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Future 

Should reviewers in the year 2000 judge this manuscript as a historical record of what happened in EPI in 13 

African countries in the 1980s, this volume would have been a failure. If on the other hand, it helps in a small 

way to provide decision makers of the 1990s the vision of the possible, the confidence that EPI can work in 

Africa, and a sense of reality that global cooperation can make available one basic health right to all the chil

dren of Africa, iLhas succeeded. 
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Chapter 1 
Introduction 

Africz communities, health care systems, and govern-
ments, technical assistance agencies, and international organi-
zations are :,idividually and collectively challenged with ensur-
ing immunizations for the 25 million children born in sub-
Saharan Africa each year. An estimated I million of these lives 
are at risk of death from four diseases preventable by immu-
nization: neonatal tetanus, pcrtussis, measles, and tuberculosis. 
An additional 500,000 children are at risk of disability: blind-
ness from measles, malnutrition from measles and pertussis, 
and paralysis from poliomyelitis. During the 1980s, immuniza-
tion coverage in African children in the first year of life 
increased from 20% to 70%. Currently it is unclear whether the 
gains of the 1980s will be sustained or whether the visionary 
goals set at the 1990 World Summit for Children will be 
achieved, 

Four World Summit goals relate specifically to immuniza-
tion. 

leMaintenance of a high level of immunization coverage (at 
least 90% coverage of children under 1year of age) by the 
year 2000 

"	Reduction by 95% in measles deaths and reduction by 90% 
of measles cases compared with pre-immunization levels 

by 1995 

"Elimination of neonatal tetanus by 1995 

*Glebal eradication of poliomyelitis by the year 2000 

This monograph is being written at a critical time. 

Immunization programs, with significant partner (donor) inputs. 

have been successful in increasing vaccination coverage and in 

reducing disease-specific morbidity and mortality in Africa. 

Countries have made major political and reso rce commitments 
to immunization. Families and communities recognize that 

deaths from neonatal tetanus and measles are preventable. At a 

time when program needs are expanding, availability of both 
internal and external resources, especially for the poorest coun
tries, is shrinking. Some major donors are shifting resource 

allocation priorities away from immunization to other aspects 

of health, such as HIV, and to other sectors, including education 
and the environment. 

This monograph has been written for national and interna-

tional decision makers, with two objectives: 1) to share the 
experience of the Africa Child Survival Initiative (ACSI) -

Combatting Childhood Communicable Diseases (CCCD) 
Project in working with 13 African countries in their implemen
tatici of immunizaticn programs from 1982-1993; and 2) to 
identify immunization issues critical to child survival and the 
continued development of Africa. 

As this monograph will be utilized by different partners in 
the immuniz; 'on team (policy makers, planners, program man
agers, implementers, evaluators, and researchers); the value and 
relevance of individual chapters will vary. The following syn
opses by chapter will assist readers in targeting their review to 
those sections that will be most useful. 

Chapter 2. Diseases Preventable by Immunization 
Chapter 2provides an overview of the pidemiology of the 

diseases preventble by immunization. Based on an April 1993 
presentation at an International Union for the Scientific Study 
of Population meeting on Potential Health Impact of 
Immunization at Belo Horizonte, Brazil, the chapter outlines 
key aspects of the EPI diseases and the vaccines used to control 
them. It includes an extensive bibliography of key EPI articles 
relevant to Africa. 

Chapter 3. Evolution of Immunization in Africa 

Chapter 3 provides a historical overview of immunization 
in Africa dating from the colonial epidemic control teams, to 
mobile immunization, to campaigns, to current facility-based 
immunization. 

Chapter 4 - EPI Implementation in Togo 

Chapter , is a case study of one country, Togo, and its 

implementation of EPI. Written from the perspective of the 

implementer, it outlines policy and implementation issues for a 

country that increased its coverage from 10% to 80% in a 10

year period. It illustrates many of the basic principles and 

essential components of immunization described inchapter 6. 

Chapter 5 provides a brief summary of immunization in 12 

of the 13 countries that participated in the CCCD program. 

Congo, dropped from the program largely due to Ministry allo

cation of limited hea~ih resources to a tertiary care facility, is 
not included. 



Chapter 1. Introduction 

Chapter 6. Critical Elements in EPI Implementation 
Chapter 6 provides a summary of the basic elements of 

policy, strategy, logistics, training, implementa-immunization: 

tion, monitoring, and evaluation. Read together with Chapter 4, 


it provides a good overview of issues in EPI i nplementation. 


Chapter 7. Strengthening Programs and )isease Control 


thrGugh Applied Epidemiologic Research
 
Chapter 7 presents summaries of 10 applied research pro-

jects supported by CCCD which were utilized to solve opera-

tional problems. Three relate to measles, one to neonatal 

tetanus, three to poliomyelitis, two to improving vaccination 

coverage through reducing missed opportunities for immuniza-

tion, and one on the potential effectiveness of providing moth-

ers bringing their children for EPI the opportunity to receive 

family planning services. This chapter illustrates the importance 

of targeted applied research in program implementation. 

Chapter 8. Immunization in Africa: Achievements, 
Challenges, Resources 

Chapter 8 is an adaptation of an Agency for International 

Development Africa Bureau policy paper on immunization in 

Africa. It expands beyond the CCCD project to issues of immu

nization for all of Africa. It addresses issues of policy, strategy, 

sustainability and funding. 

Chapter 9 - Conclusions, Issues, Recom mendations 

Chapter 9 attempts to pull together the key points and rec

ommendations. In the words of one reviewer: "My favorite! It 

says it all. If you could only send someone three pages about 
All readimmunization in Africa, I would recommend these." 

ers may vant to start with these three pages. 



Chapter 2 

Diseases Preventable by 
Immunizadon 

Each year, 25 million children are born in sub-Saharan 
Africa. An estimated 5 million of these children die before 
their fifth birthday. Approximately 20% of these deaths, one 
million, are associated with diseases preventable by the vac-
cines advocated by the Expanded Program on Immunization 
(EPI): tetanus toxoid; BCG; diphtheria, pertussis, tetanus; and 
measles. Additional children are disabled from disease corn-
plications, including blindness from measles, and paralysis 

from poliomyelitis. Table 1 provides WHO estimates of the 

burden of the EPI diseases in the absence of immunization in 

When using large numbers, it is easy to lose touch with the 

human factor, the grief and loss experienced by families and 

communities, and the economic cost in terms of lost earnings, 
money spent on care (often ineffective), and burials. The cost of 


the EPI diseases can perhaps be better understood by consider-

ing 200 newborns. Among 200 infants unprotected by immu-
"'ertussis,6-10nizations, 2 would die of neonatal tetanus, 2-4 of 

1would be paralyzed by poliomyelitis.of measles, and 
This chapter outlines some of the key epidemiologic fea-

ases. It will not review vaccines used out-tures of the EPI dis 
side of the EPI: yellow fever, meningococcal or Hepatitis B. 

Table 2.1 

is Mdn BoChtE~~i.u 

Disam Morbilty (Cam) 

Neonatal Tetanus 250,000 - 500,000 

Pertussis 16,000,000 

Diphtheria ? 

Measles 22,500,000 

Tuberculosis 150,000 

Poliomyelitis 250,000 

Neonatal Tetanus 

ost netatetan casesr me ofunre
ported; WHO esthnates that only 2% of cases were officially 
reported in 1991 (WHOiEPt" AG 1992). Country and global 
estimates of neonatal tetanus incidence have been primarily 
obtained through population surveys for neonatal deaths meet
ing the standard case definition ("ability to suck during the first 

two days of life, followed by cessation of sucking, stiffness, 

spasms, and death within the first month of life") (Steinglass, 
Brenzel, and Percy 1993). Steinglass et al. review 28 surveys 

carried out in Afica that provide estimates of neonatal tetanus 

incidence rates per 1,000 live births ranging from 0 in Lesotho 

to 18 in Cfte d'lvoire. 
Most neonatal tetanus deaths are associated with home 

delivery by untrained attendants. Cqe control studies have been
 
or risk.useful in identifying factors assr,:iated with protection 

For example, Leroy and Garenne (1991) identified a number of 

factors that were protective: 1)hands of person "catching baby" 

washed with soap (p = 0.0001), 2) cord dressed by trained birth 

attendant (p = 0.02124), 3)mother >18 (p 0.0277), and 4)pre

natal care before delivery (p 0.0231). 

Moitalty (Deths) Dhmbty 

200,000 400,000 

250.000 Undemutrition 

7 

675,000 1,125,000 WrndnessPneumonia 
Ots Medi 
Maixnftion 

75,000 

25,000 Pralysis
125,000 
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tetanusStrategies to reduce the incidence of neonatal 
andinclude immunization of fertile age and pregnant women 

the upgrading of delivery practices. Immunization of pregnant 
women will also eliminate maternal mor-or reproductive-aged 


tality related to tetanus complications of abortion and delivery, 


Childhood Tetanus (Non-neonatal) 
Stanfieid and Galazka (1984) estimate that 50% of tetanus 

On the basis of dtha from Dakar,deaths are non-neonatal. 

Senegal, (Rey and Tikhomirov 1987) showing that 17% to 25% 


of non-neonatal tetanus caseS occur in children less than age 10, 

African noon-nenatal tetanus incidence, in the absence of 


immunization, is estimate at 50,000 - 100,000 deaths per year. 
In view of the high level effectivenessoa tetanus toxoid 

and its long term pretective effect. non-neonatal tetanus inci-
be expected to fall as infants and reproductiveageddence can 

women immunized by EPI represent increasing propo rtions of 

at risk for tetanus.Wr 
groups 

Tuberculosis (BCG Vaccine)
Tuberculosis Vaceines cIn 

Tuberculosis is the number one infectious cause of deth 1 
the world; 6 to 8 million people are infected anually, 12 to 16 
million have the disease, and 2 to 3 million die annually (Slyblo 

1989, Rodrigues and Smith 1990, Sudre, ten Dam, and Kochi 

1992). With the increased risk of lisseminated disease associat-
ed with HIV infection, these numbers are expccted to increase 

over the next decade. Approximately 15% of new luberculosis 

cases occur in children younger than age 15 (Murray, Styblo, 

and Rouillon 1990). Of these cases, 90% are extrapulnonary. 

The severer forms. TB meningitis and miliary TB, are, without 

treatment, fatal. Murray et al. (1990) estimate that in children 

younger than age 15, one million TB cases and 175,000 TB 

deaths occur annually. Difficulty in diagnosing TB, especially 

its extrapulmonai y forms, together with a general lack of capac-

ity in TB diagnosis, limit our understanding of TB epidemiolo-

gy in Africa. 
BCG is the most controversial of the commonly used vac-

cines. Studies to assess vaccine effecliveness have yielded fig-

ures ranging fromn 0% to 80% (Rodrigues and Smith 1990). 

Results of 35 BCG effectiveness studies have been summarized 

(Rodrigues and Smith 1990, Fine 1989, Fine and Rodrigues 

1990). For childhood TB, Murray et al. (1990) estimate BCG 

effectiveness at 40% to 70%. Even at this level of effectiveness, 
continued use of BCG is recommended. 

Tuberculosis control requires a dual approach: I) the active 
detection and treatment of pulmonary tuberculosis, and 2) the 
immunizatio :,finfants with BCG. 

Pertussis 
In the absence of vaccination, 80% of African children sur-

viving to age of exposure are expected to be infected with per-
tussis by their fifth birthday. WHO estimates Ihat 1% of those 

infected will die of pertussis and its complications. The basic 

epidemiology of pertussis in the developing world is best pro

vided by community studies reported from Nigeria (Morley, 
1966), The garbia (McGregor 1904),Woodland, and Martin 

rates wereand Kenya (Voorhoeve et al. 1978). Case fatality 
7.6. 3.2, and 1.26%, respectively. Morley ct al's. observations 

were important inestablishing the prolonged effect of pcrtussis 

infection on the health of infccted children. In that study, cough 

was persistent (5 weeks 143%1, 10 weeks L16.5%1, 15 weeks 

15.8%I, and 20 weeks 12%1); and nutritional stalus was adverse

ly affected (57% of children lost 5%or more of body wcight). 

Weight loss was attributed to the combined effects of chronic 
cough, associated vomiting, and anorexia. 

for controlling per-Immunization is the primary strategy 
tussis. The staijdard regimen is three doses of DPT (6, 10 and 

14 weeks). Effecliveness rates of the traditional whole cell vac
cine have ranged from 60% to 90% (Fine and Clarkson 1987.
 
Wright 1991).
 

Diphtheria 
the developing world, diphtheria is primarily a sporadic 

epidemic disease. Epidemiologic data are few. CCCD experi
ence with diphtheria has been limited to one small outbreak in 
Lesotho. 

Poliomyelitis 

Up until the 1970s, the magnitude of the poliomnyelitis 

problem in the developing world was not recognized. The 
the prevalence ofdevelopment of survey techniques to assess 

residual paralysis (lameness surveys) provided an effective tool 

both for epidemiologic surveillance and for advocacy (LaForce 

et al. 1980). 
In areas with circulating polio viruses, almost all children 

will be infected with one or more of the three types of polio 

viruses. Using an average lameness survey estimate of I case of 

paralysis per 200 children, an estimated 125,000 cases of resid

ual poliomyelitis paralysis and 25,500 poliomyelitis deaths 

would occur annually in Africa in the absence of iummuniziltion. 

The age of infection will be determined by the risk of 

exposure to the predominantly fecal-oral routes of transmission. 

Early infection is most probable indensely populated areas with 

poor sanitation. In Ibadan, Nigeria. children living in the central 

city, where environmental sanitation is poor, had increased 
risks of infection as compared with peripheral areas where sami
tation wa; better (Onadeko and Fanilusi 1990). In the core 

area, children were inlected at a younger age (40. 1%before age 
I) than the children in peripheral areas (6.71/c before age I). 

The current polio goal in Africa is the control of polio as a 

public health problem. As will be described inChapter 7,Oral 
Polio Vaccine (OPV) is only 70% effective in time tropics. A 
number of factors have been identified as responsible for low 
levels of scroconversion to oral poliomyelitis vaccines, includ
ing vaccine potency. vaccine formulation, vaccine stability, 

http:tetanus.Wr


vaccine administration, and interference from vaccine and other 

enteric virus infections (Patriarca, Wright, and John 1991, 

Deming c al. 1992). 
In 1988, WHO committed itself (o the global eradication of 

et al. 1991). Diseasepoliomyelitis 1'y the year 2000 (Wright 
hemisphere.transmission has been eliminated in the western 

Plar re moving ahead for a phased regional approach in 

Europe and eastern Asia, moving to the Asian subcontinent and 

the Middle East and finally to Africa. Polio eradication will 

provide a considerable challenge to Africa. 

Measles 
Almost all children unprotected by immunization and sur-

viving to a time of exposure will be infected with measles. Age 
of infection depends on population density, the size and age 
composition of the pool of susceptibles, the amount of disease 
in the community, and the probability of contact between 
infected cases and susceptibles (Foster, McFarland, and John 
1993). 

Measles is both an acute and a chronic disease. Acute ill-
ness is characterized by high fever, cough, conjunctivitis, and 

I% in
rash. Case fatality rates in Africa range from less than 

well nourished urban populations to 50% among severely mial-

nourished refugees. Factors increasing case fatality rates 

include low socio-econom ic status, young age at infection, 

exposure in the home, vitainin A deficiency, and delayed and 

inadequate medical care (Aaby 1993, Foster et al. 1993). Acute 
causes of death relate primarily to respiratory and gastrointesti

nal complications. Delayed mortality, mortality after I month 

of disease onset, is associated with chronic diarrhea, malnutri-

tion. and immunosuppression. 
In 1981, studies from Kasongo, Zaire (Kasongo Project 

Team) suggested Ihat deaths prevented through measles imnmu-

nization were replaced by other subsequent childhood diseases 

(diarrhea, pneumonia, malaria, malnutrition). If measles vacci-

Chapter 2 - Diseases Pre rentable by Immunization 

ndion did not have an overall positive effect ol health status 

and child survival, the appropriateness of allocating scarce 

health resources to immunization could be questioned. 
five studies in four countries haveEpidemiologic data from 

now conclusively shown that measles immunization is not only 

effective in decreasing measles-specific morbidity and mortali

ty bit is also effective in increasing child survival, often in 

excess of that predicted by measles mortality estimates (Aaby, 

Pedersen, and Knudsen 1989, Clemens, Stanton, and 

Chakraborty 1988, Garenne and Cantrelle 1986, Koenig, Kaln. 

and Wojtyniak 1990, Holt, Boulos and Halsey 1990). The best 

African data come from Guinea Bissau where children serocon

verting to immunization hO a lower mortality at age 3, 4.6%, 
than those who failed to seroconvert, 13.2% (Aaby et al. 1989). 

The current measles goal is that of control, the reduction of 

morbidity and mortality. The World Summit for Children eslab
lished 1995 targets for coverage (90%), mortalit: ,eduction 
(95%) and morbidity iduc:ion (90%) (UNICEF 1990). These 
targets cannot be achieved with the current strategy of a single 
dose of Schwarz vaccine at 9 months of age (vaccine efficacy 
80%). While resea- .,ers continue to search for an effectivc, vac
cine that can be delivered at 6 months of age, a two-dose sched

Schwa'z vaccine, as described in Chapter 7 
ule with the current 

achieve and sustain significant reductions in
for Lesotho, can 

will qiredu a combined
mesles morbidity. Mortality reduction 

o bid i tion agcombnn.a and ceseire
mease s 
stmlgy of immunization and case managerr -nt. 

Conclusion 
Diseases preventable by immunization are a major cause of 

morbidity, disability, and mortality for African children. 

Technologies are available that can significantly reduce the dis

ease burden in African children. As described in Chapters 4 and 

5. th ACSI-CCCD experience has documented African capa

bility to achieve significant reductions in EPI disease morbidity 

and mortality. 
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Chapter 3 
Evolutionof Immunization in Africa 

Before 1980 
Colonial Period 

Immunization in Africa dates back to the prc-independence 

were used to provide mass vaccinationcra when mobile teams 
to control epidemics due to smallpox and yellow fever. These 

Medical Field Units in anglophone countriesteams, known as 
and Les Services des Grandes Endenies in frincophone coun-

were also involved in control of other c.delnic diseasestries, 

such as sleeping sickness and yaws. The high public demand 


cam-for injections in Africa has heen attributed to thle yaws 

paigns where penicillin mass treatment was used, these injec-

tions dramatically cured a wide range of infectious disease-

related problems including sexually transmitted diseases 

(STDs), pneumonia.and infertility, 

Measles Era - the 1960s 
In 1960, a visit to the Division of Biological Standards 

(now Food and Drug Administration) by the Minister of Health 
of Upper Volta provided an opportunity to test the newly devel-
oped Edmonston B measles vaccine. A field test ot 600 children 
in 1961 was followed by mass vaccination of 700,000 Voltanl 
children in 1962 and 1963 (Ogden 1983). The incidence of 
measles, a disease that killed 5% to 10% of African children, 
was dramatically reduced. On the basis of the scientific, human-
itarian, and political success of the campaign, in 1964 the 
Agency for International Development (A.I.D.) allocated 1.5 
million dollars to expand measles immunization to the 
Organisation de la Coordination et de Cooperation pour la Lutte 
Contre les Grandcs Endtmies (OCCGE) group of French West 

African countries. However, without the supervisory support 
provided by the National Institutes of Health (NIH) in Upper 

Volla, the rapid expansion was plagued by a wide range of 

technical and logistic problems. In 1964, three CDC staff, 

including the eventual first director of the Expanded Program 

on Immunization (EPI) for WHO, were detailed to A.I.D. to 

solve problems in implementation, 

West African Smallpox Eradication Measles 
Control Program(1966-1972)
 
(1966-1972) 

In May of 1965. President Lyndon Johnson announced that 

the United States would make a major contribution to the WHO 

global smallpox eradication program through support to the 19 
from A.I.D.countries of west and central Africa. With fundin, 

and technical implementation by CDC, mobile teams using jet 

injectors simultaneously administered smallpox (all ages) and 

measles (6 months to 6 years) vaccines. Over 100 million injec
areas exceededtions were administered. Coverage in many 

90%. When smallpox was found to spread among the 10% 

unvaccinated (e.g., a religious group in Abakaliki, Nigeria that 
changed inrefused vaccination), the smallpox strategy was 

vaccination to surveillance (the identification1969 from mass 

of cases through intensified active village to village searching) 

and containment (the control of outbreaks through patient isola
tion and contact vaccination). The last case of smallpox in the 

19 country area occurred in the spring of 1970. A.I.D. contin
ucd to support the program through 1972. 

Although thc mass campaigns were successful in reducing 
measles incidence (transmission was interrupted in The Gambia 
for 2 years), the mobile strategy was unsu:ccssful in providing 
measles vaccine to new susceptibles on a continuing basis. 

Research carried out by the Smallpox Measles program helped 
lay the foundation for the future EPI. A study in Nigeria docu
mented the feasibility, safety, and efficacy of administering 
multiple vaccines at the same time (DPT, polio, measles, yel
low fever) (Ruben 1973). 

1972-1975 

During the early 1970s, immunization programs experi

enced ups and downs and were largely dependent on donor 

interest and support. Immunization programs during this period 

used three strategies: 1)epidemic response to outbreaks of yel

low fever, mcningococcal meningitis, or measles, 2) mobile 
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coun- Africa Child Survival Initiative(ACSI) immunization campaigns, especially in the francophore 

tries, and 3) the estaLlishment of procedures to administer vac- Combatting ChildhoodCommunicable 
cinations at fixed facilities. 

