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The Institute for International Programs (IIP) was founded in
1985 at The Johns Hopkins University School of Hygiene and Public
Health to coordinate interdepartmental and Interdisciplinary
research on health projects in developing countries. The
Institute is involved in activities in many fields of
internaticnal health, with a major focus on child survival
programs in developing countries. Faculty members associated
with the Institute are organized into working groups. This
publication is a product of the Evaluation Working Group, and is
the ficst in a series of occasional papers to be published by the
Institute for Internaiicnal Prouyrams.




Introduction

The Instituvte for International Programs at the Johns Hopkins
Uriversity, School of Hygiene and Public Health sponsored a two-day
workshop to review methodological approaches to evaluation of the impact
of healich programs on mortality and morbicdity among infants and children
in dzveloping countries. The apenda and list of speakers and are given
in Appendix 1. Alco enclosed is a 1ist of key references suggeste” by
the speakers for each topilc on the agenda.

There was consensus that all health programs require provider-based
(tier 1)* informatfon on i.puts and ouiputs to monitor activities and
facilitate management decisions. These data can usually bLe derived from
administrative records. Tn many projects it is desirable to evaluate
programs at a pcpulation level (tier ) by measuring knowledge of and
attitudes toward heaith activities, as well as covrerage and utilization
of services. These tier 2 data are usually derived from population
based sample surveys which mav be single purpose enquiries such as
immunization coverage (EPI), use of oral rehydration therapy (ORT) and
contraceptive prevalence survevs (CPS), or broad-based health inrsrview
gurveys (HIS). Emphasis was alse given to the importance of disease
survelllance for monitoring of Zmmunization programs. In some cases it
may also be possible to assess the efficacy of certailn health measures
in the community. TFor example, vaccine efficacy can be estimated from
survelllance studies 1f information is available on immunization status
of cases, the efficacy of nutritional programs can be monitored by
institution or population based anthropometry, and contraceptive
use-effectiveness can be measured from retrospective survevs. Although
tier 2 evaluation allows monitcring of a program in the community, for
most health interventions 1t {is difficult to translate measures of
coverage or efficacy directly into estimaces of the program impacc on

morbidity and mortality (tier 3). TImpact evaluation, particularly

* The United States Agency for International Development (USAID) has
sugpested three levels of evaluation, designated as tiers 1, 2, and 3
depending on data sources and outcome measures. Tier 1 implies
rrocess evaluation based on service statistics, tier 2 implies
measurenment of nopulation coverage and use-effectiveness based on
survey data, and tler 3 {mplies measurement of program impact derived
from speeial studiles.



estimates of mortality change, requires special studies which can only
be conducted under limited circumstances. Such studies entail
measurement of the level and trends of mortality and/or morbidity in
relation to program activities. Thus tier 3 impact evaluation
incorpcrates, but 1s not a substitute for routine program evaluation at
tier I and 2 levels.

There was extensive discussion c¢ the value and rationale for
health impact evaluation. It was agreed that impact evaluation is only
appropriate if the results are of importance to policy decisions
regarding program strategy, allocation of resources or prediction of
project outcome, and in some cases for accountability and justification
of expenditures. However, impact evaluation is only feasible if
declines of mortality or morbidity are large eaough to be measurable,
and this is contingent on the level of program achievement, the type of
incervention and velevant outcome measure, as well as the sample sizes
required for study and the duration of observition. These factors must
be weighed in relation to the costs of the research.

The Workshop considered the methodology and problems of health
lmpact evaluation in terms of mortality and morbidity measurement,
including special applications of surveillance studies and case-control
studies, as well as measurement of coverage and utilization of services,

including observaticnal studies, and cost-effectiveness assessment.

Measurement of Mortality

Dr. Kenneth Hill gave an overview of direct and indirect methods
for estimating mortality levels and trends, primarily from survey data.
A summary of the iInformation that can be obtainec, and the advantages or
disadvantages oS each approach is shown in Table 1. The importance of
repeated surveys, was emphasized tLoth for the measurement of trends in
mortality, and as a means to rectify deficicnciles in data quality. The
"truncated maternity history" approach collecting information on dates
of each birth and the survival or date of death for deceased children
over a period of five years prior to interview was considered the most
reliable and economic method, but great care nceds to be gilven to
questionnaire design and interviewer training to ensure consistency over

time and to minimize errors. Reporting errors, particularly the



omission of deaths of very young infants, and misstatements of age or
timing of events were considered to be the major problems with this
method. ZSampling errors were also of concern, since with rare events
large numbers of respondents are required to provide precision, but
logistic/cost constraints often entail sample sizes below those
desirable for statistical purposes. It may not, therefore, be feasibhle
to show statistically significant declines in mortality under most
clrcumstances, and impact eveluation may be confined to demorstrating
plausible trends rather than testing the hypothesis that a program
significantly reduced mortality.

