with proportion of children dying by age 5 declined 
provision for adequate design effect). More from 178 to 147 (per 1000 live births), a 17% de
stringent methods for recording date of birth cline. 
and age at death (direct or estimated!imputed) 
were used in the 1989survey. 

Change In Childhood Mortality Indicators, Klngandu 

* RESULTS 	 1980-84 1985-89 Decline 

A total of 1,947 mothers were interviewed in the fol- Infant Mortality Rate 75.9 77.4 -2% 
lowup MUHS survey. 

Mortality, age 1-4 yrs 29.7 19.9 33% 
Review of the 1985 age profile of women showed in
ordinately low numbers in older age groups, consistent 
with age misreporting by respondents. Selection bias, Mortality, age 0-5 yrs 41.0 33.4 19% 
excluding many women under age 20, was also noted 
in the 1985 survey. The 1989 profile was more consis- 
tent with the expected demographic pattern for a de-
veloping country. 

Proportion of children 
dying by 
age 5 

178 147 17% 

• 	 Mortality above age 1 year was up to two times ** Note: Only 1-4 mortality was significant at 0.05 
bigher than normally found in populations with level (p=0.02 one-tailed). 
similar levels of infant mortality. 
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" 	 The decline in under-five mortality was virtually 
all attributable to a decline in the 1-4 yr old 
range, since the IMR (0-1 yr) was virtually un-
changed between the two periods, 

" 	Regression analysis suggested that vie mortality 
change between the two periods was not simply
due to a continuous long-term decline in mortal-
itV. 

.	 STUDY CONCLUSIONS AND
 
RECOMMENDATIONS 


1. 	Frmdings are ecmisteWt with a decline in 0-5 
mortality due to program impact but do not 
prove program impact. 

2. 	 No declin in mortality wag obsrved under 
age 1. This may be explained by the cmspicu
ous absence of neonatal tetanu cases both be-
fore and after the introduction of the program. 
In the absence of noonatal tetanus, immuniza-
tion would not change under-I mortality mark. 
dl)'. 

3. 	 Memles epidemic, prior to the intervention oc-
curred in approximate 2-year cycles. After the 
CCCD program was initiated, 4 years inter-
venad before the next epidemic cycle. The im-
munization program most probably was 
responsible for delaying the recurren . 

* 	 STUDY LIMITATIONS 

The study used only the 1989 survey data since 
they contained less random fluctuation than the 
1985 survey data. However, the mortJ.ity levels 
obtained by the 1989 survey were generally
lower than the 1985 survey data for the same pe-
riod and therefore provide a more conservative 
measure of program impact than would have re-
suited from using the 1985 survey data. 

A major limitation in interpreting mortality 
trends was the considerable year-to-year fluctua
tion in mortality prior to program introduction, 
largely due to periodic measles epidemics. Mor
tality after program introduction also experienced
fluctuations, including a 1988 increase probably 
due to a hospital-associated measles outbreak.Be
cause of this fluctuation, measuring mortality 
trends was not simply a matter of comparing rela
ively constant pre- and post-intervention rates. 

The authors note: "Although the trends inchild 
mortality are consistent with positive program 
impact, it is also possible that some or all of thesechanges were a result of a long-term consistent 
decline in mortality". 

M 	POLICY IMPACT 

The original project 'bjectives for CCCD included 
five specific targets for reducing mortality. These in
cluded an overall reduction in under-5 mortality of 
25%. They also included additional targets for cause
specific mortality from neonatal tetanus, measles, diar
rheal disease and febrile illness. The MUHS studies 
were initiated to address difficulties which the CCCD 
project had in demonstrating a measurable decline in 
mortality. In this respect, the studies were of some suc
cess. However a clear and convincing demonstration 
of impact was not demonstrated by the Zaire studies. 
To an appreciable degree this was because of limita
tions of the method itself. The Zaire study therefore 
had only limited impact on actual program activities. 
However, the experience did identify a need for addi
tional efforts and methods to measure mortality in
populations with inadequate vital event recording. The 
focus on usable, practical, community based methodsto assess mortality has continued to be a priority con
cern of the ACSI- CCCD project. 

U 	PUBLICATIONS 

CHAHNAZARIAN A, EWBANK D, MAKANI B, 
EKOUEVI K: Impact of selective primary care on 
childhood moilality in a rural health zone of Zaire. Intl 
J Epidemiol. Inpress. 
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INFANT AND CHILD MORTALITY ESTIMATES
 
IN BOMI AND CAPE MOUNT COUNTIES, LIBERIA:
 

MORTALITY AND USE OF HEALTH SERVICES
 
(MUHS) SURVEYS,1984 & 1988
 

STUDY LOCATION: 	 LIBERIA
 

SHORT TITLE: MUHS BASELINE AND FOLLOW-UP SURVEY, LIBERIA 

PRINCIPAL INVESTIGATOR: BECKER, Dr. Stan 
Department of Population Dynamics 
Johns Hopkins University 
615 N. Wolfe St. 
Baltimore, Md 21205 

CO-INVESTIGATORS: Thornton JN (1984, 1988), Holder W (1984) 
Diop F (1988) 

E 	STUDY DESIGN 

The sampling frame was 379 enumeration ar-

eas in two counties (Bomi and Cape Mount) in 

Liberia. Forty clusters of approximalely 65 

households eacL The questionnaire used a 7
year truncated pregnancy history and probes
 
for timing of births and deaths. Binh dates 

were estimatedwhen necessary by their occur
rence relative to rain)'and dry seasons. Period 

mortality for the 2-year period preceding the
 
survey were calculatedfor children under 5 

years of age (0-4 mortality) per 1000 child-
years lived Conventionaland cohort IMR were 

also calculated by life tables and standardpro
cedures.A reinterviewsurvey ofa subsample of 

clusters was done using only questionspertain-

ing to pregnancy history and excluding cause
 
of death questions.Matching of tirtts with the
 
initial survey using ranked criteria: name, 

pregnancy order, date of birth, pregnancy out-

come, living/dead status and sex. If the child
 
was deceased, the date of death and age at 

death was recorded. Estimation of missed 

events in both surveys was done using the 

CHANDRA SEKAR-DEIING technique. 


The follow-up survey in 1988 was modeled af-

ter the 1984 survey with the addition of verbal
 
autopsy questions. The 1988 survey was done 

using the same 40 clusters as the 1984 survey.
 

Reinterview of a subsample of the 1988 survey 
respondents was also conducted, using a sim

plified questionnaire.Missed events were again 
estimated by the CHANDRA SAKAR-DEMING 
method. 

U 	RESULTS 

1984 Surey 

A total of 3,337 women were interviewed in the 1984 
survey, 636 women were interviewed for the reinter
view (reliability survey) in 1984. 

• 	 Estimates of survival to age 5 are derived from 
the Lexis diagram and were as follows: 

Completed Age (x) ProbabilIty of Surviving 
Beyond Age x 

1 .81 
2 .76 

_ 

3 .73 

4 .72 

5 .71 
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" 	About 20% of infants born alive die in their first 
year of life and only 70% of live born babies sur-
vive to age 5. The estimate for under-5 mortality
for the two year period before the survey was 84 
per1,000. 

" Women in the reinterview (reliability) survey had 
a somewhat lower child mortality experiencesuve,
tha te oigna

than the original survey. 

" 	 Matching of pregnancies for the survey and rein-
terview indicated that 28% of deaths were missed 
in the main survey and 9% in the reinterviews. By
comparison, 5%of living children were missed in 
t. 	 main survey and 2% by the resurvey (Chandra
Sakar-Deming estimates). The rate of omission 
was about five tines greater for dead children 
than for living children. 

" 	The unadjusted IMR was 193 and 0-4 mortality 
84 per 1000 live births; the adjusted IMR using
the 5% underestimation in the reinterviews 
yielded an IMR of 240 and 0-4 mortality of 100 
per 1000 live births. 

* 	 The sex of interviewer did not have a measurable 
effect on the quality of data. 

1988 Follow-up Survey 

In the 1988 follow-up survey, 2,385 women with 
5,309 live births were interviewed in the initial inter-
views and 867 in the reinterviews. 

* Comparison of the 1984 and 1988 adjusted mor-
tality rates indicate a significant decline since 
1984: 

1984 1988
Adjusted Adjusted %Change 

IMR 240 181 -25% 

0-4 Mortality 100 79 -21% 

" 	The differences between unadjusted rates were 
appreciably less and did not show a clear decline, 
largely because of the omission of deaths in the 
1984 survey. 

* 	From the results of verbal autopsies, tetanus 
deaths were 50% lower and fever-associated 
deaths declined by 29%. 

Mortalityand Use ofHealth SenicesSurveys 

* 	 There was no correlaton between change inmea
sles coverage and 0.4 mortality by cluster. 

. . . .....
 
U STUDY CONCLUSIONS AND 
.	 RECOMMENDATIONS 

R 
o: 1. From the 1984 curvey, 20% of children were 

estimated to die in the first year of life and 
only 70% urvived past their fifth birthday. 

2. 	There was rnate under-rep, rting of deaths 
the of births in the 1984 initial interviewa and 

3. 	 Even though mortality did decrease about 
20%, ifat mortality even after the decline 
was still very high (above 170 per 1000 live 
births).
 

4. 	 Because there was no "control" area it innot 
posable to apeificaly attribute the decline in 
morlality to CCCD acLivities. 

5. 	 The decline in ncontal tetanus can probably
be attibiutd to immunization of pregant
womell with tetanus toxoid; reductions in fever 
deaths may have been due to increased avail
ability of larinj drugs in the hmne. 

6. 	 Measles i nunizaion probably had no meas
urable effect on overall mortality because cov
trage was low even after the intervention. 
However, the four clusters with greatest. na
alos covetrage all experience decelinesin mor

tality (data not shown). 

E 	 STUDY LIMITATIONS 
A 	Authors note that the 1984 survey showed 

slightly lower numbers of children born to women aged 35-39 and 40-44. This is unlikely 
and probably due to under-reporting (recall bias). 

The completion rate for the 1984 reinterview was 
relatively low (59%) because of logistical diffi
culties in locating women. Responders did differ 
slightly from nonresponders (age, fertility, and 
mortality). 

• The Chandra Sakar-Deming technique assumes 
that the chance of an event being missed is inde
pendent in the two surveys. Because this assump
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tion is not entirely true in this instance, missing 
events were probably underestimates, 

Many women did not know their age; only 35% 
of women in the 1988 survey reported an age. 

* The use of "card-documented" immunization 
coverage probably underestimated actual cover-
age rates. 

* POLICY IMPACT 

The MUHS surveys as a group were designed princi-
pally in response to a programmatic need to demon-
strate a change in outcome variables of importance as 
well as a change in the obvious process variables usu-
ally measured in national scale interventions such as 
the CCCD project. 

The benefit of intervention programs such as EPI and 
CDD programs on a national scale, are often extrapo-
lated from demonstrations of effectiveness of these in-
terventions at the individual or local level. EWBANK 
notes that such imputations are not necessarily defensi
ble in all cases. He notes three "implicit assumptions"
which planners use to support conclusions that an in-
tervention which works at the local level will be effec
tive on a larger scale. He also cautions that the 
effectiveness of the intervention on a large scale is not 
always predictably and demonstrably of the same na-
ture as occurs at the individual' level or on a local 
scale. 

The impact of the Liberia surveys in demonstrating 
program impact was limited for several reasons: 

" 	Despite the CCCD program, gains were modest 
in many areas (e.g. ORS use and measles immu-
nization). 

" 	 Because certain diseases such as measles are 
naturally cyclical (and contribute a variable but 

undefined proportion to annual mortality), lower 
rates of child mortality or measles morbidity over 
a period as short as two years are difficult to in
terpret with certainty. Low rates may simply be 
occurring in an inter-epidemic period. The 
MI.HS surveys attempted to address this by as
sessing mortality in the 6 to 35 month age group 
(an atypical demographic interval but one that 
corresponds to the principal at-risk ages for mea
sles-related mortality). 

Although planned as a widely applicable tool for use 
in all CCCD countries, the surveys have not proveduseful for widespread or routine use, principally be
cause of their greater than expected complexity, rela
tively high cost, and personnel demands. There was 
also an important design limitation: the authors note 
that unless initial mortality rates are high and unless 
the program has substantial impact on mortality, the 
sample size required to demonstrate a significant de
cline in mortality becomes unmanageable. Thus the 
follow-up survey for Togo was dropped because of 
doubts that it would be able to demonstrate significant 
declines inmortality. 

U PUBLICATIONS 

BECKER S,THORNTON JN, HOLDER W: Infant 
and child mortality estimates in two counties of Libe
ria: 1984. lnt JEpidemiol. Inpress. 

BECKER S, DIOP F, THORNTON JN: Infant and 
child mortality in two counties of Liberia: Results of a 
survey in 1988 and trends since 1984. Int JEpidemiol. 
Inpress. 

EWBANK DC: hnpact of health programs on child 
mortality in Africa: Evidence from Zaire and Liberia. 
Int JEpideiniol. Inpress. 
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IMMUNIZATION, ORAL REHYDRATION THERAPY
 
AND MALARIA CHEMOTHERAPY IN UNDER-FIVE CHILDREN
 

IN BOMI AND GRAND CAPE MOUNT COUNTIES, LIBERiA, 1984 AND 1988
 

STUDY LOCATION: 	 LIBERIA 

SHORT TITLE: 	 MUHS FOLLOW-UP SURVEY INLIBERIA, 1988 
PRINCIPAL INVESTIGATOR: 	 FOSTER, Dr. Stanley 0. 

International Health Program Office 
Centers for Disease Control and Prevention, MS F-03 
Atlanta, GA 30333 

CO-INVESTIGATORS: Spiegel RA, Mokdad A,Yeanon S, Becker S, Thornton J, 
Galakpi MK 

INSTUDY DESIGN 

1988follow-up to the 1984 Liberia MUHS sur. 
vey, following CCCD program introduction in 
1985 and initiation of a national vaccination 
days campaign in 19S6. Immunization cover-
age was estimated by verified (Road-to-Health
card) documentation only. Administrative esli-
mates of TT coverage in child-bearing women 
were obtained; direct estimates were not. 

* RESULTS 

A total of 3,337 women were interviewed 	in 1984, and 
3,222 in 1988. Immunization rates increased for all an-
tigens; however, no antigen exceeded 60% coverage. 
Coverage levels for OPV-I to OPV-3 roughly corre-
sponded to DPT-I to DPT-3 levels. 

Immunization days accounted for 31% of DPT.1,27% of DPT-3 vnd 36% of all measles vaccine
administered in 1988. 

The major difference in treatment practices was 
increased use of antimalarials at home for ,'.at
ment of fever (5% to 35%), with a corresponding 
decrease in health facility use (42% to 237,). 

* ORS and SSS use was low in both surveys. In 
1988 thirty-five percent (35%) of mothers ever 
used ORS, while only 3.8% ever used SSS. 

IMMUNIZATION COVERAGE, LIBERIA 1984-88
 
Changes in Coverage, MUHS Survey


Bomi &Cape Mount Counties
 

100-
Coverage W%) 

60 
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I STUDY LIMITATIONS
 
CHANGES IN HEALTH PRACTICES, LIBERIA
 

MUHS: Boml & Cape Mount 1984 & 1988 i The authors note that a coverage survey using 
Community Practices. KAP Survey only card-documented immunization probably 

yielded conservative estimates of coverage lev
els. Administrative data suggested that coverage 

1984 1988 was in the range of 60-70% for DPT- 1 and 50
Fe~vr Tx Practices 60% for measles. 

x Because the MU-S surveys were carried out dur-
Tx Feer at Home , ing different periods (November 1984 vs. May 

,1988) malaria and fever prevalence could not be42 
Tx at Clinic or Hosp 13 	 compared. 

Diarrhea Tx Practices 	 a Because measles occurrence in populations is cy-

Recognize ORS clical, the interpretation of a 2-year drop in mea
sles morbidity is difficult. The decline might 

Know Us. of OAS have been due to an inter-epidemic interval. 

Ever Used OAS 

, POLICY IMPACT 
Ever Uued SSS 

I 	 s I0 	 20 40 80 al A decline in neonatal tetanus and changes in treatment 
Percent of Sample of fever were the most demonstrable changes docu-

Rol: Foster ,& 	 meited by the Liberia study. Ironically, the survey did 
not directly measure changes in maternal tetanus 
toxoid immunization, and levels cited were derived 

U STUDY CONCLUSIONS AND 	 from administrative estimates. The discrepancy noted 
between levels derived from administrative methods

RECOMMENDATIONS 	 and the coverage derived from the MUHS survey have 
apparently favored utilization of the administrative 

1. Annual campaigns accotnted for about tr data inpreference to MUHS findings for all antigens. 
third of &Hlvaccinatios and may be appropri
ate, "where resources bre inadequate to rmaitiin More serious is the fact that civil unrest and warfare in 
regular outreach activities". the country have effectively put a stop to virtually all 

CCCD and related public health activities. Although 
-2. LUttle progress was achieved in the institution not often included in equations evaluating health im

of ORT (ORS and SSS) in the treatment of pact, the negative role of civil instability and war are 
diarrheal 	disease. becoming increasingly difficult to ignore. (See also 

TOOLE MJ et al: Are War and Public Health Compat
3. 	 ORS was not usually obtained f'or traditional ible. Lancet 341:1193-6 1993).
 

oommunity sources, whereas an±;malaiub
 
were.
 

U PUBLICATIONS 
4. 	Suvey data did not adequately reflect the 

"w'eUddumented and dramatic improvements FOSTER SO, SPIEGEL RA, MOKDAD A,et al.: Im
in the quality of service" that Ocurred be- munization, oral rehydration therapy, and malaria che
twean 1984 and 1988. motherapy, under-five children in Bomi and Grand 

Cape Mount counties, Liberia, 1984 and 1988. Int J 
Epidemiol. Inpress. 
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A STUDY OF INFANT AND JUVENILE MORTALITY, INCIDENCE OF

DIARRHEAL DISEASE AND FEVER EPISODES, THEIR TREATMENT, AND
 
CERTAIN MATERNAL CHARACTERISTICS, PLATEAUX REGION, TOGO
 

1984 

STUDY LOCATION: 	 TOGO 

SHORT TITLE: 	 MUHS - PART I STUDY, TOGO, 1984 

PRINCIPAL INVESTIGATOR: WALDMAN Dr. Ronald 
TSD-IHPO, Mailstop F-03 
Centars for Disease Control and Prevention, Atlanta 
(currently with WHO, Geneva) 

CO-INVESTIGATORS: Karsa T,Murphy K 

N STUDY DESIGN 

This study describesthe baseline Mortalityand 
Use of Health Services (MUHS) study in Togo,
undertaken in the MAa-iuite Region in Oct-Nov 
1983, and in the Plateaux Region in Aug- Sept
1984. It used two-phase cluster sampling to 
achieve a targetsample size of 4,500 live births 
since 1978; there wer. thirty clusters of 100 
households each in each region. An eighz-page
questionnaire was administered iing a trun-
cated birth history covering live births (6-year
recall),deaths,immunization, diarrhea/disease 
practices,andfever episodes. 

* RESULTS 

Results are for the Plateaux Region. 

There were 4,958 mothers and caregivers interviewed. 
Data on childbearing history was available for 2,965 
women. 

Of those giving birth in the last year, 82% bad at 
least one prenatal visit and 59% had at least one 
tetanus toxoid (T') immunization. The percent
age of women younger than 40 years of age who 
received at least two doses of T7 range" from 
48% to 52%. 

Of all women, 68% claimed to have taken chlo
roquine during their last pregnancy, and 74% 
knew of chemoprophylaxis, but only 25% took it 
weekly. 

Only 1% recognized a packet of ORS salts or 
knew its use, and only 13% knew of SSS. Of 
these, only a small proportion could identify the 
ingredients of SSS correctly. 

* 	 Of 4,966 live births, 5.6% had died. The esti
mated IMR (using truncated birth histories) was 
33/1000 live births, 1-4 year mortality was 
42/1000, and 0-4 year mortality was 74/1000. 

@ Among children aged 13 to 24 months of age,
coverage ranged from 35% for DPT-1 to 12% for 
DPT-3 (OPV coverage closely paralleled DPT).
Measles coverage was 25%. Only 8.9% of chil
dren aged 13 to 24 months were completely im
munized. 

Fifteen percent of children had a diarrheal epi
sode in the prior 15 days; 34% had at least one 
fever episode, and 9% reported both fever and di
arrhea. 
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. The truncated birth history required mothers toU STUDY CONCLUSIONS AND recall events going back to a very exact date. 
RECOMMENDATIONS 

"1.e..I ite rlatively gd , t ,the 
ioes, maternal and childhood immunization 
eveils were generally low. 

2,M= was vety littWe familiarity with ORS sil 
s,.. 


3. In spite of a otmag knowledge of chenoprophy-

* STUDY LIMITATIONS 

This mortality data suffers from all the limitations pre-
viously identified for the other MUHS studies. These 
included questions of incomplete recall, differential re-
call of births and deaths, uncertainy about dates and 
birthdates, and recall biases associated with cause-of-
death questioning. These and other limitations are de-
scribed in other M HS summaries (see Liberia and 
Zaire studies), 

A number of additional limitations were identified by 
JANSSENS (1985) in the reliability study done as a 
follow-up to this survey. These included the following: 

" The survey data showed an internal inconsistency 
- analysis of birth histories resulted in an esti-
mated IMR of 33/1000 live births, whereas 
BRASS indirect estimates yielded a figure at 
least double this rate (data not shown). 

" The Togc-study (unlike the Liberia MUHS study) 
used a "birth history" questionnaire. In Liberia, 
the study estimates, which were believed to be 
closer to the expected rates, were obtained from a 
"pregnancy history". 

Mothers may have not been able to judge accu
rately whether a child was born before or after 

fixed date. 

Because the sample units of the survcy were vii
lages, an important sub-population of the Pla
teaux region who generally settle outside of 
villages was underrepresented. This population of 
"allochtons" (generally migrants from the north 
of Togo) had been previously identified as a 
population with higher infant mortality than the"auLochtonous" or indigenous population of the 

Plateaux region (JANSSENS, 1985). 

U PROGRAM AND POLICY IMPACT 

The uncharacteristically low m.ortality rates obtainedfor Togo were largely responsible for the decision not 
to include Togo in further cycles of the MUHS sur
veys. The two main reasons for this decision were: (1)
There was some debate about the accuracy of results, 
and (2) Beacuse of the initially low mortality, demon
strating a significant improvement would be techni
cally much more difficult and would require a much 
greater accuracy of estimates than was envisioned in 
the MUHS study design. 

Although the results of the Togo MUHlS study and re
liability resurvey (see below) were not initially 

adopted as reliable estimates, the revised rates werelater found to be more consistent with estimates de
rived from the Demographic Health Survey (DHS). 