Diseases (CCCD) 1981-1993 
Leadership during this period was provided by France 

In 1981, A.I.D. approved a regional project in Africa to: 
through the Association pour la Promotion de la Mddecine 
Prdventive (APMP). This included the development and testing "Strengthen the Africans' ability to: control six 

communicable diseases (measles, polio, tuberculosis,
of vaccines and vaccine combinations, the promotion of mobile 

diphtheria, pertussis [whooping cough], and tetanus)
teams using jet injectors, and support to country programs. 

through the Expanded Program on Immunization (EPI); 

control diseases of local importance such as yellow fever,
WHO Expanded Programme on 

and yaws, and possibly malaria at some time in the future; 
Immunization (EPI) 1974 and provide simple treatment for the Control of Diarrheal 

The Expanded Program on Immunization (EPI) was initiat- Diseases (CDD)" 
ed in 1974 by the World Health Organization (WHO). At that 

CCCD, as the project was known, had two basic goals: 1)
time, immunization coverage in Africa was less than 10%. 
WHO provided global leadership in the areas of 1)advocacy, 2) the strengthening of African family, community, health 

vaccination policy and technical guidelines, 3) the development provide,', and government capacity to improve child health and 
survival, and 2) to decrease under-5 morbidity and mortality.of training strategies and materials, and support for regional and 

in-country training, 4) the development and testing of cold Capacity-building used six support strategies- implementation 
involved three technical strategies:chain and sterilization equipment, 5) the development of a glob-


al information network, 6) monitoring and evaluation, and 7)
 
Support Strategies Technical Strategies
the dissemination of technical knowledge and program informa-

Health Information Expanded Program ontion. 
Training Immunization (EPI) 
Health Education Control of Dirheal

A.I.D. StrengtheningHealth Delivery 
Health Care Financing Diseases (CDD) 

Systems (SHDS) 1976-1982 	 Research Control of MalariaSytm SD)Applied Sustainability
 
From 1976-1982, A.I.D, through its SHDS Project and a 


PASA with CDC, supported the development of Immunization 

1981 and 1993, CCCD, funded by A.I.D. andand Health Information Systems in The Gambia, C6te d'lvoire, Between 
Cameroon, and Burkina Faso. These programs focused on with technical direction by CDC, worked with 13 African coun

developing vaccine delivery at fixed facilities (supplemented as tries for periods ranging from 4 to 10 years. In all 13 countries, 

necessary by outreach teams), training and supervision, cover-	 immunization became a health priority and a collaborative 

age as measured by sample surveys, and surveillance to monitor 	 undertaking of national authorities, WHO, UNICEF, bilateral 
technical assistance agencies (including A.I.D.), and nonprogram impact. 

governmental organizations.


The 1980s - The Decade Of 
UNICEF Child Survivaland GOBI - 1982Immunization 

In 1982, UNICEF made immunization an agency priority.
During the 1980s, immunization became a global health 

In addition to its traditional roll as a provider of commodities,
priority of African countries, international agencies (WHO and 

UNICEF became a major advocate, funder, and in some coun-
UNICEF), and bilateral technical assistance agencies. 

tries implementer of immunization programs. The initiative was 

to focus on four child survival priorities: Growth 
A.I.D. 	"Twin Engines," Child Survival, and expanded 

Monitoring, Oral Rehydration, Breast Feeding, and 
Development Fund forAfrica 1982-1992 	 (GOBl).DevelpmentImmunization 

A.I.D. has provided global advocacy and support for 

Universal Childhood Immunization (UCI)immunization through three major initiatives: "Twin Engines" 

(EPI and ORT) (1982), the Child Survival Initiative (1985), and
 

Fund for Africa (1986). Support utilized Target-1990
the Development 

Universal Childhood Immunization (UCI), defined as 80%
Private Voluntary Organizations (PVOs), bilateral, regional 

coverage by 1990, became a global standard to which almost all
(CCCD), and global projects (REACH). Funds were also used 

countries ascribed and by which all countries were assessed. 
to support WHO and UNICEF. 

This 80% coverage target, 75% in Africa, was unambiguous, an 
effective advocacy tool, and was understood by all levels (polit



ical, health, and community). The UCI target facilitated the 
amobilization of national and international resources and was 

key factor in the 1990 increase of coverage levels in Africa 

for BCG, 58% for Polio 3, and 58% for mcasles) and(81%
globally (88% for BCG, 84% for Polio 3, 	 and 80% for 

was achievedmeasles). Some of this increase, however, 

through high visibility, one-time campaigns. 

Poliomyelitisand Rotary International 
During the last 10 years, Rotary International has raised 

S250 million dollars to support the global eradication ofover 
p liomyelitis. Funds have been used to provide OPV and cold 

chain equipment and to support social mobilization. In addition, 

local Rotarians have provided direct in-kind support to EPI 

especially in the area of social mobilization, 

National Programs and Local Implementation 

As suggested by the above chronology, immunization pro-

Africa have been assisted by international agenciesgrams in 
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and organizations in developing programs and in providing vac

cines, supplies, and equipment requiring foreign exchange. 

Implementation has, howevci, been carried out at the local level 

by government, voluntary, and private health services. WHO 
of immunizing a child,estimates that 30% to 60% of the cot 

($10 to $15 per capita) has been provided at the country level in 

personnel and operating costs. 
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Chapter 4 

EPIImplementation in Togo (A Case 
Study) 

IntroductianInToo, c nty lwith 
Togo, a small country located on the west coast of Africa, 

occupies 56,781 km2 and is bor-
dered by Ghana to the west, 
Benin to the east, Burkina Faso to 
the north and the Gulf of Guinea REGIONDESSAVANES 

to the south. The climate is sub-
tropical with temperatures rang-
ing from 20 to 30 degrees 
Celsius. Annual precipitation REGIONDELAKARA 

rates vary from the drier north to 
the humid wooded coastal areas REGIONCENTRALE 	 ondary health centers or dispen

and range from 800 to 1,700 m. 	 saries providing limited curative 
services and MCH services andThe rainy season runs from April 
staffed by a state-certified nurse.through September. [I" 
The parastatal exclusive drug dis-Administratively, the country 
tributor, Togopharma, has anis divided into five regions. From 
extensive network of pharmaceunorth to south these are Savanes, 
tical depots throughout the coun-Kara, Centrale, Plateaux and 

Maritime (figure 4.1). These REL,104.IAR,1 .ME try serving both public and pri
vate facilities. There are also priregions are divided into 30 pre-
vate practitioners in Lom6 andfectures or districts. The capital, 

Lom6, is treated as a separate some missionary-run facilities in 
rural areas. Most health personadministrative entity. The majori-	 Figure 4.1 

ty of the population is rural and 

subsistence agriculture is the primary occupation, 


Population 
Togo's population is estimated at approximately 3.5 mil

census.lion inhabitants, based on projections from the 1981 
There are approximately 150,000 live births per year, and annu-
al population growth is estimated to be 3.5%. Infant mortality, 
according to government statistics and largely confirmed by 
surveys, is 88/1000 live births. 

MOH Organization 
The Ministry of Public Health is centrally organized into 

one administrative and seven operational divisions. The 
Division of Epidemiology is responsible for EPI and for vector-

orne and other infectious disease control programs, 

Responsibility for program implementation lies primarily 
the health services in the prefectures. 

Togo is relatively well equipped with health facilities. 
There are five regional hospitals 
including the University 
Teaching Hospital in the capital, 
Lomd; 21 prefecture hospitals, 
staffed by at least one physician; 
34 primary health centers with 
limited hospitalization capacity

TOGO staffed by a physician or a physi
cian's assistant; and 324 sec

nel are trained at one of the state 
medical or paramedical training institutions. Some physicians 
are trained abroad, mostly in France, Russia, and eastern 
Europe. 

Public Health Priorities 
The Togolese Division of Health Statistics cites infectious 

and parasitic diseases, especially malaria, as the primary causes 
for medical consultation. The top five causes of pediatric deaths 
are malaria, diarrheal diseases, acute respiratory infections, 

malnutrition and trauma (figure 4.2). 

History of EPI 
Togo received its independence from France in 1960. Prior 

to independence, immunization activities focused on periodic, 
single antigen mobile sweeps through the country. These 
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mobile tours were conducted by French military teams based in 
neighboring Upper Volta (now Burkina Faso) and concentrated 
mainly on identifying and treating cases of trypanosomiasis 
(sleeping sickness) and providing yellow fever vaccinations. 

was used toImmunization was mandatory and some coercion 
ensure compliance. 

From 1960 to 1979, this mobile approach to immunization 

was largely continued, and a division of endemic disease con-

trol (Grandes Endemics) was created within the MOH. From 

1966 to 1971, Togo participated in the A.I.D.-funded West 

African Smallpox Eradication and Measles control program. 

Mobile teams using jet injectors achieved high rates of immu-
In 1969 the smallpox eradication strategy 

nization coverage. 

was changed from mass vaccination to surveillance contain-


ment. The last case of smallpox in 
Tog ocurrd i 199.arrival 

In 1979,7 ddTogo adopted (lieonWHO Expanded ProgrammeWHOEpan ogate te 

Hospital (CHU)Immunization (EPI) strategy as 
Lome, Togo, 1989national policy. The stated goals

of the program were to reducetunliedacpnead 

morbidity and mortality from six 
vaccine preventable target dis-
eases for childre aged 0 to 47A.I.D. 
months and to prevent cases of 
neonatal tetanus by vaccinating 

women of childbearing age. Since Anemia 26% 


there were no data available to 
a
underscore the need for such 

progrnri, little donor support was 
forthcoming. Few activities were 
initiated during the first two years 

nificant transformation to become 

a major public health priority for Togo. EPI developments for 

this period are covered in the rest of this chapter. 

Early EPI Targets and Objectives 

In 1980, the percentage of fully immunized children was 
thought to be zero in most areas of the country. The MOH orig-
in:dly targeted children 0 to 47 months of age for BCG, DPT, 
OPV, and measles. Tetanus toxoid was targeted for all women 
15 to 44 years of age. In contrast, WHO recommended target-
ing children less than 1year of age and pregnant women. Given 
the low or non-existent coverage, the original goal of the 
Togolese EPI to attain 80% to 90% coverage by 1984 was 
extremely optimistic, 

EPI Program Strategy 
In 1981, using as a model the successful Grandes Endemies 

mobile strategy that had eradicated smallpox, a single antigen, 

directed activities outwardh fromfEieikgthe capital city of Lom;noietasfo iiio oee 


from te Division of Epidemiology covered oemobile teams 
geographic regiov at a time. Theseactiviies wre caried out by 

former smallpox workers who used jet injectors. Activities 

began in the northern region of Savanes and each year a region 

immediately south was to be added. 
This mobile strategy proved to be cumbersome and dii

cult to manag~e because of thle chronic shortages of funds, vehi

cles and cold chain equipment. These activities were disruptive 

Pediatric Deaths 

Pneumonia 8% 

Diarrhea 8% 

- • , ,'coverage 

Malnutrition 23%of the program.The decade of immunization,

Thergdecadeuoftimmunisation. 

the 1980s, was truly a time when 
Figure 4.2the EPI underwent rapid and sig-

to of ie vamsnan te 
of thle vacc ination teamls 

was often not welcomed by local 
administrative aulhorities or by 
the population. This lack ot 
enthusiasm and commitment lim
ited social mobilization, which in 
turn limited accepltance and 

population.access by tile 

CCCD project in1983, 
Ati.D CCC roec in was3t 
t ir oders ne wasEP 
better understand thie Tooo EPIb
 
by improving data collection atin 
analysis. surveys were conducteLThe first vaccinatio 

coverage ry s were cndugte 
in Ma13im) andg g su 
19u4 of the figurey 
results of the first survey:
showed that less than 3% of th 

target population was full 
In addition to te coverag 

surveys, programmatic components of the EPI were also exam 

ined. The original mobile-measles strategy was recognized a 
being unworkable and unsustainable- a new strategy v s need 
ed to attain program goals and objectives. The first decisiol 
shifted the single antigen focus on measles to include all child 
hood immunizations. Asecond decision focused on a fixed cen 
ter strategy with limited mobile outreach aclivities. 

Early Program Implementation -
Building the Foundation - 1983-1936 

The new strategy called for improving data collection an 
retraining peripheral health workers. Equipping fixed center 
with cold chain, sterilization, and injection equipment was alc 
cated high priority. Developing a public information and healt 

education plan to mobilize administrative and community suj 
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port was also an important part of this strategy. To accom-
plish this in a decentralized fashion, responsibility for pro-
gram implementation was transferred to the prefectoral med-
ical officers who were provided CCCD project vehicles forsupervision and outreach activities. 

Expanding tihe Capability of Health 
Facilities to Provide Immunization 

After the 1983 evaluation, the creation of vaccination 

capacity within existing health facilities became the main 

program strategy. The steady expansion which followed was 

limited by 1) the number of facilities available, 2)availability 

of equipment, and 3) political 
and anaemet deisinsinjectionand ma nae deciins Vaccination Coverage of Children 12-23 Months 

Cold Chain and Lome 

Vaccines Cod hanqupmntDPT
d hain eqpdent 

and vaccines were provided 
largely by UNICEF. WHO 
furnished some vaccines and 
A.I.D. supplied measles vac-
cine. The MOH procured its 
own BCG vaccine and other 

non-EPI vaccines, notably 
meningitis and yellow fever 
which were not then included 
in the expanded program. 

There was ample capaci-
ty for cold storage at the 

Region 

Mari-
time 
Lomp 

Commune, 1983 and Maritime Region, 1984 

POLIO 
N- Card BCG 1 2 3 1 2 3 Measles CV* 

21 1 3 33 3 3 3 3 3 3 3 0 
210 63 73 29 25 21 23 18 15 8' 5 

MOH Surveys Epidemiology Division 

• CVCompletely vaccinated 

Figure 4.3 

national level. A regional storage depot to supply the north
ern regions was built in Kara using CCCD and UNICEF 
funds. CCCD supported its installation and provided training 

a first step in estab-for maintenance technicians. This was 

lishing a decentralized supply system whereby each level 


provided vaccines and supplies to the next lower level. 


Previous systems required travel to Loind to pick up vaccine, 


a system that frequently failed to maintain adequate vaccine 

supplies in the field, 


With little or no electricity in rural Togo, kerosene 
were installed in the peripheral facilities.refrigerators 

Although these installations enabled extension of activities to 

remote areas, kerosene refrigerators proved fragile,more 
needed clean fuel, and required maintenance. Refrigerator 
maintenance and repair became important elements in periph
eral health worker training. Freezers and electric refrigerators 
with larger storage capacity were provided at district levels. 
which in turn served their peripheral facilities. A.I.D. and 
UNICEF provided most of this cold chain equipment, 

InjectionEquipment 
While useful in earlier mass campaign efforts, jet injec-
Woil use u in erlems cn effots et inje

gy; the numbers needing vaccination al any point in time 

were small, the injector mechanisms broke and spare parts 

were seldom available. Initially the program used a variety of 
donor-provided reusable and disposable syringes and needles. 

A "sterilization practices" survey was conducted in 1986. 

Approximately 80% of injections were given with asterile nee

tors posed significant problems under the fixed center strate

die. Less attention was paid 	to guaranteeing sterility of 
was addressed through furthersyringes. This serious problem 

tirining. 
The Togo EPI eventually 

chose reusable standardneedles and 
syringes. This choice was 
based entirely on financial 

and sustainability issues. 
With proper cleaning and 
sterilization, needles and 
syringes could be used many 
times over. Concerns about 
transmission of Hepatitis B, 
HIV, and other infectious 
agents through improperly 
sterilized vaccination equip
ment led to lie adoption of 
the WHO recommended 
steam sterilization equip
ment. A.I.D. and UNICEF 
supplied these. 

Outreach
 

In addition to vaccination activities at fixed centers, the 

peripheral health workers were expected to organize vaccina
tion sessions in villages in a 15 ki. radius around their cell

ters. Two hundred bicycles were purchased. Workers were 

also provided with portable thermal vaccine carriers and 

other supplies for their outreach aclivities. The majority of 

peripheral health workers, preferring some form of motorized 

transport, were not happy with bicycles. Resistance to bicy

cles was so strong that UNICEF eventually replaced them 

with motorbikes despite concerns about the recurrent costs of 

fuel and maintenance. 

Training and Supervision 
The rapid increase in the number of fixed facilities pro

viding immunization services and the growing pressure from 
outside donors and senior MOH staff to increase and improve 

the quality of immunization services increased the priority for 

training of health workers. Initial training used the standard 
WHO EPI modules during a I week period. 
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In 1984, a training of trainers (TOT) course was conducted 
for the district medical officers and national program managers 
with assistance from the International Children's Center in 
Paris (CIE). Togo-specific training materials were developed, 
The district medical officers then returned to their posts and in 
turn conducted training for their peripheral health workers. 
Early sessions included training on program management, cold 
chain maintenance, vaccine and vaccination techniques, -ieril-
ization practices, health education, and record keeping 
Training participants in the peripheral centers included nurses 
and mid-wives. 

In 1985, an evaluation team recommended that diarrheal 
disease and malaria control activities be integrated into future 
EPI training sessions. The CIE developed these materials and a 
second round of training was conducted. District medical offi-
cers received training in management and planning: out-of-
courtry training was provided for program managers and refrig-
erator repair technicians. 

Major changes in peripheral health worker training fol-
lowed CCCD's introduction of "Training Needs Assessments" 
or "Facility Needs Assessments." These were systematic evalu-
ations of health center activities which included observations of 
health worker performance, exit interviews with mothers, 
record reviews, and inventories of supplies and equipment. 
These assessments enabled planners to focus training on real 
needs and problems. Health education was also included in the 
training. 

Implementation of effective decentralization to the prefec-
ture level was largely dependent on the provision of vehicles 
for outreach and supervision. A.I.D. purchased a fleet of 
Peugeot 404 pick-up vehicles and distributed one vehicle to 
each prefecture. These vehicles accommodated only three peo-
pie in the cab. A tarpaulin-covered truck bed was available for 
additional people and supplies. Medical officers complained of 
the lack of space for additional staff. Eventually UNICEF pro-
vided larger double cab Mitsubishi pick-ups. 

lthin Taducation sUNICEF 

Within Togo's MOH is a national health education service 
responsible for providing support to all ministry programs by 
developing and promoting priority messages for public infer-
marion. Before the CCCD project, health education activiTies 

were limited to production of posters ard other print media. The 

CCCD project integrated health education into training pro-

grams, developed mass media activities, tested materials, and 

defined priority messages and aclivities promoting EPI. These 

activities had limited impact. In 1985, CCCD began collaborat-

ing with Peace Corps in acommunity health education project.
 
Two trained volunteers were assigned to the central health edu-

cation office and volunteers were posted (one in each prefec-

ture) to conduct community health education for EPi and the 

other CCCD priority interventions: CDD and malaria. A new 

to the problems of public education waspragmatic approach 

developed, replacing the former more theoretical approach.
 
This is further described below in the health education and pro
motion section.
 

Health :nformation Systems 
Initially information on vaccine preventable diseases and 

progress toward EPI goals and objectives was poor to non-exis
ttent. At the district level, medical officers sent telegrams twice 
monthly about cases of cholera, measles, meningitis, and afew 
other diseases considered important for immediate notification. 
They also reported monthly on a list of over 100 diagnoses seen 
inoutpatient services. 

The early EPI reporting system was based on a four page 
form completed monthly by centers providing immunization 
services. Information collected on the forms included doses 
administered by age, status of the cold chain" number of person
nel working in EPI, and number of syringes available. Filling 
out the form was extremely cumbersome and time consuming. 
The monthly reports, which were sent to the national level for 
manual compilation by central EPI staff, were an even greater 
problem. Little analysis and even less action resulted from these 
data. The data were incomplete, inaccurate, and feedback, if 
provided at all, was often delayed as much as 3-5 years. 
Improvement of the EPI reporting system became a major goal 
for CCCD. 

Program Development and Evolution 

1986-1993 
After several years of static and inadequate EPI coverage 

levels, evaluation findings and international interest in EPI 
prompted major program changes and developments. Two of 
these changes included special immunization days and mass 
vaccination campaigns. 

UNICEF 
became amajor EPI partner with its adoption of a 

commitment to Universal Childhood Immunization (UCI). An 
increased share of the EPI budget came from this initiative. 
UNICEF supported acontinuation of some mobile team activity 
to quickly achieve the 1990 target of 80% coverage. The MOH 
was insistent that resources also be provided for fuel, cold chair 
equipment, and vehicles. Priority was, however, given to accel. 
erated strategies to increase coverage. 

Action Vaccination Be 

Supported mainly by UNICEF, the original campaign it 
Togo focused on a low-income urban zone of the capital cit,
Be. The campaign. called "Action Vaccination Be" after tin 

name of the zone, included special activities for social mobi 
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lization and health education, additional resources for mobile Training 
new fixed vaccination centers and peroutreach, and tile establishment of temporary vaccination sites Healtb staff in the 

in schools, markets, and community cenwrs. sonnel in previously existing centers were trained in new vacci
nation policies and techniques using new standardized trainingThese accelerated activities began in 1986 and utilized 
materials developed with assist: ice from CCCD-A.I.D., thethree special immunization days per month for four months. 

CIE, and UNICEF. OverOn these days public information was intensified and addi-
1200 peripheral heallh worktional vaccination sites 
ers received technical trainopened. 

Tile Be program. evaluat- Be Neighborhood Vaccination Survey ing before tile opening of ilt 

ed in March 1987, result-d in Children 12-23 Months and vaccination campaign. 
Women 15-49 Years, March, 1987 a substantial increase in vac-

Health Educationcination coverage from 30% 

to 50% completely vaccinated 10 an Prolotio
 
(figure 4.4). The acceleration 80 

In an effort to increase
activities were deemed suc- 70 

and enhance public aware
cessful and consideration was 60 

ness and participation, more 
given to using asimilar strate- 50 

than 1,200 people (including
gy throughout the country. 40 

30 primary school teachers, reli
20 

10 	 gious and community leaders.
Action Vaccination members of cooperatives and 

Card 	 TT2 women's orginizations) were
0 Card BCG PI P2 P3 OPTI DPT2 DPT3 CV Measles TTiTogoToga 

trained in techniques of sociali Percent VaccinateuThe June 1987 interna-
tional evaluation and national 	 imobilization to encourage 

parents to bring their childrenvaccine coverage surveys Post-Campaogn Field Survey 

fo vaccination. Traineesfound that only 32% of UNICEF Evaluation 1987 

Figure 4.4 were provided with postersTogo's children were com- and other visual educational
pletely vaccinated (figure 

4.5). Although these results asl health education serviceaids developed by the nation

were avast improvement over and assisted by UNICEF and 
National Vaccination Coverage

the less than 10% coverage 	 CCCD.Togo, 1987
stillrates of 1983, they were 

The campaign was offibelow country targets. Tile Percent Coverage 
ciaily opened in FebruaryMOH thus decided to under- 100 
1988 with the Minister oftake an acceleration of jilit-
lHealth administering a symnization activities by organiz- 80 
bolic dose of vaccine at aing a nationial vaccination hat etro h usit 

60campaign based onl the experi-
of tie capital. The campaign

eiice in Be. continued for 3 months to 

allow for the administrationEquippingNew 
of the triple dose antigens.Centers 

Tile campaign. Action 0 
Polio 3 Measles Completely Vacc. TT2 ProblemsVaccination Togo (AVT). oPT 3 

placed ellhasis on social 1I Card Only Card & Mothers' Hx The most serious prob

mobilization and public infor- lem with the campaign result
maFion. The EPI took ;dvan- Figure 4.5 ed from health workers' non
tage of the available addition- Coml)liance with the cam
al resources to equip Ctio paign's target age group of 0-23 months. This resulted in over
remaining health centers as fixed vaccination sites. Cold crowded health centers and led to careless technical practices as 
chain, sterilization and injection equipment were furnished to well as shortages of vaccines. This problei and others were 

identified during a series of supervisory visits by central levelan additional 46 health centers, bringing the total number of 
staff and the Minister of Health. These supervisory findingsfixed vaccination centers to more than 340. 
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resulted in a meeting for all district medical officers to evaluate antigens, failure to target children under 1year of age, techiical 

some of the problems problems with maintaining a cold chain, and faults with vaccine
the campaign's progress and to address 

was used in the design ofadministration. This informationencountered. future EPI training activities. 