Other approaches such as questicns on the date of birth and
survival of the most recent child or births and deaths of children
within the past 12 months generally provide poor data due to omission
and mistiming of events. A promising new method 1s to ask women at time
of delivery about the survival of their last born and next to last born
children. This allows 2stimation of the probability of dying up to
approximate ages Z and 5, respectively. However, the data provide
average mortality estimates over a variable period preceding interview
which Iimits the ability to detect recent trends, and since interviews
are generally conducted in institutional settings where mothers come for
obstetric care, self selection, which may change over time, can
undermine external validity and introduce bias. Furthermore, changing
prevalence of family planning or declines in fertility can selectively
affect the population of mothers and distort mortality trends measured
by this rethod.

Dr. Douglas FEwbank discussed the use of sample registration
systems, particularly for evaluation of overall mortality trends in
response to health activities in defined populations. The use of
multiround surveys was considered more cosi-effective than continuous
household surveillance, but ideally it is desirable to have more than
one survey round per year so as to capture information on seasonal
varlation and to obtain complete reports of early infant deaths. It 1s
often difficult to obtain baseline mertality data prior to
Implementation of health activitles, and there is frequently need for
Initial retrospective maternity history studies to establish pre-project

mortality levels. Costs can be reduced and supervision enhanced by the



use of health workers to collect data, but care must be taken to avoid
biased reporting and excessive demands on personnei time. Some studles
have used "contrnl" or "comparison' areas in a quasi-experimental design
to monitor non-program trends. However, problems of comparability can
arise 1f control area population characteristics or data collection
differs from that of the experimental study areas. In all follow-up
studies careful training and supervision is required to maintain data
quality and consistency. An advantage of population sample registration
areas 1s the ability to better link individual level mortality data to
socioeconomic characteristics, health utilization or morbidity data for
research purposes, but such intensive lnvestigation may undermine the
'representativeness" of the study population relative to the general
population and limit generalization of findings.

Ms. Susan Zimicki reviewed the collection of data on causes of
death. Existing vital records are seldom adequate for this purpose and
since most deaths occur without medical attendance, information on
diseases preceding death must ucually be obtained from retrospecitive
interviews of familv members (often termed "verbal autopsy"). Open-
ended questions addressed to relatives do not provide reliable informa-~
tion on most diseases because culturally specific classificatory systems
often do not coincide with recognrized medical diagnoses, and secondary
interpretation of responses by interviewers is often biased. Studies
have been conducted using symptom-prompted questions with structured
questionnaires which record the duration and severity of the symptoms or
signs prior to death. An example of a record form is given in Figure 1.
The timing of symptoms is important to ensure that relatives do not
report unrelated illnesses that occurred long before the terminal
events. The medical diapgnosis can be based on computer algorithms or
review by a group of experts. Also, multiple causes of death and their
temporal sequence can be ascertained (e.g., malnutrition or wasting
prior to the terminal illness). These methods have been field tested in
Bangladesh and Senegal with promising results, particularly in the
diagnosis of tetanus, measles, diarrhea and dysentery. Interview time
was generally 20 minutes, and recall appeared to be good up to 10-12
months after death. Preliminary anthropologic review is needed to

identify and pretest culturally specific questions, and further research









of available service statistics. However, as with all service based
information, varying quality or completeness of measurement and
selective service utilization by subgroups of the population can
compromise interpretation, Of particular concern in this regard 1s the
non-use of services by the most disadvantaged subgroups who are most at
risk., Although surveillance data can be useful 4n detecting unexpected
deterforation in nutritional status, repeat cross-sectional surveys or
longitudinal studies are reguired for measuring the impact of health

programs on nutritional status.