M PUBLICATIONS 

None cited. 

"The Togo study (unlike the LiberiaMUHS study) used a 'birth 
history' questionnaire.In Liberia,the study estimates, which 
were believed to be closerto the expected rates, were obtained 

from a 'pregnancyhistory"'. 
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II RELATED STUDIES 

JANSSENS M, GITrLEMAN D et al.: Reliability 
survey on Infant morality In Togo. Unite de Re-
cherche Denographique (URD). Unpublished re-
port. Lomi, Togo. October 1985. 

This 1985 re-survey used six clusters of the original 30 
in the Plateaux Region (stratified by low, medium and 
high mortality levels). Complete pregnancy histories 
for the ten most recent pregnancies were used. A sup-
plementary survey among the "allochtonous" popula-
tion living outside cluster villages was also carried out. 
Of the reinterview sample, 640 women or 64% were 
interviewed. Infant mortality derived from BRASS in-

direct estimates was 93/1000 for females and 113/1000 
for males. From the pregnancy histories, the direct es
tixnate of IMR was calculated to be 10311000 live 
births by excluding the two birth years at either ex
treme (1978-79 and 1984.85). Recalculating the IMR 
from the original 1984 survey yielded an indirect esti
ma',e (BRASS method) of 89/1000 live births for fe
males and 103/1000 for males, findings consistent 
with the 1985 reliability survey. However, the direct 
estimate from birth histories in the 1984 survey (ex
cluding 1978, 1979 and 1984) was 35/1000, only a 
third of the 1985 estimate. Comparison of the surveys 
showed that 43% of deaths not registered during the 
1984 MUHS survey occurred during the first two 
weeks of life, 72% during the first year. 
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Appendix 1 

Listing of ACSI-CCCD Applied Research Projects 
1982. 1993 



03-21/93 
Page No.
 

PR 'CIPRL 
INVLSTIGATOR 

EPI BROGAN, 0 

HSR BRYCE. J 

MlL MOUNT. DL 

MIL MOUNT. DL 

HSR SHORE, P 

MR_ SIJRE, P 

SHORT 

TITLE 

VACCINE EFFICACY 

USING CASE-EXPOSURE 

METHOD 


FACILITY BASED 

ASSESSMENT OF 

SERVICES 


TLC DETECTION OF 

CHLOROOUINE IN 

FIHGER-STICK BLOOD 

FIELD ASSAY fF CO 

IN URINE 


COST EFFECTIVENESS 
OF CO RESISTANT 
MALARIA Tx 

DELPIII SI.IRVEY OF 
MALARIA MORTHLITY 

ACSI-CCCD APPLIED RESEARCH PROJECTS, 1982-93
APPLIED RESEARCH BY CCCD-SUPPORTED INVESTIGATORS
 

PROJECT TITLE 
 DATE RESULTS
 
COMPL 


ESTIMARTION OF VACCINE 
 1980 Report on file.
EFFICACY USING 
THE 

CASE-EXPOSURE METHOD 


compared for dote~ction of urine CO 


ASSESSING THE QUALITY 
FRCILITY-BRSED CHILD 
SURVIVAL SERVICES 

OF 1991 PUBLISHED 
Described findings of FBR studies 
in 10 CCCO countries - including 
Methodology, findings and 

FIELD ADAPTED METHOD FOR 1987 
application. 

PUBLISHED 
HIGH PERFORMANCE THIN 
LAYER CHROMATOGRAPHIC 
DETECTION AND ESTIMATION 
OF CHLOROOUINE IN 
FINtGIER-STICK BLOOD 

Support cited: WHO,'UNDF/TDR.
Field-adapted HPTLC used to detect 
and estimate quantities of CO in 
lOOul samples of finger-stick 
blood. 

COLORIKETRIC AND 
THIN-LAYER 

1906 Two odifications of Haskins test 

CHROMATOGRAPHIC METHODS 
 and de~ethylCO. Rbsorbance at 420FOR FIELD ASSAY OF n" wasCHLORODUItE AND ITS 
linear to 100 uol/l. A 

METABOLITES IN URINE 
single dose of CO was detectable by
Ha-.kins I for 28 days.
 

TREATMENT OF CHLOROOUIt4E 
 1991 Cnst-effpcti.,nss of rChloroquine,RESISTANT MALRRIR IN amodiaquine and pyriMethaMineo.RFRICRN CHILDREt: A sulphadoxinQ compared usingCOST--EFFECTIVENESS 
 decision-analysis Model. 
Cost of
ANALYSIS 
 drug, compliance and level of CRPF 
(RIII) had greatest effect
coTt-of fectivones. 

on 
ratio.
 

DELPHI 
SURVEY OF MALARIA 1990 Niriptee, experts surveyed on 2MORTALITY AND DRUG 
 occasiores by standardized
RESISTANCE IN AFRICA 
 questionnaire to establish probable 
outcome of drug troatMont
 
(probability of death) at 
varying

leels of CO resistance. Used asbasis of cost-effectiveness study. 

PUBLICATIONS
RND STATUS
 

Procaceings Section on 
Survey Research 
Methods. RSa 198 

p715-19
 
[CONF PROCEEDNG]
 
HEALTH POLICY AND
 
PLANNING 7:155-63
 
(1992)
 

[PEER-REV JHL]
 

J CHROMATOGRAPHY
 
129:196-202 (198s)

[PEER-REV JNL]
 

BULLETIN wHO 
65:615-623 (1987)
 
[PEER-REV JNL]
 

INTL J EPIDEMIOL 
21:146-51 (1992.) 
[PEER-REV JNLI
 

LANCEr 335:722 (1990)
 
LETTER
 
[PEER-REV JNl.]
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NoHALBUIRKINAGBARV, AR DIAGNOSIS RND rx OF 
RLARIR, 6080 

DIOULRSSO 

LE TRRITENr DES RCCES 
PRLUSTRES: CONNAISSANCES 
ET PRRTIDUES DES 
PERSONNELS DE SANTE DE 
LR VILLE BE BOBO 
DIOULRSSO 

1987 n=63'HCWs 
Record review shoed 19 of 625 
cases of uncomplicated nalaria 
treated mith injectable quinine. 
vs. 16 (children) and 102 (adult)
by self-report of HCWs. Doses mere 

Submitted to HEDECINE 
D'RFRIOUE NOIRE? 
CHRNUSCRIPT3 

generally too high.
fevers were treated 

Rpprox 
with 

48 of 

MAL ROISIN, RJ MALARIA AND CQ IN 
PREGNRNCY, BURKINR 

IMPACT OF MRLRRIR AND 
POSSIBLE IMPACT OF 
CHEHOPROPHYLRXIS ON 
BIRTIIUEIGHT, BURKINA 
FASO 

1987 
antimalarials. 

n=78O 
RETROSPECTIVE SURVEY. Fever history 
unrolated to parasiteHia. Placental 
parasiteMia =6.9P with prophylaxis,
13% without. Avg. bthwgt difference 

Presented at CCCO 
Yamoussoukro Conf 1988 
ECONF PROCEEDNG3 

greatest. in first pregnancies. 
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EPI BIRMINGHAR, H EPI/FP LINKAGE 
BURUNDI 

- IMPACT OF THE 
INTEGRATION OF FAMILY 
PLANNING WITH THE EPI 
PROGRAM IN BURUlDI. 

Baseline study Juno 92, 
intervention started Nov'92. ..In 
progress. Baseline contraceptive 
prevalence = -1.8;o (study sites) ard 

Presented at CCCD 
Dakar Conf 1993 
[IN PROGRESS 

CDI) BIRMINGHAM, M RISK FACTORS FOR 
DYSENTERY IN 
BURIJNDI 

EPIDEMIOLOGY AND RISK
FACTORS FOR BACILLARY 
DYSENTERY IN BURUNDI 

1992 

11.6. (controls). 

n=9319 
CASE-CONTROL STUDY. Risk factors 
associztod with dysentery include 

[FHL REPORT] 

not washing hands before food prep,
lack of 5oap in household, use of 

EPI C;IEN. R MEASLES OUTBREAK 
INVESTIGsrIoN -
BLIRUNDI 

EPIDEMILOGIC FOLLOW-UP 
OF MEASLES OUTBREAK. 
190 - BURUNDI 

1989 

buckot for water- transport, use of 
rag for anal clear.ing, prior wgt
los5. older age and fenale gander. 
Shift in ago distribution noted. 
Ago >21mo coMprispd 30. of cases in 
1985 and 572. in 1908. Excess 

Presented at Swazi 
Consultative Mtg. 
1990. MS in 

mortality roso from 2.5%. to 4.22.
Vaccine efficacy within oxpectod 
linits. Increased iintor-opidomic 

preparation. 
[SWAZI CONF] 

MUL COOSEM.145. MH ANTIMRLARIAL DRUG 
EVALUATION. BURIUNDI 

EVALUATION [ES 
MEDICAMENTS 
ANTIPALIIDIDUES DRNS UNE 
RE;ION A FORTE 
PREVALEC E LIEP 
FALCI PARUM 

1981 
period r, tod. 
PUBLISHED. 39%. failure with C025 @ 
07, 59% with A10 (amodiaquin., 5-
with A25. Only 2/109 with 
pyrimeth-sulfadoxino. In vitro 86%
rosistarit to pIyriMot.hamine @ l8hr. 

ANN SOC BELGE MED TROP 
65 (S2):115-121 (1985 
[PEER-REV JNLJ 

CHLI.IROIUI NO-RESI STANT 
(EURIINDI. AF RI DUE 

EPI [tEMING. M MATERNAL TET--TOX 
SEROPREVALENCE, 
BLIRUNDI 

E.N r RHL : 1 
NAT[UNRI STUDY ON LEVEL': 
OF TETFIIl.IS ANTITOXIN 
SERO1POSITIvITy AMOmG 
RECENTLA' DELIVERED 
WOMEN4IN BURUNDI 

19R 30 CLUSTER SIJRVEV 
Estimated 18%: cov-er-age by immunizn 
r-ecor'd (49. urban, 17% rural) and 
67..' by Tsoroloqy (01% urban, 6?;%
rtjral). Mothers history (?3;;) 

Proontod at .LCD 
Swazi Con.ultative 
Mtg. 1990 
[SMA2I CONF] 

corrolatod bettor with 
sproprovalenice. Only 66:* of mumot,
uith history of 2 dosP. worre 

COD MARIMBA. .1 ORT IMPACT.BIIRUNDI OuT IMPACT ON COST OF 1990? 

sor-oposi ti 

REPORT? 

ve. 

DIARRHEAL TF:EArMEHT IN
CHILDREN LESS THAN FIVE, 
BtlPIJUDI 

[PRELIM REPRTJ 
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HSR MCKEOMN. S FACILITY NEEDS 
ASSESSMENT, BURUNDI 
1967 

STUDY OF THE PERIPHERAL 
LEVEL TRAINING NEEDS AND 
FOLLOW-UP NGOZI REGION. 
BURUNDI, NOV. 1987 

1987 n=69 
Not random 3ample. ORr use in 
clinic approx 20.. 80. determined 
age, less than 10% chocked skin 

EPRELIM REPORT] 

turgor. Health od Messages and 
worker practices both need 

COD MURRAY. J MORTALITY FROM 
DYSENTERY IN 
BURUNDI 

MORTALITY FOLLOW-UP 
STUDY OF DYSENTERY 
PATIENTS, BURUNDI 

1993 

improvement. 

n=791 
Fifty-seven of 791 patients (?.2%) 
were dead at follow-up, 61. died at 

EFHL REPORT 

home. CFR was highest in 50* 
agegroup (18.5.). Estimated CMR = 
1.5/lODO/yr in 1991. 9SV: of S 
dysenteriao resistant to SxT and 
apicillin ,but sensitive to 

EPI NDIHOKUBWAYO. T HISSED 
OPPORTUNITIES. 

BURUNDI 

IMPACT POLITIDUE DE 
VACCINER A TOUT CONTACT, 
BURUNDI 

1999 

nalidixic acid. 

n=12 hlth centers 
CCCD and UNICEF support. Centers 
with daily or all-contacts policy 

[FNL REPORT] 

had lower dropout rate DPTl-DPT3.. 
23. hissod opportunitips. Main 
rwasons= failure to verify status, 
isinterpretation, insuff 

porsonnel, fear of wastage, stock 
C'0D NTAKIBIRORR, M COMMUNITY PRACTIrCES 

FOR DIARRHEA Tx, 
GURUNDI 

PRATIQUES COMMUNAUTRIRES 
POUR LE TRRITEMENT DE LA 
DIARRHEE RU BURUNDI 

1990 
ruptures 

FOCUS GROUPS. 
Dehydration risk NOT generally 
recognized by Mothers. Health 

Presented at 'CCD 
Swazi Consultative 
Itg. 1990 

EPI NTAREME. F EPIDEMIOLOG' OF 
MEASLES BUJUIMBURA 

RSPECTS 
EPIDEMIOLOGIQIUES, 

CLINIOUES ET EUOLUTIFS 
DE LR ROUGEOLE EN MILEIJ 
HOSPITRLIER COHMMINITRIRE 
DE BULIJMBURA 

1987 

facilitics WERE commonly consulted 
for tx. Salt or sugar was rarely
used as ingredient of traditional 
home fluids for diarrhea tx. 

1=-15. '116 controls) 
18 cases wero <1yo, 23;1 <8Mos. 55" 
of caso-; rmalourishad v 16P of
contris. Coplicns: dehydrn725. 
pneum=12,.. Only 28/95 casqs 
followed :< 2nMo after d/.c.
Mortalitq=18.' vs 12 controls. 92% 

CSWR2I CONFI 

[FNL REPORT] 

COD 

CDP 

OL.TLIOLA, 

RIES. A 

D CASE MANRGEMENT (IF 

DYSENTERY - BURINDI 
STUDY OF BLOODV 
DIRRHER IN PURIIND[ 

CASE MANAGEMENr OF 

DY'SENTER' - BIJRUNDI 
DESC.RIPIrjE EPIDEMIOIr.,' 
OF LOID',' DIAIRRHEA IN 
BURIJNDI. 1991 

11192 

11390 

death5 = in hozp or pre-Ist visit. 

IN ANALYSIS (per Ilpdato 10/91. 

n1B93 6 hlth centers 
'11P S. Dysertriap Type I, 17%; 

Other Shi-golla Spp., 4.6% E. 
Histolytia. 100% of 23 i:solates 
S.ys-ntpriar rypc I wre r- sstant 

of 

See 90-91 Annual 
Report (p36). 
[FNL REPORT) 

tO the 
av.ei 1 

"| recoMMended 
lbi i,rFur urdi. 

antibiotics 
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HIS WEIERBRCH.R PRECEEDING BIRTH 
MORTRLITY, 
BUJUMBURR 

PRECEEDING BIRTH 
MORTRLITY AMONG WOMEN 
PRESENTING TO TWO 
CLINICS IN BUJUMBURA. 
BURIJHDI 

1993 Two urban sites: HPRC (n=738) Ngara
(n=750). PBT index was 0.119 at 
HPRC (110 deaths from 738 live 
births), 0.14 at Ngara (111/750).
From lifotablos, 0-2 ortality = 

Presented at Smazi 
Consultative Mtg. 1990 
ESIRZI CONF] 

0.110 (HPRC) 0.125 (Ngara). Main 
causes of death = measles, diarrhea 

COD WILSON, R CDD/RRI PRACTICES 
RND BELIEFS, 
BIURIJNOI 

MOTHERS* PERCEPTIONS, 
BELIEFS, PRACTICES, 
RELATIVE TO COD/ARI, 
BURUNDI 

1"390 

and "other." 

See also Swazi Conf Re: NrRKIBIRORR 
(COD). Dehydration not generally 
recognized as a danger. ORS 
generally familiar, and often given 

CODOpresented at Swazi 
Consultative Mtg. 1590 
[SWAZI COHF] 

COD WILSON, R CHILDHOOD DIRRRHEA 
AND DYSENTERY, 
BURUNDI 

CHILDHOOD DIRRRHEA AND
DYSENTERY: RESULT OF A 
FOCUS GROUP ACTIVITY IN 
BURIUHDI, 1990 

1990 

with supplemental feeding. 
n=22 FOCUS GROUPS 
Intestinal worns, "bad breast milk" 
most frequontly cited causes of 
diarrhea. Knowledge of ORS was 

EFNL REPORT] 

widospread. but rural mothers 
frequently did not have utensils 
for Mixing. Most could 
difforentiate dysntor,4 
diarrhoal dx. 

from other 
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NE C'IVOIREHSR BRYCE, J TRRAINING FIELD 
ASSESSMENT, 
C'IVOIRE, 1990 

EVALUATION OF TRAINING 
IMPACT OH HERLTH ORKER 
PERFORMANCE - COTE 
D'IVOIRE, MARCH 1990 

1990 n=136 children 
See Smazi Conf MOUSSR ot al: 62z 
casvs received addl meds for 
diarrhea. Materials for ORS prop
and CO were frequently unavailable. 
78% of febrile infants txd with 

Included in BRYCE et 
al: HEALTH POLICY RND 
PLANNING ?:155-63 

C1992) 
rFNL REPORT) 

antimalarials. Systematic oxan for 
dehydration rarely done 
(pro-intorvn). 

COD COULIBALY, A DIARRHEA STUDY 
HOSPITAL MORBIDITY/ 
MORTALITY 

MORBIDITE ET MORTLITE 
HOSPITRLIERES DUES AUX 
MALADIES DIARRHEIQUES 
COTE D'IVOIRE 

1987 n=1'6. 4 sites 
Diarrhea =12X of hospital cases 
(9-17? seasonal yarn). Diarrheal 
disease =12% of hospital mortality.
Case fatality rate was 102/1000 
(In;. and average stay was 5.7 

[FHL REPORT] 

MAL DAVIS, CE MALARIA TREATMENT 
PRACTICES OF HCNs, 
C'IYOIRE 

MALARIA TREATMENT 
PRACTICES OF HEALTH CARE 
PROVIDERS, COTE D-IVOIRE 
1907. 

1987 

days. 

n=61 HCWs 
Fewer wa5 the Main diagnostic sign 
of Malaria. Few HCWs used slide 
corefir"ation. 63% of HEWs used CO 

Presented at CCCO 
Vamoussoukro Conf 1989 
[CONF PROCEEONG] 

in tx. but only 182 gave correct 
aMount. 

COD DAVIS, CE FOODBASED FLUIDS 
FOR HOME ORS 

DETERMINING FOODBRSED 
FLUIDS SUITABLE FOR HOME 
THERAPY OF DIARRHEA 

1986 n=203 
38% of respondents had ever heard 
of SSS. 102 had ever used. 702 of 
households had no sugar available. 
11% had rice available, 902 some 

CFHL REPORT] 

access to sugar. 53% treated 
diarrhea with traditional herbs, 

COD 

OTH 

ORVIS, CE 

GLIK, 0 

ORS DEMONSTRnrION 
UNIT. PORT-BOI.ET 

FOCUS GROUP METHODS 
FOR FORmTI'E 
RESERRCH. C'IUOIRE 

ORT IN COTE U'IVOIRE - A
REVIEW OF THE FIRST SIX 
MONTHS OF A 
DEMONSTRATION UNIT lT 
PORT-BOUET 

FOCUS GROUP METHODS FOR 
FORMATIVE RESEARCH IN 
CHILD SURVIVAL: AN 
IVORIRAN EXAMPLE 

1986 

197 

20P ith porridge, 2?;. no Rx. 

n=2056 
Plan A=92P. Plan 8=?%, Plan C 
(severe)=l . Less than 5% of 
mothers used SSS, 212;used purging. 
(program ovaln -study) 

o=21 FOCUS GROUPS 
6 language or ethnic groups from 3 
regions wore represented. Study 
exaMined treatment preferences, 

[PRELIM REPORT] 

INTL a COMMUNITY HLTH 
ED 8:297-316 (1987-88) 
EPEER-REV JNL] 

local classifications of febrile 
illness, and accos andavailability of tx. 
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MAL IMDOUR-BOGUI. G MALARIA IN CHILDREN 
O-ivO, RGBOVILLE 

PREVALENCE DU PRLUDISME 
BANS LAS CRS DE FIEVRE 
OBSERVES CHEZ LES 
ENFRNTS DE O-IRNS AU 
CENTRE DE PROTECTION 
IfATERNELLE ET INFANTILLE 
D'RGBOVILLE 

197 Prevalence of parasites was only
39. of febrile cases (wet season), 
222 (dry season). 78. of febrile 
cases mere duo to virus or other 
infection, not Malaria. 8OP of CO 
treatment by mothers was at
ineffective dose. Treatment was 

EFNL REPORTI 

EPI 

(DD 

KOFFI. J 

KOURME, K 

1907 EFI CAMPAIGN 

EVALUATION. 
C'IVOIRE 

PLIRGING PRACIICES 
IN ::HILDREN 

PROBLEMS AND SUCCESSES 
OF THE 1987 NATIONAL EPI
CAMPAIGN, COTE D'IVOIRE 

IN DEPTH STUDY ON THE 
USE OF PURGING IN 
CHILDREN IN COTE 
D'IVOIRF 

1989 

1987 

usually delayed. 
Presentation NOT on fiIe. 
Immunization coverage in 1989 
increased relative to 1988. 
although significantly lower than 
1987. 

FOCUS GPS, DIRECT OBSERVN* 
INTERVIEWS: Main use was children, 
pregnant woMen in labor and 
elderly. Composition includes 

Presented at CCCD 
Swazi Consultative 
Mtg. 1990. 

[SWRZI ONF] 

CFNL REPORT] 

CD 

FPI 

EFI 

LEE. L 

MARIAM, D 

MI:IRINIERE, E: 

STUDV OF SEVERE 
DIARRHEA - COTE 
D'IVOIRE 

MEASLES MATERNAL 
RNTIBO[DV 

COMPARRTIVE 

IMMUNOGENICl lY 
MEASLES VAX/
SC HEDULE 

RISK FACTORS ASSOCIATED 
WITH SEVERE ILLNESS 
AMONG AFRICAN CHILDREN 
WITH ZIARRHER 

SEROLOGI(AL STUDIES ON 
THE ACOIIISITION QrF 
MEASLES BEFORE 9 MONTHS 
OF AGE 

THE COMPARATIVE 

IMMIJNOGENI CI Ty OF 
HIGH--TITRE E-Z VACINE 
AT 6 MONTHS FIND SCHUARZ 

1992 

198 

1991 

herbs/leaves or pepper. Adversereactions from solution too hot or 
xs "dose" (sweating, colic, etc)
Practice most provalent in Baoulo. 
n=70 case5, 186 controls 
CFR= 197'. Risk factors for severe 
illness included doczresod skin 
turgor. serum Na<130, bacteremia, 
Malaria parasiteMia. Hgb <6gm%.
mal nutri tion and no MeasI es 
vacci nati on. 
n=?. 7i?' Seronegativp P ?no. 100% 
negative @ 10 mo. Same as REV J ot 
a] 

ON FItE. MS it, preparation? 