CampaignEvalutionPostEvaluation PostCampaign
An internal evaluation Vaccination Coverage of Children 12-23 Months 

Post-campaign acitigtes
was held in July 1988 to mea- by Antigen and Region, Togo, 1988 

focused on consolidating the 
sure the effect of tie AVT and 	

DPT POLIO gains made during the acceler-AVB campaigns on vaccina-
BCG 1 2 3 1 2 3 Measles CV ated program. Fixed facilities

tion coverp'ge. The results Region N- Card 
72 69 50 remained the foundation of the 

were generally considered sat- Savanes 208 	 98 92 93 88 75 93 88 

84 66 95 85 64 78 50 program, given the expense
isfactory, with individual anti- Kara 211 	 96 96 95 

and complicated logistics of 
gen coverage increasing by an 

94 84 63 76 52 mobile strategies. A second 
average of 30%. The rate of Centrale 	 95 95 94 84 63 

92 85 66 92 84 59 77 51 phase of acceleration was
completely vaccinated chil- Plateaux 	 92 96 

96 96 95 79 52 95 79 54 82 46 planned that took into account
dren increased from 3z% to Maritime 

61 53 82 69 53 55 36 coverage results by regions. In
48% (figures 4.6 ). In addi- Lomb 207 	 86 92 82 

regions with high coverage,
tion, 72% of women surveyed 

81 60 74 46 supervisory activities aimed 	at
had received at least two Total 1265 	 93 95 92 81 62 92 

strengthening fixed center
doses of tetanus toxoid (figure Country 

capacities to maintain cover
4.7). Evaluatio, AVT 

age and to provide more effec-
To measure the effect of 

tive outreach services. Special
the vaiious messages o:, -ov-	 Figure 4.6 

activities were designed for 
erage and to determine the 

areas with low coverage, con
most effective means of com-

centrating on health educationmunication, questionnaires 
and social mobilization. Given were administered to mothers 
that the lowest coverage afterof children in the target age 

group, testing their knowledge Tetanus Toxoid Vaccine Coverag. of Women the campaign was found in 

about immunization issues 12 - 45 years of Age by Region and Dose Lomd, a special urban strategy 
was developed to raise coverand correlating that to actions

taken. It was found that many Tetanus Toxoid age there.
 
1 2 3
 

did not know how Regions Females Cards 
women 

many times bring their chil- 222 83% 83% 66% 23% Sustainability
vo Savanes 
drenThe social mobilizationTe sultedilon82% 39%

Kara 223 95% 93% 	 resulted in long termThe evaluation, in addi- overge urvysactivitiestionto he 
92% 77% 39% permanent gains in parentaltion to the coverage surveys, Centrale 221 92% 


examined the quality of ser
32% 40% awareness on the importance

vice delivery and health work- Plateaux 222 93% 90% 
33% identified health workers as95% 94% 83%Maritime 223er performance. The method-

ology developed in collabora
the most important source76% 59% 37% 

tion with CCCD for conduct- Lomb 229 83% 	 information about immuniza-
of 

i ion o utneeds a 
ing facilities needs assess- Total 83% 72% 33% tion. However, needs assessments was used to assess cur- Country 1340 90% 

munications were in general 
rent needs of health workers municains ouereTi s er
in the areas of technical train- Source - Evaluation AVT 	 carried out. This per

ingmanaemen andcom-poorly
Figure 4.7 	 formance problem was

ing, management and com-
addressed though in-servicemodity procurement. Using 

training. Media, particularly radio, was only an important compart of this methodology with
the regular coverage survey, the evaluation identified problems 	 munication channel in large urban areas.
 

munitn piandigeifican gas.
 
with cold chain, sterilization, and other issues. Problems identi-

Despite rapid and significant gains in immunizations coy
fied included failure to focus on the target age group, non-com-

pliance with the minimum time intervals between multi-dose 	 erage, AVT was not sustainable because of high monetary costs 
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However, as can be seen in the graph, centtrs regularly super
of health resources. "Action Va,cinationand its domination 

vised were found to have problems as often as those receiving
Togo" (AVT) was relatively costly. UNICEF spent $2,650,000 
on vaccine alone. The vacci-	 little or no supervision (figure 

4.9). Supervisory skills train
nation campaign had the addi-

ing was identified as an 
tional effect of disrupting 
other health services during 	 Training Needs Assessment important program priority. 

Percent Meeting Standardsalmost half a year. 
Togo, 1988 	 EPI Reporting 

SystemTraining and 
_ As 	indicated above, theCold Chain _ _ 

Sterile
Supervision 	 Needle 

EPI reporting system consist-
Concern regarding the Sterile Syringe

Examine infant	 ed of a relatively long andissues of sustainability, limit- Advised Next Visitlimit-
cumbersome form completed

ed capacity to effectively Ask Age 
Use Oral Antimalar.	 workers.monthly by health 

absorb resources, and person- Return,if not 	better 
The mothers of children vacnel motivation caused the Assess Hydration 
cinated werewre,."ried cmuiadwit provided cardsAdvise re-returnMOH to conduct additional Give ORS 
with the.: child's immunizaneeds assessments and to Recommend Feeding 


60 80 100 tions recorded. In the health
hisist that ilcalth education 0 20 40 

centers, large registers were
and community mobilization Percent Correct 


activities be given high priori- EPI W Malaria Diarrhea kept to track persons immu
nized at the centers. Thesety. The training needs assess-

Figure 4.8 	 systems were time consumments allowed the MOH to 
focus training on the actual ing and little used. The vacci
needs of the fixed facilities nation campaign prompted a
 
(figure 4.8). They fostered new focus on the EPI infer
better EPI integration with Quality of Supervision mation system and the first
 

other programs and assured Supervisory Visits/Problems Identified of several modifications to
 
activities 

that immunization 	 eemdthe various collection instru-7et0t.Tecad
continued after the campaigns Percent 
The cards were madegraphic frimprovedceased.merits.ceased, 	 omr 

more for 
Post-campaign activities 60 

comprehension, the report
have included additional 50 

was shortened and made 
health worker training. 40 

more usable, and discussions
Problems identified during the 

on the health center register
surveys such as failures to 30 1 and its use were initiated.
comply with vaccine sched- 20 

ules, missed target gioups. 10
 CEIS
and non-compliance with 

visitsToocniudtusdosage intervals significantly 0 Less than 4 visits 4 or more Togo continued to use
 
the Computerized EPI
lowered coverage. An exten-


Centers ..] At Least 1Problem Information System (CEIS)
sive training program for 
as recommended by WHO.nurses and other peripheral So......EPI evaluation 2/91health workers in 1990 based 

its curriculum on the specific Figure 4.9 This program allowed for
 
mntiie d rapid, accurate, and timely
pints i eric ing 	 aayi fdt n o si

points identified during the 

analysis of data and for esti

evaluation and coverage surveys. 
doses of vaccine administered.mates of coverage based on

The EPI was evaluated again in 1991. Training was seen to 
that The routine reporting system had 	a tendency to overestimate 

vastly improve service delivery with fewer of the errors 
coverage for most antigens with the exceptions of measles and 

had previously lowered coverage rates. Increased attention was 
tetanus toxoid (figure 4.10). Since BCG coverage estimated

also given to supervi ory activities. Results of a 1991 survey 


indicated that 95% of facilities had received at least one super- by survey approximated 96%, the 1991 evaluation recom

mended use of the number of BCG doses administered as the
visory visit by the district medical officer during the year and 
almost 50% received more than three supervisory visits. EPI denominator. When used as a denominator, the BCG cov

.1 \ 
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Data on coverage since the peak of acceleration activities 
erage estimate, based on routine reporting, approximated those 

indicate that Togo has to date been able to largely maintain cov
obtained by survey, erage levels achieved in 1989.

The CEIS enabled pro-
Coverage for antigens requirgram staff to monitor vaccina-
ing multiple doses (DPT,lion coverage and disease 
OPV) has, however, been lessincidence at any point during 

the year. The system identi- Vaccination Coverage - Measles successful. 

fied regions experiencing Comparing Routine and Survey Data 

problems with specific anti- Percent Coverage Disease Incidence 
gens and quality of service o0 The general health infoi
delivery. By monitoring the systememaion has been 

percentage of vaccinations 80 mtin sysem as been
strengthened and improved.I iadministered to children under 

mUI The data show an impressive1 geaadf ycacla- 60 I yr of tendency toward control of 
ing the drop-cut rates between 40 -- once common childhood ill-
DPTI and DPT3, problem nesses such as measles.

20 and mortality fromreiosweeidntfed hee ]Morbidity iesregions were identified. These 2 lI-rvnal 
-. Morbiin ddata were then used to correct I 

and modify activities. odiseaae 
Sava have decreased. 

Lom& Mari Plat Cent Kara 
Additionally, district level Prior to the initiation ofRegior 
program managers used thesesea
data to evaluate their districts. Survey 1'Routine Denom..BCG Eo epidemicsgepeicof measlesA deentalizd mnageentsonal ese 

A decentralized management every year. As vaccination 
system enabled the program to coverage rates increased, epi

ceres increased epirespond better to regional demics decreased to a 2 yearFigure 4.10problems and needs and to 
cycle. The age of children 

help "fine tune" activities, with measles also changed, 
with cases of measles tending to be among older unvaccinated 

Impact children and insome pre-vaccination age children. 

Measles reduction has been the mos notable impact of the
Coverage

Cioverage Togo EPI. Three distinct sources corroborate this impact. First, 

The Togo EPI has been successful in increasing coverage routine surveillance documents decreased morbidity (figure 
4.12). Secondly, health workers report fewer cases at their facil

(figure 4.11). 

Figure 4.11 

1989 lIC9O 1991 19921987 1988 

BCt53 95 91 96 

89 71
84 93
DFr1 59 92 


81 74 87DPT2 45 

62 55 73
DPT 3 37 

93
92 84
Polio 59 

75 87
Polio 2 44 81 


73 72
60 55Polo 3 35 

62 78 51 48
Meales 43 74 

_48 64_CV 27 43 

Source: 1990 EPI Intemal Evaluation 

52 
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ited to increased surveillance, tile very important separation of 
ities and thirdly, the general population appear to recognize the 

neonatal from other forms of tetanus on the national disease 
connection between immunization and the reduction of measles 

reporting forms, and an inven
cases in tile community. The tory of traditional birth atten-
EPI's best publicity ,nay well 

dants for training.Measles Incidence, Coveragebe the people's recognition of Although the sensitivity
the efficacy of measles vacci- Administrative Reports and Survey 

anspecificity of the clinicalTo , 1980 - 1992nation. diagnosis of pertussis is low,
As polio vaccine cover-

Percent Coverage reported incidence has fallen 
age increased, there was a Incidence per 100,000 

I dramatically as coverage with[
marked decline in the reported 

80 DPT has increased (figure
number of polio cases (figure 1200 

4.15).
4.13). When the eradication of joool 
poliomyelitis became a 800 -60 

- Lessons Learneddeclared program goal for 8001 
It is undeniable that theEPI, Togo incorporated spe- 400 

2Itiuneabehtte 
cial activities into its EPI. A 20 unique convergence of politi
plan for eradication was 200 . .,Y t - 0 cal will, international interestdeveloped (luring a WHO EPI 0. developed dug a WO 0" 


1992 and technological capacity

1986 1988 19901982 1984 managers meeting in 1991. 1980 success. UNICEF and others 

Incidence
13 coverage Admin mCoverage Survey --

The main additional activity ndorsare U 

was enhanced surveillance for about i n
a re ne 

the identification and investi-


awareness about irrmuniza
gainof cases of acute flac- tion, engagingin the politicalFigure4.12 leadership a commitment 

gation s ofPacuTecid paralysis (AFP). Togo isis 
lodhp in inalin 

fortunate in having the refer- the program and finally, in 
ence laboratory for the encelaboatorsub-prvdnsufceteore. fortheub-to 

providing sufficient resources. 
region in neighboring Ghana 
at the Noguchi Memorial Cases of Polio Reported by Year The Minister of Health gave a 

symbolic dose of vaccine.
and Vaccination Coverage

Institute for Medical Research The president of the country
Togo, 1980 - 1990

(NMIMR). a symbolic dose of vac-
Polio 3 Coverage gave

Number of CasesSamples from the first oliocase cinec. There atwasthepoliticalhighestnine 20080 engagementniesumplestdplocss 00.niesuspected plocss 208 
engeme nthe igest 

were delivered to the 
60 !evels. The public became 

NMIMR; one of the eight was 150 

confirmed positive for polio 100 
Although attributing onevirus (Type40 ,, individual element to the suc

(T...pe. I. S eve 20 cess of the Togo EPI is diffi
nine suspected cases were 50 

located for further follow-up. to 
cult, cern fatr seRecent figures show a slight 0.... o 

1982 1984 1986 1988 1990 discussions, as well as inincrease in the number of 1980 s inscusintelle 
reported cases of polio but structured interviews with 

3 Coverage -Cases -olio
this may have resulted from district medical officers and 

Sourco SNSS et PEVimprovements in the surveil- c erta i 
Coverage by Polio 3 In children 12-2lance system. The incidetce donors, certain characteristics of success seemed to coverage rate in 1983 in Lom6 only

of polio remains low. emerg e
 
As tetanus toxoid vaccine 


emerge.
(T1) coverage has increased, 1. The first of theseFigure 4.13 would be the improvement ofncrkedt ere has a markedthere has been 


reduction in the incidence of
 

the data collection process and the use of data collected about 
neonatal tetanus (figures for tetanus in children younger than 

the policy and implementation of the program. Improving rou
one year of age were used to estimate the incidence of neonatal a
tetanus) (figure 4.14).prgareiwhaebecrtclienlngroam tine surveillance and conducting regular coverage surveys and 

manreviews have been critical in enabling program 
The other disease specific activity promulgated by WHO is program 

neonatal tetanus elimination. Activities in Togo have been im- agers to identify areas of strength and weakness and to make 
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4. Operational rese,-rch was also important. As the EPI was 
appropriate decisions about allocation of time, energy, and 

resources. The CCCD project was largely responsible for the 	 in fact "imported". it was important for the Togolese to take it 

and make it their own program. This development of ownership
information system's improvement. UNICEF and WHO also 

assisted in the developmert 
of the CEIS. 

2 A second oft-men-
tionea element was the pres-
ence of high quality outside Number of Cases 

technical assistance. The 250 

national program managers 
and other EPI staff continual- 200 

ly expressed satisfaction with 
both the long and short termn 
technical assistance. Both 150 

CCCD and UNICEF had rest-
dent technical advisors. 100 
When there was a hiatus of 
full-time technical assistance 50 

from CCCD, the MOH was 
insistent on a replacement. 0 
Significant amounts of short- 1980 1982 

term technical assistance Srce SNSS 

were also furnished by 
CCCD, WHO, CIE and 
UNICEF. It was generally 
believed that tie quality of 
technical assistance was high 

Neonatal Tetanus 
Togo, 1980 - 1992 

- . 

1984 1986 1988 1990 

Figure 4.14 

and contributed significantly Cases of Pertussis Reported by Year 
Vaccination Coverageto the program's success. 

Much attention was taken to Togo, 1980 
insure the inclusion of Number of Cases (thousands) 

national managers in all 6 
asecsofte ok fco- 5 \aspects of the workant 

sultants in order to facilitate 
the transfer of skills and 4 

knowledge.3old. nAnother i 

inthe 2. 


EPI n Tgo11 ,MOHws te exel-
EPI in Togo was the excel-
lent coordination amongHwnto 0 
donors. The MOH went to 1980 1981 1982 1983 1984 1985 

great lengths to ensure that 

dnr.TeM the • 

Cases of Pertussisthere was little overlap in 
PEVresponsibilities and that each source,, ssNS ev 

partners' role was clear. Indo 

- 1990 
Coverage with OPT 3 

1986 1987 1988 1989 

Coverage with OPT 3. 

Figure4.15addition to the larger donors 
(WHO, UNICEF, and 

in the near future. 
CCCD), the smaller agencies such as CUSCO, the US Peace 

Corps, and Cathwel were given specific mandates within pro
or regions by the MOH in order to avoid duplication. Commoditiesgrams 

1992 

M 

60 

i 

0 

1990 

and participation was in part 
fostered through participalion 
in operational research stud
ies dealing with a number of 
EPI issues, Studies were con
ducled on such subjects as 
measles vaccine efficacy and 
the number of TT doses 
required for protection. 
These studies added to the 
body of international knowl
edge b,t they also provided 
Togo with the "-how to" for 
program implementation. 
Studies on measles seasonali
ty, mothers' knowledge and 
practices, community accep
tance of immunization, and 
cost of the program resulted 
in policy modifications and 
changes in strategy and 
resource allocation. This use 
of data for decision making 
was an i iortant achieve
ment of the Togo EPI. 

Future Directions 
The 

t80 ie f or futu re 
issue for the future of theTogo EPI is sustainability. 

The program has benefitted 
from significant amounts of 
outside financial and techni

cal assistance which has had 
the effect some itsof relieving thefrom of 
MOH
responsibility for continuing 

ponilt for conu 
program support. Donor 
fatigue and new donor priori
ties may further reduce EPIdonor support. The Togo

rsupt.Teog 
MOH will likely face impor
tant decisions about priorities 

This coordination proved critical to program success. The first sustainability issue is that of replacing cold chain 
and other equipment as the old commodities begin to fail. Some 



commodities have been in the field for over a decade and will 

need replacement. A 1991 survey showed that 12% of refrigera-

tors were not functioning properly (figure 4.16). Assuring a 

continuous supply of vaccine in the future, a supply guaranteed 

almost exclusively by donors in the past, will be another sub-

stantial future challenge. 

Funding 

Some of the recurrent costssuc as fuel for supervision, 
repaigs and fuel for vehicles used in outreach, and kerosene for 

refrigerators have also, at various times, been supported by 

donors. Production of vaccination cards and other materialsrelated to the information sys-faiyhltprgmal 

tem were also donor support-ed.promote 
to the

relatedCosts 	 Status of Cold Chaindevelopment and production 
Togo, February, 1991of health education and social 

mobilization materials havebeen the exclusive purview of 
outside donors. The training 

of health 	workers and opera- Equipment Temperature Day of Surveytional research 	also received 

heavy donor subsidies. 
Clearly, the MOH will Good B,.ond !Non-Functionalhave to take 	an increasing 

have~~~om 7-S ttotkeaiicesigfi-uculinolesshare of the responsibility for 
the financing of the EPI. The 
options for achieving this 
goal are limited but viable, 
The MOH will need to nego-
tiate with donors and deter-
mine levels of future support. 
Agreements to continue sup-
port in vaccine procurement 
and other commodities which 
donors obtain at competitive 

.t J."co,,ct 

26% 

EPI Evaluation 2/91 

Figure4.16 

prices will be important. The MOH and the government will 
need to establish a detailed line item budget for payment from 
general MOH resources for some of the recurrent and program 
costs. Careful thought to cost saving innovations such as better 
integration and sharing of system resources with other pro-
grams and ministries will also be important. 

There are program areas which could be trimmed to 
achieve some cost savings. Formal training could be less fre-
quent with more emphasis placed on in-service on-the-job train-
ing. District medical officers should improve supervision and 
use these regular monthly contacts to train peripheral workers 
on new EPI policy changes and program developments, 
Decentralization would be more cost effective with more 
resources and responsibility directed to the districts. Integrated 
services could also achieve some savings, 

Self-financing 	 could also provide additional support from 
the recipient population. Certain district medical officers and 
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vacperipheral health workers have attempted charging fees foi 

cination cards and for vaccine series. These funds were then 

used to purchase fuel for the kerosene refrigerators and for 

supervisory and outreach activities. There are currently no 

national policies on health financing. This is another area for 

the MOH to explore and develop. 
Considerable interest exists for auto-financing activities in 

Togo, not only for the EPI but for general curative care and for 

other services. EPI has always been in the vanguard for innova

tions in implementation and could capitalize on such interest to 
institute standard procedures. This future direction is encour

aged by donors. UNICEF's Bainako Initiative, the World 

Bank's conditional loan programs, and A.I.D.'s new integrated 

family 	 health cam all 
health care financ-

Reducing Missed 

Opportunities
Without large donor 

inputs, 'h~e campaign strategy 

was not 	sustainable. Costeffective 	means to raise and 

maintain coverage are need
ed. One potential strategyinvolves the vaccination o' 

ethldevyaiaind otchildren every day and at 
every contact with the health 
care delivery system. This 
would thus reduce the consid
erable number of "missed 
opportunities" to immunize 
women and children. 

Research studies and sur
veys confirm that women and 
their children are in health 
centers many times during the 

year. They come for postnatal consultation, for fimily planning 
services, for curative care or to accompany family members. To 
reduce missed opportunities, health care workers need to sys
tematically verify the vaccination status of women and children 
coming to centers and, if necessary, immunize them. Many 
health centers offer vaccination services only once or twice a 
week. Health workers claim this enables better organization, 
use of personnel, and permits them to make appointments with 
women who need to return to complete the series. 