Measurement of Morbidity

The measurement of morbiditv from selected immunizable diseases was
reviewed by Dr. Neal Halsey. Hospital or clinic based data selectively
include more severe cases of 111ness and may not accurately reflect
disease patterns in the community, but surveiliance of routine institu-—
tional records can be of value in monitoring immunization programs and
detecting epidemic outbreaks. Similarly, routine reporting of
notifiable discases can be of value, although, as indicated by U.S.
experience with measles, the proportion of all cases notified 15 liable
to change as immunizatlion coverage improves.

More precise measurement of morbidity in the community {is
difficult. Prevalence of prior infection can best be estimated from
sero-epideminlopic surveys, but these are expensive and may be
Impractical under most circumstances. However, for diseases such as
measles, Interviews using local terminnlogy or structured questions on
sympton/sisn couplexes {e.y., fever, rash, desquamation, cough,
corjunctival infection, etc.) have hipgh sensitivity and specificity in
most settings, l2rgely because measles is a well-recognized illness
which can occur only once in an individual's lifetime. The critical
issue 1s the age at infection since early age of onset is associated
with increased scverity, complications and case fatality, and with
persistent prowth deficits among survivors.

The prevalence of paralytic polio can be assessed by lameness
surveys of the peneral population, basing the diagnosis on an asymmetric
flaccid paralysis vith no sensory loss, and a history of acute onset

assoclated with fever and no subsequent progression of paralysis. WHO









study revealed several problems with the case-control approach which
require further study.

Misclassification of disease or exposure status is always a
difficulty, and studies of diarrhea are particviarly problematic because
of multiple etiologic agents, only some of which mipht be related to the
exposure of interest. Also, the exposure (e.p., good water supplies)
may be hard to define or teo measure by interview alone, and can vary in
quality over time (2.g., system breakdown in response to flooding).

This nondiiferentinl misclassificatlion biasg may bave diluted the
observed association between diarrhea and water/sanitation. Selection
bilas is an inherent problem of institution based studiecs because
disproportionately more severe cases are included, and because of con-
founding by socioecoremic factors associated with both discase risk and
likelihood of healtch service utilization. Another important selective
factor Is distance frem the c¢linfic. Choice of appropriate clinic based
contrels and adjiustment for socioeconemic characteristics or place of
residence can minimize these hiases, but may Inadvertently cause "over-
matching" of caser and controls, thus diluting the apparent impact. For
example, socioeconomic status and place of residence may be strongly
correlated with adequacy of water and sanitation. TFurthermore, with
recurrent diseases such as diarrhea, Individuals may be included in the
study more than once (e.g., a control u v later become 4 cose and vice
versa); this is called incldence density sampling and railses serious
problems of overrepresentation of those children with recurrent or
multiple I[llnesszs, thus introducing variable bias into the measured
effects. However, including an individual only once (cumulative density
sampling) may underestimate the fmportance of recurrent or multiple
illness. It is probably best to analyze data separately for repeated
episodes, and for first eplsodes of 1llness so as to ascertain the
magnitude of these effects. TFinally, the cxperfence with these cose-
control studles indicates the need lor substantial sample .izes to
measure small effects while allowing adjustment for confounding and
estimation ot interaction. Turther empivical studies are required and
several Investigations of shigellosis, measles and low birthweight are

ongoing.









In summary, measurement of vaccine efficacy 1s valuable both for
program monitoring (to detect vaccine failures) and for assessment of
program impact. Epidemiologic approaches hold promise of contributing
in a cost-effective and reliable manner to the coilection of this

information.

Measurement of Coverage and Utilization

Dr. William Taylor reviewed measures of program performance, and
described the methods used by the Control of Communicable Childhood
Diseases (CCCD) program at CDC. Direct or indirect process measurements
of program inputs and sutputs can often be obtained from routine data
(e.g., statistics on the numbher of vaccines given, timeliness with
respect to age and completeness in terms of immunization schedules), and
clinic review can provide information on health facility assessment
using the quality of service performance, and availability and
continuity of supplies as indices. However, these tier 1 provider-based
studies may not reflect services in the community, which require tier 2
population-based surveys of coverage, utilization and efficacy.