Presentpd at 1992 
ICRAC and Cr.CD Conf 
Dakar 1993 
(CONF PROCEEDNG] 

[PRELIM REPORT] 

EPI MCRINIERE. El COMPARATIVE 

IMMUNOGENICIT' OF 
PI.II.IOVAX/ SCHEDULF 

VACCINE AT 9 MONTHS, 
RIDJRN. COE D'IVOIRE 
R COMPARATIVE TRIAL OF A 
SUPPLEMENTAL DOSE OF 
TRIVALENT ORAL POLIO 
VACCINE rOP..'Z OR 
ENHANCED-PO0ENCY 
INACTIVATED POLI'I 
VArCINE IN CHIILDREN 

1991 n=1O0 (6mo old), 100 (9Mo old) 
Children who had received 3 doses 
OPV randomized to receive OPtJ or 
IPV with Measles vaccine. RMong
children with no antibodies after 3
doses OPV, IPV was 2-13 times More
likelq to induce sroconversion. 

LANCET 311:1545-50 
(1993) 

ABSTRACT: 92 ETS Conf. 
[PEER-REV .JNL] 
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EPI REY, J NEONATRL 
TRANSMISSION OF 
MEASLES ANTIBODIES, 

C'IVOIRE 

TRANSMISSION DES 
RNTICORPS MATERIAL 
RNTIROUGEO1.EUX RU 
NOUVERU-NE IVORIAN 

1987 n=208 (Adzopo), 36 (Marcory) 
EstiMated 60? of infants would have 
no maternal antibodies by 6 months. 

HEDECINE TROPICALE 
51:215-18 (1991) 
(PEER-REV JNL] 

COD SHAW, E EVALUATION OF HOME 
ORS 

EVALUATION DE 
L'UTILASARIOH R DOMICILE 
DES SOLUTIONS FRMILIRLES 
DE REHVDRRTION ORRLE 
DANS LES DIARRHEES 

1986 622 oF SSS was within safe limits 
(10-100 mQq/L Na), 322 were >100 
meq/L Na, 17% were >120 meq Na. 
(20;: of children lost wgt by 03). 

Presented at CCCD 
Yanoussoukro Conf 1968 
ECONF PROCEEDNG] 

RIGUES BENIGNES 
MAL SORO B IN vIvO CO 

EFFICACY, C-IVOIRE 
MISSION EFFECTUEE DANS 
LE CADRE DU COURS 
INTERNATIONAL SUR LA 
CHEMOSENSIBILITE 
PALUSTRE, USRID ET CDC. 
3 RIJ 25 SEPT 1986 

1986 n=1266 
Prevalence of malaria = 512.of 
fovers. 39. = P. falcip and P. 
malariae, n=109 given CGI. Rl but 
one were parasite negative by D?. 
In vitro, 62 (2/33) of isolates 

ANN TROF MED PARASITOL 
93:101-106 (1989) 
[PEER-REV JNL] 

EPI SORO, 8 MENINGOCOCAL 
MENINGITIS 
SURVEILLANCE 

ELEMENTS 
D'EPIDEMIOLOGIES DES 
MENINGITES DANS LE NORD 
DE LA COTE D'IVOIRE 

1987 

wre resistant to CO by RIECKMRHN. 

n=2243, (1990-85) 
Epidemic peaks Fob-Mar 83,84,85.
Age-spocific attack rates highest 
in 5-14 yo. Estimated CFR = 9.5z, 

MED TROP 48:145-9 
(1989) 
[PEER-REV JNLJ 

135/316 CSF _amples positive for gmnog diplococci, 96=Sorogp A, 

EPI SWISS, S EVALUATION OF '87 
CAMPAIGN, N.E. 
C'IVOIRE 

EVALUATION OF THE 1987 
MASS VACCINATION 
CAMPAIGN IN TWO 
NORTHEASTERN SECTORS OF 
COTE D'IVOIRE 

1988 

?-Sorogp 3. 

Rouna and Borndoukou sectors: 
Coverage in children 12-23 Months 
increased to 98. and 912 for DPTI. 
dropping to 72 " and 53% for OPT3. 
Stock ruptures, inadequate 
docuMontation and transport costs 

[FNL REPORT] 

wore concerns-. 
HSR TRRORE, M FIELD ASSESSMENT OF 

HCW PERFORMANCE, 
C'IVOIRE 

EVALUATION DES RESOINS 
DE FORMATION DES 
PERSONNELS DE SARTE. 
C'IVOIRE, MARS 1990 

1990 n=1 facilities 
Rpstirvo of 1990 facilities. 
IMprovod HCW practices with 
tr.ainin,1 documentod, but ORS use 

Presented at CCCO 
Consultativp Mtg. 

SUARZI CONF] 
1990 

on-site still <207-. ORS and SSS 

POP WILSON, R ETHNOGRAPHY FOR 
FAMILY PLANNING, 
COTE D'IVOIRE 

POLICY ETHNOGRAPHY FOR 
FAMILY PLANNING IN COTE 
D'IVOIRE 

1'391 

atrials/supplies still lacking.
Hlth Ed practices showed greatest
gain-. Rntidiarrhal uso still 1;7-. 

ETHNOGRAPHIC METHODS: participant 
obsorvation, key-informants, and 
interviews. Responses suggested no 

Submitted for publicn 
EFNL REPORT] 

conflict betwoen family solidarityand limiting fertility.
Roponsibility for spacirg births 
wA*s ttributnd priticipal,, to 
"coIple" and faily. 
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HSR YAPO, E HEALTH FACILITY 

SURVEY, C'IVOIRE 
1966 

SURVEY OF HEALTH 
FACILITIES: DESIGN, 
ANALYSIS RND USE OF 
RESULTS, COTE D'IVOIRE 

1996 

1986 n751- facilities (Abidjan), 100 in 
interior. Vaccinations offered 
13-15 days per month. Less than 20% 
used one needle per use. 50% 
facilities used ORS in diarrhea tx.
Only 3P of facilities received 

Presented at CCCO 
Yaeoussoukro Conf 
1988. 
ECONF PROCEEONG3 

mritten feedback (Soe also Enory
MPH Thesis: KHAHrAWRY) 
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iv CAR 
HIS ENOSLEY, S EARLY CHILDHOOD 

MORTALITY, BANGUI 
EARLY CHILDHOOD 
MORTALITY AMONG WOMEN 
PRESENTING TO 
MATERNITIES IN BANGUI. 
CEIITRRL AFRICAN REPUBLIC 

1S91 n=1562 
0-2 mortality= 71.9/1000 (Brass), 
68.1 (cohort life tables), May-Jul 
89. 

Presented at CCCD 
Swazi Consultative 
htg. 1990 
ESWRZI CONF] 

COD ENDSLEY/ OLIVOLA HOME CASE 
MANAGEMENT STUDY, 
CAR 

CASE CONTROL STUDY OF 
CHARACTERISTICS AND 
PRIOR Tx OF CHILDREN 
WITH DIARRHEA WITH AND 
WITHOUT DEHYDRATION. 

1990 n=123 
Less than 50% diarrh episodes tmd 
at home. Maize based soln was used 
by 152 of families. Only 112 gave
increased fluids. Use of SSS and 

See 90-91 Annual Rpt. 
"Intended for publicn" 
(10.191 update) 
[PRELIM REPORT] 

antimicrobial drugs were both 
protective (OR=0.33 and 0.30). 

HIS FALKENBERG, G PRECEEDING BIRTH 
TECHNIQUE, CAR 

THE PRECEDING BIRTH 
TECHNIQUE AS A MEASURE 
OF CHILD MORTALITY IN 
URBAN CLINICS, BANGUI 

1992 n=3180 mothers 
AMong 3259 live-born children, 242 
deaths reported (231 singleton 
deaths). Mortality= 71/1000. Median 

Manuscript in 
clearance. 
[MANUSCRIPT] 

birth interval= 29 mos. Mortality 
was elevated at extremes of age and 
inversely associated with years of 
maternal schooling. 

EPI KAHN, JG HISSED 
OPPORTUNITIES 
SURVEY - CAR 

IMPROVING VACCIRTION 
COVERAGE, POTENTIAL 
IMPACT OF AVOIDING 
MISSED OPPORTUNITIES, 
C.R.R. 

1989 n=6,12 
See Swazi Cant (ROUNGOLI): "T.ux 
d'abandon" of 102 (63? rural, 21% 
urban, 122 Bangui). Less than 5% 
children correctly vaccinated by 6 

Cited in 
WHO/EPI/GEN/92.0 

Also CCCD Swazi Conf 
1990 

WHO critoria. Coverage could be 
raised 1-242 for various antigens 
by including all Mizsed 

MS in proparn. 
[SWRZI CONF] 

opportunities. 
COD KAHN/ ENDSLEY EVALUATION OF 

CEREAL BASED ORT 
RESULTATS PRELIMIHRIRES 
DE. L'ETUDES DES 
SOLUTIONS R BASE DE 
CEREALE POUR LA 
PREVENTION DE LR 

1992 "REPORT IN DRAFT" '.OCT 91) 
"Bouillie de Mais" was preferred 
home tx. All solutions had low Na 
content (0.9-1.4 mEq/1) and low K+ 
C0.2-0.4 mEq). 

Presented at Suazi 
Consultative Mtg. 1990 
[SW8ZI CONF] 

DESHYDRRTION, R.C.A. 

CDO KAHN/ ENDSLE'? CLINICAL TRIAL OF 
ALTERNATIVE ORS 
SOLUTIONS 

CLINICAL TRIAL OF 
STANDARD OR5 VS. 
MRIZE-BASED ORT IN 
DIARRHEA TREATMENT, CAR. 

1990 N=606 
Standard preparation of ORS vz. 
Maire-based "bouillie", with and 
without added salt. ORS and 

Se 90-91 Annual 
report. 
[PRELIM REPORT) 

bouillio WITH salt gained 
significantly Moro wgt. by D21. No 
significant difference in durationof diarrhea (p0.19). 
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PRINCIPAL 

SHORT


INVESTIGATOR TITLE 


EPI NAIMOLI, J? 
 FRCILITY SURVEY 
-

EPI, CAR 

MAL NATL MAL COR[INAROR RETROSPECTIVE 
REVIEW O~ MALARIA 
AT CNHU, 3RNGIJI 

HIS NEDERLOF, K 
 PBT, CASTORS 

HATERNITY, BANGUI 


CliD YAYA, H FACILITY SURVEY OF 
COD PRACTICES, CAR 

COD YAYA. M? USE OF KULU GRUEL 

FOR DIARRHEA TX 

RCSI-CCCD APPLIED RESEARCH PROJECTS, 1992-93
AFPLIED RESEARCH BY CCCD-SUPPORTED INVESTIGATORS
 
PROJECT TITLE

POJCTTTLBDTE DOE RESULTSRSUTSP 

ASSESSMENT OF HEALTH 
 1989 See 89-90 Anni Rpt: 86 itemWORKER PRACTICES FOR checklist. n=35(pro) 3 3
 (post): 


PERFORMANCE DES AGENTS 


EPI, 1988-89 CAR Performance in patient ed. criteria 
was generally weakest. Substantive 
iMproveMpnts in performance from 

RETROSPECTIVE RECORD 
REVIEW OF MALARIA AT 
NATIONAL HOSPITALIER 
UNIVERSITAIRE, CAR 

CTR 
1998 

1988 to 89 noted. 
Substantive increase in #cases in
1988, peak in May-Jun. Increase in 
CFR from 87-89. Increase in all 
causs5 hospitalization. Malaria was 
11 cause of hospitalization after 

PRECEDING BIRTH 
TECHNIQUE STUDY IN 
CASTORS MATERNITY-
BANGUI, CAR, 1989 

1989 
nalnutr-f,. GE, pneumonia. 
nolO20 women 
Median birth interval= 2? Months, 
PBT index =0.073, 0-2 ortality=
0.062 (life tables). Preliminary 

L'EVALUATION DE LR 1989 

pilot study at one Maternity clinic
prior to 1991--92 5tudy see
Falkenb-rq et al)
n=65 tr.ainees, 1I infants 
16 item standard checklist.
DE SRNTE EN HRTIERE DE 

116 

item COD questionnaire. CODLUTTE CONTRE LES trng
ManuIl produced Jun 90.

MALADIES DIRRRHEIDUES EN 
REPUBLIDUE 
CENTRAFRICAINE 
ATHROPOLOGICAL STUDY ON 1989 Kulu (Kculou?), a Maize basedUSE OF LOCAL FOODS FOR weaning food, was 
identified as
DIARRHEA TX posibe fluid for cereal based 


ORS. Othors: Corn and rice based 

gruels were preferred. Corn was
 
more availablo than rice 
(79% vs

70%) and half 
the price (33CFR vs 
60(:FR for 80 9m). 

AND STATUS
 

See 69-90 Annual Rpt. 
EPRELIM REPORT]
 

EPRELIM REPORT]
 

[F1L REPORT]
 

Presented at CCCO 
Swazi Consultative 

tg. 1990. 
ESMA21 CONF] 

Presented at CCCD 
Swazi Conf (YRVR ot 
al 1990 
[PRELIM REPORTJ 
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w CONGO 
EPI [RBIS, F MATERNRL MEASLES 

ANTIBODY IN AFRICAN 
INFANTS 

LOSS OF MATERNAL MEASLES 
ANTIBODY DURING INFANCY 
IN AN AFRICAN CITY 

1987 n=252 
Detectablo antibody dropped from 
962 0 2 months to 192 0 4 months, 

INTL J EPIDENIOL 
18:264-68 (1989) 
[PEER-REV JNL] 

8X @ 7-8 Months. Decline of 4.7% 
per wk botueen 8 and 28 uks. 

EPI (flBIS, F EPIDEMIOLOGY OF 
URBAN MEASLES, 
POINTE-HOIRE, CONGO 

THE EPIDEMIOLOGY OF 
MEASLES IN A PARTIALLY 
VACCINATED POPULATION IN 

1986 n=1942 cases 
From 1983 to 1985 there was a 19% 
decroaso in attack rate for 

PH J EPIDEMIOL 
127:171-8(1988) 

AN AFRICAN CITY: children 9-23 Months and a 20% AM J EPIDEMIOL 
IMPLICATIONS FOR 
IMMUNIZATION PROGRAMS 

increasp for children 5f yrs. 
Children <9 MO increased from 13Y 

132:193(1990) [Reply] 
[PEER-REV JNL] 

to 17% of casas. Coverage =54%. 
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PRINCIPAL 

INVESTIGATOR 


EPI DEMING, M 


EPI OTTEN. M 


EPI ROBERT SuN, RL 

MAL WHITE, NJ 


MAL WHITE, NJ 

SHORT 

TITLE 


CLINICAL EFFICACY
OF OPGmRMNTHBABI:1. 

OF OPt, GAMBIA 


DESCRIPTIVE 

EPIDEMIOLOGY OF 

POLIO, GAMBIA 


COST EFFEcTIVENESS 

OF IMMUNIIZATION IN 
THE GAMBIA 


CHLOROQUINE 

TREATMENT OF SEVERE 
MALARIA IN CHILDREN 

HYPOGLYCEMIA IN 
AFRICAN CHILDREN 


ACSI-CCCD APPLIED RESEARCH PROJECTS. 1982-93
APPLIED RESEARCH By CCCD-SLIPPORTED INVESTIGATORS
 

PROJECT TITLE 
 DATE RESULTS
COMPL 


EPIDEMIC POLIOMYELITIS 1990 
 n=195 cases, 839 controls
IN THE GAMBIA: !I. 
 Vaccine efficacy of 3f doses of OPV
CLINICAL EFFICACY OF 
 was 81 in children 1-2 yo (952 CI
TRYJqLENT ORAL POLIO 
 = 66-90). For all children,
VACCI 
 efficacy = 722 (CI 
= 57-82).
 
EPIDEMIC POLIOMYELITIS 
 1989 n=305 cases 
(1986)

IN THE GAMBIA FOLLOWING 
 National 
attack rate= 40/100,000
THE CONTROL OF 
 popln. For children I yo = 

POLIOMYELITIS AS AN 394/100,000. OPV3# coverage 
= 64M
ENDEMIC DISEASE: I. (1-2 yo). 
752 of cases in children
DESCRIPTIVE FINDINGS 
 <1 yo.
 
COST-EFFECTIVENESS OF 
 1985 Neonatal tetanus, Measlos and
IMMUNIZATION IN THE 
 pertussis immunization appeared to
GAMBIA be More cost effective than 


poliomyelitis or diptheria.

Vaccines wore 
12% of total pgM 
costs, personnel = 15%, transport
152. 

CHLOROQUINE TREATMENT OF 
 1985 n=58 
SEVERE MALARIA IN CO by orIM subO administrationCHILDREN 
 produced high peak blood levels but
 

transient hypotension in 5/18 pts.

Intermittent IV infusion also

produced wide fluctuations. CO by
NG tube was well absorbed, even ii 
comatosQ pts.

HYPOGLYCEMIR IN AFRICAN 1985 n=17 

CHILDREN 
 ITH SEVERE 
 Prospective study of children with
MALARIA 
 scvore malaria - 15/47 developed 


hypoglycemia, of which 5 died (vs
1/32 norMoglyceMic). PlasMa insulin
 
was appropriately low, ketoro
 
high. HypoglyceMia was unrelted to

antimalarial 
treatment.
 

PUBLICTIONS
 

MJEPDMO
AM J EPIDEMIOL 
135:393-408 (1992)
 
[PEER-REV JNL]
 

AM J EPIDEMIOL
 
135:381-92 (1992)
 
[PEER-REV JNL]
 

J TROP MED & HYGIENE 
88:342-351 (1985) 
[PEER-REV JNL] 

HEJM 319:1493-1500
 
(1988)
 

[PEER-REV JNL]
 

LANCET i:708-711 
l198?) 
[PEER-REV JNL]
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x GUINEAEPI CUTTS, F EPI PROGRAM 
EVALUATION IN 
GUINEA, 1988-99 

APPLICATION OF MULTIPLE 
METHODS TO STUDY THE 
IMMUNIZATION PROGRAM IN 
AN URBAN AREA OF GUINER 

1989 MULTIPLE METHODS USED. Doficioncier 
in HCW practices demonstrated by
both facility survey and household 
survey. Missed opportunities 

BULLETIN WHO 68:769-76 
(1990) 
[PEER-REV JNL] 

EPI CUTTS, F MISSED 
OPPORTUNITIES 
STUDIES, GUINEA 

DETERMINANTS OF 
VACCINATION IN AN URBAN 
POPULATION IN CONAKRY, 
GUINEA 

1969 

reduced vacc coverage almost 30%. 
n=377 
PUBLISHED. Two articles on file, 
(one includes Mozambique): 197 of 
children with records had 
sufficient contacts to be 
completely vaccinated but 1 or more 

INT J EPIDEMIOL 
20:1099-106 (1991) 

J TROP PEDIATRICS 
37:153-8(1991) 
[PEER-REV JNL] 

COD DRBIS, F IMPROPER TREATMENT 
FOR DIARRHEA 
TREATMENT, GUINEA 

IMPROPER TREATMENT FOR 
DIARRHOEA TREATMENT IN 
AFRICA 

198 

missed opportunities. 

n=301 cases 
COMMUNITY SURVEY. Of 193 children 
txd at home, 60% given 
antidiarrheal drugs or antibiotics. 
Only 16% received ORT. Only 402 ofORT administered in adequate 

TRANS ROYAL SOC TROP 
MED & HYGIENE 62:935-6 
(1988) 
[PEER-REV JNL] 

quanti ties. 
HSR 

MAL 

ORBIS, F 

GLIK, D 

MONITORING 
SELECTIVE 
COMPONENTS OF PHC,
GUINEA 

MALARIA TREATMENT 
PRACTICES AMONG 
MOTHERS IN GUINEA 

MONITORING SELECTIVE 
COMPONENTS OF PRIMARY 
HEALTH CARE: METHODOLOGY 
AND COMMUNITY ASSESSMENT 
OF VACCINATION, DIARRHEA 
AND MALARIA PRACTICES, 
CONAKRY 

MALARIA TREATMENT 
PRACTICES AMONG MOTHERS 
IN GUINEA 

1968 

1988 

n=1415 caretakers 
Full immunization coverage was 
<25%. Only 28% of measles inmunizn 
received at appropriate age. Only 
10% of children with diarrhea 
treated with ORS/SSS, 51% received 
antibiotics or antidlarrheal drugs. 

n=243 
Rccopss and availability factors 
were More inportant than knowledge 

BULLETIN WHO 67:675-04 
(1989) 

Also CCCD Yaoussoukro 
Conf 1968. 
[PEER-REV JNL] 

J HLTH SOC BEHRV 
30:421-35 (1969) 
[PEER-REV JNL] 

or beliefs in seeking care for 
children with fever. 

COD ROISIN Ai REVIEW OF ORT 
CENTER ACTIVITIES, 
DONKR 

RAPPORT SUR LES 
RCTIVITES MENEES RU 
CENTRE DE REHYDRRTION BE 
L'HOPITRL DE DONKR, SEPT 
1986 - JUL 1987, CONAKRY 

1987 n=8051 
20%=Plan B, 1.5%=Plan C. CFR = 1% 
(Plan B), 21% (Plan C). Of 216 
hospitalized cases, 48 <Iyo. Blood 
or mucus in stool = 16% of cases. 

[FHL REPORT] 

62% of cases received no 
antibiotic, 832 rec'd no 
antidiarrheal. 

EPI ROISIN, RJ NEONATAL TETANUS, 
GUINEA 

EPIDEMIOLOGY OF NEONATAL 
TETANIJS, GUINEA 

1987 n=154 hospital cazos 
CFR=?3%. Rvg age on admission was 
6.7 days. Incidence: 13.2/1000 for 
home delivery, 2.9 for maternity 

Presented at CCCD 
Yanoussoukro Conf 
[CONF PROCEEONG] 

1906 

center (4.2/1000 all live births).
Only 122 mothers had less than 3 
pre,,atal visits. By records 392nothers protected, by hx 851. 
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PROJECT TITLE DATE RESULTSO PLH 
O S A UPUBLIcATIONS 

EVALUATION OF 
URCCINArTION 
CAMPAIGN. CONAKRY 

EVRLUARTION DES JOURNEES 
DE VACCINATION DE 
COHRKRV, NOVEMBRE 1986 -
FEVRIER 1987 

1987 For children 12-23 mo. coverage
increased from 23% to 941 for OPTI,
from 8% to 642 for DPT3 and fro" 
16% to 81% for measles. 672 of 
measles vaccn. administered to 
children < 1yo was given too early(before 9meo) 10 of OPTI also
givon too early. 