WHO recommends that all target age persons (infants and 
women of fertile age) be screened for immunizations at every 
contact with the health services (preventive or curative). 
Persons identified as needing vaccine should be vaccinated on 
the spot. Reasons for considerable resistance to this strategy 
ranged from fear of wasting vaccine, lack of qualified person
nel, and additional work for already overworked staff. 
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Evaluations have shown high rates of missed opportunities, 
especially in coastal areas. Togo, with CCCD support, conduct-
ed research to determine the applicability of implementing the 

WlHO strategy to reduce missed opportunities. This major oper-

ational research activity was undertaken to determine the effica-
cy of vaccinating at every opportunity in the fixed facilities, 

The question of potential vaccine wastage, caused by opening 
unre-multi-dose vials of vaccine for a single infant, remains 

solved. Cost effectiveness also needs to be examined. 

Integration ofService 
The future Togo EPI will be better integrated into the coun-

try's broader routine primary health care system. The highly 

vertical EPI management and implementation of the past is no 

longer affordable. 
Different health programs should consider sharing a num-

ber of responsibilities: training of personnel, commodity distri-

bution, and gathering ond analyzing information to name afew. 

A word of caution on integration. EPI isone of the stronger 

and better developed programs in Togo. Other programs could 
the EPI experience and its establishedcertainly benefit fro:. 

systems. Care must be taken not to overwhelm what is still a 

fragile system. There have been calls for an integrated informa-

tion system. EPI information needs are well known and are 

being effectively met at present. Newer, less developed pro-

grams are still working on their information needs. The EPI 
system should not be compromised by newer evolving pro-
grams. Selective integration may be indicated in the near t-frm 
with total integration as a long-term goal. 

Decentralization 
Decentralization to the operational or service delivery level 

EPI goal. Central level program managers mayremains an 

resist assigning increasingly scarce resources to the periphery. 


The World Bank has encouraged other donors to promote this 

decentralization. The MOH has responded by creating regional 
health stroctures; the appropriateness of this form of decentral
ization inTogo, will need to be assessed. 

Decenoralization to the level of implementation, the district 
inTogo, may be more cost effective. 

Disease Control 
The future of EPI in Togo wiil involve programs for the 

eradication of polio and the elimination of neonatal tetanus. 
Togo has a very low incidence of polio and has been the first 

country in the region to use the WHO system of case confirma

tion. Continued surveillance will be a prime component of these 

programs. Togo's MOH and its EPI are particularly excited by 

the possibility of polio eradication in the not too distant future. 

The future may bring the introduction of new vaccines 

such as Hepatitis B. The logistics and expenses of introducing 

new vaccines should be carefully studied before a policy deci

sion ismade. 
As the program matures, targeting children younger than I 

year of age will become more important. For reasons of epi

demiology and cost, the target age group (0 - 11 months) must 

truly become the program's focus. 

PoliticalStability 
A final note on the future; Togo has been experiencing 

serious political disturbances over the past few years. Growing 
numbers of Togolese are fleeing their country for neighboring 
safe areas. This has, of course, had atremendous effect on civil 

administration and the implementation of most activities, 
including the EPI. Statistics indicate that doses administered are 

down from previous years. Despite the problems, services have 

continued to be delivered at a slightly lower rate. Eighty-four 

percent of 1992 prefectoral monthly reports were received at 
the central level. 
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Burundi (CCCD 1985-1993) 

Demographics 
DPT 1, Polio 3, and Measles 

Population: 5.7 million 
IMR: 108 	 Vaccination Coverage 

Burundi, 1984 - 1992 
Mortality <5yrs 187 

Percent Coverage100 

!
80,
Health Structure 
15 provinces with hospitals 801
 

113 communes 60 

177 health facilities 40
 

20 I
 

EPI Strategy 
990 1992 

Maintain coverage and disease reduction 	 01984 1986 1988 

targets through delivery of vaccines at fixed 

Li Polio 3 MeaslosDPT 1
facilities.	 O 

Coverage 
Vaccination Coverage SurveysHigh immunization coverage achieved and 

Burundi

maintained. 

MEASLES
OPT1 POLIO3 

75 61 571986 MOH 

Den onstrated reduction in vaccine 	 1987 DHS 96 73 75
 

1988 MoH 66 49 59

preventable disease morbidity and mortality. 

1991 MOH 85 69 69 

Sustainability MoHEP,Da
 

Limited in the absence of continued donor
 

support.
 

Neonatal Tetanus, Polio, &Measles Cases 
Burundi, 1982 - 1992 

Polio/NNT CasesMeasles Cases (thousands) 
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Central African Republic (CCCD 1984-1992) 

Demographics 
Population: 3.1 million 
IMR: 106 
Mortality <5yrs 180 

Health Structure 
Ministry decentralized to 5 health regions. 

Medical Chief heads each region. 

Perihheral levels: Prefecture, health center, 
sub-center, and health post. 

EPI Strategy0 
Fixed center strategy with mobile teams for 
special "catch-up" vaccination efforts and 

outbreak response. 
Emphasis on training and monitoring to 

improve quality of vaccination services. 

Coverage 
Coverage has decreased since 1990-91 
because of strikes a,d economic problems. 
Special campaigns have helped to boost or 
maintain coverage in areas at risk. 

Impact 
Difficult to assess, because of decreased 

reporting during strikes. 

Sustainability 
Managerial and clinical staff well trained and 

often well motivated. Political unrest and 
economic crises have slowed program imple-
mentation. Donor support is essential. 

DPT 1, Polio 3, and Measles
 
Vaccination Coverage
 

Central African Rep., 1984 - 1992
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C6te d'lvoire (CCCD 1985-1992) 
Demographics 
Population: 12.5 million 

DPT 1,Polio 3, and Measles
IMR: 93 

Vaccination Coverage
Mortality <5yrs 127 C6te d'lvoire, 1984 - 1992 

too Percent CoverageHealth Structure 
Centralized and formerly curative oriented 80 
MOH now developing PHC system at the 

60 
peripheral level. Parallel directorates at the 

40 _central level with little coordination of 

activity. 20 

1988 1990 19921984 1986 

F-1 OPT 1 i Polio 3 = MeaslesContinues to rely heavily on mobile teams 
based at the prefecture level. 

Vacc. -1 divided by surviving 
infants x 100 

Coverage 
Improved in late 1980s. Preliminary data
 

indicate a decrease in coverage in the 1990s.
 

Vaccination Coverage SurveysImpact 
C6te d'lvoire
 

Impressive declines in measles morbidity 


from 1986 to 1990. Recent data Pot available.
 
POLIO3 MEASLESDPT1 


Sustainability 1987 MOH 99 71 85
 

64 57
1991 MOH 77 

CUte d'Ivoire is purchasing some of its 


vaccines. Strengthened management at Children
12-23 mos.
 
MOH Datacentral and prefecture levels and continued 


donor inputs will be required.
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Lesotho (CCCD 1984-1991) 
DPT 1,Polio 3, and MeaslesDemographics Vaccination Coverage

Lesotho, 1984 - 1992Population: 1.8 million
IMR: 82 

100Percent Coverage-
Mortality <5yrs 137 

80" 

Health Structure 
60

19 health sen,ice areas 
145 health facilities 40 

Provision of services shared by Ministry of 20 

Health and Private Health Associationi of 

Lesotho. 1984 1986 1988 1990 1q92 

DPT 1 Polio 3 Measle: 

EPI Strategy - Vac. 1divided bysurviving 
Infant i x 100 

Fixed-center strategy with outreach. 


Second dose of measles vaccine administered
 

at 18 months (see Chapter 7)
 
Vaccination Coverage Surveys 

Coverage Lesotho 

Maintains high coverage rates for children 
DPT1 POL1O3 MEASLES 

aged 12-23 months. 
Coverage for children less than 1 year of age 75 34 491982 MOH 

8283 64 
has declined somewhat since 1989. 

92 80 73 
1984 MOH 

1986 MOH 
781988 MOH 89 78 

Impact 1990 MOH 97 82 86 

Significant decline in measles cases (76% Chidren 12- 23 os. 
MOH Data

reduction 1981-90). 

SustainabilitySustinablityMeasles Incidence (all ages) 
and Immunization Coverage

While peak coverage levels of 1988-89 not 
Lesotho, 1981 - 1992 

maintained, EPI functions with strong project 
and MOH commitment. 

management 
1001Percent Coverage Incidence per 100,000 100 

*80
801 
60-601 


40 r 40 

-2020-

81 82 83 84 85 88 87 88 89 90 91 92 

-Coverage By Survey -- Incidence 

Coverage By Survey: Children 12-23 moe. 
Source: MOH Health information System 
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Liberia (CCCD 1983-1990) 
Demographics 
Population: 2.7 million 
IMR: 131 
Mortality <5yrs 200 

Health Structure 
14 
13 
69 
249 

county hospitals 
health departments 
health centers 
clinics 

EPI Strategy 
In Liberia, where less than half the popula-
tion had access to fixed facilities, annual 
decentralized national campaigns were used 

to increase coverage. 

Coverage 
Coverage increased but at a substantially 
lower rate than expected. 

Im at1986Impact 
Prior to outbreak of civil war, mortality sur-

veys in two counties documented decreased 
infant and child mortality. 

Sustainability 
Unsustainable under current civil conditions. 

DPT 1, Polio 3, and Measles 
Vaccination Coverage 
Liberia, 1984 - 1989 

Percent Coverage
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Vacc. -1divided bySurviving
,nfants x 100 

Vaccination Coverage Surveys
Liberia; 1984, 1986, 1987 and 1988 

DPT 1 POLIO3 MEASLES CARDS 

1984 * 2947 413 1339 35%48% 

19876. 43 17 40 49% 

• 68868 28 55 74% 

Mortality and Use of Health Services (MUHS) Surveys 

CCCD Immunization Coverage Survey 

MOHDate" 

Mortality and Use of Health Services
 
Borni & Cape Mount, Liberia
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Malawi (CCCD 1984-1988) 

Demographics 
Population: 9.9 million 


IMR: 144 


Mortality 5<yrs 228 


Health Structure 
Forty-five missionary managed hospitals and 
health centers, operated in conjunction with 
222 mission dispensaries, 4 public hospitals, 

and 325 public dispensaries. 

EPI Strategy 
Fixed centers and outreach. 

Coverage 
Achieved high coverage of target disease in 

1989 and is maintaining it. 

Impact 
Dramatic reductions of target disease 
incidence. 

Sustainability 
Likely to be sustained with continued 
collaboration of government and missionary 
sectors. 

DPT 1,Polio 3, and Measles 

Vaccination Coverage 
Malawi, 1987 - i992 
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Nigeria (CCCD 1988-1993) 
Demographics 
Population: 91.1 million 
IMR: 86 
Mortality 5<yrs 188 

Health Structure 
Federal Ministry of Health 
State Ministries of Health (30) 
Local Government Areas (593) 

EP taey1984 

Nigeria has used a mixed strategy of vaccine 
delivery at fixed facilities, limited outreach, 
and vaccination days (national, state, or local) 

Coverage 
Less than half of all 1-year- old children are 
fully immunized. Problems in techniques and 
cold chain. 

Impact 
Modest decreases in EPI target disease have 
been noted. 

Sustainability 
Nigeria purchases most of its own vaccines. 

Sustainability dependent on political stability, 
national leadership, and level of donor 
support. 

DPT 1,Polio 3, and Measles
 

Vaccination Coverage
 
Nigeria, 1984 - 1992
 

100 Percent Coverage* 
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Infant" x 100 by surviving 

Vaccination Coverage Surveys
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1991 MOH NA 50 48 91% 

12-2 me. 
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Rwanda (CCCD 1984-1988) 
Demographics 

DPT 1, Polio 3, and MeaslesPopulation: 7.2 million 
Vaccination Coverage

IMR: 	 118 
Rwanda, 1984 - 1992

Mortality <5yrs 189 
Percent Coverage 

1 1Health Structure 
EPI carried out under MOH's Directorate of 	 80 

60Epidemiology and Health in 190 public and 

private health centers and hospitals. 40 

EPI Strategy 	 LI 
1990 1992Program for accelerated immunization 1984 1986 1988 

launched in March 1988. Strong government 
1OPT 1 [:1 Po~io 3 Measles 

support of "consolidated" (private) health 
facilities helped bolster the EPI. 

Coverage 
Program showed tremendous progress during Vaccination Coverage Surveys 

and after CCCD. Coverage survey conducted Rwanda 

in 1992 found coverage rates of over 80% 
POL103 MEASLESDPT1 among children ages 12-23 months. 

1989 MOH 95 78 75 

8396 831990 MOHImpact 	 8197 851992 MOH 

Progress in achieving and maintaining high MOH Data 

coverage resulted in important reductions in 
immunizable diseases especially whooping 
cough, measles and polio. 

Measles, Pertussis, & Polio 
Sustainability Incidence per 100,000 
Civil war since 1990 has weakened an Rwanda, 1982 - 1992 

Measles & Pertussla Incidence(thousands) Poliootherwise well-maintained EPI. 0-	 .30
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Swaziland (CCCD 1984-1991) 
DPT 1,Polio 3, and MeaslesDemographics 

Vaccination CoveragePopulation: 800,000 
Swaziland, 1984 - 1992

IMR: 101/1000 
Mortality <5yrs 100Percent Coverage 

8Health Structure 
Central Ministry of Health with four regional 60 

health offices. 40 
14011 

147 health facilities. 201: 

0 J113 outreach sites 
1988 1990 19921984 1980 

1DIRT1 ----- Polio 3 iMeaslesEPI Strategy 

Vnccine delivery at fixed facilities -Verified by card 

supplemented by mass vaccination of primary 
schools and outbreak investigation and 

Vaccination Coverage Surveyscontrol. 
Swaziland 

Coverage oPT1 POLIO3 MEASLES 

Sustained high vaccination coverage rates, 1982 MOH 55 22 30 

although some decline noted since peak of 
1989. 

1983 

1984 

MOH 

MOH 

63 

67 

39 

43 

38 

37 

1985 MOH 74 58 42 

Impact Im at1987 

Significant decreases inreported cases of 

1986 

1988 

MOHMOH 

MOH 

8789 

85 

7774 

71 

6974 
5 

measles, NNT, and Polio. 
MOH/EPI Data 

Sustainability Neonatal Tetanus, Polio, & Measles Cases 
Despite decreases in donor support and inad- Swaziland, 1982 - 1992 

equate staffing levels, MOH commitment and 

program leadership are maintaining coverage 5 Measles Cases (thousands) Polio/NNT Cases 140 

and disease reduction. .120 
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Togo (CCCD 1983-1993) 

Demographics 
Population: 3.7 million 

IMR: 88 

Mortality <5yrs 143
 

Health Structure 
16 prefectures with hospitals 
358 dispensaries 
5 regional hospitals 
1 University teaching hospital 

EPI Strategy 

Vaccination at all health facilities. 

Coverage 
Reached 1990 goal of 80% but declined in 
1992-93. 

Impact 
Dramatic reduction in morbidity and 

mortality from vaccine preventable diseases. 

Sustainability dependent upon return of 
national stability. 

DPT 1, Polio 3, and Measles 

Vaccination Coverage
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Zaire (CCCD 1982-1991) 
Demographics 
Populafion: 38 million 

IMR: 117 
Mortality <5yrs 180 

Health Structure 
Highly decentralized with training and 
supervision given to 220 health zones, each 

with a mix of public and private facilities. 20 
EPI regional "antennas" supply vaccine and 
other supplies. 

EPI Strategy 
Vaccination in all functional health zones at 
fixed facilities. 

Coverage 
Reached peak coverage in 1988 of ',12% hut 
activities have been sporadic since that time, 

and coverage has declined. 

Impact 
Measles incidence decreased in areas of high
vaccine coverage including Kinshasa. (See

Chaptr 7.)PEVICCCI)

Chapter 7.)
 

Sustainability
 
Unsustainable under current civil conditions. 
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Chapter 6 
CriticalElements in EPI 
Implementation 

EPI Policy 
Global Policy 

Immunization policy defines the standard schedule for vac-

cination: who should be vaccinated, at what age they should be 

vaccinated, how many doses, and the interval between doses. 

The setting of policy requires knowledge of both disease epi
demiology and vaccine immunology. Global guidelines for 

immunization policy are set by the WHO Global Advisory 
Group (GAG) which meets annually to review technical infor-
marion and implementation data. When indicated, polices are 
revised to reflect newly available information. Table 6.1 sum-
marizes changes in global policy that have occurred over the 
last decade. 

Each CCCD country differed in its ability and willingness 
to accept and implement policy changes. In general, small 
countries (e.g., Lesotho) had the least problem in implementing 
changes. In larger countries (e.g., Nigeria, where policy change 
required concurrence of the National Council of Health), policy 
change was a slower process (e.g., the addition of a dose of oral 
polio vaccine at birth). 

Figure 6.1 

Vaccine 	 initial 

Inthree CCCD countries, the global policy on measles was 
modified in response to country specific epidemiologic data 
showing the failuie of a single dose of measles vaccine at 9 

months to achieve disease reduction targets. These changes 

exemplify the need to adapt global policies to specific country 

situations as demonstrated in table 6.2. 

Other Antigens 
Yellow Fever is an endemic disease in many parts of sub-

Saharan Africa, especially the countries of coastal west Africa. 
WHO recommends the inclusion of yellow fever vaccine into 
EPI with administration of yellow fever vaccine simultaneously 
with measles at 9 months. Few countries have effectively 
implemented this policy, because of lack of sufficient quantities 
of vaccine. 

In sub-Saharan Airica, Hepatitis B, a major cause of chron
ic liver disease and hepatic carcinoma, is endemic. Inclusion of 
hepatitis B vaccine, as a research project, has already been car
red out in The Gambia. The main obstacle to inclusion of 
hepatitis B vaccine in the EPI is cost, currently $0.50 per dose. 

Revio 	 Reaom For Rvon
 

BCG At birth or first contact, and Primary vaccination at birth or first 	 Lack of evidence for efficscy of 
revccinatlon
contact 

Increased eficcyof -dosschd 
revaccination at school 

OPV 2, 3, dnd 4 months Birth, 6,10, and 14 weeko 
Coverage higher inyoung kiflat,DPT 2, 3, and 4 mcnths 	 6, 10, and 14 weeks 
afksccy equivalent 

9 months High titer EZ Vaccine at 6 months 30% of measles; cas In highMeasles 
Inhigh density areas* density areas <9 months 

Return to Schw4rz vaccine at 9 Delayed excess moilityIirls 
given high does EZ at 8 monthsmonths 

Tetanus Pregnant women Fertile-aged women 5 doses 	 Low Tr coverag cheved when 
Tr adinistration knlted toToxoid Two doses 
pregnancy

I 

*Never fully implemented because of shortages of vaccine and evidence of delayed mortality in female recipients 
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Table 6.2 

Country 
Lesotho 

(CCCD) 

Swaziland 
(CCCD) 

Kinshasa, 

ZaTre 
(CCCD) 

. .
 

Modification 

Two-dose measle- vaccine 
schedule, 9 and 18 months 

Mass vaccination of school 
children and aggressive 
outbreak Investigation and 
control 

Single dose of standard 
potency EZ vaccine at 6 
months 

..
...
13 Of ...... 

Rationale 

Emergence of measles as adisease of older children; serological survey 
showing 13.6% of school enterers as seronegative. 

Single-dose schedule was not effective in achieving disease reduction 
targets. School outbreaks became a major source of infection and 
transmission. 

High percentage of measles cases in Infants under 9 months of age. 

STese shifts on policy were effective in dwcreasing disease incidence. 

While outbreaks of meningococcal meningitis occur in cycles 
inAfrica, vaccine use is limited to outbreak control because of the 
vaccine's limited period of effectiveness, 

Additional vaccines with potential for routine use in the future 
include Hemophilus influenza, pneumococcus, and rotavirus. 

Coverage and Disease Reduction 
Targets 


Building on the Smallpox Eradication Measles Control and 

Strengthening Health Delivery Systems Project (SHDS) experi-

ences, the CCCD Project Paper (1981) log ftme outlined five 

targets related to immunization. In 1987, these targets were 
modified to reflect changing global guidelines and CCCD imple-
mentation experience. The targets are shown in the table 6.3. 

Importance of Targets 
to coverage,Quantitative targets, primarily those related 

were the driving force behind the progress of EPI during the 

1980s. Although targeted levels of coverage were usually simi
werelar, methods of data collection and use of coverage data 

different at each level, table 6.4. 

Strategies 
amalgam of tradition,Vaccination strategies reflect an 

experience, and donor pressure. The objective of immunization 
is to provide potent vaccine to all children at risk prior to the 
time of exposure and at a time that the vaccine islikely to be
 

effective. Five immunization strategies have been used in 

Africa: 1)mobile, 2) fixed (scheduled immunization sessions I-
3 days per week), 3) fixed (daily immunization), 4) outreach, 5) 
campaigns. While there has been a tendency to rate strategies as 

good or bad, the more appropriate task is to identify the condi-
tions under which each of the strategies is most appropriate. 

Mobile 
In the mobile strategy, traditional and political leaders 

assist through identifying gathering points for vaccination 
(maximum2 hours walking time), notifying villages of sched
uled time and place of vaccination, assisting in vaccination site 

organization, and, on some occasions, imposing penalties for 
those not showing up for vaccination. Inareas where traditional 

leadership was strong, coverage rates in excess of 90% were 

common. Use of semiautomatic injection devices enabled teams 
to vaccinate 500 to 1000 persons per line per hour. A single 

team could vaccinate 2,000 to 10,000 persons per day. When 

well equipped (vehicles, spare parts, and fuel), funded (per 

diem), and supervised, mobile teams were a highly efficient, 
cost-effective strategy for vaccinating large numbers of peopc 
in a short time. For three reasons, mobile strategies have not 

proved sustainable over time: 1)the high cost (transport, spare 
parts, petrol, and per diem) of running mobile teams, 2) the 

Table 6.3 

Twget 1981 1987 

BCG, DPTX3, OPVX3, andmeasles coverage by 12 50% 80% 

months of age 
TTX2 coverage in 
pregnant wo Ien50 

50% 

NNT Incidence -50%.* -50%0 

Polio incidence "50% ° -75%° 
Meaes Incidence -50%" 

*Decres as compared to level at be ofpropam 
* changed to coverage in worn of child-bearn ae. 