There has been extensive experience with health interview surveys
in both developed and developing countries which has recently been
reviewed by a number of authors (see references). Poor validation or
standardization of questionnaires, as well as culturally specific
problems in responses to questions on illness, complicate interpretation
of survey data on morbidity and health care utilization. Much greater
attenticn nceds to be given to wuestionnaire design, development of a
locally appropriate "vocabulary” of illness and grading of perceived
severity, and where possible, “initation of questions to the simplest
indicators.

There have b2en numerous cluster sample surveys to monitor health
care utilization/coverage, particularly with regard to immunization, ORT
use and family planning. However, many of these surveys focused on only
one interventicn and thus provided limited and potentially selective
informatior. and there {is need for integrated surveys tiat can provide
an overview of health activities in the community.

Tn most situations, health administrators need to know the

population that is actually covered by services as well as the level of
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Integratior of Demographic and Epidemioclogic Studies

Dr, Ron Gray reviewed the similarities and differences between
demographic and epidemiologic approaches to health impact evaluation,

In general, demographic studies estimate mortality levels in relation to
underlying socioeconomic characteristics without adequate attencion to
proximate determ’nants of mortality, particularly use of health care;
whereas epidemiologic studies tend to focus on intermediate determinants
but are often constrained by inadequate data on mortality estimation and
underlying socioeconomic factors. There is a need to integrate the two
survey approaches and to provide more data on diseases associated with
death. However, collection of addivioral information may result in
excessively long or complex questionnalres which rreate problems of
respondent compliance, and require more skilled and better trained
interviewers. Also, longer interview times may not be feasible in the
large-scale survevs required for mortality estimation. An alternative
appreach is the use of population based case-control studies which
require smaller sample sizes than surveys, and aliow more detailed
interviews so as to better reconstruct chains of events and define risk
facters. Cases and controls can be 1dentified during population surveys
and reinterviewed irdepth. For example, cases can be defined as any
infant or child death in a specified period, or a death from a specific
disear (e.g., diarrhea or measles). In addition, population based
case-control studies are not subject to the selection bias that
frequently arises with institution based studies. Thus, integrated
multiround surveys and case-control studies provide an underutilized but
economic and feasible approach te the evaluation of health programs.

All studies of health impact require some baseline measurement of
health status and mortality, but it may be difficult to decide whethar
and when to conduct follow-up studies. unarge-scale mortality surveys
are expensive and demanding, and 1t would not be appropriate to mount
follow-up rounds unless the health program had achileved levels of
coverage at which measurable declines 1n mortality can be expected.
Also, the magnitude of the projected decline in mortality will determine
the sample size required for follow-up surveys. To deterinine whether
health coverage is sufficient to warrant further mortality surveys, it

1s necessary vo conduct periodic utilization/coverage (tier 2) surveys



to monitor the program. These tier 2 surveys require smaller samples
and simpler interviews than mortality impact studies, and can be fielded
at six-month or annual intervals.

There is little information to date with which to estimate the
expected mortality impact that mav be attributed to specific health
interventions. For example, we have inadequate estimates of the
reduction In diarrhea case-fatality attributable to ORT use in a
community setting; in fact, we often do not know the proportion of
deaths due to watery diarrhea or the efficacy of ORT use by mothers in
the communicy.  Some of this information can be obtained during baseline
or tier ? monitoring studies, but so far 1t {s not possible to
accurately predict rhe mortality decline that might be achieved by
specified Jevels of ORT coverage. Similar problems arise with
immunization programs or nouspecific interventions such as family
planning, and with integrated programs providing multiple interventions.
There clearly is a need for much more work to determine the mortality
reduction atutributable to specific health activities, similar to

demographic estimates of births averted by family planning programs.

Sampling Strategies

Dr. Stan Lemeshow discussed sampling strategies, with emphasis on
cluster sampling. Usually clusters are geographic entities defined by
political ar administrative boundaries (e.g., villages or cfty blocks),
and most health related surveys in developing countries use cluster
sampling for reasons of feasibility and economy. Cluster sampling is
often the only feasible approach hecause sampling frames of households
or Indiviiuals are seldorm available, whereas a list of potential
clusters {s usually availablie or can be casily compiled. Also, because
interviews can be conducted in a restricted location, there are major
savings in the costs of listing households within a cluster, as well as
travel time, ecase of supervision and survev logistics.