[FNL REPORT] 
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xv KENYA 
HAL BEACH, RF KENYR BED-NET EFFECTIVENESS OF 1991 COMMUNITY STUDY AM J TROP MED 

STUDY, Pr II PERMETHRIN IHPREGNRTED 
BED-NETS AND CURTAINS 
FOR MALARIA CONTROL IN A 

P Falcip prevalence was lower in 
bed not and curtain groups than 
controls. Also lower incidence of P 

HYGIENE. In press. 
[PEER-REV JNL] 

HOLOENDEMIC AREA 
WESTERN KENYA 

OF falcip infections, parasitemia 
>2,500, documented fevers, and 
entomological inoculation rates. 

EPI KEHYR, PR RETROSPECTIVE 
MEASLES STUDY 

A RETROSPECTIVE STUDY OF 
MEASLES IN KRKRMEGR 

1986 n=902 (O-59No) 
RETROSPECTIVE SURVEY: 13.5%. gave hx [FNL REPORT) 

DISTRICT. KENYA 1995 of measles. Median age 
coverage- 32. (Starting 

9mo, Vaccn 
0 B mo). 

Coverage increased with age. No 
cases beiow 8 mo reported. HAI 
antibodiez suggest mothers' hx was 
accurate.-

COD KINOTI, SN MRIZE-BASED ORS A COMPARISON OF THE 1985 Two concri5. of naize soin: 50gm/L 
EFFICACY EFFICACY OF MRIZE-BASED 

ORS AND STRNDRRD WHO ORS 
IN THE TREATMENT OF 
ACUTE CHILDHOOD 

(n18). 25qm/L (n718) vs. WHO ORS 
(n=33). No significant difference 
in ORS consumption, stool output, 
time to hydration, wgt gain, serum 

[FNL REPORT) 

DIARRHOEA AT KENVATTR Na, Kf or Hct, or plasma specific 
NATIONAL HOSPITRL gravity. 

EPI HUTIE, OH NEONATAL TETANUS MORTALITY FROM NEOHRTAL 1966 Compare house to house cluster HELGRARD et al: INT J 
MORTALITY TETANUS IN KENYR: 

COMPARISON OF TWO 
A survoey (nort=9/lOOO. n=154?) vs. 

recall interviw of RNC attendees 
EPI 17:174 (1909) 

DIFFERENT SURVEY METHODS (mortzl6/1000). Much lower rate 
AC sugqested sample may not 

at E RFR MED J 64:158 
(1987) 

represent gorral population, or [PEER-REV JNL] 
interview methrod inadequate. 

HAL PERTET. A MALRRIA 
AND BWT 

PROPHYLAXIS MALARIA PROPIIYLRXIS RNO 
ITS EFFECT OH 
BIRTHWEIGHT, GROWTH, AND 
HEMOGLOBIN STATUS OF 
INFANTS 

1986 DOULE-BLIND STUDY: CO (n=l31) vs 
placebo ,:n=12'). Mean bwt 
significantly higher for- tx in 2nd 
trimestr (3059 vs 2833, p=O.0 3 ). 
Percentage LBW was: significantly 

[FHL REPORT] 

different, %.pretprms not signif
differont but higher in controls. 
Approx 20-25% missing bwt 

HAL SEXTON. J MALARIA BEDNET 
STUDY. KENYR 

PERMETHRIM-IMPREGATED 
CURTAINS RND BED NETS 
FOR MRLARIA PREVENTION 

1988 n=l5 families 
P falcip infections, clinical 
malaria, and indoor resting A 

AM J TROP MED HYGIENE 
43:11-18 (1990) 

IN WESTERN KENYA gambiao/A furaestus levels were Presented at CCCD 
higher in control qroup than 
curt.5in or b,d not group. See 
Corif for impa:t. 

Swazi 
Swazi Conf. 
[PEER-REV JHLI 
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HAL VLILULE, .JM REDUCED PERMETHRIN 
SUSCEPTIBILITY IN 
KEHYR 

REDUCED SUSCEPTIBILITY, 
OF ANOPHELES GABIRE TO 
PERMETHRIN ASSOCIATED 

wITH THE USE OF 
PERMETHRIN IMPREGNATED 
BED-NETS AND CURTAINS IN 

1990 Reducod susceptibility of An 
gaMbia. by LT5O was soon in 
intervention villages when coMpared 
to controls. LT50 was increased 2.5 
timos @ 1 yr. 

KENYR 

PUBLICATIONS 
PUBLICATIOS
 
RND STATUS
 

Submitted for publicn
 
to J "ED ENTOHOL.
 
[SUBMITTED PUBLI
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Xx LESOTHO 
OTH BENNETT, S UNIT COST STUDY. 

LESOTHO 
UNIT COST STUDY OF EPI 
AND COD SERVICES IN 
LESOTHO 

19A9 For CDD pgm, minimum cost per child 
tkd was obtained for clinics with 
300# treated per year. Vaccines = 

[FNL REPORT] 

1I of EPI pgm costs, drugs = 132 
of COD pqn costs. Personnel = 
38-10:0 pg" costs. 

HIS OIMMnCI:, F EARLY CHILDHOOD EARLY CHII.DHOOD 1991 n=8764 records 
MORTALITY BY 
PRECEEDING BIRTH 

MORTALITY STUDY IN 
LESOTHO, USING THE 

Not a population representative 
sample. Avg birth interval 

EFNL REPORT] 

PRECEEDING BIRTH 
TECHNIQUE 

estimated Q 30 months. Earl. 
childhood Mortality crude rate = 
65/1000, highest for women 15-20 yo 
(170/1000) and 20-25 yo (73/1000). 

COD GRIFFIN. P FACTORS FOR 
CHILDHOOD DIARRHEA 
MORTALITY 

FACTORS CONTRIBUTING TO 
CHILDHOOD MORTALITY DUE 
TO DIARRHEAL DISEASES IN 
HOSPITALS IN LESOTHO. 

19A; n=109 
RETROSPECTIVE REVIEW of 22"3 
admission= t- 6 hospitals. 50% 
deaths were 1-7 Mo old. 702 txd 

AM J EPIDEHIOL 
128:1322 (1988) 
[PEER-REV JNL] 

1983 AND 1981 with IV, 30. OAT, 78P received 
antibiotics. Significant risk 
factors for -loath = Major 
infection, age <6 mo, or illness >7 
da.s prior to adMission. 

CDO HATCH, 0 IMPACT OF DEII OAT 
UNIT ON DIARRHEAL 
Dx, LESOTHO 

THE EFFECTIVE CASE 
MANAGEMENT OF CHILDHOOD 
DIARRHOEA WITH OPT IN 
THE KINGDOM OF LFSOTHO. 

1987 Pediatric admissions decreased 
froM 388 to 230 after ORTU opened. 
Oniu 21- of addmissionf. were from 
ORTll. CFR doclined from 1.1% to 0% 

INTL J EPI 
19(4):1066-71 (1990) 
[PEER-REV JNL] 

for children kxd in ORTU. Delay
seeking care associated with 

in 

increased risk of tx failure. 
EPI KARENZI, D MEASLES OITBPERK 

MARFETENG lISA 
IN INVESTIGATION AND 

CONTROL OF MEASLES 
OUTBREAK IN MRFETENG HSA 

11990 REPORT ON FILE? Is this same as 
serosurvey of schoolchildren 
(n:610. 81-90 Ann Rp+. p91)? Of 

[7] 

first year schoolchildrn inpriMo'ry schools. 13.6% were 
60 

seronegati ,e and -u.sceptible to 
Measl es. 

CD MCFARLAND, D COST ANALYSIS OF 
DIRRRHEA Tx, 
LESOTHO 

COST EFFECTIVENESS 
ANALYSIS OF ORAL 
REHYDRATION THERAPY AT 
DEII HOSPITAL, MASERU, 
LESOTHO 

1987 Only 6.22 of children with diarrhea 
were txd as inpatients in l567 (v.-
12.1% iT, 1985, prior to ORTI). 
Estimated cost savings to hospital
from decroa.ed admissions uas US 

WKLY EPIDEM REC 
38:275-79 (1990) 
[PEER-REV JNL] 

S 15,000. 
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EPI 


ARI 

RRI 


ARI 

EPI 

EPI 


ARI 

PRINCIPAL 

I NUESTI GATOR 

OLTHOF, 8 


DEII HSR TERM 


REDO. S 


REDO, S 


REDD/WILSON 


ROSENBLUM, L 


VORISEK, J 


WILSON, R 


ARI WILSON. R 

SHORT 

TITLE 


OURCHAS NEK 

IMMUNIZATION 


COVERAGE SURVEY 

QEII IMMUNIZATION 

COVERAGE SURVEY 


PREDICTORS OF 

PNEUMONIA IN 

CHILDREN, LESOTHO 


DIAGNOSIS AND 


MANAGEMENT OF ARI,

LESOTHO 


PILOT INTERVENTION 
FOR ARI - LESOTHO 

EPIDEMIOLOGY OF 

MEASLES IN LESOTHO 


mANrSONYANE HSR 
COVERAGE SURVEY 

MOTHERS' PERCEPTION 

OF ALRI. LESOTHO 


RAPID ASSESSMENT 

PROCEDURES FOR ART 

CONTROL, LESOTISU 
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PROJECT TITLE 
 DATE 
 RESULTS
COMPL 
COHPLAND 


GURCHRS NEK HSR 
 1989 
 Cited in Lesotho listing 16 May
IMMUNIZATION COVERAGE 
 1991
SURVEY 


OUEEN ELIZABETH II 
HSR 1988 
 Citod in Lesotho list
IMMUNIZATION COVERAGE 16 May 1991
 

SURVEY
 
SIGNS AND SYMPTOMS WHICH 
 1989 n=393 

PREDICT PNEUMONIA IN 
 Cited in Lesotho listing 16 May
CHILDREN Rr DEIr 1991. Elovated respiratory rate was
HOSPITAL IN LESOTHO 
 the most sensitive predictor for 

radiographic evidetco of pneumonia.
However, sensitivity varied uit,
age. Same as IARB RRI Case 

DAIGNOSIS AND MANAGEMENT 1969 
DOefinti on'? 
n=11 physicians, 12 nurses, 11 

OF ACUTE RESPIRATORY 
INFECTION IN LESOTHO nurse cliniciAn. Only 172recoMMended antimicrobials for 

moderate ALRI. Cinician agreement 
on sign5./symptoMs was gonerally 
good. Proferrod antibiotic = 
penicillin (Mild/mod), ampicilin 
(severe). Samn study as 2AR887 

PILOT INTERVENTION FOR
ARI - LESOTHO 

Cited in Lesotho listing
(22.2RRa9). Statf.u? 

DESCRIPTIVE STUDY OF THE 
EPIDEMIOLOGY OF MEASLES 
IN LESOTHO 

1986 Reported in Losotho list 16 May
1991. Measles incidence decreased 
from 10-50/10,000 ir 1981-65 to 
t.7,! in 1989, 5O% of ca.es occurred 
in school-aged children. 

MANTSONYANE HSA 
IMMUNIZATION COVERAGE 

1987 Citod irtLesotho list 16 May 1991. 

SURVEY 
ACUTE RESPIRATORY 
INFECTIONS IN LESOTHO: 
THE KNOWLEDGE. BELIEFS. 
AND BEHAVIORS AMONG 
CARETAKERS OF CHILDREN 
UNDER THE AGE OF FIVE 

11390 Ou.iati,,e rapid nsseirsment 
mthods arad quatitativo survey.
idospread acc-optan:e anid use of 

ho..lth caro system was 
domonotrated, CoMMon practices 
inicluded bindirg child's chest with 
strips :-f c.,oth arid incrtase or 

RAPID ASSESSMENT 
PROCEDIIRES IN THE EARLY 
PLANNING FOR CONTROL O1F' 
PEDIATRIC ACUTE 
RESPIRATORY INFECrTIOnS, 

LESOTHO 1989 

1989 

de rase .- nount of clothing. 
PUBLISHED -B-o chatpter', 
ERF'loration 1 

aizig RAP ,:,fillness 
terms rolatod to general childhood 
illiess,, breathing difficulty.
categori.s of -eveerity. narratives 
of ARI-roeatod illness .5nd 
suqq'Pefions for apprnpriate heal th 

PUBLI TIONS
STATUS
 

[?]
 

E?)
 

Cited in GOVE S et 
al-

LANCET ?39:1153 (1991)
 
CFNL REPORT]
 

HEALTH POLICY AND
 

PLANNING 5:255-60
 
(1990)
 

[PEER-REV JNL]
 

[r]
 

C?] 

GADOMSKI A ed: RLRI
 
AND CHILD SURVIVAL IN
 
DEVELOFING COUNTRIES.
 
1990
 
[cONF PROCEEDNG]
 

SCRIMSHHW and GLEASON: 
RAPID ASSESSMENT 
METHODOLOGIES, UNESCO
 
1992. 
ENON--PEER REV]
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ACSI-CCCD APPLIED RESEARCH PROJECTS, 1982-93 
APPLIED RESEARCH BY CCCD-SUPPORTED INVESTIGATORS 

PRINCIPAL 
IHVESTI GRTOR 

SHORT 
TITLE 

PROJECT TITLE DATE 
COPLPL 

RESULTS PUBLICATIONS 
A TDSIUS 

No LIBERIA
HIS BECKER, S HUHS 1988 FOLLOW-UP 

MORTALITY SURVEY, 
LIBERIA 

INFANT AND CHILD 
MORTALITY IN TWO 
COUNTIES OF LIBERIA: 
RESULTS OF A SURVEY IN 
1988 RNO TRENDS SINCE 

1908 n=2385 women 
25% decline in IMR using adjusted 
rates (210 to 181/1000). Undor-S 
mortality declined 21%. Unadjusted 
rates showed no clear decline. 

INT J EPIDEhIOL 
22(S1):56-S63 (1993) 
[PEER-REV JNL] 

1981 

HIS BECKER, S MUHS BASELINE 
SURVEY, LIBERIA 
1981 

INFANT AND CHILD 
MORTALITY ESTIMATES IN 
TWO COUNTIES OF LIBERIA: 
13984 

1984 n=333? women .636 in reinterviow 
survey). About 20% of infants born 
alive died in first year of life 
and only 70% survived to 5th 

INT J EPIDEMIOL 
22(SI):512-S9 (1993) 
[PEER-REV JNL] 

birthday. Greater under-reporting 
of deaths than births was soon in 

HIS FOSTER, SO NUS FOLLOW-UP 
SURVEY IN LIBERIA, 
1988 

IMMUNIZATION. ORT AND 
MALARIA CHEMOTHERAPY IN 
UNDER-FIVE CHILDREN IN 
BOMI AND GRAND CAPE 
MOUNT COUNTIES. LIBERIA 
1981 AND 1988 

1988 

both 1981 surveys. 

n=.9337 women 
IMmunization rates increased for 
all antigens but none oxceoded 60% 
coverage. IMMunization days
accountrd for 27% of DFT3 and 36%' 
of all measles vaccinations. 

INT J EPIDEMIOL 
22(Sl):SO-$55 (1993) 
[PEER-REV JNL] 

COD HOGE, N ASSESSMENT OF ORT 
TRAINING, LIBERIA 

RSSESSMENT oF TRAINING 
IN ORT IN LIBERIA, 1988. 

198 

OPS,'SSS usoe remained 

n=119. 45 HCW. 
ORS was NOr given in 

low (<36%). 

30% of 
Presented at 
Yamoussoukro 

CCCO 
Conf 1988 

diarrhoa ,:ases. 83% of HCWs knew [CONF PROCEEDNG] 
.igns of dehydrn and correct ORprparation-

EPI 14RCRULEY, R EPI REASONS FOR 
DROPOUT 

INMIJNIZATION DROP OUTS 
RND MATERNAL BEHAVIOR: 

1988 n-212 
Mothors" main reasons for 

BENDER D. MACRULEY RJ: 
INT 0 COMM HLTH ED 

EVALUATION OF REASONS 
GIVEN AND STRATEGIES FOR 
MAINTAINING GAINS MADE 
IN THE TATIONAL 
CAMPAI GN. LIBERIA 

non--return were: -sore/abscoss,
feovr, "sick after", cost, or "not 
told." Health orker reasons wore: 
"lack of knowledge," poor service 
deliver.4, vaccine .ide-effects, and 

9:2A3 (1988-89)
[PEER-REV JNL] 

failuroe of health personnel-
OTH MCFARLRND. n ROr COST 

LIBERIA 
STUDY, R REVIEW OF HEALTH 

FINANCING SYSTEMS IN 
LIBERIA (WITH EMPHASIS 
ON REVOLVING DRUG FUND 
AND FEE FOR SERVICE) 

1990 Study4 demonstrated substantial 
"willingness to pay" if drugs are 
available. Problems included 
supervi.-ion, drug availability, and 
price fluctuation. Revenues were 

Presented at CCCO 
Swazi Consultative 
Mtg. 1990 
[SUBMITTED PUBLJ 

generally adeqJate to cover liMitod 
recurrent costs, excluding 

salaries. 

CCD MOMOLU. M DIARRHEA B MALARIA HOUSEHOLD DIFIRRHER AND 1987 nl=1l6 
SURVEV, BOMI I'OUNTY MAL.ARIA SURVEY IN TWO 

TOWNS OF BONI CIINTY. 
LIBERIA 

Nor,--random sample. One third gave 
hx of diarrhea in prior month, 9%
received ORS, 65. received 

EPRELIM REPORT] 

"'-!blet1", 55% gavp hx of fever 
2w;:s prior to studq, 189" received 

.ni V"1t 7" uore. +-4 ,* h..
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ACSI-CCCD APPLIED RESEARCH PROJECTS, 1982-93 
APPLIED RESEARCH BY CCCD-SLIPPORTED INV'ESTIGATORS 

PRINCIPAL 
INVESTIGATOR 

SHORT 
TITLE 

PROJECT TITLE DATE 
COHPL 

RESULTS PUBLICATIONS 
AND STATUS 

0w "AtAwI 
hAL 3 .ILRAND, P COTRIMRZOLE rx OF 

FEBRILE ILLNESS 
CO-TRIOXZOLE FOR 
CHILDHOOD FEBRILE 

ILLNESS IN MALARIA 
ENDEMIC REGIONS 

19907 n=46 children 
Children with parasitemia plus 
clinical ALRI treated with 
cotrinoxazole 28mg,/kg. Parasitemia 
abolished in all of 11 by D1'. Hean 
clearance tine 2.'days. 28. 
patients net both definitions (RLRI
&Mal a,-i a). 

LANCET 337:518-20 
(1991) 

[PEER-REV JNL] 

HAL BLOLAND, P MORTALITY IN A 
PROSPECTIVE COHORT. 
MALAWI 

MORTALITY IN A 
PROSPECTIVE COHORT 
NEWBORNS IN MALAWI, 
1987-90 

OF 
1990 n- ?O live births 

19.2. mortalit. NNMR=4"iIOO0. 
IMP.151/1000. Lead causes= diarrhea 
(30:), favor (l7%:), pneuM (112), 
measles (I0;0). LBW most iMportant 
factor for mortality. 

ABSTRACT: 92 EIS Conf. 
CCONF PROCEEnNG] 

HAL BLOLRND. PB HEK. :OLOGIC 
RESPONSE OF CO VS. 
PS. MALAWI 

BEYOND CHLOROOUINE: 
IMPLICATIONS OF DRUG 
RESISTANCE FOR 
EVALUATING MALARIA 
THERAPY EFFICACY AND 
TkERTMENT POLICY IN 
AFRICA 

1990 Two sites: Malawi and Konya. Tx 
with CO failed to produce durable 
clittical improvement of hematologic 
recovery. Children txd with 
pyrimothamin-sulphadoxi na 
Maintainod clinical improvoemnt, 
and had qreater increase in Hgb. 

J INFEC DIS 167-932-7 
(1993) 
[PEER-REV JNL] 

MAL ETTLING. H ECONOMIC IMPACT OF 
MALARIA -
HOIjSEHOLDS. MALAWI 

ECONOMIC IMPACT OF 
MALARIA, FOCUS ON THE 
HOUSEHOLD. MALAI 

1992 n=1531 h/holds 
Onlt 10-' h/holds spent on 
pre, entiv Measures. Very low 
income h/holds 5petnt USS 19.13 
28% of anrual income on tx 

or 

Manuscript submitted 
for publicn 
[MANUSCRIPT] 

Mo.-sures. 
(or $13. 

other households spent 2% 

HAL HELITZER-ALLEN, D MALARIA PROPHYLAXIS 
IN PREGNANCY -
INTERVENTION STuDY 

MALARIA CHEMOPROPHYLRXIS 
COMPLIANCE IN PREGNANT 
WOMEN: FACTORS 
INFLUENCI NG UTI LI ZATION 
AND A COST-EFFECTIVENESS 
ANALYSIS OF ALTERNATIVE 
INTERVENTIONS 

11.8R IMproved health education and 
coated ED tablets both improve-
compliaric4 with antenatal CO 
chenoprTphyl axis. Combi ned strategy 
ua less cost-effective than either 
intorvorition separately. 

SOC SCI MED 36:403-407 
(1993) 
[PEER-REV JNL] 

HAL HELITZER-RLLEN, D COMMUNITY 
INTERVENTION IN 
MALARIA, MRLAWI 
(TBA STUDY) 

FEASIBILITY, 
ACCEPTABILITY AND COST 
OF PROVIDING CHLOROOUIIE 
THROUGH TRADITIONAL 
HEALTH WORKERS IN MALAWI 

198? INTERVENTION STUDY in 18 of 17 
villager. 58% of all mothers 
cnsulted T8A. Mothers' reccall of 
Tx instructions was better with 
TARs. E;:timatod cost S20.52 to 
train oriv TBA. Mothers used health 
farilitios less when trained TBAsav.ilb hl Q?;2 vs. 81p). 

Presented at CCCD 
Yamoussoukro Conf 
(MSRCHI) 

HCOM rpt on file 
[FNL REPORT] 

1988 
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PRINCIPAL 
INVESTIGATOR 

SHORT 
TITLE 

PROJECT TITLE DATE 
CO4PL. 

RESULTS PUBLICARTIONS 
AND STATUS 

CDD HELIT2ER-ALLEN. 0 FORMATIVE RESEARCH 
ON DIARRHEA 

FORMATIUE RESEARCH ON 
DIARRHEA, MALAWI 

1987 Focus groups and questionnaire 
showed mothers had low opinion of 
SSS. Most Mothers wanted tx to stop 
diarrhea, and had little 
appreciation of dehydration risks. 