Table 6.4 

Level 

Community 


Health facility 

District 

National 

(Ministry of Health) 


National (political) 
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Method Use 
Line listing of births and vaccinations Assessment of coverage, identification of 

infants needing vaccination or followup 

Number of vaccinations < 1 divided by Self assessment of progress toward target
 

estimate of population <1 X100 (monthly and annually)
 
(Administrative Method)
 

Quarterly estimation of facility specific levels of Identification of problem facilities needing
 

coverage (Administrative Method) supervisory support
 

Semiannual estimation of district and national Monitoring, reporting, and planming
 
coverage (Administrat' ie method)
 
National 30 cluster surveys every 2-3 years 

Same 

short cycle frequency required to immunize 3-month cohorts 
(9-11 months for measles), and 3) the relatively small number 

of target-age individuals available at a given site eligible for 

vaccination. Mobile teams are now primarily used to control 

epidemics (e.g., meningitis and yellow fever) and to reach 
remote populations such as nomads. 

Fixed Scheduled Immunization 
As countries assessed alternative strategies necessary to 

achieve EPI coverage and disease reduction targets, high priori-
as a routine servicety was given to establishing immunization 

at fixed health facilities. Inmost African settings, a daily sched

ule was adopted that provided different services on different
ule as doped diferet srvies n dffeenthatproide 
on one day and antenatal care on 

days (e.g., infant welfare 

pmother). Although the genesis of this approach isnot clear, 

possibly an adaptation of adeveloped world practice, the fixed 

scheduled strategy was not convenient to those in need of ser-
vices. For a pregnant African mother with a 13-month-old 
infant eligible for measles vaccination and a 3-year-old child 
sick with diarrhea, the fixed schedule strategy necessitated three 

separate visits in a week, often requiring foot travel of 1hour or 
more in each direction. This strategy resulted in high rates of 
missed opportunities for immunization (see section on Missed 
Opportunities. Chapter 7, p 69). 

Fixed with Daily Vaccination 
wWhenrtxitiervis docun vaccinefisedopportunities (visits to a health healfacilityligwheraeswhere was 

available and was not given), WHO recommended to countries 

that vaccinations be administered on a daily bas-is. Specifically, 

they recommended that all target-age persons (infants and fer-

Self assess nent, planing advocacy, and 
reporting 

tile-aged women) attending health facilities for either preven

tive or curative services be screened regarding immunization 
status and, if eligible, be vaccinated immediately. Such strate

gies have been shown to increase coverage and reduce the risk 

of nosocomial disease transmission. There are two main obsta

cles to the implementation of daily vaccination: 1)vaccine 
wastage, and 2) staff resistance. Although daily vaccination and 

are consistent"opening a vial of vaccine for just one child" 

with WHO global gu--lines, increased vaccine wastage and
the costs of vaccine procurement are cited as the main obstacles 
to daily vaccination. Second. health staff are reluctant to change 

their practices and take on daily integrated services. Whereas 

daily integration takes a period of adjustment for both clients
and health staff, integrated services have been found to be 

acceptable, effective, and efficient. CCCD has had limited suc
cess in expanding immunization to a full range of preventive 
contacts, but has been less successful in making immunization a 
routine part of curative services. 

Fixed Facilitieswith Outreach 
Outreach immunizations involve the movement of fixed 

facility staff on foot, bicycle, motorcycle, or vehicles to popula
tion groups (e.g., rural villages, urban slums) who have no 
ready access to vaccination at a fixed facility. Frequency of vis

its depends on the size of the population without access to a 

fixed facility. Visits are usually once a month or once aquarter. 
Effectiveness (coverage and sustainability) of outreach immu
nization sessions is dependent on a number of factors including:1)the regularity ot services (do health staff fulfill their commit

mens and si.ow up as scheduled?), 2) the quality of services, 

and 3) the degree to which the community is involved in lsan
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ning, publicizing, implementing, and monitoring outreach activ-

ities. 

Campaigns 
are special annual or semiannualVaccination campaigns 

events inwhich political, non-health sector, health, and commu-
are mobilized to provide special immunizationnity resources 

days or wecks. Donor-provided supplemental resources are fre-

quently required. Among the CCCD countries, three campaign 

strategies were used: 1) national vaccination days (e.g., C6te 

d'Ivoire, Togo), 2) local vaccination days (e.g., Nigeria), and 3) 

national vaccination weeks (Liberia). Vaccination campaigns 

are usually media events in 
which the president and polit-
ical leaders mobilize to sup-
port immunization, often in 

response to a personal visit of 
the Executive Director of 
UNICEF. These campaigns 
usually consist ot three vacci-
nation eveats spaced 1month 
apart. Where campaigns have 
adequate logistic support, 
increases in coverage are fre-
quently dramatic. As can be 

DPT 1, Polio 3, and Measles 

Vaccination Coverage
 

Cte d'lvoire, 1984 - 1992 

Percent Coverage-

100 Campaign 
80 

60 

400seen in the graph from C6ted'Ivire camaigs ar efec-
d'Ivoire, campaigns are effec- 20 
tive in achieving increases in 
coverage; usually, however, 0. .. ..-

1984 1986 

the increases in coverage are 
short-lived (figure 6.1). [ IiDPT 1 I 

The vaccination day 
strategy was effective in , Vacc. ,1divided by surviving 

infants x 100 
increasing the public aware-
ness of the benefits of immu-r* 
nization, of establishing 
immunization as a right rather than as a privilege, and in 
increasing coverage. On the negative side was the administra-
tion of large amounts of vaccine to older non-target age persons 
and a slip in quality. In Nigeria, Bryce documented problems in 
both cold chain and sterilization (Bryce 1990). 

Perhaps the most important campaign innovation in a 
CCCD participating country was Liberia, which carried out 
annual vaccination weeks for 5 consecutive years. These cam-
paigns were timed epidemiologically to take place during 
November, prior to the expected annual increases in measles. In 
Liberia, where access to fixed facilities was probably around 
20%, vaccination coverage rates of 50% to 60% were obtained. 
The Liberian campaign strategy was especially notable because 
the planning and much of the support was done at the county 
level. An estimated two-thirds of rural vaccinations were pro-

vided through vaccination week activities. Unfortunately the 

EPI system in Liberia was destroyed by civil war in 1989. 

Selection of Strategies 
None of the above strategies is good or bad. Experience in 

CCCD showed that the selection of strategies needs to be tai

lored to the local situation and to the target population's access 

to fixed facilities with vaccine delivery capability. In areas 

where the population has good access to health facilities with 

quality services, high rates of coverage and disease reduction 

can be obtained and sustained with a fixed facility strategy 
where access is low,(e.g., Burundi, Lesotho, Togo). In areas 

-
1988 1990 1992 

Polio 3 Measles 

were, in general, sufficient. 
Wt h xetoso 
With the exceptions of 
Nigeria and Cfte d'lvoire, 
which purchased most of 

their vaccines, most vaccines were provided by UNICEF 
(BCG-all, DPT-all, TT-al, measles-some, OPV-some), A.I.D. 
(measles), and Rotary International (OPV). Shortages or excess 
supplies (expired vaccine) resulted from management problems 
related to poor planning or lack of a good vaccine inventory 
system. The large number of doses required for national vacci
nation days also stressed the supply system. The development 
in Nigeria of a computerized vaccine inventory system that not 
only tracks inventory by lot and expiration date but also lies the 
filling of requests to actual usage has the potential to increase 
the efficiency of vaccine use. Such a system eliminates the tra
ditional practice of inflating vaccine requests knowing that the 
issuing authority will arbitrarily cut the request. This system, 
developed by REACH, Management Sciences for Health and 
CCCD, is being adapted by WHO for global use. 

Although vaccine supply was not a major issue in the 
1980s, it is becoming a major issue in the 1990s. 

outreach oi campaigns are 
needed to achieve and main
tain high levels of coverage in 
the population (e.g., Liberia, 
Nigeria). 

Logistics 
Although a good logis

tics system does not guaran
tee EPI success, the absence 
of good logistics guarantees 
failure. Critical issues include 
vaccines, cold chain, steriliza

eqimet s l valon equipment, supplies, vac
cination cards, and transport. 

Vaccines 
During the 12 years of 

CCCD, vaccine supplies 
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Table 6.5 

Ien:ie tm0.	 i: i. / 

.


Agency 
Agency 	 Contributions 


WHO 	 Development of StandardsTesting of Equipment 

Provision of Information 
Development of Training Materials 
Training 

UNICEF Development and Testing of 

Equipment 


Central Procurement 
Distribution 
Training 

Bilaterals 	 Funding 

NGOs 	 Training 


Needs Assessments
Countries 

Allocation 

Distribution 
Training 
Supervision 

Cold Chain 
Improvements in the cold chain were one of the major suc-

cesses of EPI in the 1980s. This sucess reflects the exemplary 

collaboration of international agencies, bilateral agencies, 
PVOs, and national governments, as outlined in the table 6.5. 

Improvements in cold chain equipment, training, and 
supervision in CCCD countries were impressive. Although the 
baseline data are subjective, it is estimated that the percentage 

Table £6 

. . . . . . . . . ie 

Level 	 Type of Equiment 

Outreach 	 Vaccine carrier 

Vaccination Post 	 Cold box 

Health Center with Refrigerator (kerosene, gas, solar) plus Vaccine 
Outreach Carners 

District 	 Refrigerator (top opening - ice lined) 
Freezer - (Ice lined) 
Generator 

State 	 Ice-lined refrigerators
Ice-lined freezers 
Ice-pack freezers 
Generator 

National 	 Cold room refrigerator 
Cold room frewzer 
lee pack freezer 
Back-tip generator____ 

of injections meeting cold chain standards increased from 20% 

at the beginning of the project to 80% or better at the end of the 
project. The cold chain needs of each level in the system were 
defined, equipment was procured usually through UNICEF, and 

staff were trained in appropriate use. Listed in the table 6.6 are 

cold chain equipment that were used at each level. Equipment 
needs were determined in part by the strategy of vaccine deliv

ery. 
Appropriate equipment will not, in itself, ensure an effec

tive cold chain. Based on 10 years of CCCD experience, the 

following factors contributed to cold chain improvements. 

• Appropriate equipment 

• Hands-on training 

B Thermometer in each refrigerator 

0 One individual assigned responsibility for cold chain 

management 
Chart on wall where temperature is recorded 1-2 times 

per day 

Supervisor who checks at least monthly to be sure that 

cold chain met standards and that temperature 
recorded reflected that on thermometer (In anumber of 
facilities, workers were found to be recording expected 
ratherthan observed temperature) 

Global experience 	 led to a number of problem-solving 
refinements that improved the cold chain, e.g., storing DPT and 
Tr on lower shelves to prevent freezing, storing vaccine being 
used at a clinic ina vaccine carrier rather than opening the
 

.....
.Z
t ..........
....... 


Duration of Maxkmxn Storage 

24 hours
 

7days
 

1month 

2 months 

3 months 

6 months 
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by WHO. These 1-and 2-week courses were generally held atrefrigerator for each vial, and storing vaccine being used on a 
frozen ice pack. training facilities or hotels. Such courses were funded regional

(figure 6.3). 

ly through WHO and direct-

Sterilization 
CCCD made a major con-Dotoadhe gloalar b-

tribution to the global EPI by Sterilization Practices 

ly at the country levels. Two 
modules, both of which 
mdls oho hc 
involved hands on experi
ence (Cold Chin and 

that documented, on a multi-
country basis, major problems 
in sterilization practices. 
Observational data collected 
from nine countris document-
ed non-compliance with the 
policy of a sterile needle and 
sterile syringe for each injec-
tion. Although the method of 
sampling and the number of 
observations per country werenot standard, the aggregated 

9 CCCD Countries 
1985 

Sterile Needle Sterile Syringe 
Usually 

71% i Usually 
Sometimeom_ _ 17% 

'i4% 

. /."Sometimes -- Never 

Coverage Surveys), were 
judged most effective in 
improving skills and perfor

ce. 
CCCD along with 

UNICEF, Save the Children
Furd (UK), and RotaryFn ( 

International also con
tributed in supporting 
(through WHO AFRO) lan
guage specific (anglophone 
and francophone) EPI 

data documented a serious and 
dangerous problem especially
for a continent where hepatitis 

fand HI were endemic,
(figure 6.2). 

With leadership from 

29% 

Figure 6.2 

29% Managers meetings. These
meetings were effective in 
meeting wereecs, in 
sharing experiences, identi
fying problems, and facilitat
ing development of country
level work plans. 

WHO and loristic support 
from UNICE. several steps 
were taken ta improve the 
quality of stenJlzation: 

Identification of sterile 
needle and sterile syringe 
as aprogram prority 

Person Days of EPI Training 
CCCD Countries, 1985 

Type o Training 
Senior 

CCCD Training 
The CCCD project 

paper called for the training 
of 4,800 senior and mid
level personnel and 15,000 
peripheral level health work
ers. From 1982 to 1985, 

" Development of a steam 
sterilizer by WHO and 
UNICEF 

Mid-Level 

Peripheral 

HIS 

I 
i 
im 

-C 

training was primarily in the 
form of 1- or 2-week cours
es using WHO or locally 
adapted WHO modules. 

" Training in sterilizer use 
and sterile technique 

Supervisory monitoring 
of technique 

Malaria 
ORT 

Trainers 
Peace Corps 

Other l 

Such modules, interactive in 
format, were major improve
ments over the traditional 
didactic approach. Annually, 
CCCD reported on training 
inputs in terms of person-

As described in the sec- 0 2 4 6 6 10 12 days of training. As can be 

tion on training, there were 
marked improvements in ster-
ilization practices. 

Person Days of Training (thousands) 

Figure 6.3 

seen in the graph from the 
1985 annual report, more 
than 20,000 person days of 
training were reported 

Training 
In 1985, CCCD's priority for training shifted emphasis 

Training Courses from the amount of training done to the quality of work per-

Initial CCCD EPI training used Senior Level Management formed. This was one of CCCD's most important contributions 

and Mid-Level Supervisory modular training courses developed to child survival in Africa. Training inputs were shifted from 
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sponsoring discrete courses to on-site assessments of perfor- trainer was designated for each Health Service Area (HSA). An 

mance and the use of assessment data to focus training on cor- annual continuing education workshop was held for HSA train

recting identified problems in 
performance. 

Facility 
AssessmentsAss e oped 

CCCD developed a facil-
ity assessment methodology 
in which a random sample offacilities is selected and visit-

ed. At each facility four 
aspects of EPI performance 
are evaluated: 1) the avail-
ability of supplies and equip-
ment (cold chain and steril-
ization equipment), 2) the 
ability of health workers to 
screen and immunize children 

WHO and Ministry of Health 
standards, 3) the keeping of 
records, 4) the ability to com-
municate important health 
education messages to child 
caretakers. Complete needs 
assessments used a variety of 
techniques including observa-
tion of health workers, record 
reviews, and exit interviews 
with care takers. Studies were 
initially done in Niger State, 
Nigeria, and eventually in a 
total 	 of eight countries,. 
Results of eight country 
needs 	assessments are sum-
marized in figure 6.4. 

As can be seen in figure 
6.4, many of the mechanics of 
immunization were relatively 
well performed (e.g., vaccine 
administration). However, 
health education, especially 

in terms of mother's knowl-
edge of whether and when to 
return was poor. Approxi-
mately 40% of mothers were 
leaving the clinic without this 
essential knowledge. 

Continuing Education 

Qry 
Quality of EPI Services 

8 African Countries 

Checked Vacc. Card -Government 

Used 	 terile Needle 

Used Sterile Syringe 

Correct Site--

Correct Dose I 
Explained Diseases 

Explained Reactions 

Told When to Return -g 
toassessomenaccrdinandnaccording to .. 

MEAN 0O 
4-10 RANGE 

Improving Quality of Services 

Pre/Post Training Assessment of Needs 

Central African Republic, 1988 - 1989 


FridgeCorrectTempproblems 

Fridge Correct Temp 

Return Appt. Book Sterilizehe 

SterilizNeele/SyrSterile Needle/Syr -__________________Tetbl-nte 

Measles Dosage 

Health Ed Before 

Health Ed During 

Health Ed Exit 

0 20 40 60 80 100 
Percent Meeting Standards 

Pre-training N-35- = Post-training N,33, 

Figure 6.5 

Training approaches shifted to decentralized skills-building
training activities based on needs assessments. In Lesotho, a 

20 40 60 80 
Percent Meeting Standards 

Figure 6.4 

100 

ers who, in turn, planned and 
conducted training in their 
HSA and provided superviso

follow-up. In Nigeria, 
State Continuing Education 
Units (CEU) were estab
iished to train Local 

Area (LGA) 
supervisors as trainers for 
their areas. The CEU staff 
liaised with other sectors to 
resolve non-training needs 
that were identified (drug 
supplies, equipment, etc.). In 
the Central African Republic, 
regional supervisors were1)given 	the responsibility to: 

t resoualityn 1) 

quality in a sample of 
facilities, 2) design training 
strategies to address identi
fied performance problems,and 3) carry out a follow-up 
needs assessment at the end 
of the year. This strategy was 

theeffective in improving 
quality of immunization, 
(figure 6.5). 

In focusing on perfor
mance problems, it became 

apparent that all problems 
were not correctable by train
ing. 	 Where performance 

were identified, 
supervisors needed the skills 

nMm.to assess the causecu20 and to 
identify appropriate solutions.etpg 

The table on the next page
 
summarizes the range of caus
es and solutions for perfor
mance problems (table 6.7). 

The table empvisizes 
two things: 1)problems have 
different causes and require 
different solutions, and 2) 
performance problems cannot 
always be solved by training. 

Health Information Systems (HIS) 

The upgrading of HISs was also a major contribution of 
CCCD to the EPI in participating countries. It provided the 
framework by which progress toward coverage and disease
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• Number of doses of TI given to pregnant and fertile-aged
reduction targets could be measured. At the start of CCCD, 

women by doseahnost all countries were using manual pencil and paper infor-

mation systems. Reporting was incomplete, collation was Vaccination coverage by administrative method and survey 
was nondelayed (frequently years), and feedback, in general, 

existent. * Outpatient diagnoses of EPI diseases (measles, pertussis, 

Inputs into the HIS in each country included most of the polio) 
following: 

A Inpatient diagnoses of NNT and measles, by age, and 
* Assessment of information fleeds 	 number of deaths, by age 

" Assessment of the current system (what is reported, * Epidemiologic surveys for incidence and prevalence 

channel of reporting, completeness, timeliness, use) 
A Outbreak investigations to assess vaccine efficacy and 

Assessment of the system of data collation, analysis, epidemiologic profile of cases in the community
feedback, and use 

Monitoring Achievement of Targets" Development of an HIS plan 

Perhaps the single most important element in EPI imple-
Assessment of data processing needs

SApmentation is the setting and monitoring of targets and the use of 

the results in replanning and program modification. CCCD has
* Provision of hardware and software 

provided national, continental, and global leadership in EPI 

* 	 Training of staff monitoring (table 6.8). 
Progress of African countries receiving CCCD assistance 

" Epidemiologic consultation inianalysis 
in monitoring is described below.
 

" Financial support for production of feedback bulletins
 Coverage 
WHO guidelines were used in identifying data needs 

Coverage is defined as the percentage of those in need of a 
for managing the EPI and included: 

service, in this case immunization, who actually receive that 
service. In the EPI, coverage is estimated using two methods.

* Population, fertility, birth, and infant mortality data 

" Temperature of refrigerator 	 Administrative Method: Vaccinations reported administered 

to children in the first year of life are divided by the 
" Vaccine inventory by lot, number of vials, and date of 

estimated number of children surviving to age I and 
expiration multiplied by 100 to provide a percentage estimate of 

" Number of doses of each antigen administered (BCG, DPT, coverage. 
OPV, and measles) by dose and by ag! (<1 and >1) 

Table 6.7 

SldrsProblem Causes) 

Shortage of vaccine Inadequate supply Supply more vaccne 

Tnan-ng Invaccine inentory controlPoor planning 
r 	 Provide eNn-sttile needle 	 Lack of ste 

Inadequate numbers of syringes and needles 

Lack of knowledge of reasons for sterilization Training 

Lack of fuel Cost recovery 

Support nd SuPervisionPoor health education "roo much work" 
Lack of knowledge of Importance or methods Training 

Focus group discussm with tweld waws"Require too much time" "Mothers don't 

understand"
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Table 6.8 

MethodYewr Target 

1982 Coverage_- _ 	 Surveys 
Administrative (Vacc < 1 divided by pop< 1 X1 00)

1985 Coverage---

Surveys (Lameness and neonatal teters)
1982 Disease Incidence 


1986 Diseas Incidence Surveillance
 

1986 Quality of performance 	 Survey
 
Supervision
 

1988 Impact on mortality 	 Mortality and use of health services surveys 

Survey Method: Coverage in 12 to 23-month-old children Figure 6.6 summarizes overall coverage for CCCD coun

tries for the period 1984 to 1992. Overall coverage increases
isdetermined using the WHO 30 cluster sample methodol-

were gradual and sustained. The fall-off in 1992 relates in part
ogy of 210 children (WHO 1988). In the early years of the 

to program collapse due to 
program, coverage was 

civil disturbances in Liberia,
expressed as the percent-

and Zaire, Rwanda,and Togo.
age of 12 to 23-month-old 
Decreases also reflect a

children having a date of 
Measles Vaccine Coverage decline in the donor support

vaccination recorded on 
that was provided to countries

their Road-to-Health 	 CCCD Countries, 1984 - 1992 
in their efforts to achieve UCI

Percent CoverageImmunization Card or a 
70 	 in 1990.history of vaccination 

Figure 6.7 summarizes(e.g., received oral drops 60 
CCCD countries measles cov

(OPV three times). 50 
erage data for the years 1984,

Development of a comn-
1990, and 1992. Three broad

puterized analysis pack- 40 1 interpretations can be made 
age (COSAS) by WHO, 30 

Ifrom this data: 1) during the
Epicentre, and REACH 20 

period 1984-1990, measlesfacilitated a more sophis- 10 
vaccine coverage increased in

ticated analysis of survey 
1988 1990 1992 all countries, 2) increases in

data including the age and 1984 1986 
coverage were greater in

interval appropriateness 
Nigeria mAll 12 Countries smaller countries where 	there

of recorded 7mmuniza- Li8 Countries 
was a reasonably good distrib

tions. More specifically, 12Countries (All except Congo) 

ution of health facilities, and
data were provided on the (urund,. CAR.COte d'vo,oo, 

3)at higher levels of ccverage,
age-specific acquisition of 

further increases in coverage
immunization and on per-

became more difficult.cent coverage at 12 	 Figure6.6 
Coverage levels achieved,months of age. The 12-

although less than the targeted 80%, were significant. Thesemonth coverage excluded doses administered in the second 
year of life, more accurately assessed the program goal ot reflect the effective collaboration of communities, national 

health staff (at all levels), NGOs, and bilateral and internationalvaccination in the first year of life, and provided estimates 
technical assistance partners. Sustaining and increasing coverlower than obtained when vaccinations received after age 1 

were counted. Furthermore, COSAS provided managers age are a continuing challenges for all involved in child health 

with other important indicators of program performance in Africa. Initially, countries r~lied on expensive, frequently 
externaily funded, coverage surveys. As information systemsincluding the dhop-out rate and the proportion of doses that 

was placed on administrative method covwere not administered in accordance with EPI policy, developed, reliance 
erage estimates. Use of coverage surveys has decreased to 
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every second or third year, primarily as an assessment of quali- • Disease surveillance and control was allocated a high prior

ty, e.g., apropriate age and 
interval of vaccination, 

Disease Incidence 

During the 1980s, EPI 
implementation and evaluation 
focused on achieving coverage 

targets. UCI, defined as 80% 
coverage globally and 75% in 
Africa, was the acknowledged 
goal and the standard by 
w hich all countr ies and 

UNICEF offices were judged. 
High coverage, however, does 
not ensure disease prevention

not enuer s eas ons 
for a number of reasons 
including: 

SImpotent vaccine 

Administration of vaccineto nathild ovim ne 

to a child immune 
deaseacquirmatboy 

vaccine ad* Incorrect v aciedmin-

istration (dose, site, or 
interdose interval) 

* Failure of biologicresponse to an appropriate 

resose t an ppriate 

Low coverage ingroups80 


CCCD contributed to a 
shift in focus to disease con-
trol in Africa. Program factors 
that contributed to this empha-
sis included: 

EPI disease reduction tar-

component of the projectfrompnn theb eingfrom the beginning 

(Project Paper LogicalFrmwoj rk,Logil 


Swaziland 
Burund 

Lesotho 


Togo 

C.A.R. 