The objective {s to obtain clusters that are as hetercgeneous as
possible by using n multistage sampling scheme, preferably with
selection probabflities proportional to size. The latter has the
advantage of Topistic ease and statistical simplicity in analysis, since

the samples are self weighted (i.e., the size of clusters does 1ot enter
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observed with the EPI approach than the simple random sample. As a
cautionary note, it was emphasized that cluster surveys should not be
used to estimate coverage for local areas because of instability in such
local estimates.

Variants of the EPI! cluster sampling strategv have been used for
studies of the incidence of neonatal tetanus and polio, and to ectimate
ORT treatment rates for diarrhea, but these applications have not been
evaluated by comparison with empirical or simulated simple random
sampling. Also, the use of cluster survevs to measure community level
variables such as access to health services, water or sanitation may be
misleading, because these factors tend to be common to an aggregate of
households in a localitv. Thus, communi{tv level variables are more
likely to differ between arcas than between individual households within
an area.

The sample sizes required for cluster surveys arve larger than those
needed for simple random survevs because of the design effect, which 1is
the ratio of the variance obtained by cluster sampling to the variance
obtained by simple random sampling. The sample size required for a
cluster survey depends on the estimated size for a simple random sample
at a given level of precision, multiplied by the design effect. Thus,
the magnitude of the desiyn effect has important implications for
logistics, costs and veasibility, and can vary greatly depending on the
intracluster distribution of the factor of interest (i.e., pocketing),
and its frequency in the population. For example, survevs of diseases
such as measles or pertussis with a high incidence and propensity for
local epidemic outbreaks, mav be assaciated with large design effects.
The estimation of the design effect requires either information from
previous surveys in the same population or generalization from other
studies.

In summary, cluster sampling provides the only f{ecas{ble approach
for surveys in most settings, but care mnst be taken vo avold bias both
In cluster selection, and particularly in second stage selection of
enumeration units. More work neceds to be done on application of cluster
sampling to measurment of health interventions other than EPI, and to

estimation of design effects for these applications,








http:reviewed.by










- 24 -

The importance of cost-effectiveness 1in evaluation and managerial
decision making was also considered. The cost-effectiveness ratio
allows measurement of diverse costs relative to clearly defined
outcomes, whereas impact evaluation measures the absolute magnitude of
changes in outcome in response to specified inputs. Thus the two
approaches complement one another.

In conclusion, health impact evaluation can only be conducted in
selected civcumstances where the technical expartise and logistic
facilities make such studies feasible. Tn most settings, health impact
studies cannot be approached witrh rhe rigor demanded of experimental
research, and wvhat is needed is plausible evidence of improved outcomes
in response to program activities, derived f{rom ol tidisceiplinary
observational study methods, This workshep identified the strengths and
weaknestes of available methodologies and suggested new directions for

future research.
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TABLE 1

COMPARISON CF METHODS FOR MEASURING MORTALITY TRENDS

Cost
Socio-
Age-Sex Geog. Econ.
Method Meas| Patterns |[Trends| Detail Detail Accuracy Fer Cap |[Overall

a) Direct
Census/V.R. Bo Y RA H M Var. L H
Multi-Round S. Bo Y RA L M M-H H M
Surve:illance Bo Y RA L H H H H
Maternity Ch Y IP L H M-H H M
Hist.
Retro. Q. on
Deaths Bo Y RA Var. M L L L
Survival of
Most Recent Sex
Birth Ch Only RA Var. M L L L
b) Indirect

Sex
CEB/CS Ch Only IA Var. M M-H L L
Survival of
Previons
Child Ch N RA L L ™ L L
Census Age
Distributions Ad (Y) RA L L Var. L L
Survival cf
Close Sex
Relations Ad Only IA L L L-M L L

Key:
Col. 1: Ch = Child Mortality only, Ad = adult mortality only, Bo = both child and adult

Col. 2: Y = yes, N = no, (Y) = yes theoretically, but rarely in practice

Col. 3: RA = through Repeated Applications only

IP = from Internal detail, and Period specific

IA = {rom Internal detail, but only broad Averages over time
Cols 4-8: H = Hiph, M = Medium, L = Low, Var = Variable
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FIGURE 2

Percentage of Cases Vaccinated (PCV) per
Percentage of Population Vaccinated (PPV),
for 7 Values of Vaccine Efficacy (VE)
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