[FNL REPORT] 

MAL HELIT2ER-ALLEN, D CHEMOPROPHYLRXIS 

DURING PREGNANCY. 
MALAWI 

EXPLAINING DIFFERENCES 
BETWEEN QURLITATIVE AND 
QUANTITATIVE DRTA: A 
STUDY OF 
CHEMOPROPHYLRXIS DURING 
PREGNANCY 

1988 Clinic study and coMunity survey. 
Of 265 ANC pt5, 19;! claimed to take 
CO. 31. confirmed by urine testing. 

Solf-raported syMptoMs were not 
reliable predictor of parasiteMia. 
Low compliance "undoubtedly" due to 
reluctance to ingest bitter Meds 
during prog 

HLTH ED QURRTERLY 
19:1 -51 (1992) 
EPEER-REV JHL] 

MAL HEYMANN, 0 HOME PRACTICES FOR 
FEVER RND MALA.RIA, 
SALIMR 

PRACTICES FOR RECENT 
EPISODE OF FEVER/MRLARIA 
AND PARASITE PREVALENCE 

1987 n=526 
SEE LINE LISTING FIELD EPIDEM RPT. [PRELIM REPORT] 

IN UNDER-FIVES, SALIMR 
DISTRICT 

HAL HEYMANN. 0 PEDIATRIC RECORD 
REVIEW, KRMU2U 

HOSPITAL 1980-86 

PEDIATRIC INPATIENT 
RECORL REVIEW FOR 

MALARIA, 1980-86, KRMUZJ 

CENTRAL HOSPITAL, 
LILONGWE, MALAMI 

1987 PRELIM REPORT ON FILE. Rato of 
malaria adMissions in 0-5 yo 
increased from 8-15. of admissions 

prior to 1983, to 27-31% (1983-85). 
Cerebral Malaria WAS 8-16. of 
caSos. Transfusions increased from 
20-30% to 37-16. Increases 

Presented at CCCO 
YaMoussoukro Conf 1988 
[PRELIM REPORT] 

attributed to incrpased CRPF. 

MAL HE.VMANN. 0 FOCUS GROUP STUDY 
OF ANC WOMEN RE: CO 
PROPHYLAXIS 

FOCUS GROUPS TO 
DETERMINE USES OF 
CHLORDOUINE PROVIDED TO 
PREGNRNT WOMEN IN ANC 

1987 SEE FLD EPIDEMIOLOGISTS RPT 86. 
Alo HCOM report HRR 31, 19980. 
Results: see HEL'TZER-ALLEN C1992). 

[PRELIM REPORT] 

CLINICS 

FPI HEYMANN. D MERSLES 
EFIDEMIOLOGY 

RECORD REVIEW. CHILDREN 
WITH MEASL.ES: 

DESCRIPTIVE EPIDEMIOLOGY 
AND RISK FRCTORS 

198? SEE FIELD EPIDEMIOLOGIST'S LISTING. 
EPPELIM REPORT?] 

HIS HEVM1NN. D PRACTI.ES PRIOR TO 
ARRIVAL AT 
OUTPATIENT 
rAt'ILIYIES 

MONITORING COMMUNITY 
PRACTICES FOR MALARIA 
AND DIRRPHERL DISEASES 
AT FIXED HEALTH 
FACILITIES 

19'87 FINAL REPORT ON FILE. n=12 :ontirol 
facilities, 58,563 visits. Sontinol 
reporting did not accurately 
correlatp with coMMunity surveys. 
Data froM individual sitos did 
reflect practices in vicinity of 

[FHL REPORT] 

S t P. 
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PRINCIPAL 
INVESTIGATOR 

SHORT 
TITLE 

PROJECT TITLE DATE 
COMPL 

RESULTS PUBLICRTIONS 
RHOLSTATUS 
RHO STATUS 

MAL HEYMANN. D HEALTH FACILITY 
PRE. TICE SURVEY 

HEALTH FRCILITV PRACTICE 
SURVEY FOR FEVER/MRLRRIR 

1986 n=234 
So 86 FLD EPI REPORT. Of children
with faever, 59% txd with CO, 38 
with aspirin at helth facility. 

[PRELIM REPORT] 

HAL HEYMANN, DL RNTENRTRL CO 
PROPHYLAXIS IN 
MALAI 

ANTENRTAL CHLOROOUINE 
CHEMOPROPHYLAXIS IN 
MALAI: CHLOROOUINE 
RESISTANCE. COMPLIANCE, 
PROTECTIVE EFFICACY AND 
COST 

1988 n=612 
Only 36% of RNC patients had urine 
CO etabolites. Of 288 womn under 
supervised CO prophylaxis . 3?; had 
parasites after A wks (vs iBe 
without CO). Protective efficacy of 

TRANS ROY SOC TROP MED 
& HYGIENE 4:496-8 
(1990) 
[PEER-REV JNL] 

CDD HEYMANN, DL ORT IN MALAWI: 
IMPACT AND COST 

ORT IN MALAWI: IMPACT ON 
HOSPITAL ADMISSIONS, 
HOSPITAL TREATMENT 
PRACTICES, SEVERITY OF 
DISEASE AND HOSPITAL 
RECURRENT COSTS 

1987 

CO was only 8%. 

n=3495 records 
Study showod 50% decrease in 
diarrhea admissions, 562 decrease 
in IV fluid use, threefold increase 
in exclusive use of ORS, and 32% 
docroaso in hospital recurrant 

BULLETIN WHO 68:193-9? 
(1990) 

Also CCCD Yamoussoukrc, 
Conf 1988 
[PEER-REV JNL] 

costs. 
HAL HEYMANN. DL ALTERNATIVE 

THERAPIES FOR P 
FALCIPUM, MALAWI 

COMPARATIVE EFFICACY OF 
ALTERNATIVE PRIMARY 
THERAPIES FOR P 
FALUIPRRUM INFECTIONS IN 
MALAWI 

1986 Therapy success was greater for 
aModiaquine 10 ma/kg (90%., R025 
(97.) and pyrimeth-sulphadoxine 
(100O), than for C025 (59%). Same 
as WIRIMR study? 

TRANS ROY SOC TROP MED 
5 HYGIENE 81:722-1 
(1987) 
[PEER-REV JNL] 

COD KALII.ANI. JA NA CONCENTRRTION OF 
SSS. MALAWI 

fr CCNCENTRARION OF SSS 
MIXED IN OUIPATIENT 
FRCILITIES. MALAWI 

1986 n=271 
SEE FLO EPI REPORT, 1986. Of 
women (51%) who said theu 

138 [PRELIM REPORT] 

prQviously used SSS, 20% Mixed a 
solution with Nat concentration of 
80-110 meq/L, 50 had Nat concn 

MAL KHOROMARA, C RE-EVRLURTION OF CO 
RESISTANCE RV 
KARONGA, 1986 

REPEAT CHLOROOUIHE 
RESISTANCE TESTING HT 
KARONGR SENTINEL SITE 
AFTER 36 MONTHS, 
DECEMBER 1986 

1986 

greater than 110 maq/L. 

n=53 
SEE FLO EPI REPORT. 1986. Failure 
to clear parasites by 1'2 seen in 
21% of children (vs 11% in 1981), 
56% had parasites at DT (vs 58 in 

[PRELIM REPORT] 

HAL KHOROMRNA, CO DRUG THERAPY OF 
CO-RESISTRNT 
MALARIA, MALAWI 

IN-VIVO ASSESSMENT OF 
EFFICACY OF CHLOROQUINE 
TREATMENT FOR P 
FRLCIPRRIJM IN MALAWIAN 
CHILDREN UNDER FIVE 

1981 

1981). 

n=221 
Based on ?0 in viv'o test in 6 
regions. Parasitologic failure 
rates wore 11-65% with C025. 
11owever, only 8;! with positive
parasites on D? wero febrile or 
ill. Results used in Natl Malaria 

AM J TROP MED HYG 
35:165 (1986) 

Also CCCD Ya oussnu
p13 for impact 
[PEER-REV JNI.] 

Policy. 
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PPINCIPAL 
IHVESTIGAROR 

SHORT 
TITLE 

PRCJECT TITLE DATE 
COMPL 

RESULTS PUBLICATIONS 
AND STATUS 

HAL KHOROMnNR, CO SULP14RDOXINE-PYRIME 
THRMrNE EFFICACY 
STUDY 

PRELIMINARY REPORT ON 
SULPHADOXIHE-PYRIMETHAMI 
HE (FRNSIDAR) EFFICACY 
STUDY IN MZUZU 

1986 PRELIM RPT: N71O, 38 treated with 
pyriMeth-sulphadoxino (Fansidar).
No resistance, no recrudescence at 
D7 and D14. Results used in NHtl 

EPRELIM REPORT] 

Malaria Policy. 
MAL MACHESO, A PARASITEmIR 

PREVALENCE IN 
CINICRL MALARIA 

PPRASITEMIR AMONG 
CHILDREN WITH 
SIGNS/SMPTOMS 
RECOGNIZED 8S MALARIA BY 
CLINICAL OFFICER 

1986 n=122 
SEE FLD EPIDEMIOLOGIST'S REPORT 86. 
Only 39% of children with fever and 
39% classified as "ill-looking" had 
parasites. 

[PRELIM REPORT] 

HAL MRCHESO, R IMPACT OF CO 
RESISTANT MALARIA, 
MALAWI 

IMPACT OF CO RESISTANT P 
FALCIPARUM ON HOSPITAL 
ADMISSIONS, TREATMENT 
PRACTICES AND COSTS 

1987 n=8154. RECORD REVIEW. 
From 83-05 admission rat* for 
Malaria was 2 1/2 times preceding 3 
years. CFR was 2-32. Transfusions 

Presented at CCCD 
YaMoussoukro Conf 1988 
ECONF PROCEEDNG] 

increased from 28% to 1G% of cases 
in 1985. Cost increases for 
hospitalization and mods increased 
threefold. 

COD MRLENGR, G KAP IN CHILDHOOD 
DIARRHEA, MULANJE 

R STUDY OF KNOi.EDGE 
ATTITUDES RHO PRACTICES 
CONCERNING CHILDHOOD 
DIARRHOER AND 
DEHYDRATION IN MULANJE 
DISTRICT, MALAWI 

1986 ,=896, 90 villages 
21: gave hx of diarrhea in past 2 
wks. 97% know signs, 292 knew 
asscciation with food/water. 952 
knew of SSS, only 11% knew correct 
formula. Salt available in 792 of 

[FHL REPORT] 

homes, sugar in 28%. 
HAL MCDERMOTT, JM EFFICACY OF CO 

PRDPHYLAXIS IN 
PREGNANCY, MALAWI 

EFFICACY OF 
CHEMOPRUPHYLRXIS IN 
PREVENTING P FALCIPnRUM 
PARASITEMIR AND 
PLRCENTHL INFECTIOM IN 
PREGNANT WOMEN IN MRLARI 

1987 n=?3 
Of 73 pregnant women, 25% became 
parasitewic on prophylaxis and 56% 
had evidence of placental infection 
at delivery. Few women with 
parasiteMia had any signs or 

TRANS ROY SOC TROP 
0 HYGIENE 82:520-3 
(1988) 
[PEER-REV JNL] 

MED 

HAL NGUYEN-DINH, P RAPID POSTPARTUM 
CLEARANCE OF P 
rRLCIPRRUM 

RAPID SPONTANEOUS 
POST-PRTUM CLEARANCE OF 
P FALCIPARUM PRRASITEMIR 
IN AFRICAN WOMEH 

1987?' 
syMptoMs of fever or Malaria. 
Two sites (Malawi B Zaire). In 
Malawi, 35/13 parasiteMic women 
(81) spontaneously cleared 
parasites within 21 hrs after 

LANCET 2(8613):751-2 
(1988) 
EPEER-REV JHLI 

delivery, 3 More wore cleared by 18
hrs. In Kinshasa, 15/17 cleared 
parasites within 21 hrs. 

COD NYASULIJ, Y HEALTH IMPACT 
WnTER/SRNIrArION 
PROJECT, CHINGRLE 

EVALUATION OF THE HEALTH 
AND SOCIAL IMPACT OF A 
WATER AriD SAHITATION 
PROJECT IN ZOMBfi, 
CHI NGRL.E 

1387 n=168 water saMples
ColiforMs: spring <well <river, and 
dry season <wet. Water source was 
not significantly associated with 
frequency of diarrhea- Howe.'or, 

[FHL REPORT) 

populn/household density WAS 
strongly asso:iated with diarrheo 
freque .::44. 
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HAL PRPPAIORNOU. M CLINICAL RESPONSE 
TO C025 VS SP25 

CLINICAL RND 
PARSITOLOGIC RESPONSE 
TO CHLOROOUINE 25mg/kg 
COMPARED TO FRNSIDRR 
25mg/kg SULFA 

1986 n=ll?(CQ25), "O(P/S) 
Of 117 children, ?7 afebrilo on D? 
with C025 vs 902 with 
pyrimeth-su1phadoxine. At D11, 802 
afobrile with C025. 89% with P/S. 

[MANUSCRIPT) 

MAL PAPPRIORNOU. M CLINICAL RESPONSE 
INDICRTOR5 IN 
MALARIA 

INDICATORS FOR USE IN 
DETERMINING CLINICAL 
RESPONSE DURING IN VIVO 

1985 n=91 
Study to c:Qv-lop clinical 
indicators for malaria treatment 

[FNL REPORT] 

RESISTANCE TESTING OF 
PLASNODIUM FALCIPARUM 
INFECTIONS AMONG 
MALAWIAN CHILDREN 

success/failure, using factor 
analysis of 12 clinical signs and 
symptons. Unpublished study. 

RRI REDO, S MALARIA AND ALRI 
MALA4I 

-- USEFULNESS OF CLINICAL 
CASE DEFINITIONS IN 
GUIDING THERAPY FOR 
AFRICAN CHILDREN WITH 
MAI.ARIA OR PNEUMONIR 

1990 n=1599 
Fever only was seen in 31P, cough 
only = 15%, fever and cough = 5%.. 
Although 89;: had clinical diagnosis 
of malaria, only 35% had lab 
confirmation of parasitumia. 

LANCET 310:1110-3 
(1992) 
[PEER-REV JNL] 

MAL SHULTZ. L PYRIMETHAHINE/ 
SULPHADOXINE 
EFFICACY IN 
PREGNRNCY 

MONITORING THE EFFECTS 
OF SULFRDOXINE/' 
PYRIMETHIRINE (FANSIDAR)
IN FREGNANCY. HALAWI 

1'3927 Two doss sulfado:ino/ 
pyrimethamino had lower- placental
infection (9%., vs. -3inqle treatment 
dose of SP followed by CO (2'%), or 

EFHL REPORT?] 

CO tx pljs uookly CO (_-5P). EstiM 
cost SP--8300 vs . I00 SP/CO and 
S3"100 wkly CO. 

HAL SLUTSKER, LM MEFLOaUINE THERAPV 
FOR P FALCIFARUM, 
MALAWI 

MEFLOOLIINE THERAPY FOR P 
FRLCIPARUM MALARIA IN 
CHILDREN UNDER 5 IN 
MALAWI: IN VIVO/ IN 
VITRO EFFICACY -
CORRELATION OF DRUG 
CONCENTRATION iWIT-H 

1986 n121 
Of 56 children givon H025, failure 
rates were 15% 9 D7, 18% @ oil, 12% 
P 028. MOl5 failure rat.es did not 
differ significantly. Vomiting was 
frequent and was associated with 
low MO cnncQr,tration at. 02. 

BULLETIN WHO 68:53-59 
(1990) 
[PEER-REV JNL] 

OUTCOME 
HAL STEKETEE, R MANGOCHI MALARIA 

RESEARCH PROJECT 
PROSPECTIVE STUDY OF 
MALARIA AND PREGNANCY 
OUTCOME IN MFLRWI 
MANHGOCHI MALARIA 
RESEARCH PROJECT 

1990 n-=121.0 women 
At delivery 122 placental parasites
with CO vs. <10? with mefloquine. 
Incidence LBW reduced in MO group 
for Ist and 2nd pregnancies. LBW 

See 90-91 annual 
report. 
[FNL REPORT]) 

was due to both IUGR and 
preaturity. NMR for prematurity 
was 215/1000, for IUGR 52/1000. 

HAL STEKETEE, R ALTERMRTIVE 
ANTIMRLRIRL 
TESTING IN 
PPENHANCY, HHIL.1qW 

CHLOROOIJINE, AMODIROUINE 
AND FRNSIDRR RESISTANCE 
AMONG FREGNANT WOMEN, 
MALAWI 

1986 n=95 
Of 33 pt ognant women txid with C025, 
21% failure @ 0?, vs 1% for AO 
(n=21), 0% for P/S rn=38). At D11 
resistanc to C025 = 252 (vs 5% AD, 

[PRELIM REPORT] 

OP P/S). 
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MA. VOIGT. A NATIONAL JOB 
PERFORHANCE SURVEY, 
MALAWI 

HEALTH FACILITY SURVEY 
TO EVRLURE 
POST-TRAIING 
PERFORMANCE IN CDD AND 
MALARIA CONTROL 

1986 n=201 children 
SEE 86 FLD EPI RPT. 70% cases given 
ORS, only '1. adequate amount. CO 
proscribe! for 90. Malaria cases 
only 20% correct dosage. Used in 
devolopmenit of HCW training. 

EPRELIM REPORT3 

MAL WIRIMR, .1.1 EFFICACY OF QUININE 
IN HOSPITALIZED 
CHILDREN 

IN VIVO EFFICACY UF 
QUININE TRERTMENT FOR P. 
FALCIPARUM IN MALAWIAN 
CHILDREN 

1986 n=37 
One pation' failed to clear 
parasites after 9D tx with Quinine 
(30 ng/kg), 2/18 discharged with no 
furth r meds _shoed recrudescence 
at T115, 0/18 recrudescence with 
sirigle dof-e pqriMeth/sulph. 

ANNALS rROP MED 
PRRRSITOL 81:223-7 
(1990) 
[PEER-REV JNL] 

MAL WIRIMR. J.) ANTIMALRRIRL DRUGS 
EVALUATION. MALAWI 
1905 

COMPARATIVE EFFICACY OF 
ALTERNATIVE PRIMARY 
THERAPIES FOR 
CHLOROOUINE RESISTANT 
PLRSMODIIUM FfALCIPARIJM 
MALARIA IN MALAWI 

1985 n= 15 2 
Modified T-daq in vivo test. 
Success rate s = 90; with 
Amodiaquine 10 mg/Pg, vs 97P with 
q925, vf. 100% with pyriMth/sulph. 

HEYMAHN DL et al: 
TRANS R SOC TROP MED 
HYG 81:722 (1987) 
[PEER-REV JNL] 

& 

MAL YAMADA, M P FALCIPARUM 
PLACENTAL PATHOLOGY 

P FALCIPARUM ASSOCIATED 
PLACENTAL PATHOLOGY: A 
LIGHT AND ELECTRON 
MICROSCOPIC AND 
IMMIJNOHISTOLOGIC STUDY 

1989 n"2O 
Offshoot of Malaui Preg Study. 
Severity of placertal changes 
appeared to correlate with level of 
matornal and plac:ntal parasites, 
irrespective of infant bwt or 
placental wgt. Support= USRID 
DPE--O45-A-O0-4027. 

AM J TROP MED 
HYGIENE 11:161-8 
(1989) 
[PEER-REV JNL] 
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WX NIGERIANUT .1AOSEDE, OR COMMUNITY BASED 
NUTRI TION 
I NTERVENTION 

DETERMINATION OF AN 

APPROPRIATE 
COMMUNI TV-BASED 

AWAITING FUNDS 

I H PROGRESS] 
NUTRI TI ON INTERVENTI ON 
FOR R FISHING AND 
FARMING COmmUITy IN 
NIGERIA 

HAL ABIJPAKAR, 0 MALARIA hORBIDITY,
MORTALITY IN 
KATSINA STATE 

MALARIA MORBIDITY AND 
MORTALITY PATTERN IN 
CHILDREN 0-5 YEARS OLD 
IN DUTSIN-MA LGA,
KRTSIRNA STATE 

1990 n=15O 
Only ?P related fever to 
mosquitoes. 44% sought tx at health 
facility. 17 chemist, 122 tradl.
medicine. Most sought care within 

EPRELIM REPORT] 

4 hrs. Main reason for insecticide 
use is nuisance control, not 

EPI ADIGUN. !0 KAP FOR EPI 
PROMOTION, OVO 
STATE 

FORMATIVE RESEARCH ON 
KNOWLEDGE, ATTITUDES, 
PRACTICES ANC MEDIA 
HABITS RELATED TO EPI IN 
OYO STATE, NIGERIA 

1989 

disease prevention. 

FOCUS GF'S, INTERVIEWS & SURVEY: 852 
of respondents recognize 
signs/gsyptoms of EPI diseases, 93% 
had iMMunized chidrn, 73. "fully".
99% had access to radio but 

[FNL REPORT] 

COD RKINFELEVE. RR KAP IN ORT. LAGOS 
STATE 

COMMUNITY KNOWLEDGE,
ATTITUDE RND PRACTICES 
OF ORT IN LAGOS STATE 

1990 

preferred info source was health 
staff. Main complaints were waiting
timo and repeat visits. 

n=1O00 
Of all respondents. 99P.knew of SSS 
or ORT, and 88% had "ever used" 

[FHL REPORT] 

SSS. Of 
prepare 

those, only 
it properly, 

35%"could 
52;2 of 

resp,:,ndrents used SSS "to stop
diarrhea" vs E.16to provnt 

NUT ALIKOR, ERO ANEMIR IN CHILDREN, 
OVO STATE 

ANEMIR IN CHILDREN UNDER 
FIVE: A COMMUNITY-BASED 
SURVEY IN RURAL NIGERIA 

dehydration. 

IN PROGRESS 

[IN PROGRESS] 

REP ARAOYE, - REPRODUCTIVE HEALTH 
IN SECONDARY SCHOOL 
CHILDREN 

SEXURLITY. CONTRACEPTION 
AND REPRODUCTIVE HEALTH 
IN SECONDARY SCHOOL 

AWAITING FUNDS 
[PENDING) 

CHILDREN IN ILORIN LGR 
EPI sBRRNII, On INCIDENCE POLIO AND

NEONATAL TETANUS IN 
ILORIN 

MORTALITY/ INCIDENCE OF 
POLIO AND NEONATAL 
TETANUS IN ILORIN 

1'98 10 CLUSTER SURVEY 
NNT-11.9/1000 live births- Avg
onset=?.5S, prevalence of 

J TROP PEDIATRICS 
35:137 (1989) 

polio=6.9/lO00 aged 5-9 go, An;ual
incid=38.3/100,00i populn. High NNT 
rate deopi to 60P antenatal coverage
Only 22 cases of NNT wQre seen at 
f1niv hoTpital, estimated 6P of 

INTL J EPI 20:515-20 
(1991) 
[PEER-REV JHL 

actual . 
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EPI BABANIYI, OR MATERNAL MEASLES 
ANTIBODY, ILORIN 

LOSS OF MATERNAL MEASLES 
ANTIBODY DURING INFANCY 

1992 "Report boing written" 
[RPT PENDING] 

IN ILORIN 

HIS BAMBGBOVE. En ESTIMRTION 
MORTRLITY BY 
INDIRECT METHOD 

ESTIMRTION OF INFANT AND 
UNDER FIVE YERR-OLD 
MORTALITY RATES BY 
INDIRECT METHOD 

1990 n=6296 women 
Estimated fertility= 5.07-6.05. 
Drop in IMR from 100/1000 in 1965 
to 56 in 1985 (Ibadan). In 

EFNL REPORT] 

Elfon-Rlaye drop from 121/1000 
77/1000 in 1985. Estiated IMR 

to 

(Brass at al) 60 and 82/1000 live 
births (1986-07). 