Nigeria 

Cote d'lvoire 
Guinea 

ire 

Liberia 

Measles Vaccine Coverage 

10 CCCD African Countries 
1984,1990, 1992 
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ity as a program manage
ment tool. 

. Field and headquarters 
epideiologic talent was
 
allocated to disease sur

atand control were found by
ministries of health to be 
hig hlyhighi useful. 

Figure 6.8 presents data 
on three EPI diseases for 
Burundi (pertussis, measles, 
and poliomyelitis). The avail
ability of chicken pox (varicel
ia) incidence provides an indi
cator of the sensitivity of the 
surveillance system. The rela
tively flat to slightly increas
ing trend for varicella inci

dence indicates a relative con
stancy of disease reporting and 
gives added credibility to thereported decreases in disease 
incidence. 

Assessments of national 
Assemsofntional 

information systems identified 
four countries (Burundi,

Swaziland, and 
Togo) with HISs for which 

trend data could be reliably 
followed for most of the period of CCCD (1981-1993). 
Measles incidence rates 

in all four countries 
(figure6.9 

As siA a t 
As EPIs in Africa mature,
 

outbreaks can be expected to 
occur amoag groups of accu

mulated susceptibles. As will 
be described in Chapter 7, an 

investigation of al outbreak of 
identifiedBurundi in Muyinga District357 

Brniietfe 5
 
measles cases in a house-to

house survey of a 5-hill area and a 58% card-documented 

measles vaccine coverage in children 9 months through 5 years
The strengthening of HISs (see above) provided a system
by which to assess disease incidence, disease trends, and of age (Chen 1993). Vaccine efficacy was in the expected range

(73%). The outbreak was attributed to the accumulation ofdisease impact. unimmunized susceptibles and nonresponders to vaccine. 

.,"
"
*l .- - -' 
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Conclusion 
During the 1980s, African countries increased their capaci-

ty to plan, implement, and monitor immunization programs. 

Vaccine coverage increased and disease incidence decreased. 

As illustrated in the case study of Togo (Chapter 4), progress 
was dependent on attention to the fundamentals, the key ele-
ments of which have been described in this chapter. 
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was assignedwith the Kinshasa EPI manager, and a vehicleMeasles Control in a Large African City 
full time to the project. 

Vaccination with Edmonston-Zagreb (EZ) measles vac

cine: To decrease the incidence rate of measles in children 
Investigators 

younger than 9 months of age, the measles vaccination schedule 

Cutts Ft,Othepa 0, Vernon AA, Nyandu B, Markowitz was changed from Schwarz vaccine at 9 months of age to medi
um-titer EZ measles vac-

LE, Deforest A, Wilkins K, 
Okwo B cine (approximately 4.5 

log10 plaque-forming units 

Purpose Reported Measles Cases per dose) at 6 months of 
age. EZ vaccine of thisSentinel SitesIn 1988, in collaboration 
potency had been shown in 

with the CCCD project, Kinshasa, Zaire, 1980 - 1991 
other studies to provide

UNICEF, and the Belgian Number of Cases 
seroconversion rates at 6

Cooperation, Zaire's 2000 
months of age that were

Ministry of Health initiated a 
comparable to those

project to improve measles 
obtained with Schwarz vac

control in Kinshasa. Little 15001 
cine at 9 months of age.

decrease in the incidence of 
Furthermore, a previous

measles at sentinel sites and 1oo00 
study in Kinshasa had

little change in measles vac- I 
shown that 90% of infants

500 
maternal antibody by 6

occurred since the early 500,v Klose 
cination coverage had 

" of age (Okwo Bele,1980s (figures 7.1-7.2). 1980 (fiures7.1-.2).months 

. . . . . . . . . .. unpublished data, 1987),
. . .One obstacle to further o . 

JAN JAN JAN JAN JAN JAN JAN JAN increasing the likelihoodJAN JAN JAN JAN 
progress was that a large pro- ,80 1 81 82 ; 83 1 84 1 85 I 86 i 87 1 88 - 89 i 90 1 91 t 

this age would be effective.
portion of reported cases Figure 7.1 


occurred in children less than
 
Other vaccination

9 months of age, the age at 
schedules considered were

which measles vaccination 
a two-dose schedule using

was given (figure 7.3). 
Schwarz vaccine (at 6 and

A demonstration project 
9 months of age) and con

was planned that included 
tinuing with a single dose

strategies to increase coverage 
and a change in the vaccina- Kinshasa, Zaire, 1979 - 1991 months of age, with all 

tion schedule.motsoagwhal 
Percent Coverage resources focused on 

increasing coverage. TheMethods and Results 100: 
two-dose schedule was 

I i crejected for three reasons: 
the need for moreStrategies included imple- 61iy concerns about8oresources,

mentation of the policy of 60 resore cncenscabou 
vaccinating eligible children the immunogenicity of 
at all health facility contacts, 40 

menttioo ofthe 

months of age,vaccineand theatpos-6Schwarzincreasing otecacitesinraigoutreach activities mos of a d in os
in the zones of the city with 20 sibility of a drop in cover
the lowest measles vaccina- dose of 

-firsttion coverage, and strengthen- 0 
1979 1981 1983 1985 1987 1989 1991 measles vaccine to the sec

ing supervision and in-service ond. Continuing with asin
* Card . History gle dose of Schwarz vac

training. Health zones with Card Alone Admin. Method 
cine at 9 months of age was

low coverage were identified Figure 7.2 
considered unacceptable

through estimates of coverage 
because of the high proportion of measles cases younger than 9

based on vaccine doses . 
months of age, who also experience the highest case-fatalityadmiistredandbylt qaliy asurace amping To 


strengthen supervision and in-service training, a medical offi
ratio. 

cer and four mid-level health assistants were assigned to work 



Chapter7. StrenghteningProgramsandDiseaseControlthrough Applied EpidemiologicResearch 

EZ vaccine at 6 months of age was introduced throughout health facilities, since there was no downward trend in two 
was other major childhood diseases, malaria and diarrhea (figureKinshasa in September 1989, and all Schwarz vaccine 

7.4).recalled. Mothers were informed of the change in schedule 
through parish newsletters and when they brought their children 
to health centers for DPT and oral polio vaccine. Conclusions and Future Directions 

Effect on coverage: In 1990, a vaccination coverage and The demonstration project in Kinshasa shows the feasibili
measles seroprevalence survey was conducted among children ty of achieving major impact 
9 to 18 months of age to on measles incidence with 
evaluate EZ measles cover- the existing EPI infrastruc
age among children in the Age Distribution of Measles Cases ture, in a manner designed to 
1989 birth cohort. Card-doec- Kinshasa, Zaire, 1986 - 1991 increase coverage for all 
umented coverage with 10 Percentage of All Cases antigens and improve the 
vaccine was 68% at age 5.5 10o-1 quality of EPI services. 
months or older. According Determining how much of 
to their mothers' oral histo- 80 the reduction in measles 

ese2terdcinire,17% of children had incidence was due to theries, -received measles vaccine, but 80 of EZ vaccine
had o dcumetaton.introduction 

at 6 months of age and how
H4o0 docu encetof 40-

much can be attributed to the However, the presence of increase in vaccination covmeasles antibodies was simi- 20-
erage is difficult. However,lar among children with card- 0 

h-roethssonta. . .. 1990 991 . the project has shown that
documented coverage (74%) o .. 1987 1988 1989
and with a verbal history of 1986 

these strategies, introduced 
Age (months)measles vaccination only are effec

-8simultaneously, 
accuracy of verbal histories. tvThe period of low 
If these his.3ries are valid Figure Z.3messindncsne measles incidence since 

and vaccination prior to 5.5 1989 may be interrupted by 
months of age is included, outbreaks, especially among 
coverage was 89%. This Measles, Diarrhea, and Malaria Cases older children who have 

passed the vaccination targetresult, as well as other mea- Reported from Sentinel Sites 
sures of coverage, indicated Kinshasa, Zaire, 1988 - 1991 age without being vaccinated 
that the measures taken to or vaccinated effectively. In 
increase coverage had been 7Number of Cases (thousands) this case, the Ministry of 

successful (figure 7.2). 8 Health will confront a new 
Also, vaccination using period i measles control si milard t ont h ta f a c edc i n twel 

th e new schedu l e was t im el y : 
similar to that faced in wellof20 cidrnih oc- 4Nof 204 children with docu- 3vaccinated rural populations 

mented measles vaccination ,,' (see data from Burundi and 
at or after 5.5 months of age, Lesotho, below) in which 

measles appears mainly in171 (84%) received-the.vac-.1. 

cine before age 7 months. 0 outbreaks affecting suscepti-


JANUARY JANUARYImpact on measles inci- JANUARY JANUARY 
I ble older children.90 1 91

dence: There was a sustained I 88 I 89 1
dropcin thenubere was rerta Although WHO does 
drop inthe number of report- Measles -- Diarrhea - Malaria not currently recommend a

-I-dose measles arcinationed measles cases from sen-
sedule accination 

tinel sites in all age groups schdule with vaccination atFigure7.4after the onset of the demon- sc h sof a r a ccie 
stration project (figures 7.1- sed o Schwarz accis 
7.4), from 7,080 in 1988 to 616 in 1991. This drop corresponds 
to a 93% decrease in reported rates of reported measles cases, (6 months and 9 months) can be used to protect children at thisag.AdtoltrlsikthoninKnhs.wchfusoto a93%deceas reorte mesle caes,inrepotedrats o 

age. Additional trials like the one in Kinshasa, which fcus oni 
from 21.9/10,000 persons in 1988, to 1.6/10,000 persons in 

coverage and early protection, can demonstrate how toachieve 
1991. It is unlikely this drop was due to decreased use of sen-

greater control of measles in other urban areas. 
tirel health facilities or to incomplete reporting by sentinel 



Chapter7. StrenghteningProgramsandDiseaseControlthroughApplied EpidemiologicResearch 

Measles Control in a Well-vaccinated Rural Population 
of 14.9 cases per 1000 persons. This rate was 4.4 times higherInvestigators 
than the incidence rate in 1987 and 13.0 times higher than the 

Chen RT, Weierbach R, Bisoffi Z, Cutts F, Rhodes P incidence rate in 1984. 
Ramaroson S,Ntembagara C, Bizimana F (1) The age distribution of reported cases, available since 

1985, showed that children 24 months and older constituted an 

Purpose increasingly large proportion of cases, reaching 57% in 1988 

The Expanded Programme on Immunization in Burundi (figure 7.6). 
has made substantial progress since its establishment in 1979. Investigation at a primary school: A primary school was 

visited, and children who had measles were identified by teach-The incidence rate of reported measles cases dropped from 12.1 
ers' recall and absenteecases per 1000 persons in 
records.
1980 to 1.9 cases per 1000 

Census of children lesspersons in 1991, while 
than 5 years of age: A cenmeasles vaccination coverage 
sus of children who werein children reaching theh first 

birthday increased steadily Measles Incidence and less than 5 years of age at 

from 11% in 1980 to 79% in Measles Vaccination Coverage the beginning of the out

1991 (see Burundi EPI sum- Muyinga, 1980 - 1988 	 break was conducted in 
January 1989 in the fivemary, Chapter 5). Outside the 

20 Cases/10OO Pooulation Percent Coverage 100 "hills" (administrative popucapital, Bujumbura, 
Burundi's population is [ lation units) in the sector 

almost exclusively rural. 5 80 that had the highest reported 
Despite this success, con- 15 ! measles incidence. 

60 Interviewers asked parentscerns arose about the pro-
of these children whethergram's continued effective- 10 _/ 40 

. the children had measlesness when a measles epidem-
during the epidemic, whatic occurred in northeast 5- . -20 

Burundi in 1988. An investi- " their symptoms were, and if 
they died during the epi0 . . .gation of the outbreak was 

1986 1988 	 thydeduighep
19 80 1982 1984 demic. Interviewers alsoconducted to address these 

concerns and to assist in iden- - Incidence - Coverage determined whether the 
children had been vaccinattifying strategies for 
ed against measles accordincteased measles control. 
ing to their vaccinationThe investigation was con- Figure7.5 

ducted in Muyinga Health cards. Children without a 
Sector, the area most severely affected by the epidemic. card were considered to be unvaccinated. Interviewers returned 

The acceleration of vaccination activities in Muyinga to the same households in September 1989 to assess the sur

began with a mass immunization campaign in 1981. Estimated vival of children found during the January census. 
measles vaccination coverage in children at the time of their Census results: Information was obtained on 1,899 chil

first birthday dropped the following year, then climbed to 65% dren, 357 (19%) of whom had measles during the outbreak 

by 1988. The incidence rate of measles dropped from 16.7 according to their caretakers. The incidence rate was highest for 
cases per 1000 persons in 1980 to a low of 1.1 cases per 1000 9- to 11-month olds (7.6 cases per 100 person-months) and 
persons in 1984. The incidence rate was 3.4 cases per 1000 per- declined in older age groups (table 7.1). Children younger than 
sons in 1987, the year before the epidemic (figure 7.5). the recommended age for measles vaccination (9 months) con

stituted 18% of cases, and children older than 23 months 
accounted for 45%.Methods and Results 

In all, 1,442 (76%) children had vaccination cards. Of the 
Case ascertainment:Measles incidence and vaccination 

based on routine reporting 1,670 children older t0an 9 months of age, 976 (58%) had card 
coverage rates in Muyinga were 

cases seen, the documentation of measles vaccination. The efficacy of measles 
from health facilities of the number of measles 

analysis that 
reported number of measles vaccinations given to children vaccination in preventing measles was 73% in an 

under one year of age, and census population projections. controlled for potential bias by excluding children without vac

cination cards, children not meeting the clinical case definition,
In all, 4,867 measles cases were reported by health facili-


ties in the Muyinga Health Sector in 1988, for an incidence rate and children younger than 9 months of age.
 



Chapter7. StrenghteningProgramsandDiseaseControl throughApplied EpidemiologicResearch 

Table 7.1 

i iiii~~iiiili~~lii~ii!
iii~ii~~iil 


Measles Purson-months Ickdence raft per
Age (months) 

100 person-monthsat dskNo. 
1.05 1,8250-5 18 

13 917 5.0
6-8 46 

7.66459-11 49 	 14 

24 2,436 3.5
12-23 85 

19 2,497 2.8
24-35 69 

1.725 5,42036-59 90 
2.613,722357 100Total 


at risk ineach age group were calculated for July 1988-January 1989.

I Person-months 

number until their density was sufficient to sustain the 
The case fatality ratio for children identified by their care-

takers as having had measles during the epidemic was 6.2% epidemic. 
c) The outbreak was an expected occurrence consistent 

(22/357). In an analysis comparing deaths per 1,000 person-
with major long-term impact on disease. 

months of observation, children with measles were 2.5 times 

more likely to die than those who did not have measles. d) 	 The transmission of measles in primary school, with 

subsequent transmission to younger siblings, con-
Measles in primary school children and their younger 

tributed to the spread of disease during the epidemic.
siblings: Among the 299 students in the primary school that 

to have had measles.was visited, 28 (9%) were reported 
Future DirectionsAmong students with measles, 25 (89%) reported that they 

were the first case in their household, and in these households, The following measures were discussed as possible means 
to avoid or reduce outbreaks in the future: one-time immuniza31 subsequent cases occurred in younger siblings, 

tion of older unvaccinated 

children, vaccinating unvac-Conclusions 
cinated children at school 

The estimated measles entry, and vaccinating all 
vaccine efficacy during the 

children at school entry. ToAge Distribution ofoutbreak was only slightly date, Burundi has chosen toReported Measles Casesless than expected in field use focusing its
Muyinga Sector, Burundi, 1985 - 1988 continue 

at 9 months of age. on the vaccination 
PresourcesInvestigators concluded that: 

of children younger than one 
a)Tse r l-ea 	 100 Percentage of Total Cases 

I 	 year of age.
period of relatively 

esafrbingetl

lro ws 600 .......-	 The emergence of
 .....i
he es~tof
good measles con-	 as an epidemic distrol was the result of ~measles 

ease after being greatly
high coverage with a 

reduced as an endemic dis
vaccine that was 40 

ease is an increasingly fre
only slightly less 20 

quent occurrence in rural 
effective than 

1985 1986 	 198areas of Africa, where high 
1987 1988 vaccination coverage has 

b) Unvaccinated 1985 1986 	 been achieved with measles 
dren and children	 (months)brnAge 

=...1 12-23 . 24- vaccine by one year of age.11110-11who were not pro-
Ministries of health should 

tected by vaccina-
anticipate this changing epi-Figure 7.6tion accumulated in 
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demiologic profile and understand that it does not represent a References 
program failure. The general features of such outbreaks can be 1) Chen RT, Weierbach R, Bisoffi Z, Cutts F, Rhodes P, 

understood by reviewing investigations condL '-.d in other Ramaroson S,Ntembagara C, Bizimana F. A 

countries. However, countries should still investigate outbreaks "post-honeymoon period" measles outbreak in 

occurring within their borders. Such investigations provide a Muyinga Sector, Burundi. lnt J Epidemiol (in press). 

detailed understanding of the current epidemiologic profile of 

measles, and since this profile changes as programs progress, it 

may not be accurately described by such outbreak investiga

tions in other countries. Also, such investigations are necessary 

for nationally valid estimates of vaccine efficacy. 
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Development of a Two-Dose Measles Strategy in Lesotho 

mented elsewhere. To further justify the need for an added doseInvestigators 
of measles vaccine at school entry, a serosurvey of school 

Nkuebe M, Foster S,Gittleman D enterers was conducted in 1990. The survey showed that 13.6% 
of these children were scronegative for measles, a level consis-

Purpose tent with the observed epi
demiology and a level suffi-At the initiation of 
cient to continue the 2-doseCCCD activities in Lesotho, 
strategy.the EPI was well developed,

The central team was respon- Measles Incidence (all ages) When vaccination at 

sible for planning, logistics, and Immunization Coverage primary schools proved dif

supervision, and coordina- Lesotho, 1981 - 1992 ficult to sustain because of 
staff constraints and the diftion. Implementation was 

Incidence per 100,000 100 ficulties of working indecentralized to the Health Percent Coverage 

100 remote mountainous areas,Service Area (HSA) level. 
80 Strategy 4 was adopted, inInformaton from the CCCD- 80 

which a second dose ofstrengthened Health 
measles vaccine was admin-Information System (HIS) 60 .0 

f40shwdicesiglvl f 40 istered simultaneously with ashowed increasing levels of 
DT booster at 18 months ofmeasles vaccine coverage 

i 20 age. As shown in figure 7.7,and decreasing rates of 20 
the measles incidence ratemeasles incidence as well as 0-........-


f 0 has remained low.
a shift in the age distribution 0 90 91 92
81 82 83 84 85 86 87 88 89 

of measles cases to children 

5 years of age and older (fig- - Coverage By Survey -- Incidence Conclusions and
 

Future Directionsures 7.7-7.8). Coverage By Survey Children 12-23 moe. 


In view of the changing Source: MOH Health Information System
 
The Lesotho EPI is a 

epidemiology of measles in 
mature program with a 

Lesotho, the Ministry of 
record of good management,Figure 7.7 high coverage, and diseaseHealth convened a working 
redhcoverage, a diease 

group to identify the most 
reduction. It is a good exam

cost-effective strategy option 
ple of a program using epi

for continued progress in 
demiologic data to developAge Distribution Of Measles Casescontrolling measles. 
national strategies. School

Lesotho, 1990 
vaccination was a useful first 

Methods and Number of Cases Cumulative Distribution In % step in responding to the 
50 -0 school outbreaks. The cur-Results 

-80 rent 2-dose schedule is moreSix strategy options 40 

.6 sustainable and can bewere considered (table 7.2). 30 
to strengthenFor each of the six options, 30xpected 

cases prevented and cases not 20 Hr1 - 40 measles control if coverage 
is maintained.prevented were estimated. 

To attain maximal 10 -20
 

measles control, the Ministry 0 - o
 

of Health recommended that ,1 2 4 6 8 10 12 14 16 18 20 22 24 26 28
 

Age (Years)Strategy 6 he implemented at 

the HSA level. In practice, L Cases - % Distribution
 

Strategy 6 was implemented

mainly in HSA's where 415 Qases Reported through the
 

Notifable Disease Reporting System
 

measles outbreaks occurred, Source= MOH Health Information System
 

while strategy 5 wa& imple-
FIgure 7.8 

7-56



Chapter7. StrenghteningProgramsandDisease ControlthroughApplied EpidemiologicResearch 

Table 7.2 

"I c sprevented andznot prevented by six measles. 

~p~r ;trta6 durtg the first year c~~i~M eat LeOtho 

Strategy options (1) 
Doses (not 
including 
wastage) 

Cases 
prevented (2) 

Expected 
Measles 
cases (3) 

Doses to 
prevented one 

case 

1) One dose 9-11 months 40,000 32,000 10,400 1.25 

2) One dose and increased 
emphasis on reducing missed 
opportunites at 9-11 months 45,000 36,000 10,100 1.25 

3) Intensive catch-up vaccination in 
high risk areas at 9-23 months 56,000 43,520 9.500 1.29 

4) One dose at 9-11 months 
Second dose at 15-2' ,:;nths 80,000 44,160 9,500 1.81 

5) One dose at 9-11 months 
Second dose at school entry 72,000 42,791 9,600 1.68 

6) One dose at 9-11 months 
Vaccination of all primary 
school children 200,000 81,274 6,500 2.46 

(1) 	 All six strategies assume routine vaccination of 9-11 month infants with a coverage of 80% and an 
efficacy of 80% 

(2) 	 Cases prevented are cases that would occur overtime (by 10 years of age) among the vaccinated 
population had they not been vaccinated. 

(3) 	 Expected measles cases are the expected annual number of cases inthe population =>10 that would 
occur in the year following the introduction of the listed strategy. Expected cases were estimated as 
0.08 times the number of susceptibles. 
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Assessing Tetanus Toxoid Coverage 

Investigators 
Deming MS, Bisoffi Z, Weierbach R, Ibsen P, Mokdad A, 

Ciotti M, Bizimana F 

Purpose Purposewith 
As a result of the 44th World Health Assembly's endorse

ment in 1991 of the World Summit for Children goals, all coun-
tries that have been part of the CCCD project are committed to 

achieving the elimination of neonatal tetanus. 
Clostridium tetani is ubiquitous in the environment, and 

unlike poliovirus and measles virus, is not transmitted person-

to-person. Therefore, there is no "herd immunity." The threat of 

neonatal tetanus must be met by high and sustained coverage 

with tetanus toxoid ('IT) and by hygienic care of the newborn's 

umbilical cord. Consequently, there is need for an accurate and 

indefinitely sustainable means for measuring the levels of cov-
a method should be available to mea-erage achieved. Ideally, 


sure coverage accurately through routinely reported (adminis-


trative) data. 

It is more difficult to determine the TT vaccination status 

of women than it is to determine the vaccination status of young 

children, for four reasons: 1)protection after TI is considered 

time-limited except after dose 5; 2) the duration of protection 

changes according to the number of doses received; 3)the mini-

mum intervals between the 5 doses change; and 4) a history of 

vaccinations extending many years into the past may be neces-

sary to determine a woman's IT vaccination status accurately. 
Administrative estimates of coverage: Administrative esti-

mates are calculated by dividing the number of doses given to 

the target population by the size of the target popuation. To 

estimate TI coverage in pregnant women at term, the formula 
traditionally used has been the total number of doses of T2, 

T3, "I74,and TI'5 given to pregnant women during a calendar 
year divided by the estimated number of live births during the 
year, obtained from the last census. Each dose counted in the 
numerator is considered to represent a pregnant woman "cov-
ered" at term. 

The major problem with this method of estimating TI' coy-
erage is that it leads to an under-count of pregnant women 

at term to the extent that pregnant women are: 1)"covered" 

seen for antenatal care but do not receive T' because they have 

already completed the 5-dose series or received TT3 or T-14 too 

soon before their pregnancy to be eligible for another dose dur-

ing their pregnancy; 2) not seen for antenatal care but "cov-

ered" by doses received before their pregnancy. 

Estimates of coverage by survey: TT coverage in pregnant 

women at term has also been measured using surveys of women 

who have given birth during the last year. Coverage at the time 

they gave birth is determined by their history of TT injections. 

This history can be based solely on documents the women keep 

at home, or can also take into account their verbal history of 

doses. Mothers have not always received, and have frequently 
not kept, written records of their TT injections, and the accura

cy of estimates which rely on mothers' recall has not been well 

established. 
A survey was conducted in 1989 to determine the extent to 

which estimates of TT coverage by different methods correlate one another and with immunity. 

Methods and Results 

The survey was conducted in two strata, Bujumbura and 

the rest of the country (the "rural stratum"). The target popula

women who had given birth during the previous 10tion was 

months. In all, 206 women were included in the survey sample
 

woman was
in Bujumbura and 212 in the rural stratum. Each 

asked to show all the health documents she had for herself and 

her children, and the dates of all Tr injections were recorded. 

She was then asked about TT injections received in each of her 

last three pregnancies. Finally, filter paper samples of blood 

obtained by finger prick. Tetanus antitoxin titers werewere 
measured by a competition ELISA test that had recently been 

developed at the State Serum Institute in Denmark. This test is 

the only in-vitro test that has correlated well with the "gold 

standard" mouse neutralization test. 
Only 1 of 212 women (0.5%) in the rural stratum and 6 of 

206 women (2.9%) in Bujumbura refused to have their blood 
drawn. 

Tetanus antitoxin seroprevalence was 67% nationwide 

(95% CI 59-76). TT coverage estimates differed greatly from 

one another and in their degree of correlation with seropreva
lence (table 7.3). 

Conclusions 
These results suggest that verbal histories provided an 

accurate measurement of TT coverage at the time of the survey. 
However, correlations between estimates of TI coverage and 
seroprevalence may be different in other countries and may 
change in Burundi during the next few years. In particular, the 
policy of vaccinating women of childbearing age at all contacts 
(adopted shortly before the survey), rather than pregnant 

only, may result in less accurate verbal TI histories,women no longer be conv~ed to pregnanciessince these histories can 

and will require that women distinguish I' injections from 
of illnesses. Also, the increasinginjections for the treatment 

who have completed the five-dose series
percentage of women 
will lead to an increasing gap between administrative estimates 

will not be
of coverage and seroprevalence, since these women 

counted as vaccinated. The accuracy of estimates of coverage 
ome will improve with the wide

based on documents kept at 

spread use of lifetime vaccination cards for women.
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Table 7.3 

owvlnc&neew nioi e ln* Ttanu# toxo coerg 
W.10e08 who recaritly gae blrlh Bwund., 108-10 

.
...............
..................................
.............. .........................
... .......... ... 


Rural stratum 
(n = 212) 

Bujumbua 
(n = 206) 

Tetanus toxoid coverage at time of 
delivery (%) 

Based on home documents 17 49 

By history, last 3 7.: 95 
pregnancies 

Tetanus toxoid coverage, 
administrative method ,o(%) 

n.a. n.a. 

Tetanus antitoxin seroprevalence (%) 7 84 

Nalone 
(weighted) 
[95% C11 

18 [11-251
 

73 [66-791
 

57
 

67 [59-761
 

From the national vaccination coverage survey conducted in February and March 1989 of 
women who had given birth since Easter (April 3) of the previous year. Vaccination status 
was determined as of the time of delivery. 
For the period April 1988 through February 1989 

Future Directions 
The consistent use andThe importance of lifetime cards: 

maintenance of lifetime tetanus toxoid immunization cards will 

be essential for accurate estimates of TT' coverage in the future. 
The use of serology: Tetanus toxoid serology can easily *be 

incorporated into vaccination coverage surveys. Until countries 

obtainedare able to monitor T coverage accurately, seroltection 

Monitoring "protected births" at the DPTi contact: In 

response to the problems inherent in estimates of 1I7 coverage 

in pregnant women at term based on reports of doses adminis

tered, anew method based on health-facility reporting has been 
proposed (I). This method requires adding abox to daily vacci-

nation tally sheets to record the number of infants vaccinated 
with DPTI who were protected at birth by the I1 vaccinations 
recorded on their mothers' vaccination cards. The denominator 
used at heJth facilities is the total number of infants receiving 
DPTI, but at the national level the total number of livebom 

infants can be used. The method requires that women keep their 
to the DPTI contact. Oncevaccination cards and bring them 

the method can provide accurate 17 cothis habit isacquired 
erage estimates for infants receiving DPTI. The method has 

been recommended for trial use by the World HealthOrganization (2). 
The "protected births" method has two additional advan

tages. It provides the staff at each health facility the capability 

to monitor the TT coverage they have achieved in their catch

ment population, and introduces a routine screening procedure
that 	will reduce missed opportunities for "IFimmunization at 
the DPT ucontact. 

References 
1) 	Deming M. Monitoring tetanus toxoid immunization 

coverage. Geneva World Health Organization, 1990, 
EPI/NNT/90/WP.3/REV 1. 

2) 	 World Health Organization. Wkly Epidemiol Rec 
1991;66:3-7. 
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Epidemic Poliomyelitis: Vaccine Efficacy and Lessons Learned 
persons whose onset of paralysis occurred from May to 

Investigators, Surveillance Analysisand 
November 1986 and whose paralytic poliomyelitis was diag-

Coverage Survey nosed by physicians. Case ascertainment during the epidemic 
Otten MW, Deming MS, Jaiteh KO, Flagg EW, Forgie 1, was by referral physician reporting. After the epidemic, a 

Sanyang Y, Sillah B, Brogan D, Gowers P (1) national village-to-village search was conducted and children 
as aparalyzed during the epidemic, but not already reported 

case, were examined by areferral physician.Investigators,Case-controlStudy 
Vaccination coverege survey: OPV vaccination coverage

Deming MS, Jaiteh KO, Otten MW, Flagg EW, Jallow M, 
rates in children 1 to 2 years of age and 3 to 7 years of age at 

Chain M, Brogan D, N'jie H (2) 
the onset of the epidemic 
were determined by a 
national, stratified householdsurvey.PurposeAn epidemic of 

Case-control study: A 
poliomyelitis caused by 

Reported Poliomyelitis Cases and 
poliovims type 1 involving 305 case-control study was con-

National Vaccination Coverage Levels*occurred inThe Gambia 	 ducted to estimate the clini
persons oug Noember The Gambia, 1975 - 1986 -O 	 cal efficacy of OPV. In this
from May through November 

study, each 1- to 7-year-old 
1986 (estimated 1986 popula- 300- case was compared with up 

295 -Caseslion 768,995) (figures 7.9-7.10). 
2 •theCoverage 

During previous 6 years, 
as29 -to 5 controls randomly
 

selected from children of the

only 5 cases of poliomyelitis had (a 

age and sex living in0 nei o in g 
for 3 or more doses of trivalent = . 

,m 30 closest neighboring 
been reported. Coverage levels Asame 	 oge se x g 

E 25-the 

-	 households. In all, 195 casesoral polio vaccine (OPV) had .9 
been maintained at 60% to 80% 0. 20 0	 and 839 controls werebeen40w(as documented by vaccination r0 

0 included in the case-control(a. Ucards in surveys) since 1981 o Vaccination coverage 
(figure 7.9). In August 1986, a in the vicinity of cases: To 
mass vaccination campaign was o 0-otevcntyo ae:T 
conducted throughout the coun-

determine if case children 
1075 1977 1979 1981 1983 1985 

try, in which children 510 years For23 dosesof OPV among I year.oldchildren, tended to live in "pockets" 
of low vaccination coverage.of age were given a single dose 

Figure 7.9 	 a census of children 1 to 7of OPV. 
CDC collaborated with the years of age was conducted 

in the 30 households closestMinistry of Health and Social 
Welfare in The Gambia and Cases of Paralytic Poliomyelitis by Month to each case's household in 

other intemational organizations The Gambia, April - December, 1986 	 the case-control study. The 
vaccination status of all chilin investigating the epidemic. 

The goal of the investigation Cases per Month 	 dren in the census was deter
mined.was to characterize the epidemic 

and to determine ways to 140 MASS"""' Major findings apply
ing to all cases:improve poliomyelitis control in 120 CAMPAIGN 

The nationalthe future. The investigation too 
focused on when, where, and in 80 	 attack rate duringtte dring
whom disease occurred, on vac-	 40 eper

60cine efficacy, and on the role of 	 40 cases per 
the mass campaign in stopping 40* 0,Opros
the epidemic. theepiEmc.2 	 with cases residing 

0 in all parts of the 

Methods and Results Apr May Jun Jul Aug Sep Oct N'v Dec country except the 

1986 	 capital, Banjul,Case definition and 
where there wereascertainment: Cases were 

Figure 7._10 

http:7.9-7.10
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no cases. Apart from Banjul, there was no trend in 
attack rate by size of settlement. Other cities had attack 

rates close to the national average, as did villages of 

less than 500 persuns (50.2 cases per 100,000 per-
sons). The epidemic did not bncome established inone 
area before spreading to another, and epidemic curves 
were similar in different regions of The Gambia. 

The highest age-specific attack rate was in -year-old 
children (394 cases per 100,000 children). Seventy-
five percent of all cases were 3 years of age or 
younger. 

At the beginning of the epidemic, 64% of 1-to 2-year
old children in the country were vaccinated with at 
least three doses of OPV according to their vaccination 
cards, and 69% were vaccinated with at least 3doses 
of OPV when mothers' histories were accepted for 
children without cards. For children 3 to 7 years of age 
these coverage levels were 51% and 64%, respective-
ly. In all, 95% of I- to 7-year-old children were report
ed to have received a dose of OPV during the mass 
campaign. 

The mass campaign may have prevented poliomyelitis 
cases but did not end the epidemic. In all, 57 persons 
became paralyzed more than 2 weeks after the mass 
campaign took place in their town or village. Since the 
incubation of polio is usually less than 2 weeks, most 

Table Z4 
.	 . . . 

Gro~up 

All + 

1-2 years 
3-7 years 

Kanifing Urban District Council 
Rural Western Region 
Central Region 
Eastern Region 

Outreach 
Rxed 

of these persons became infected after the mass cam
paign. 

On the basis of previous lameness surveys conducted 
in The Gambia, 1,100 poliomyelitis cases would have 
occurred between January 1980 and November 1986 
without a polio vaccination program. The actual num
ber of cases identified during this period, including the 
epidemic, was 310, 72% less than expected. This is 
unlikely to be a major under-count, since the sensitivi
ty of routine reporting during the epidemic was 86%. 

Majorfindings from the case-control study: 

The estimated efficacy of three or more doses of OPV 
was 72% when children without card documentation 
were considered to be unvaccinated (table 7.4). The 
estimated efficacy of three or more doses in 1-to 2
year-old children, in whom the determination of vacci
nation status was considered more accurate, was 81%. 

Estimates of vaccine efficacy increased from 72% 
(95% confidence interval 53-83%) to 76% (95% confi
dence interval 53-88%) for three and four doses of 
OPV, respectively. 

Ina comparison between cases and controls who had 
all received three or more doses of OPV, cases were 
not more likely than controls to have received doses at 

.	 .................. 


Efficacy %) 

72 

81 
52 

71 
81 
76 
62 
71 
73 

* 	 All doses were documented by vaccination cards. 
+ 	 164 matched sets, since only cases and controls with zero dos 

were used Inthis anlysis. 

....... 	 . ...;
 

95% CI 
57-82 

66-90 
8 -75 

30 - 88 
57-92 
0-95 

27-81 
49-83 
48-86
 

or three or more doses 
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intervals that were too short. Therefore, vaccine failure 
could not be attributed to administering OPV2 and 
OPV3 less than 4 weeks after the preceding dose. 

It is unlikely that vaccine failure was associated with 
inadequate protection of vaccine from heat for the fol-
lowing reasons: 

" 	The estimate of vaccine efficacy in 1-to 2-year-old 
children (81%) was exactly the same as the 
seropositivity rate to type I poliovirus in children 
who had received three doses of OPV protected 
from heat at the Medical Research Council in The 
Gambia as part of aresearch protocol. 

" 	Several samples of vaccine collected from health 
centers in The Gambia were fully potent as mea
sured by their total virus titers. 

The estimate of vaccine efficacy in areas served by 
outreach teams (71% was very close to the esti-
mate for areas served by fixed centers (73%). 

* 	 Previous evaluations of The Gambia's vaccination 
program had not identified exposure to heat as a 
major problem. 

Card-documeted vaccination coverage with 3 or more 
doses of OPV among 1-to 2-year-old children living 
in the immediate vicinity of fully vaccinated cases was 
62%, close to the national coverage rate for this age 
group (64%). 

Conclusions 
Even when epidemic cases are included, an estimated 72% 

of potential poliomyelitis ca:;es in The Gambia were prevented 
by vaccination from January 1980 to November 1986. 

Experience in The Gambia has shown that epidemic 
poliomyelitis can reappear after being controlled as an endemic 
disease. The road to eradication may pass through an "epidem-
ic" period in other countries. The threat of such epidemics 
emphasizes the importance of collaboration between neighbor-
ing countries, so that polio-free zones emerge in which there is 
reduced likelihood of reintroduction of wild poliovirus. 

There was very wide exposure to wild poliovirus during 
the epidemic. The virus was not confined to "pockets" of low 
vaccination coverage or to cities and large towns. 

The investigation showed that vaccine failure was amajor 
cause of the accumulation of susceptibles that allowed the out-
break to occur and that exposure of vaccine to heat was proba
bly not the major cause of decreased vaccine efficacy. The rela
tively low efficacy of OPV in much of the developing world 

constitutes a major obstacle to polio eradication. Only modest 
increases in efficacy were gained by giving a fourth dose, 
although confidence limits in this analysis were wide. 

The Gambia's national mass campaign, which provided a 
supplementary dose of OPV to a very high percentage of chil
dren, was only partially successful in stopping an epidemic that 
was already well-established. Other countries should not 
assume that mass campaigns will be more successful in stop
ping epidemics. 

The complete absence of poliomyelitis cases in Banjul pro
vides the encouraging example of amajor sub-national popula
tion that was protected during the epidemic. Possible explana
tions include differences be!ween Banjul and neighboring areas 
in vaccination coverage, water supply, sanitation, proximity to 
the central vaccine cold room, and economic and educational 
levels. 

Future Directions 
The Gambia's experience raises the question of whether 

epidemics of poliomyelitis can be avoided in African coun
tries that have not yet started national immunization days 
(mass campaigns) but which are part of ablock of contiguous 

countries that have attained high vaccination coverage through 
routine means. This question may be answered by a large 
block of countries of southern Africa where the incidence of 
poliomyelitis has been reduced to a low level and where 
national immunization days have not yet been undertaken. 

There are three principal possibilities for increasing polio 
seroprevalence rates among vaccinated children in Africa: 1) 
increasing the number of OPV doses children receive (which 
occurs as a result of national immunization days); 2) reformu
lation of OPV; and 3) adding a dose of enhanced-potency 

inactivated polio vaccine to the routine polio vaccination 
schedule. 
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Poliomyelitis: Disease Control in an Urban Population Having Recently Achieved 

High Vaccination Coverage 

Investigators 
Babaniyi OA, Yeye-Agba B,Parakoyi DB (1-2) 

Purpose 
The Expanded Programme on Immunization (EPI) was 

"revised" in the Ilorin Local Government Area (LGA), Kwara 

State, Nigeria, in 1985. The EPI had existed previously, but had 
not been effective in raising coverage. In view of the reduced 
efficacy of trivalent oral polio vaccine (OPV) in sub-Saharan 
Africa compared with industrialized countries, a review of sen-
tinel surveillance and vaccination coverage was undertaken in 
the Ilorin LGA to determine to what extent OPV coverage lev-
els corresponded to disease reduction. In addition, a household 
lameness survey was conducted in 1988 to establish the base-
line prevalence and incidence of poliomyelitis in this area. 

Methods and Results 
The lameness survey included 4,576 children aged 5 to 9 

years. Thirty-one polio cases were identified, giving a preva-
alence rate of 6.8/1,000 children 5 to 9 years of age, and 

derived annual incidence rate of 38.3/100,000 persons. 
The sentinel surveillance review was conducted at the 

University of Ilorin Teaching Hospital Physiotherapy Unit. 

Table 7.5 

...................
• .:::...:.============================ 

Cases of 

Year of pm'alytic Population of 
onset poliomyelitis Iodin LGA 
1981 40 415,211 

1982 45 425,857 

1983 28 536,776 

1984 31 447,975 

1985 27 459,462 

1986 16 471,243 

1987 21 483,024 

1988 12 497,998 

to 1988. OnlyRecords were reviewed for each year from 1981 

children whose parents gave the llorin LGA as the place of resi
dence at the time of paralysis were included in the study. 
Population projections for the 1lorin LGA were based on the 

1963 national census. 
Vaccination coverage results of children 12 to 23 months 

of age from surveys conducted in the Ilorin LGA in 1983, 1984, 
1986, and 1988 were reviewed. The vaccination history given 
by mothers was accepted for children who did not have cards. 

Results of the vaccination coverage surveys and of sentinel 
surveillance are shown in table 7.5. Vaccination coverage for 
OPV3 increased from 16% in 1983 to 85% in 1988. The num
ber of cases of poliomyelitis diagnosed at the sentinel site 
decreased from 40 in 1981, to 27 in 1985, and to 12 in 1988, 
equivalent to annual incidence rates of 9.6, 5.9, and 2.4 per 
100,000 persons, respectively. The approximate sensitivity of 

sentinel surveillance at this site can be assessed by comparing 
the annual incidence rates of poliomyelitis based on sentinel 

surveillance for the first 3 years shown in table 7.5 (9.6, 10.6, 

and 6.4 cases per 100.000 persons, respectively) with the rate 

derived from the lameness survey (38.3 cases per 100,000 per

sons), which represented risk of disease during the early 1980s. 

If the proportion of cases reported through sentinel surveillance 

remained constant during the 1980s, the incidence rate based on 
sentinel surveillance of 2.4 cases per 100,000 persons in 1988 

... ................................... 


Peeeit" Of 
23 monthswho 

Incidence rate per received 3 dow. of
 
100,000 persons OPV, by survey
 

9.6 no survey 

10.3 no survey 

6.4 16 

6.9 23 

5.9 no survey 

3.4 65 

4.3 no survey 

2.4 85 
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represented a 77% decrease in incidence rate compared to 

1982, and a 59% decrease compared to 1985. 