EPI BINCHAN. RK INCREASING TET-TOX 
COVERAGE, KADUNR 

COMMUNITY BASED RESEARCH 
TO INCREASE TETANUS 
TOXOID IMMUNIZRTIONIN 
KADUNA LOCAL GOVERNMENT 

1991 n=12 FOCUS GPS 
Home dolivery and traditional 
practices reMained prevalent. 
including use of hot co~presses and 

[MANUSCRIPT] 

horbal ixtures on the umbilical 
stuMp. Forceived barriors to 
services included foes, vaccine 
shortages and staff attitudes. 

ARI BONDI, FS A:iTE 
TRACT 

RESPIRATORV 
INFECTION 

ACUTE RESPIRATORY 
INFECTION 

TRACT IN PROGRESS 
EIN PROGRESS] 

HAL BF:IEGER. W BEHAVIORAL ASPECTS 
OF BEDNET USE, 
NSUKKR LGA 

SOCIAL AND BEHAVIORAL 
ASPECTS OF IMPLENIENTING 
R STRATEGY OF 
IMPREGNATED BEDkETS FOR 
MALARIA CONTROL: 
BASELINE STI.IDY 

1992 n=105 interviews 
37. reported Malaria in past month. 
SyMptoMs include fatigue, joint 
pain, faver, yellow eyes and urine. 
No cultural barriers to bodnet use, 
Main obs-taclos to use uere cozt and 

[FNL REPORT] 

di ScoMfort (due t,: heat). 

HSR BRYCE. J COMPARATIVE 
ASSESSMENT OF 
TRAINING METHODS, 
NIGERIA 

SKILLS ASSESSMENT IN 
PRIMARY HEALTH CARE 
TRINING. NIGERIA 

1991 Prepost training asses.tsMent using
FBA. Moan scores increased from 
27.6 to "13.1 :MaxiMuJM of 100) in a 
series of standardized interactive 

ARTS Document 
099-'001. 
[NON-PEER REV] 

tasks. 

HSR BRYCE. J ASSESSMENT OF NIGER 
STATE IMMUNIZATION 
CAMPAIGN 

MASS IMMUNIZATION 
CAMPAIGNS AND DUALITY 
IMMUNIZATION SERVICES, 
NIGER STATE 

OF 
i389 n=ZO (39 controls)

CCCD standardizpd facility 
assessment instruMent. Mass 
iMMunization centers perforMod less 
well than routine services on 

LRHCET 335:739-40 
(1990) 
[PEER-REV JHL] 

several indicator, of quality of 
care (par HCW practicei, and exit 
intervieus with Mo( hers). 

HAl. DANIEL. HI CI EFFI(RCY IN 
GOINI3OLA STATE, 
NIGERIA 

EFFICACY OF CHLOROOUIHE 
IN THE TREATMENT OF 
MALARIA INI CHILDREN 
UNDER FIVE YEPRS IN 

19DB 11=53 
Parasitologic failure with C025 in 
48 children followed to D14 was 
25%. No correlation with, clinical 

ANN TROP MED F'IRRSITOL 
83:331-8 (19A9) 
[PEER-REV JNL] 

BAISSA (60nNGOLA
NT 0ERI A) 

STATE, illness. 
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EPI DICKIN, KL NNT PERCEPTIONS 

DURING PREGNRNCY,
KRDUUR 

PERCEPTIONS OF NEONATAL 
TETRNUS AND IMMUNIZRTION
DURING PREGNANCY: A 

1990 Same study as 90/003 (BINCHRN)? l/S FOR SUBMISSION 

HANUSCRIPTJ 
REPORT OF FOCUS GROUP 
DISCUSSIONS IN KRDUNR. 
NIGERIA 

COD EKRNE". EE ORr RCCEPTRBILITY 
RND UrILIZRTION. 
OYO STATE 

A COMMUtJITY-BRSED SURVEY 
OF THE FRCTORS 
INFLUENCING THE 

1989 "Report being written" 
[RPT PENDING) 

RCCEPTRBILITY RND 
UTILIZATION OF URT IN 
THE MANAGEMENT OF 
DIARRHOEA IN CHILDREN IN 
LAGOS 

MAL EKANEM, 0 IN-VIVO SENSITIVITY 
TO CO AND S/P IN 
NIGERIA 

SENSITIVITY OF P 
FAI.CIPRRUM TO 
CHLOROQUINE RND 
SUI.FRDOXINE/ 
PYRIMETHAMINE IN 
NIGERIAN CHILDREN 

198? n=80 

Of 36 children at Igbo Ora, no 
parasitologic failure for C025 or 
SP. At Obhn, 64 of 11 children 
we,- failures with C025 by 014. 

BULLETIN WHO 68:45-52 
(1990) 

Rse CCCD Vamoussoukro 
Conf 1988 

MRL EKE, F MALARIA 
CHEMPROPHYLRXIS INt 
SICKLE CELL 

MALRRIR CHEMPROPHYLAXIS 
iH CHILDREN WITH SICKLE 
CELL AHEMIR, 

"RWRITING FUNDS" 

[PEER-REV JNL] 

[PENDING] 

PORT-HRRCOURT 
EPI EREGIE, CO CLUSTER SURVEY OF 

NEONRTAL TETANUS, 
KANO 

CLUSTER SURVEY ;F 
NEONATAL TETRNUS: THE 
MAGNITUDE AND 

"REPORT SUBMITTED" 
[FNL REPORT?] 

EPIDEMIOLOGY IN KANO 
METROPOLIS. NORTHERN 
NIGERIA 

MAL EZEDINACHI, EN CO RESISTANT P 
FRLCIPARUM IN 
ANAMBRA AND BENUE 
STATES 

NEW TRENDS IT 
CHLOROOUINE EFFICRCY IN 
THE TREATMENT OF 
MALARIA: CHLOODOUINE 

1968 Parasitologic failure rates of 52P 
and 602 at 2 aites with C025. 
Clinical suc':oss uas 69;: and 92. 

CENT RFR J MED 
37:180-6 (1991)
[PEER-REV JNL] 

RESISTANT P FRLCIPARUM 
IN ANAMBRA AND BENUE 
STATES OF NIGERIA 

MRL EZEDINRCHI, EN CO RESISTANT P 
FALCIPARUM IN 

CALAAR, NIGERIA 

PROBLEMS OF CHLOROQUINE 
RESISTANT P FALCIPARUM 

IN NIGERIA: ONE 

1989 n=496 
Malaria most commonly 
slf-diagnosd and Rx 

CENT RFR J MED 
37:16-20 (1991) 
[PEER-REV JNt. 

RNTIMRLRRIRL DRUG'S
UTILIZATION IN 
METROPOL.ITAN CALABAR 

self-pros:ribad (51%) vs 322 by MO. 
Common drugs = CO ':59.), P/S (!o,),
paracetamol/ acotaminophen (52%).
Only 21% took adequate curative 
do-". 



03/21/93 
Pago Ne. 30 

ACSI-CCCD APPLIED RESEARCH PROJECTS, 1982-93 
i!- PLIEO RESEARCH BY CCCD-SUPPORTED INVESTIGATORS 

PRINCIPAL 

INVESTIGATOR 
SHORT 

TITLE 
PRO.3ECT TITLE DATE 

COMPL 
RESULTS PURL!CATIOHS 

ND STATUS 

RRI FAGBULE. 0 ARI IN CHILDREN ACUTE RESPIRATORY 
INFECtIONS IN CHILDHOOD 

1990 N=197 
PREI.IM RESULTS: RRI SN identified 
by mothers= cough 25., faevr 23., 
diffic breathing 15., Sneezing 112. 
Sx of severe ARI= fast breathing 
54, chest moving 21., fast 
hoartrate 117- Verbal autopsy 
suggests 51. of preventable deaths 
due to ARI. 

Subnitted for 
CFHL REPORT] 

publicn? 

COD FALASHADE, E4 TREATMENT OF 
DIARRHEA. OYO STATE 

MEDICAL AND 
SOCIO-CULTURRL ASPECTS 
OF TREATMENT OF DIARRHEA 

IN PROGRESS 
[IN PROGRESS] 

IN UNDER-FIVES IN OYC 
STATE - A KAP STUDY 

EPI GIUDLER, J URBAN MISSEG 
OPPORTUNITIES 
STUDY, LAGOS 

HISSED OPPORTUNITIES AT 
URBAN HEALTH FACILITIES, 
LAGOS 

1992 n=2081 clinic visits. 70 hith 
cntrs. Of 1811 children with cards, 
thore were 532 mis:.od 

(FNL REPORT] 

opportunities, 133 during 
vaccination vi-sits. At 97,. of 
cotors. iMMuniza ions given onli 
onc a wook. Only 9-102 of HEWs 
would immunize child with fever or 
di arrhea-

MAL HEDBERG. K MOTHERS" HISTORY OF 
RNTIMRLARIAL DRUG 
USE 

ASSESSMENT OF THE 
RELIABILITY OF MOTHER'S 
HISTORY OF RNTIlIALARIRL 
DRUG USE, IGBO OR, OYO 
STATE 

19A? n=128 
Concurrent with ir, rivc, work-shop.
191-. Ability of Dill-Glazko or 
HasFinslI to confirm nc-g.tivo hx 
was more reliable than ability to 
coifirm positive h of ingestion.
Mothers h.xwas reli abl in 

[FHL REPORT] 

MAL IKUI.IEKE, JK PLASMO[IIAL RATES,
PLATEAU STATE 

DETERMINATION OF THE 
PLASMODIAL RATES IN TWO 
DIFFERENT COMMUNIES OF 
PLATEAI STATE 

1,39n 

ox,-ludir,q 

Comploted 

rocont 

3/90 

CAI in-qestion. 

[RPT PENDING] 

MAL ]LOARA8+HIE, GC P'REMETHAMINE 
SENSITIVITY IN 
PREGNANT UOMEN, 
ENIUGU 

IN-VIVO STUDY OF 
PLASMODIUM VALCIPARUM TO 
PYREMETHAMINE IN 
PREGNflNT WOMEN IN EN4UGU 

IN PROGRESS 
TIN PROGRESS] 

ARI INUSA, POD INCIDENCE OF ARI 
LHILDREN - ABU 
HOSPITAL., ZARIB 

IN INCIDENCE OF ACUTE LOWER 
RESPIRATORY INFECTION IN 
O-SYC CHIL.DREN AT Ami 
TEACHING IHOSPITAL.. ?ARIR 

IN PROGRESS 
[IN PROGRESS] 
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COD JINRDU, MK EVALURTION OF HOME 
ORS, OYO STATE 

EVALUATION OF HOME 
CAPACITY TO MIX RHD USE 
SALT SUGAR SOLUTION IN R 
RURAL AREA, 0Y0 STATE 

1989 n=221 
45. could recall correct 
ingredients of SSS, 3O. gave 
prescripn drugs before seeking tx,
IOt gave SSS. 11. of "others taught 
SSS V clinic stopped using it by 

[FNL REPORTJ 

D2. Lab analysis: SO. of solutions 
had Sodium=30-a8 mmol/L, 50. Mere 
over 80 mmol. 

COD KEFRS, JG PERSISTENT DIRRRHER 
IN CHILDREN, ZRRIA 

PERSISTENT DIARRHEA IN 
CHILDREN 2-35 MONTHS OF 

AGE, ABU, ZARIR 

IN PROGRESS 
[IN PROGRESS] 

MAL LEGE-OGIHTOVE L CO RESISTANCE IN 
SEMI-IMMUNE 
CHILDREN. ZARIR 

CHLOROOUIrtE RESISTANCE 
OF P FRLCIPARUM IN 
SEMI-IMMUNE CHILDREN IN 
ZARIR, NORTHERN NIGERIR 

1988 n=59 
Of 59 children txd with C025. 10% 
wre resistant at RI-RII level. 

TRANS ROY SOC TROP MED 
HYGIENE 83:599-601 
(1989) 
[PEER-REV JNL] 

MAL LEGE-OGUNTOVE, L MRLARIR PROPIWLAXIS 
IN PREGNANCY, ZARIA 

EFFECT OF MAL.RIR 
CHEMOPROPHVLAXIS ON THE 
OUTCOME OF PREGNANCY IN 

1990 PRELIM RPT ON FILE 
Completed (per 12/qi report). [PRELIM RPT] 

ZARIR 
MAL LEGE-OGUNTOYE. L CO, MEFLOQUINE AND 

OLIV'INE IN MALARIA, 
2ARIA 

CHI.OROOUINE RESISTRNT P 
FALCIPARUM 1ITH REDUCED 
SENSITIVITY IN VITRO TO 
MEFLOGUINE AND QUININE 
IN ZARIR 

1989 In vitro test.s of isolates from 
198? in vivo study. 3-. of isolates 
grow in 1.6umol CO/i, MeHfloquino 
and quiroine sonsitivit,4 both 
reduced. 

J TROP MED & HYGIENE 
91:73-75 (1991) 
[PEER-REV JNL 

MAL !IDRLA, T S OURLITY TESTING 
CHLOROQUINE TABLETS 

QIJALITY TESTING OF 
CHLOROOUINE TABLETS IN 
NORTHERN NIGERIA 

"BEING REVISED" 
[RPT PENDING] 

MAL MOLTA, NB COMPARATIVE 
EFFICACY OF 
ALTERNATIVE DRUGq, 
N.E. NIGERIA 

EFFICACIES 'ir 
CHLOROUUINE, 
PYRIMETHRMINE/ 
SULPHADOXINE AND 
PYRIMETHNMINE/ 
SULPHRLENE AGAINST P. 

1990 PUBLISHFU. AcknowledgeMent CCCD. 
58-72?. of childrern positive for P 
falciparum. Varyinq levels of 
parasitoloqic failure with CO, 
delayed cloaranco or recrudescence 
':Type II:, at 07 a DI4. Parasitol 

J TROP MED & HYGIENE 
98:253-9 (1992). 
[PEER-REV JNL] 

FRLCIPARUM IN 
NORTHEASTERN NIGERIA 

failure in 1/50 children on P/S at 
D? and D1. 

MAL MOUNT, DL ADAPTATIONS OF 
SAKER-SOLOMONS, 
FIELD TEST 

RDAPTRTIONS OF THE 
SAIER-SOLOMONS TEST: 
SIMPLE, RELInBLE 
COLORIMETRIC FIELD 
ASSAYS FOR CHLDROOUINE 
AND ITS METABOLITES IN 
IJ:INE 

1997 Field comparison of 
semiquant.itative Sakor-SoloMon3 
S-S,'CqI (1 ug/Ml detection limit) 
with Haskins MMII and laboratory
validation of S-S/CqIlI *2ug/ml
detection limit). using HPLC. 

BULLETIN WHO 
6:295-300 (.1989) 
[PEER-REV JNLI 
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COD NDIOLWELU. (-I EFFICACY OF RKRMU 
IN PERSISTENT 
DIARRHEA 

EVALUATION OF THE 
EFFICACY AND 
ACCEPTABILITY OF 

"AWAITING FUNDS" 

[PENDING] 

AKRMU/COWPER MIXTURE IN 
THE MANAGEMENT OF 
PERSISTENT DIARRHOEA IN 
CHILDREN, ENUGU 

CDD NWRORGU. OC HEALTH ED TO 
IMPROVE MOTHERS' 
SSS PREPARATION 

A COMPARISON OF TWO 
HEALTH EDUCRION METHODS 
FOR IMPROVING MOTHERS' 

"IN PROGRESS" 
EIN PROGRESS] 

ABILITY TO PREPARE AND 
ADMINISTER SSS. RNAMBRR 
STATE 

COD OGREIDE, 0 XAP FOR ORT 
PROMOTION. BENDEL 
STATE 

KRP STUDY FOR ORT 
PROMOTION, BENDEL STATE 

1989 n-400 
FOCUS GPS AND SMALL-SCALE SURVEY. 
"Prevalenca" of diarrhea =61;. 11P 

EFNL REPORT] 

of mothers continued regular 
feeding, only 39% of Mothers knoe 
SSS/ORT, 11P of these could prepare 
it corrortly. 

MA OGBUOKIRI, JE OURLIT'V 
TESTING 
SYRIJPS 

ASSURANCE 
OF CU 

DUALITY ASSURANCE 
TESTING OF CHLOROQUINE 
IN EASTERN NIGERIR 

113R9 n=l-?. (133-Rnapbra State)
10% of samples wore less than 85k 
of stated cohcn., 0% uwere over 

EFNL REPORT] 

I15;'. BFC Method agreed favorably 
mith TLC Mothod. 

MAL OGUNBODE, r0 PYRIMETHAMINE 

PROPHYLAXIS IN 
PREGNHRNT WOMEN. 
ILORIN 

IN I)Ivo AND IH VITRO 
SENSITIvITY OF 
PLOSMOIIUM FALCIPHRUM O 
P;RIMETHRMINE IN 
PREGNANT WOMEN IN ILORIN 

1.OR In vivn parasito resistance uith 
wopl:ly pyrimoth prophylaxis = 6?7 
(n--08). In 0,itro = 60P ':n=10'. R 
se,-ond qr.mjp 'n31:1 r--eived 
pyriMoth 25 Hq ukly aftar cur5ti'e 

NAHLEN at al: LANCEr 
ii 8617:830 ':1989;' 

[PEER-REV JNL] 

doso of LU. No diifororico 4ith 
con. trol- Cn-37) wan :sven over 16 

EPI nJOMO, AR KAP FOR 
STATE 

EPI. ONDO AUDIENCE KNOWLEDGE, 
ATTITUDES RND PRRCTICES 

RESEARCH FOR EPI 

"Roport beinq written" 
ERPT PENDING) 

CoMMUICAT]iOH STRATEGY 
DEVELOPMENT, ONDO STATE 

COn OLRDEPO. 0 FACTORS AFFECTING 
ADOPTION OF SSS. 
IBADRN 

EVRLUSTION CoFFACTORS 
AFFECTING T1HE PDOPTION 
AND USE OF SUGAR SHLT 

"BEING REVISED" 
ERPT PENDING] 

SOLUTION IN THE HOME IN 
IR4ADRN 
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COD OLUSRNVP', 0 LOCAL FLUIDS IN 
DIARRHEA TX 

EFFECTIVENESS. SAFETY 
AND ACCEPTABILITY OF 

PENDING 
EOPT PENDING3 

FLUIDS DERIVED FROM 
LOCAL FOODSTUFF IN 
PREVENTION AND 
MANAGEMENT OF 
DEHYDRATION IN CHILD-EN, 
OGUN STATE 

RRI OSINUSI. K VITAMIN 
ARI 

A STATUS TN VITRm:N A STATUS OF 
PRE-SCHOOL CHILDREN WITH 

AAITING FUNDS 
IPENDI NG 

ACUTE LOWER RESPIRATORY 
TRRCT INFECTION 

EPI OUR. JA NEONATAL TETANUS, 
IFE LGA 

INCIDENCE OF NEONATAL 
TETANUS RND THE IMPACT 

OF PREVENTIVE MEASURES 

"COHPLETED. Auaiting analysis." 
[RPT PENDING] 

ON NEONATAL TETANUS IN 
IFE LGR, OVO STATE 

OTH OVEJIDE, CO DRUG UTILIZATION IN 
CHILDHOOD MORBIDITY 

TRENDS 1N DRUG 
UTILIZrTION PATTERNS FOR 
VARIOUS CRYSES OF 
CHILDHOOD MORBIDITY IN A 
GENERAL OUTPATIENT 
DEPRTMENT 

1989 n--7517 
RETROSPECTIVE REVIEW. Most COmmOn 
dx wore ARI (10-19%). diarrhea 
(5-13.), nutritional (8-13?.), 
Malaria (7-19%)- Anti alarials were 
received by 28-32. of children, 

[FNL REPORT] 

antipyretic!, 21-31%. Approx 2O. of 
all cuildren roeived injectable 
pro--pen. 

HAL O'EYIPO. RC KAP IN rX OF 
FEVERS, KWRRR STATE 

ASSESSMENT OF THE 
KNOWLEDGE AND PRACTICES 
CONCERNING MANAGEMENT OF 

1990 Comploted 5/90. REPORTr" 
ERPT PENDING] 

FEVERS IN CHILDREN 0-5 
VERRS AMONGST PARENTS 
AND DRUG SELLERS IN EDU 
LGR, KRRA 

HAL SEXTON, J MALARIA BEDNET 
STUDY. NIGERIA 

MRI.ARIA 
NIGERIR 

BEDNE7 STUDY, IN PROGRESS 
EIN PROGRESS] 

EPI SHOREMI. mn KRP FOR 
STATE 

EPI, OGUN COMMUNITY-BRSED RESEARCH 
ON KNOWLEDGE, ATTITUDES, 
PRRCTICES AND MEDIA 
HRBITS OF PEOPLE OF OGUN 
STATE ABOUT EPI 

1990 FOCUS GROUPS, SMALL-SCALE SURVEY. 
Mothers domonitratod widespread 
knrowledq of iMmunization but 
incompltq knouledqo of diseases 
prevented and ntmbor of 
iamunizttioni roquired. Clinics 
wero utsuAl 5otur eof inf'ormat ion re 

[FNL REPORT] 

EPI. 
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MAL SOWUIJNMI, A EFFICACY EVALUATION Or RELATIVE 1991 Report submitted (12/91) 
ANTIMRLRRIRLS IN EFFICACY OF ANTIMALARIAL NOT ON FILE (2/93). [FNL REPORT] 
CHILDREN DRUGS IN CHILDREN UNDER 

FIVE YEARS OF AGE 

HSR TOOLE, M FACILITY BASED FACLITY BASED NEEDS 1988 EPI practices wore generally good. Presented at CCCD 
NEEDS qSSESSMENT, ASSESSMENT, NIGER STATE, Most HCWU prescribed ORS or SSS but Yamoussoukro Conf 
NIGER STATE NIGERIA clso prescribed antidiarrhoals or 1988. 

antibiotics. Less than half gave [CONF PROCEEDNG] 
correct CO dose for Malaria. Over 
half of Malaria cases received 
injections. 

HAL UMOTONG. RB CORRELATION OF CORRELATION BETWEEN 1969 n=28 ACTA TROPICR 19:119-25 
IN-VIVO/ IN-VITRO IN-VIVO AND IN-VITRO Failure rate at D? with C025 was (1990) 
CO RESPONSE, RESPONSE OF CHLOROOUINE 54%. Isolates showod in vitro [PEER-REV JHL] 
CALABAR RESISTANT P FALCIPRRUM resistan:e to (0 concentrations of 

IN CALADAR, NIGERIA 5.? pnol/well. 

MAL USANGR EA CO AND FANSIDRR EFFICArIES OF 1966 n= 12.CO), qS,P/S EAST RFR NED J 
EFFICACY IN BENUE 
STATE, NIGERIA 

CHLOROQUINE AND 
PVRIMETHP.MINE/ 

Of 171 childron 
parasitemic. Of 

scroenred, 59% uere 
12 children on 

67:295-301 (1990) 
[PEER-REV JNI.] 

SULFADOXINE IN A C025, 50% parasitologic failure bq 
NIGERIAN POPULATION WITH 014, vs 0.9, failure with P/S 
CHLOROOUINE RESISTRNT P (1v15'. 
FALCI PARUM 

HAL WALKER 0 RISK FACTORS AND Tx STUDIES ON CEREBRAL 1990 n=61 
OF CEREBRAL MALARIA MAL-ARIA IN NIGERIA: RISK HOSPITrAL-BASEO STI.IDY: 2% of [FNL REPORT] 

FACTORS AND EVALUATION childror, (15/61) with cerebral 
OF DIFFERENT TREATMENT Malaria had h. of prophylaxis, 
REGIMENS 14/15 or pyrimethamine, 031 hx of 

convul.ions, 33% ele.at od urea. CFR 
10,. I!F lA-ta.e lev'atod in 

13/16 ptS. vs 0/? controls with 
febri I e convui si oros. 

RRI WILSON, R RP! IN NIGERIA: THE USE OF ETHNOGRAPHIC 1991 MULTIPLE ETHNOGRAPHIC METHODS. Fast ARTS Document 099-AO8 
FOCUSED RESEARCH IN ARI PROGRAM breathing raroly rocogri;od as a (SUBMITTED PUBL] 
ETHNOGRAPHIC STUDY. DEVELOPMENT: RESULTS 

FROM A FOCUSED 
dangr signal- ypntonf of ARI 
often s!5on as riormaI arid coMMon 

ETHNOGRAPHIC sTUDv IN part of devolopmet. Antibictics 
ILE-IFE. NIGERIA and antipyrotics froquentlij 

obtained from drug--sl lors, 
ve,,dors. 

? YUSUF, U SUPPURATIVE OTITIS SUPPURATIVE OTITIS MEDIA 19R9 f1=39 
MEDIA 
ZRIRA 

IN CHII.DREN, IN CHILDREN 0-5 
AGE IN ZARIR 

YEARS OF Of 50? isnolatps, 60%= *,te otitij., 
110% chronic. 5taph aureus-21;, 

(FNL REPORT] 

alb,,s=1(;, psoudom-21:, 
proteus=12:*., :l ob::10., B-hem 
strap=8%. Forty percent of cases 
'r,-rre, 89% with, samc or'gani s. 

Gram Pos most cnmon in acute 
0ififis, In r,,l in chrcnic. 
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mxHALRWANDABUGLIMFURA, L CO, AODIROUINE AND 
P/S SENSIIVITY IN 
RWANDA 

EFFICRCITE DE Lh 
CHLOROUINE, DE 
L'RMODIAOUINE ET DE 
LVASSOCIrTION 
PYRIMETHAMINE/ 
SULFADPXINE POUR LA 
TRAITErENT DU PRLUDISME 
A GIKONKO 

1986 n=98 
PUBLISHED. Soo also DELORON at al 
(1988). 707 parasiteqja 0 07 with 
C025, 17; with C050. For CO tx 
failures given AD. 76. cleared 
para3ites by D7, 100? aparasitomic 
with P/S. 

REVUE MEDICALE 
RWRNDRISE 20:93-97 
(Is8) 
[PEER-REV JNL] 

HAL DELOROH. P RMOOIROUINE AND S/P 
IN CO-RESISTRNr 
MALRRIARUANDA 

AMODIROUIHE AND 
SULFADOXINF./ 
PYRIMETHRMINE AS 
TREATMENT FOR 
CHLOROQUINE RESISTANT 
PL1ISMODIUM FrILCIPRRUM IN 

1986 n=68 (AD:,, 31 (S/P) 
CO treatment failures txd with AiD 
or P/S - 50/68 cleared parasites by
D? with AD, 31/31 cleared parasites 
with P/S by D?. 

AM J TROP MED R 
HYGIENE 38:2q4-B 
(1988) 
[PEER-REV JNL] 

RWANDA 
COD DEHING, H T OF FEVER RND 

DIARRHEA IN 
CHILDREN P-5 YO. 
RWANDA 

ENDIJETES NATIONALES SIR 
LE TRAITMENT DE LA 
FIEVRE ET DE LR DIARRHEE 
CHF2 LES ENFANTS DE 
MOINS 0[ 5 AiMS A 
DOMICILE ET BANS LES 
FORMATIONS SANITAIRES 

1985 n=860 (infants) 691 (mothers) 
82 of fevers txd at home, 52. had 
tiotx 12/193 wore seer, at health 
center in <2 (Jays, 12,; wore txd 
with injoctions at hlth cantor. Of 
169 diarrhea case 66% also c/o
fovor. 28 of diarr-hea txd with 

[FhL REPORT] 

HSR GLIK, D INTEGRATING 
DULITATIVE RND 
OUANrITATIVE 
TECHNIQUES 

INTEGRATING OURLIRTAI'E 
AND OUANTIrArIVE SURVEY 
TECHNIDIJES 

1985 
nRS, 35% txd with injocn 
FOCUS GPS f IN-DEPTH OLInNTITRTIVE 
METHODS. 102 subsamplo of 1905 
clo.ster survey. Mothers' knowledge
of diarrheal illnos was limited. A 

INTL 0 COMMUNITy HLrH 
ED 7:181-200 (1986-87) 
[PEER-REV JNL] 

Major obtaclo to 'ealth canter use 
was lac of rogularan . available 

EPI HATEGEKIHANFI, B EPI MINI-CBM'A[IGP S. 
RWANDA 

MINI-CAMPRIGwi 
COMMiNIVATIOf4. 

FOR EPI 
RWANDA 

I3F? n 398 ,:Fre), 685 (post) 
Recall rate for More than 3 

Prsoented at CCCO 
Yanoussoukro Coof 1988 

MOswagoi. was 
t--3 -os_-.gos 

only 6%. Recall 
was 51%. Print 

for ECONF PROCEE[HG] 

Materials weron loss effective than 

EPI NDIYIJVYEZE. H MEASLES VACCINE IN 
ILL CHILDREN 

IMMUNOGENICITY AND 
SAFETY oF MEASLES 
VRZCIME IN ILL AFRICAN 
CHILDREN 

1986 

%.prbaI tls 

n=26? (2*51 controls) 
79% of cases were Malnourished. No
signif'icant differonce in reactions 
to iMMurzation or srcconvorsion 

INT J EPIDEMIOL 
17:118-55 (l'G8) 
[PEER-REV JNL] 

of ill tnll.%of 208:, vs uell (8O% of 
215:' -hildrern. For children <9 
Months, seroconvorsio = 
55-68% r:11,'20 ill, 15/22 

only 
wall). 
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MAL SEXTON. J EFFICACY' OF C025 
AND C050 IN RWANDAN 
CHILDREN 

PARASITOLOGIC AND 
CLINICAL EFFICACY OF 25 
AND SO ng/kg OF 
CHLORDOUINE FOR 

1986 Parasitologic failure rates of 732 
with C025 (n=90) and 67;% with C050 
(n=18) at D1. GMPD decreased at 
least 962 in both groups. By D14, 

AM J TROP MED HYGIENE 
31:23?-13 (1988) 
[PEER-REV JNL] 

TREATMENT OF P 
FRLCIPARUM MALARIA IN 

9% of C025 (4/11) and 332 of C050 
(1/12) still had fever. 

RWANDAN CHILDREN 

HSR SHEPARD. PS HOUSEHOLD FINANCING 
OF HEALTH CARE, 
RURNDR 

93USEHOLD PARTICIPRTIIUN 
IN FINANCING OF HEALTH 
CARE AT GOVERNMENT 
HEALTH CENTERS IN RWANDA 

1'36 Four hlth centers in Gikongoro, 
Kigali profoctures. Cost recovery 
range = 14 -592 of operating 
costs. Annual health expeneitures 
53.01-54.52 per capita (2.q2 of 
household income). Higher fees WERE 

MILLS & LEE: HEALTH 
ECONOMICS RESEARCH IN 
DEVELOPIHG COUNTRIES, 
1993 
[NON-PEER REV] 

associated with some reduction in 
use of sorvices. 
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HSR BRYCE, J FACILITY ASSESSMENT 
OF CDO CASE 
MANAGEMENT, 
SwRAILAND 

FACILITY ASSESSMENT OF 
CoD CASE MANAGEMENT RND 
FIELD ASSESSMENT OF COD 
TRAINING, 5WRZILRHD 1989 

1989 H=1I5 
Greater than 80. checked 6 
specified signs of dehydrn, Over 
802 instructed mothers in 5 
education Messages (broastfeeding. 
ORS prep. ORS intake, return if 

90-91 Annual Rpt. 
lso included in 
BRYCE: H POLICY & 
PLANNING (1992) 
[PRELIM REPORT] 

child is worse, etc.). Used in 
continued development of BTU 

OTH MCFRRLAND, D COST ANALYSIS OF 
EPI AND CDD. 
SWAZILAND 

COST OF THE EXPANDED 
PROGRAM ON IhMUNIZATION 
AND THE CONTROL or 
DIARRHEAL DISEASES 
PROGRAM IN SWRZILRND 

1989 
evaluation guidelines. 
Cost per itiJ: izn dose (ca.199) 
$3.58. per iMMunized child = 
S51-89. Cost per child txd for 
diarrhea = S3_83. Donors provided
13. of COD costs. 35% of EPI costs. 

MS in preparation. 
[SUBMITTED PUBL] 

Vaccine w.3staqe = 2.6-5.7 doses 

EPI SIMPSON MEE'l E CONTROL 
INVESTIGATION. 

SWRZILAND 

EPIDEMIOLOGY or MEASLES 
IN SCHOUL-AGE[ CHILDREN 
IN SWAZuLON[, 1989 

1989 

used per dose admiisterod. 

Investigation of Measles in high 
coverage popolation (71% in 198?). 
Change ins ago distribution noted 

[FNL REPORT] 

from 1986 to 87. Children > 6yo 
increa5sed to 11. of cases in 1987 
(from 25;! in 1986). 100% of 283 
blood samples seropositivo for 

MAL TANGERMANN, R MRLARIR Tx IN 
CHILDREN WITH 
FEVER, SWAZILAND 

SOURCES AND FREGUENCY OF 
MRLARIA TREATMENT 
RECEIVED BY YOUNG 

CHILDREN WITH FEVER -

1930 

Measles antibody. 

"MRNI.ISCRIPT PENDING." TT77 of 
children with fever" are txd at 
ho-e]-h fn,:ilities, but only 25-. are 
brought on the first day of fever. 

[RPT PENDING?! 

SWAZILAND 
HIS THNGERHANN. R PRECEEDING 

MORTALITY, 

SWRZILAND 

BIRTH PRECIEEDlG BIRrH 
MORTALITY AMONG WOMEN 
PF:ESENTItIG TOI ANTENATAL 
CLINICS IN RURAL FIND 
URRAN SWAZlLFIND 

111.30 n=8:36 ur,Mnn 
fHC--based PBT study, 2 urban, 3 
rural sites. M1edian birth interval 
= 2A Mo., mean = 33.F, Moi. PDT 
index 07/1000 live births. 

Preerotd at CCCO 
Swazi Consultative 
Mtg. 1990 
[PRELIM RPTJ 

Undpr--2 Mortali ty es+ ate from 
cohort life tables . 0.066.Mortality was higher at qxtrees of age and p.3ritq. 

MAL TSHADRLALR R CO EFFICACY 
SWAZILRN 

PRELIMINARY STUDIES ON 
CHLOROQUINE LFrICnCY IN 
SWAZILAND 

1985 P9ELIM RPT ON FILE. 7-day its vivo 
tot, 2 sites. 2776 screened, 72 
po s Sn5. 3-12. of children
contins';d low-grade parai teMi 
after tx with C010. 

[PRELIM REPORT] 
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RRI WILSON. R HEALTH SEEKING 
BEHAVIORS, 
SWAZILAND 

DIAGNOSIS AND MANAGEMENT 
OF RRI BY SWRZI CHILD 
CARETAKERS, HEALERS AND 
HEALTH PROVIDERS, 
1990-91 

1992 INTERVIEWS & FOCUS GPS 
A broad range of illness terms Mere 
used to describe RRI-related 
illness. Fever, cough, rapid
breathing and groaning were most 
cOMMOn syMptoMs. Mothers generally 

ARTS DOC 099-4061 

Also presented at CCCD 
Dakar Conf 1993. 
eNON-PEER REV] 

preferred t2 at health centers to 
home tx. 
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W5TOGOARI G-GPO DEFICIENCY 
AND ANEMIA, CHU, 

LOtiE 

LR FIRBILITE DO DOSAGE 
OULITATIF DE L'ACTIITE 

ENZYMRTIOUE DE LR GGPD 

1993? Data collection completed. ?In 
analyss, report pending. ERPT PENDING] 

ET ROLE DE SON DEFECIT 
DANS LA SURVENUE DES 
RNEMIES CHEZ LES 
ENFRNTS, CHU 

NUT AGBERE, A ANEMIA AND 
NUTRITION, KARA 

ANEMIE ET ETAT 
NUTRITIONNEI. CHEZ LES 
ENFANTS DE 3 MOIS A I 
RNS AU CENTRE 
HOSPITALIER REGIONAL DE 
KARR (TOGO) 

1992 n=495 
Prevalonce of anemia in 
hospitalized children = 66P. 
malnutrn = 12;.(acute), 
18P-chront c). Chronic Malnutrition 
associated aith multiparity, 

[FNL REPORT] 

dietary taboos. There was a 
significant association between 
anemia and chronic Malnutrn(RR=I.9, p=0.001) 

STD RGBODJROnU. D RISK BEHAVIOR FOR 
STD/HIV IN STREET 
CHILDREN, LONE 

RISQUES D'EXPOSITIro RUX
MALADIES SEXUELLEMENT 
TRANSISSIBLES ET SIDR 
CHEZ LES JEUNES DE LR 
RUE A LOME (TOGO) 

1992? n=382 
82A' of st.-oqt children had prior 
sex encounters (vz 81 controls).
Age of first oncounter = 14.5 yrs 
(vs 16.1 controls), 38. of subjects
had prior hw of STD vs. 1? 

EFNL REPORT] 

controls. Only 24. used condoms,
22. "correctly" (vs 42P and 3G of 

COD A|OGO, K IMPACT OF HEALTH 
EDUCATION ON ORT 
USE - MONO, TOGO 

IMPACT DE L'EDUCATION 
POUR LA SRNTE SUR LES 
CONNRISSRNCES ET 
PRRTIQI.ES DES MERES DAMS 
LA REHYDRRTIDN PAR VOIE 
ORALE A DOMICILE DANS LE 
MOVEN MONO TOGO 

1992 
control s). 

n=15 intervention villages (799
"others) vs 25 control villages 
(800). More Mothers used 
edications (36;) than SSS (31%)

for diarrhea. Only 62 used ORS. 
Overall, health oducn had a 
positive effect on knoulege and 

EFNL REPORT] 

EPI ASSIMADI, : EFFICACY 
TOGO 

OF viT A - EFF!CRCY OF VITAMIN R IN
PREVENTING DEATH IN 
HOSPI TALl I ZED CHILDREN 

INCOMP 

practices vs controls. 

Dropped after initial phase
HSR concprns. 

due to 
[SUSPENDED] 

WITHOUT MEASLES - TOGO 
OrH ATrISSO, DRUG PURCHASING 

BEHAVIOR, 210 
PREFECTURE, TOGO 

PRATIQUES D'RCHAT DES 
MEDICAMENTS DANS LES 
COMMUNAUTE RURRLES DE LA 

19937' Reported finished 2/9?. 7In 
analysis, report pendinq. ERPT PENDING] 

PREFECIRF DU 210. 
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OTH BATCHSSI, E PHARMACY PRACTICES ATTITUDES, OPINIONS ET 1991 n=858 
AND DRUG 
UTILIZATION, TOGO 

PRRTIDUES DES 
POPULATIONS RURALES DE 
LA KOZAH VIS-R-VIS DES 
MODES 
D'APPROVISIONNEMENT EN 
MEDICAMENTS 

79. of mothers used the local 
dispensary for tx of sick children. 
At least 392 of respondents 
estimated the nearest pharmacy was 
over 5 km away, 99%; of respondents 
favored creation of village 

[FNL REPORT] 

pharmaci es. 
HAL BSEMRN, J SINGLE DOSE CO 

THERAPY. TOGO 
SINGLE DOSE CHLOROQUINE 
THERAPY FOR P. 
FAI.CIPRUM IN CHILDREN 
IN TOGO, WEST AFRICA 

1981 n=178 children 
98. parasitological cure with CQIO 
(ca.1986). Low blood levels of CO 
in q/1 trcatment failures. 

AM J TROP NED HYGIENE 
36:169-73 (1987) 
[PEER-REU JNL] 

COD BPIEND FEEDING PRACTICES FEEDING PRACTICES DURING 1992 Same as WILSON 2D89? ..-Usa of Home 
DURING DIARRHEA 

TOGO 
- DIARRHEA - TOGO Fluids in ORT - TOGO? [] 

EPI DEMING, H ALL. CONTACTS STUDY. 
TOGO 

THE IMPACT ON 
VACCINATION COVERAGE AND 
VACCINE WASTAGE OF 
VFACrI NATI NG ELIGIBLE 

La,-ge scale intorvention study.
Basoline and initial study done. 
Lator phase suspended du4 to civil 
di sturbances. 

TON HOLD?] 

CHILDREN ST EVERY HEALTH 
FACILITY CONTACT, TOGO. 

EPI DEMING, M TT ALL CONTACTS 
STUDY. TOGO 

THE IMPACT (INTETANUS 
TOXOID COVERAGE, 
RNTITOXIN SEROPREVALENCE 

Copletion tatgot 6/93. Initial 
baseline conpleted. SuApended due 
to civil disttrbances. 

[Off HOLD?] 

AND VACCINE WASTAGE OF 
VACCINATING ELIGIBLE 
WOMEN AT EVERY FACILITY 
CONTACT, TOGO 

HAL DEMING, H HOME TREATMENT OF 
FEVER, TOGO 

HOME TREATMENT OF' 
FEBRILE CHILDREN WITH 
RNTIMALRRIRL DRUGS IN 
TOGO 

1988 n=506 mothers 
Of children with favor, 832 txd at 
home, 9?;. txd on the first day of 
fever - 91. gave CO (61. from 
street vendor or market seller). 
most gave too low a dose of CQ. 

BULLETIN WHO 
67:695-700 (1989) 
[PEER-REV JNL] 

Onltj l13%of mothers prefered 
injections to pitl:s for nalria tx 
of children. 

MAL ECHITEY, N MALARIA AND ANEMIA 
- AFAGNAN, TOGO 

PAI.UDISHE ET ANEMIE CHEZ 
LES ENFRNTS DIE 0 A 12 
ANS A AFRANAN (TOGO) 

1992 n=?01 children (hospital). 39? 
(community). Anemia = 25. 
(hospi talizod children), 51% 

Prosentod at CCCD 
Dakar Conf 1993. 
EFNL REPORTI 

(community). Mean Hgb=?.? in 
parasite positive children, vs 8.8 
in controls (RR of aneMia = 1.2. 
p=0.0005). Annmia soverity worse 
with incroasing parsite density. 
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STATUS 
HED ENG, E FOCUS GROUP 

METHODS, TOGO 
FOCUS GROUP METHODS: 
EFFECTS ON 

ILLRGE-RGENCY 
COLLABORATION FOR CHILD 
SURVIVAL 

1987 n=81 focus gps, 32q women 
Main obstacles to immunization wore 
effort required to keep and use 
imnuniztion card, lack of access to
information, and "laziness*- of some 

HLTH POLICY PLANNING 
5:67-76 (1990) 
EPEER-REV JNL] 

Mothers who possessed aqequat.
knowledge. Recomnendations used in 

EPI ENG, E ACCEPTABILITY OF 
CHILDHOOD 
IMMUNIZATION, TOGO 

THE ACCEPTABILITY OF 
CHILDHOOD IlmflnIZATION 
TO TOGOLESE MOTHERS: A 
SOCIOBEHAVIORAL 
PERSPECTIVE 

1987 
1987 "'ini -c&*pai gns. " 
n=9 focus gps, 110 Mothers 
Failure to complete iMMunization 
was explained by ldck of knowledge 
of when to return, requirements for 
vaccination care, waiting time, 
lack of info, and laziness. Mothers 

HEALTH ED QUARTERLY 
18:97-110 (1991) 
[PEER-REV JNL] 

suggested increasing social control 
NAL. 

HAL 

HIS 

GAYIBOR. R 

GNAMEY K 

JANSSENS, M 

CO SENSITIVITY IN 
TOGO. 1987 

RNIMRLARIAL 
EFFICACY IN rOGO 

TOGO MUHS 
RELIABILITY SURVEY. 
1905 

EVALUATION OF 
CHEMOSESITItJITY OF P 
FRLCIPARUM TO 
CHLOROOUINE IN TOGO, 
1987(7) 

EFFICACITE DES 
ANTIPALUDIOIUES SUR LE 
PLRSMODIUM FALCIPRRUM AU 
TOGO. RESULTRTS D'UNE 
SERIE D'ENQUETtS EN 1988 
ET EH 1989 

TOGO MUHS RELIABILITY 
SURVEY, 1905 

1967 

1988 

1985 

measures
n=79 
33P parasite positive on 07 (CO). 
58% failure at Loa, 3T% Kara 
(CIO). With C025, 31% failure in 
Lome, 10% in Kara. 

Four regions. Mean CQ resistance = 
32% (range 27-39P), Riii ros.stance 
= 2;%. Rmodiaquino- 18.5% 
resi5tence. quinine = 0% (n=86).
See CCCD SWAZILAND CONF for impact: 
CONF SEMINAIRE ATELIER, har 89. 

n=6/30 clusters 
Brass indirect IMR = 93/1000 
female, 113/1000 Male. Direct IMR 

Presented at CCCD 
Yamoussoukro Conf 
1988. 
[CONF PROCEEDNG] 

BULLETIN SOC PATHOL 
EXOTIQUES FILIALES 
81:1005 (1991)
[CONF PROCEEDNG] 

EFHL REPORT] 

103/1000. 13% of deaths NOT 
registered during HUHS were in
first 2 wks of lifo, 72V in first 

Pop KFIMPrTInE. N INTEGRIITIGN OF 
EPI/FP - TOGO 

COMBINAISON DE LA 
PLRNIFICATION rAMILIALE 
AU PROGRAMME ELRRGI DE 
VACCINATION AU TOGO 

yr. 

PRELIM RPT ON FILE. n=16 centers 1:8intervention, 8 control). Number of 
now .- ccptors of family planning
increased from avg 200 to 30 par 

[PRELIM REPORT] 

month. 59% referred by EPI.ovidene of reoatjvs? impact 
No 
on EP. 

Sponzored by Pop Council with CCCD 
EPI KARSn. r ACCELERATED 

VACCINATION 
CAMPnIGNHTOGI 

LES CAMPRGNES DE 
VACCINATIONS ACCELEREES: 
UNE STRATEGIE A 
PERENNISER? 

1907 
toch suFpo t. 
Advantages of caMpaign xncidrd 
raised coverage, scunsitization of 
population and govt. Di-advantages 
= cost. diversion of resources. 

Presented at .CCD 
Swazi Corif 1990 
ESWRZI CONF1 

poor or iradequate vaccination 
practices, misinforMation, and 
ncrf.l r f n i -. #-l 
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HSR LENT. D TOGO FACILITY BASED 
RSSESSMENT, 1988 

HEALTH FACILITY NEEDS 
RSSESSMENT, TOGO 1968 

1988 n=25 facilities 
DeMonstration of ORT on-site was 
rare. Mothers more familiar uith 

CFHL REPORT) 

ORS than SSS. 12% diarrhea cases 
received antidiarrheals., 16P 
antibiotics. IP faevr cases 
received injectable CO. ORS supply 
adequate, sterile syringes often 
unavailable. 

HAL H'DITSI, K KAP STUDY OF 
MALARIA & COD, 
PLATEAUX REGION, 
TOGO 

LUTTE CONTRE LE 
PRLUDISIE ET LES 
MALADIES DIARRHEIQUES, 
REGION DES PLATEAUX: 
PRATIQUES DES MERES ET 
DU PERSONNEL DE SANTE 

1991 n=1203 mothers 
Although 64% of Mothers knew of SSS 
and 712 ORS, only 282 correctly
prepared SSS, 50% ORS. CO used by
94 of Mothers for fever, 46 gave
"at least" 3 days tx. HCWs tended 

EFNL REPORT] 

to give ms doses of CO and 
generally did not use dose 
schedules. 

HAL TAIROU, A CLINICAL DIAGNOSIS 
OF MALARIA, TOGO 

MORBIDITE PRLUSTRE CHE2 
IFS ENFANTS DE 0 R 5 RNS 
A SOTOUBOUR: FIRBILITE 
DE L'EXAMEN CLINIQUE 

1992 ri=1020 
HOSPITAl SrUDy. Fever was Main Sx 
(62!). Only 35% had fever on 
examination. ParasiteMia was higher 

[FNL REPORT) 

in febrile (62%) than non-febrile 
(38%r) children (p=O.O001). For 
parasite density = I0,UOO/mm3, 
sensitivity 7 99?, specificity 
=59%. 

HIS WIALDMAN. R HUHS PT-I STUDY, 
TOGO (1984) 

A STUDY or INFANT RNO 
JUVENILLE MORTALITY, 
INCIDENCE RATES OF 
DIARRHEAL DISEASE AND 
FEVER, TREATMENT AND 
CERTAIN MATERNAL 
CHARACTERISTICS 

1964 n=2965 woMen 
Of 4,966 live births, 5.6% had 
died. EstiMated IMR = 33/1000, 1-4 
mortality = 42/1000, 0-4 hortality 
= 74/1000. Immunizn coverage was 
gerrally low despite relatively 
good access i. services. See also 

[PRELIM REPORT] 

COD WILSON, R USE OF HOME FLUIDS 
IN ORT- TOGO 

USE OF HOME FLUIDS IN 
ORT - TOGO 

1990 

JANSSENS 1985. 

Also called "Feeding Practices 
during Diarrhea, Togo" -- Mrs. 
Uernau Mitchell is cited as 

[73 

principal investigator KSoo trip 
report: Briend /90). 
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noHSR UGANDAHALISON, MD R NEW RPPROCAH TO 
LOCAL AREA 
MONITORING, UGANDA 

ESTIMATING HEALTH 
SFRICE UTILIZATION, 
IMMUNIZATION COVERAGE 
AND CHILDHOOD MORTALITY, 
A NEW APPROACH IN UGANDA 

1"4 n=2450 households 
Purposivo saMple. IMR of 95/1000
births. 1-4 Mortality of 25/1000. 
Rpprow 3.2 episodes diarrhea per 
yr. Only 12Z episodas txd with 

BULLETIN WHO 65:325-30 
(1387) 
[PEER-REY JNL] 

ORS,'SSS, 622 received drugs. Only
39P children 1-4 fuilly iMmunized. 
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NX ZAIRE 
CDD BROWN, J KNOWLEDGE RHD 

PRACTICES IN 
DIARRHEAL DISEASE. 
KINSHASA 

CROYRNCES Er PRATIQUES A 
PROPOS DE LR DIRRRHEE, 
KINSHASA, 1984 

1981 Interviews with 40 Mothers, 7 
nurses ro:traditional practices. 
Treatments include traditional 
fluids and purgas. For SSS, I 

[PRELI REPORT3 

different size spoons, 5 grades of 
salt cnJ 5 types sugar identified. 
0/10 mothers had sugar in 
household, only 5/10 had salt. 

HIS CHAHNAZARIAN, A HUBS FOLLOW-UP 
MORTALITY STUDY, 
ZAIRE 1988-89 

IMPACT OF SELECTIVE 
PRIMARY CARE ON 
CHILDHOOD MORTRLIrY IN R 
RURAL HEALTH ZONE OF 
ZAIRE 

1989 n=191? Mothers 
Estimated undr-five Mortality 
declined from 41 to 33/1000 
person-years. IMR was virtually 
unchanged (?7.- vs 75.9). 

INT J EPIDEMIOL 
22(S1):532-S41 (1993). 
[PEER-REV JNL] 

EPI CUTTS. F E-Z VACCINE 
DEMONSTRATION, 
ZAIRE 

THE IMPACT ON MEASLES 
MORBIDITY AND MORTALITY 
OF ADMINISTERING 
MEDIIJM-rITRE E-Z VACCINE 
AT 6 MONTHS OF AGE AND 
MEASURES TO INCREASE 
VACCINE COVERAGE, 

1992 Coverage in 12-23 mo age group 
increased from 50% in 1985 to 68k 
in 1990 (55X to g6e9by verbal hx). 
Measles rafes declined by 90% from 
37.5/10,000 in 1980 to 1.6 in 1991. 
Proportion of casos in older 
children incroasod. 

SubMitted for 
publication. 
[SUBMITTED PUBL] 

EPI CUTTS. F RIK/ E-Z VACCINE 
STUDY. ZAIRE 

COMPARISON OF THE 
IMMUNOGENICITY OF AIJ-C 

1992 In Manuscript. 

[SUBMITTED PUBL] 
AND HIGH-TITRE EDMONSTON 
ZAGREB VACCINE AT I 
MONTHS OF AGE WITI 
MEDIUM AND HIGH TITRE 
E-Z AT 6 MONTHS 

EPI CUTTS, F MEASLES 
SEROCONVERSION IN 
HIVe CHILDREN -
ZAIRE 

IMMI.INOGENICITY OF 
HIGH--TITER E-Z VACCINE 
IN HIV POSITIVE CHILDREN 
- KINSHRSn. ZAIRE 

1991 n=19 IIIV--infected children. 376 
controls. No increase in 
post-vaccination symptoms 7-10 days 
after vaccination. Seroconversion 

J INFEC DIS 
167:1118-21 (1993) 
[PEER-REV JNL 

was somewhat lower in HIV-infected 
(76%) vs controls 036%). 

MAL GREENBERG. RE INTRAVENOUS OUININE 
THERAPY OF P 
FRLCIPRRUM, 
KINSHASA 

INTRAVENOUS QUININE 
THERAPY OF HOSPIrRLIZED 
CHILDREN WITH P 
FALCIPARUM MALARIA IN 
KINSHASA, ZAIRE 

13R7 n=3I 
nf 31 childrn tcd with quinine, 33 
were clinically well with nogativo 
sMears by D?. One child, who 
presented in coma. died. Mean fever 

AM J TROP MED 
HYGIENE 10:360-4 
{1989) 
[PEER-REV JHL] 

clearance timj was 11.1 hr. 
parasite cloaranca = 59.6 hrs. 

MAL GREENBERG. AE BLOOD TRANSFUSION 
AND HIV 
SEROPOSITIVITv. 
ZAIRE 

THE RS5OCnATION BETWEEN 
MALAPIR. BLOOD 
TRANSFUSIONS, RH HIV 
SEROPOSITIVITY IN A 
PEDIATRIC POPULATION IN 
KINSI4RA$A. 2AIRE 

1386 n:16? 
Of 16? hospitalized children. 67P 
had malaria, 47 received 
transfusions, 13; were HIV 
seropositivo. Of 11 soropositite
patients. 10 received transfusions 

JAMR 259:515-3 (1988)
[PEER-REV JNL] 

during current stay, 4 were 
confirmjd proviou:;lu seoroneqativa. 
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HAL HEDBERG, K ANEMIA AND MALARIA 
IN CHILDREN, 
KINSHASR 

P FALCIPPRUM ASSOCIATED 
ANEMIA IN CHILDREN AT A 
LARGE URBAN HOSPITAL IN 
ZAIRE 

1988 n7-18 
HOSPITAL STUDY. 13;% of children 
were anemic, 109 severely anemic. 
Parasitemic children were 2.1 times 

Al J rROP MED HYG 
18:365-71 (1993) 
PEER-REV JNLJ 

more likely to be ildly anemic and 
8.0 times severely aneMic than 
controls. 

COD MOORE, M RECIPE FOR HOME SSS 
IN ZAIRE 

DEVELOPMENT OF R RECIPE 
FOR HOME PREPARED 
SALT-SUGRR SOLUTION IN 
ZAIRE: A COMBINED 
ANrHROPOLOGIC, 
EPIDEMIOLOGIC AND 
LABORATORY APPROACH 

1987 Field test of SSS recipe: With 
original recipe, 6%. of solutions 
exceeded WHO recommendatijons for 
sugar. 40% for salt. With revisedformula, 10P had >150 meq/L 
glucose, 21 >120 moq Nat. Final 
recipe, 11% exceeded sugar 

[PRELIM REPORT] 

COD MOORE, M ORT EXPERIENCE AT 
HAMR YEHO HOSPITAL, 
1901-65 

NEW PARAMETERS FOR 
EVALUATING ORAL 
REHYDRATION THERAPY: ONE 
YERR'S EXPERIENCE I.4 A 
MAJOR URBAN HOSPITAL IN 
ZAIRE 

1985 

concentration, 8% salt. 
RECORD REVIEW. On average. 162 used 
SSS before coMing to hospital. 
AdMissions for non--severe diarrhea 
decreased from 30% to 122 of 
admissior-. botwon Ist and qth
quar'ters- CFR decreased from 6.9% 

J TROP PEDIATRICS 
35:179-81 (1989) 

Also CCCD CONF 
Yamoussoukro 1988 
[PEER-REV JNL) 

MAL NGUYEN-DINH, P Co SUSCEPTIBILITY 
IN KIHSHASR AND 
MBIJI-MAYI 

IN VIVO RHD IN VITRO 
SUSCEPTIBILITY TO 
CHLORDOUINE OF P 
FRLCIPARUM IN KINSHASA 
AND MBI.I.JI-MAYI. ZAIRE 

1983 

to 1.22. 

n=109 
All patients cleared parasites with 
no recurrrnce by 021 with C0O or 
C025. In week 1. 10/43 recurrence
with C010, 3/66 with C025. Full 

BULLETIN WHO 
63:325-330 (1985) 
[PEER-REV JNL] 

son-sitivity in all but 3 of 101 in 
MP'. NGIJYEN-DINH, P IN VITRO STUDY OF 

P. FALCIPARUM, 
KINSHRSR 1986 

PLRSMODIUM FRLCIPARUM IN 
KINSHASA, ZAIRE: IN 
VITRO DRUG 

SUSCEPTIBILITY STUDIES 

1986 

vitro test5. 

n=33 
Resistance found in 82P of 
isolate. PyrimethaMine resintance 
in 52?. of isolates 

AM J TROP MED HYG 
37:217-19 (1987) 
[PEER-REV JHL] 

HAL PALUKU, KM CO EFFICACY IN 
PREGNANCY, KINSHASA 

ETUDE IH-VIVO 
CHLOPOOUINE: FEMMES 
ENCIENTES ET ENFANTS A
KINGASANI 

1986' n=71 woman, 33 chidron 
41? of pregnrt women were COlD tx 
failures vs 31% with COj, 71% of
children txd with C025 were 

[FHL REPORT] 

parasitologic failures. 
MAL PRLUKU. KM CO RESPONSE IN 

CHILDREN AND 
NATIONAL POLICY, 
ZAIRE 

RESPONSE OF CHILDREN 
WITH P. FALCIPARLIM 
MALARIA TO CHLOROOUINE 
RHD DEVELOPMENT OF A 
NRTIONpl. MALARIA 
TREATMENT POLICY IN 
ZAIRE 

1985 n=339 
7D in vivo CO sensitivity in 1/9
rQgions. With COIO, parmsitologic 
curp at D7 was 92? (BwRamanda) to 
29. Kiroshasa: . With C'25. range
71% (Kirdu) to 41% (Kirishasa). Only
1/51 children was fobrilo at. 07. 

TRANS ROY SOC rROP MED 
HYG 82:353 (1988) 
[PEER-REV JNLI 

Anodiaquine had 69%. curd (vs 14% 
(029)
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MAL SHAFFER, N 


HAL SHnFFER. N 
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HIS TRYLOR, W 
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TITLE 


hRLRRIR PROPHYLAXIS 

IN PREGNANCY, 

KINSHRSR 


EFFECTIVENESS OF 

RLTERNATIVE 

RNTIMRLRRIRLS. 

ZAIRE 


TUMOR NECROSIS 

FACTOR AND SEVERE 

MALARIA 

TRENDS AND RISK 

FACTORS FOR HIV 

SEROPOSITIVITY, 

ZAIRE 


MALARIA RND 

PREGNANCY IN ZAIRE. 

19R5 


HIIHS BASELINE 

SURVEY 1981, ZAIRE 
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FRISRILITE/ EFFICRCITE 19877 n=1885 
DE LA CIIEMOPROPHYLAXIE/ 1200 mg O/rmo vs. tx prn for fever 
TRAITMENT CHEZ LES vs. control: Primips had lower 
FEMMES ENCIENTES 	 birthgt, otherwise no significant
 

in birhtugt difference was seen
 
with CO prophylaxis. Significant
 
increase in failure rate soon with
 
C01200 comparod with CO 25 mg/kg.
 

EFFICACITE COMPARATIVE 1987 Surveillance at 3/11 sites. Failure 
DES TRAITEMENTS rates at 0? ore 14-81% for C025, 
ALTERNRFIFS ORNS LES 2%-9% for quinin (110 mg/kg) and 
INFECTIONS A P 2%-1% for pyrimethamine/ 
FALCIPARUM All ZAIRE sulphadoxine (Fansidar)-

TUMOR NECROSIS FACTOR 	 199? n=61 

AND SEVERE MRLRRIA 	 Geometric moan concentration of TUF 

among children with severe malaria 
(71 pg/Im) was higher than 26 
severely ill children without 
parasitemia (10 pg/ml. p < 0.001). 
Principal support - USAID PRSA BRF 
0121 PHC 22333, WHO TO. 

TRENDS AND RISK FACTORS 1988 n=1110 
FOR HIV--l SEROPOSITIVITY Prospective study. Evaluation 
AMONG OUTPATIENT post-introduction of blood 
CHILDREN. :INSHASR, screening prograM. Association of 
ZAIRE transfusion uith HIV seropositivity 

was higher for children who 
received a transfusion before 1987. 
Principal support: USAID PASA BRF 
0121 PHC 22333. 

MALARIA INFECTION IN 1985 Five maternityl centers in 3 

PRE1GHANT WOMEN IN ZAIRE: regions. Womren in first or second 
THE EFFECTS AND pregrancy had a higher frequency of 
POTENTIAL FOR parasitenia, higher parasite
 

INTERVENTION densities, higher rates of
 
stillbirths and low birth weight
 
babies.
 

MORTRLITY AND USE OF 1985 n=?OOO+ women, 80004 births 

HEALTH SERVICES SURVEYS 152 of pregnancies resulted in 

IN RURAL ZRIRE 	 fetal death. EstiMated under-5 

child Mortality= 11/1000 
(reintorview) vs. 25.5 baselino). 
keourvey increased reported deaths 

116% (vs. 11P increase in reported 
births). 

PUBLICATIONS
 
AND STATUS
 

[FRIL REPORT]
 

ANNRLES DE LR SOCIETE
 
BELGE DE MEDECINE
 
TROPICRLE 69:25-33
 
(1989)
 
[PEER-REV JNL]
 

J INFECT DISEASES
 
163:96-101 (1991)
 
[PEER-REV JNL]
 

RIDS 1:1232-6 (1990)
 
[PEER-REV JNL]
 

ANN TROP MED PRRASITOL
 
82:113-20 (1938)
 
[PEER-REV JNL]
 

INSERM 115:491-8
 
(1986)
 

INT J EPIDEMIOL
 
22$:51):515-S19 (1993)
 
[PEER-REV JNL
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EPI TAYLOR, MR EPIDEMIOLOGY OF 
MEASLES, KINSHASA, 
1980 - 1985 

MEASLES CONTROL EFFORTS 
IN URBAN AFRICA 
COMPLICATED BY HIGH 
INCIDENCE OF MEASLES IN 
THE FIRST YEAR OF LIFE 

1986 MULTIPLE METHODS. Vaccine coverage 
increased fro" 37Z in 1977 to 62X 
in 1983, remaining static from 
1983-86, 27% of Measles cases 
occurred in children before age 9 

AM J EPIDEMIOL 
127:788-91 (1968) 
[PEER-REV JNL] 

MAL 

HIS 

TAYLOR, MR 

VERNON, A 

COMMUNITY SURVEY 
FOR MALARIA, 
KINSHASA 

MUHS FOLLOW-UP 
SURVEY 1988-89, 
ZAIRE 

CLUSTER SURVEY FOR 
MALARIA AND EPI, 
KINSHASA 1983 

CHANGES IN USE OF HEALTH 
SERVICES IN A RURAL 
HEALTH ZONE IN ZAIRE 

1981 

1989 

Months. 

n=1879 mothers, 3092 children 
371/1000 episodes of fever in 
preceding 2 wks. estimated 9.7 
opisodos per year. For adults, 
estimated I episodos per year. 

n=1917 Mothers 
IMMunization coverage itncreased for 
all antigens. Greater recognition 
of SSS noted. Little change in 
treatment of febrile children from 

Cited in ANN SOC BELGE 
MED TROP 65(S2):215-22 
(1985) 
[PEER-REV JNL] 

INT J EPIDEMIOL 
22(S1):S20-531 (1993) 
[PEER-REV JNI.] 

EPI VERNON, AN ACT'IVE SURVEILLANCE 
FOR PnLIO, KINSHASA 

SURVEILLRNCE ACTIVE DE 
LA POLIOMYELITE 
PARALYTIQUE DANS LR 
VII.LE DE KINSHASA. ZRIRE 

1989 

1981. 

n=132 cases 
53% of cases reportod by Main rehab 
center, 22% by largest pediatric
hospital. Type I wild poliovirus 
isolated from 13/56 cases. Also 
presented at CCCD CONF SWAZILAND, 
1990. 

WKLY EPIDEMIOL REC 
66:81-83 (1991) 

Also CCCD Conf 
Swaziland 1990. 
[NON-PEER JNL] 
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W ZIMBABWE 
CoD mTERO, S S KRP IN DIRRRHER 

PREVENTION AND 
TREATMENT, ZIMBABWE 

ASSESSMENT OF KNOWLEDGE 
ATTITUDES AND PRACTICES 
IN THE MANAGEMENT AND 
PREVENTION OF DIARRHEA 
IN ZIMBABWE 

1965 n=4RO 
COMMUNITY SURVEY. 73% believed 
diarrhea no preventable. 462 of 
"others took child to hIth center. 
Although ?2e had been taught SSS, 

[FNL REPORT] 

only 21% able to recall formula 
correctly (vs 75% of HCUs). 
Sugar/salt available in >807 of 
households. 

CDD SIMANGO, C WEANING FOODS AND 
DIARRHEA. 2IMBRBWE 

STUDIES ON THE ROLE OF 
WEANING FOODS AND 
DRINKING WATER IN THE 
TRANSMISSION OF 
DIARRHOEA IN CHILDREN OF 
FARM LABOURERS IN A 
COMMERCIAL FARMING ARER 

1987 n=222 
Most foods stored for 13-24 hrs, 
few were stored more than 24 hrs. 
E coli present in I?X of 
"'leftovers" vn 15% oiher. Overall, 
3% of samples contained bacterial 
pathogens. 

ALNWICK et al.: 
IMPROVING YOUNG CI-D 
FEEDING ICPC-265o, 
1987 
ECONF PROCEEDNG] 

MAL IRYLOR P COMPLIANCE MA1LRRIA 
PROPHYLAXIS 

COMPLIANCE WITH MALARIA 
CHEMOPROPHYLAXIS 
PROGRAMMES IN ZIMBABWE 

1986 Program revieu/ ealuation study of 
National Railways of ZiMbabwe and 
Hippo Valley Estates prophylaxis 

[FNL REPORT] 

prograMs. On-5ite observations and 
questionrnaire. .. CCCD study? 

MAL TAYLOR. P MALARIA DRUG UTIL. 
RND AVAILABILITY 

ASPECTS OF DRUG 
AYRILARILITV AND 
UTILISATION IN REI.ATIOU 
TO MRLRRIR INf ZIMBAB1E 

1966 n 81? 
Four regions. Only I0V of clinics 
used 51ido confirmation. Less than 
50% of households knew correc# 

EFNL REPORT] 

transmission/ prevention. 81, of 
clinics knew correct adult dose of 
CO, 48-059 know correct pediatric
dore, A2Z of 'H~s know correct 
Adulf d,-so