Conclusions 
This study suggests that wihu upeetr P a-

cination, high OPV3 coverage in a densely-populated area of 

a major impact on disease incidence. 

without supplementary OPV vac-

West Africa can have 
However, it also shows the limitations of this approach, since 
high OPV3 coverage achieved by routine program activities did 

not interrupt transmission or achieve the nearly complete con-
trol of endemic disease, as it did in The Gambia. 

FutureDirections 
Moving from poliomyelitis control toward poliomyelitisMovin fromimpact 

eradication in West Africa will require two major new strate-

gies: 1) the prompt detection, reporting, and investigation 

(including stool samples) of all cases of acute flaccid paralysis, 

and 2) the introduction of supplementary vaccination activities. 
Many countries in the region have not yet attained the high lev

els of vaccination coverage through their routine programs at 

which these strategies are indicated. However, it is useful for 
individual countries to gain pilot experience with these strate

gies before they are applied more widely. The CCCD project 

provided support tocasesuchinvestigationa pilot experience in Togo, where theof acute flaccid paralysissurveillance and 
in990.sesanceshd 

was established in 1990. 
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The Immunogenicity of a Supplemental Dose of Oral Versus Inactivated
 

Polio Vaccine 
InvestigatorsInvestiator s avaccination 

van Loon FPL, Rhodes PH, Klein-ZabbanMoriniere BJ, 
M-L, Frank-Senat B, Herrington JE, Pallansch MA, Patriarca 
PA (1) 

Purpose 
The World Health Organization currently recommends 

at birthadministration of trivalent oral polio vaccine (OPV) 
("OPV zero"), followed by OPV 1 at 6 weeks, OPV2 at 10 
weeks, and OPV3 at 14 weeks. A child who has received 
OPV I-OPV3 isconsidered to be fully vaccinated against polio; 
the dose at birth is desirable, but is not necessary for children to 
be considered fully vaccinated. 

For reasons that are not well understood, OPV is less effec-
tive in inducing serum neutralizing antibodies against 
poliovirus in developing countries than in industrialized coun-
tries. This difference has been shown in several seroconversion 
studies, and was seen in the investigation of the polio epidemic
in The Gambia. This difference is especially marked for 

poliovirus types I and 3. 

Table 7.6 

The visits children make to health facilities for measles 
can also be used to give an additional dose of polio 

vaccine, with the goal of increasing the proportion of children 
who are protected against poliomyelitis. A randomized clinical 
trial was conducted in Abidjan, CMte d'lvoire, to compare the 
relative immunogenicity of a dose of OPV or enhanced potency 

inactivated polio vaccine (IPV) at the time of measles vaccina
tion among children who had previously received three doses of 
OPV at approximately 6, 10, and 14 weeks of age. 

Methods and Results 
The study was conducted at a large primary health care 

center in Abidjan from 1990 to 1992. Infants were randomly 
assigned to receive afourth dose of OPV or adose of IPV. Two 
age groups were enrolled: those approximately 9 months of age 
(n= 346), who also received Schwarz measles vaccine, and 
thcse approximately 6 months of age (n = 368), who also 
received Edmonston-Zagreb (EZ) measles vaccine. Blood spec
imens were obtained from each child at the time of vaccination,imnweeotndfrmacchlatheieofvcnto, 
at 4 to 6 weeks post-vaccination, and at 13 to 17 months post
vaccination. The characteristics of the children in the study at 

6-month-old chldr~n 9-month-old chidren 

Chara-tertcs OPV lPv oPV IPV 

Type 1 
No. (%) with antibody after OPV3 1391182 (761 1361186 (73) 1411169 (83) 1501177 (85) 

No. (%) eronegative after OPV3, 17143 (40) 40150 (80) 4128 (14) 22/27 (81) 

with antibody after 4th does 

Type 2 
No. (%) with antibody after OPV3 1651182 (91) 173/186 (93) 1541169 (91) 1651177 (93) 

No. (% seronegative after OPV3, 9117 (53) 13/13 (100) 4/15 (27) 12/12 (100) 

with antibody after 4th dose 

Type 3 

No. (%) with antibody after OPV3 104/182 (57) 1241186 (67) 1261169 (75) 135/177 (76) 

No. (%) aeonegative after OPV3, 
with antibody after 4th dome 

17/78 (22) 47/62 (76) 2/43 (5) 28/42 (67) 
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the time of vaccination and 6 weeks following vaccination are 
shown in Table 7.6. At the time of entry into the study, the 
overall seroprevalence rates among the 6- and 9-month-old 
infants were 74% and 84% for type 1, 92% in both groups for 
type 2, and 62% and 75% for type 3. In both age groups, 
increases in the proportion of children with detectable antibody 
to all three types were significantly greater after vaccination 
with IPV than with OPV. Inaddition, geometric mean titers at 4 
to 6 weeks post-vaccination were significantly higher among 
children who received IPV than among those who received 
OPV. 

Only 23% of children from whom blood was obtained 4 to 

6 weeks after receiving their supplementary dose could be 
located and bled at 13 to 17 months after vaccination. In both 
age groups, the projected proportion of children who remained 
seropositive 13 to 17 months after vaccination (based on the 
titers measured in the children who could be found) tended to 
be higher in the IPV group than in the OPV group, although 
few of these differences were statistically significant. 

Among all 714 children initially enrolled, 42% had no 
detectable antibody against one or more poliovirus types at the 

time of the supplementary vaccination. Seronegative children 
who received IPV were 2 to 14 times more likely to seroconvert 
than those who received OPV. In addition, secondary increases 

in antibody titer (4-fold) were higher among children who 

received IPV compared with those who received OPV. 

Conclusions 
The percentages of children who were seronegative after 

three appropriately spaced doses of OPV were similar to those 
observed inother developing countries, and show that routine vac
cination with three OPV doses at 6, 10, and 14 weeks of age 
leaves a large proportion of children unprotected against type 1 
and type 3 poliovirus infection. In this study, an additional dose of 
either IPV or OPV administered at the time of measles vaccina
tion increased the proportion of children who were protected, and 
the increase was substantially greater after IPV than after OPV. 

Future Directions 
Countries that have achieved high immunization coverage 

with OPV3 may consider an additional dose of polio vaccine at 
the time of measles vaccination. The greater immunogenicity of 
IPV as an additional dose must be weighed against its higher 
cost. Further studies will be necessauy to determine the effect of 
an additional routine dose of polio vaccine on the circulation of 
wild poliovirus. 
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Missed Immunization Opportunities at Urban Health Facilities 
Investigators,Missed Opportunities
Invesigat 

Ases ,et Mbetter, 

Gindler J,Adewusi M, Fagbule D, Aderinto 0, Mosanya
D, Ayodele 01 

Investigators,Other Lagos Urban 
Assessment Components 

Macauley R, Olivola K, Cutts FT, Taylor P, Harvey M, 

Steinglass R 

It is estimated that almost half of the Nigerian population 
will live in urban areas by the year 2000. A major consequence 
of (his rapid urbanization has been an increase in the number 
and proportion of urban dwellers living in poverty. Despite the 
potential for enhanced delivery of immunization services in 
large cities, many inequities exist among urban inhabitants. The 
urban poor face unique problems related to the epidemiology of 
vaccine-preventable diseases, consumer characteristics that 
restrict the use of immunization services, and features of the 
health care delivery system that reduce access to and effective-
ness of services. 

International agencies have recognized the need to enhance 
the quality of primary health care (PHC) in urban areas in 
developing countries, and immunization has been viewed as a 
PHC component that could lead the development of urban 
health care. In 1992, the CCCD project collaborated with the 
Resources for Child Health (REACH) project on an urban 
demonstration project in the Lagos local government areas 
(LGAs). A review of routinely reported data showed that access 
to immunization, defined as the proportion of children who had 
received the first dose of DPT vaccine, was similar in urban and 
rural areas and that dropout from the immunization program 
was high in both urban and rural areas. These problems were 

Table 7.7 

kwn xtiz d 
Type of Visit N for ago* 

Sick 252 126(50%) 

Vaccination 1,589 1,010(64%) 

Total 1,841 1,136(62%) 

confirmed by immunization coverage surveys conducted inall 
15 LGAs in September 1992. To understand these problems 

a health facility assessment was conducted in 70 health 
centers in the 12 urban LGAs in October 1992. 

Methods and Results 
Clinics were randomly selected, with the probability of 

selection proportional to the number of DPTI doses adminis

tered. The assessment consisted of observation of child man

agement (children younger than 24 months of age, for immu
nization visits; and children younger than 5 years of age, for 

sick visits), parental exit interviews, health care worker inter
views, and an inventory of supplies and equipment. A fixed 
number of visits were observed at each health center. 

The assessment team observed 2,081 clinic visits; 1,648 
(79%) were immunization visits and 433 (21%) were sick vis
its. The majority of sick visits were for minor illnesses, and no 
sick child required hospitalization. More than 90% of children 
in each group (immunization or sick visits) had a vaccination 
card with them. 

Missed opportunities were assessed for 1,841 children 
younger than 24 months of age who had an immunization card 
(table 7.7). A missed opportunity was defined as the failure of a 
health worker to administer any or all vaccines for which a 
child was eligible at the visit. We did not assess missed oppor
tunities to repeat doses which had been given previously, but 
were invalid because the recommended minimum age or inter
val between doses had not been respected. Because yellow 
fever vaccine (YF) was unavailable at most health centers, few 
eligible children (>9 months of age) received it. Excluding 
missed opportunities for YF, 29% of children had at least one 
missed opportunity at the visit; if YF is included, 38% of chil
dren had a missed opportunity. 

Among mothers accompanying children to immunization 
or sick visits, only 221 (11%) were screened for their own TI 

Op otu l pp M U NA y
(Incd. YF) (Excl. YI=) 

126(50%) 99 (39%) 

570(36%) 433(27%) 

705 (38%) 532 (29%) 

Children with cards, fully immunized, Including yellow fever vaccine (YF) 
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status; 138 (7%) womn had a card showing evidence of at least 

one prior TT immunization. Among the 53 (38%) women who 

were eligible to receive an additional dose of TT on the day of 

the visit, 25 were vaccinated; however, more than half had a 

missed opportunity. 
At 68 (97%) clinics, individual vaccines were given only 

one day each week. Some facilities gave a different vaccine 
each day of the week. In addition, provider misconceptions 
about recommendations were common: among 91 health work-
ers interviewed, one third were unaware that TT is currently 
recommended for all women of childbearing age. Finally, many 
providers invoked false contraindications as reasons for defer-
ring vaccination. Only 9% of 78 nurses said they would vacci-
nate a child with fever and only 10% would vaccinate a child 
with diarrhea. When asked about reasons for delayed immu-
nization, only 5% of health workers cited provider ignorance as 
a contributing factor; however, one third of mothers who 
reported that their child had been refused immunization in the 
past specified a minor childhood illness as the reason. 

Most health workers did not use routinely collected data on 
vaccine doses administered to estimate coverage or to deter-
mine dropout rates. The dropout rates between DPTI and DPT3 
ranged from 2% to 44% (median 17%) and between DPT3 and 
measles vaccine they ranged from 0% to 53% (median 21%) in 
clinics where these data were available. 

Conclusions 
Missed immunization opportunities and barriers to receipt 

of services contribute to low coverage and high dropout rates in 

Lagos. Missed opportunities occurred because of lack of inte-

gration of services, unavailability of vaccines, and misconcep-

tions about contraindications to vaccination, particularly with 
who haveregard to vaccinating mildly ill children and women 

previously received TI' during pregnancy. Although the Federal 

Ministry of Health policy states that health workers should use 

all opportunities to screen and vaccinate eligible women and 

children, no clear guidelines have been developed to assist 

providers in the field with implementation of this policy. 

Future Directions 
To achieve the WHO goal of global elimination of neonatal 

tetanus, all women of childbearing age must have a personal 
health card containing a lifetime record of TT immunizations 
and should bring these cards to all health center contacts. Only 
7% of women had a card documenting receipt of TT with them 
at the time they brought a child for health care. Although a 
greater proportion of women may actually possess TT cards, 
most are in the habit of bringing them only to antenatal health 
care visits. Resources should be ,nade available for producing 
and distributing personal health cards, and health workers 
should instruct women to retain the cards and to bring them to 
all health center contacts for themselves or their children. 
Although this will require substantial reorientation of healti 
workers and education of women, some of this education can 
occur during the health education talks already scheduled at 
childhood immunization sessions. 

Guidelines should be developed to clarify the federal 
immunization policy, including recommended ages for vaccina
tion, intervals between doses, valid contraindications to vacci
nation, and vaccination at every opportunity. Continuing educa
tion materials and workshops should focus on screening and 

vaccinating at each health center contact, as well as on reducing 
false contraindications to vaccination. 

It is essential to ensure that vaccine stocks are consistently 

available at health centers. Health workers should report short

ages as they are identified, and resources should be secured to 

correct the situation. Health workers should be taught to calcu

late dropout rates and to use this information as a means to 

monitor their progress in meeting their immunization targets. If 

unacceptably high dropout rates are detected, managers can 

investigate the causes and develop strategies to reduce them. 



Chapter 7. Strenghtening Programs and Disease Control through Applied Epidemiologic Research 

The Potential Impact on Vaccination Coverage of Avoiding Missed Opportunities 
for Vaccination 

Investigators 
Kahn JG, Mokdad AH, Doming MS,Roungou J-B, Boby 

AM, Excler J-L, Waldman RJ 

Purpose 
Investigators have frequently attempted to document 

opportunities missed by health workers to administer vaccines 

to eligible children seeking health care. Results of these studies 

have shown that missed opportunities frequently occur at visits 
focurative care and at visits for vaccination. Missed opportu-

cc n
forurativaccinat visits for uratioi dren
nities at vaccination visits generally occur when children 

receive at least one, but not all of the vaccinations that are due. 

These have been referred to as missed opportunities for "simul-

taneous" vaccination. Some exit-interview surveys have includ-
edwenovaciari n g e at-ndhve surves thae iud-ed women of childbearing age and have shown that missed 

opportunities occur frequently in this target group as well. 
ealt hae aoptd te pli-The 

Although many ministries of health have adopted the poli-Althughman miistiesof 
cy of avoiding missed opportunities, observations at health con-

ters have indicated that this policy is not widely implemented or 

clearly understood. The relative lack of priority accorded to the 

policy may be due, in part, to the need for better documentation 

of its effect on vaccination coverage. It is not possible to esti-

mate from exit interview surveys what the effect on vaccination 

coverage of avoiding missed opportunities would be, since 

these studies are not community-based. Data collected in vacci-
nation coverage suroeys have been used to estimate the increase 
nion coverage peallysahivae bn avoidngumsed oirein coverage potentially achievable by avoiding missed opportu-

nities. However, these studies have usually been limited to esti

mating the potential impact on coverage of avoiding missed 

opportunities for simultaneous vaccination, since the only dates 

available for analysis were vaccination dates. The 1990 national 
in the Central African Republicvaccination coverage survey 

provided the opportunity to carry this type of "potential gain" 
same health care booklet used to liststudy further, since the 

vaccination dates was also used to list all other dates of health 

Table 7.8 

facility visits. 

Methods and Results 
The survey in the Central African Republic took place in 

January 1990 and was stratified by area: Bangui, other cities 

(the "urban stratum"), and the rest of the country (the "rural 

stratum"). A total of 642 children between 12 and 23 months of 

age were included in the survey. Interviewers copied all health 
visit dates from the children's health care booklets. 

lthrect e ts.vinates fr e cpte 'sa 


Vaccinations were accepted as valid if they respected minimum 
age and interval requirements, although there was no require
ment that they be received before age 1. The frequency of
misdopruteswsefndathprctgefal 

opportunities wa dee ase.
 

opportunities to vaccinate that were missed. 

The frequency of missed opportunities for measles vaccine 
nationallyy8was 70%, with results in the three strata ranging fromo7%(al .)
 

68% to 75% (table 7.8). 
potential gain in measles vaccination coverage achiev

able by avoiding missed opportunities was substantial (table
7.9). Measles coverage wiould have increased from 54% to 

54% to76. H overa of hs in( 
wo have
%)ain (54% toild76%. Hieved by vaccin 

neverbeen achieved by vaccinating only children who had 

received measles vaccine. Achieving the remaining potential 

gain would have required that health workers recognize that a 

was given before 9 months of age, andprevious measles dose 
therefore needed to be repeated. 

Nationwide, 73% (54% - 70%) of the full potential gain in 
measles coverage could have been achieved simply by avoidingmissed opportunities for simuitaneous vaccination. However, 

avoiding missed opportunities for simultaneous vaccination 

alone would have achieved only half of the full potential gain in 

coverage in the urban stratum. 
The largest potential gain was in fully-vaccinated coverage, 

which would have increased from 34% to 65% nationwide in 

the absence of all missed opportunities. 

RuralUrban
 
=aium stranxn Bagd Hdo 

,(n = 220) (n = 210) (n= 212) i(weikhted)i 

(70)Misged opporttnities (% 228 (68) 348 (75) 319 (67) 

Valid vaccinations (%) 105 (32) 119 (25) 154 (33) (30) 

L-Total opportunities 333 467 473 

* column percmitage 
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Table Z9 

Rural 
Bangui Nationalstratum Urban stratum 

(n=220)48Card-documented coverage (%) 

Coverage potentially achieveble (%): 
With no missed opportunity to 

nevervaccinate children who 58receivwd measles vaccine 

With no missed opportunity of
 
any kind (including the opportunity

to revaccinate childaen who 
received measles vaccine too 

early) 70 

A"potential gain" analysis of tetanus toxoid coverage was 

not done because of the absence of a complete record of tetanus 

toxoid dates and other health facility visits, 

Conclusions 

survey in the Central AfricanThe "potential gain" increases in vaccination coy-Republic showed that substantial 

erage in children are achievable if all opportunities for vaccina

tion are avoided, and that most of the increase is achievable by 

gopportunities for simultaneous vaccination,avoiding oing 

Two important questions remain after the "potential gain" 
studies. The first is to what extent theoretically attainable 
increases in vaccination coverage can be achieved in practice. 
One reason to feel concern that there may be a large difference 
between what is theoretically and practically achievable is that 
in the Central African Republic health workers would have 
needed to recognize invalid measles vaccine doses to achieve 
more than 55% of the full potential increase in measles vaccina-
tion coverage. Identifying children who need to be tevaccinated 
because a vaccination received previously was invalid may be 
more difficult than identifying children who need to be vacci-
nated because the needed dose was never received, 

The second question is what increases in vaccine wastage 
accompany achievable increases in vaccination coverage. This 
question has become more important as countries feel increas

(n =210) (n =212) (weighted)5457 73 

71 85 66 

79 90 76 

ingly challenged to make efficient use of vaccine. The chal

lenge arises because of the large increases in OPV needed for 

the supplementary vaccination activities of polio eradication 
and the increasing need for countries to purchase their own vac

cines. 
The CCCD project provided support to a demonstration 

trial in Togo designed to answer these questions. As part of thetrial, an effort was made to implement fully a policy of avoid

ing missed opportunities in Ogou Prefecture through intensive 

training and supervision. In addition, registers for patients seek
curative care were revised to provide a worksheet for health 

workers and a means for supervisors to review the complete

ness and accuracy of implementation of the policy. Vaccination 
wastage rates were monitored close'y through the use of a 

revised stock control form and close supervision. The analysis 
will compare vaccination coverage and vaccine wastage in 
Ogou Prefecture with a neighboring prefecture where no inca
sures were taken to promote implementation of a missed oppor
tunities policy. 

The policy of avoiding missed opportunities has been 
widely promoted in African cou-tries. However, .he policy is 
largely unimplemented and has seldom been 1eiiied opera
tionally through guidelines for specific scenarios. For example, 
the guidelines should specify what to do when a target-age 
woman or child fails to bring a vaccination card and whether 
the guidelines for the person being seen apply also to accompa
nying persons, such as a mother accompanying her sick child. 

T-7 



Chapter 7. Strenghtening Programs andDisease Control through Applied Evidemiologic Research 

The Integration of Family Planning Services with EPI
 

Investigators 
Birmingham M, Mbonikankuye D, Deming M, et a. 

Purpose 

The Expanded Programme on Immunization (EPI) has fre-

quently been viewed as amodel and leader for the development
quenly eenvieed lederforthedevlopents amodl an 
canof other primary health care programs. One of the ways i.t 

serve this function is by making EPI contacts available as ser
vice-delivery points for other interventions. An example of thisoffamiy pannng wthapprachis te itegatio PI.vices, 

Burundi has had the second-highest population density in 
Africa, and since 1983 the Government of Burundi has been 
officially committed to family planning as a means of slowing 
population growth. The EPI and the national family planning 
program in Burundi are both 
well established. They have 
been in existence since the 
early 1980s, and have bene-

fited from considerable 
donor and government sup-
port. Nonetheless, these two 
programs have differed pgra ihaesucce ey
greatly in the success they 

have achieved. In 1991, 
according to reports of doses 
administered, 83% of chil-

dren had received DPT3 by 
their first birthday, and 75% 
had received measles vac-cine.eein cotashes v-
cine. Incontrast, the national 
contraceptive prevalence rate 
in 1992 was estimated to be 
only 2-3%. 

Although the contracep-
tive prevalence rate remains

low, the national family
very lprevalence 
planning program has created 
a demand for family planning 
services. This der..and was 
evident during an exit-inter-

based is that a more proactive approach is needed that takes 

advantage of existing health facility contacts. 

Methods and Results 
Family planning services were integrated with EPI at five 

randonly chosen government health facilities chosen randomlyin Muramvya Health Sector,starting in October and November
i uavaHat etrsatn nOtbradNvme 
1992. Women are asked at each EPI contact if they would like 

to begin family planning at that visit. If they do not desire serany questions they have about family planning are 
answered, and they are encouraged to think about starting fami
ly planning at a later vaccination visit. New vaccination cards 
for children have been designed and printed for these health 
facilities: The cards show each mother's family planning 
record as well as her response to the health workers' questions 

Number of New Family Planninggroups 

in Integration and 


Control Health Centers* 

# of New Acceptors/Health Center50 

Ctr -+- Control HIth ..i hntegratonHith Ctr 

40 a rostudy " 

30 


' *2075.------
0 -. .. / 

... 
10 

0 . 
2.92 4 6 8 10/92 12 2/93 

Month 

-Family PlanninglEPI Integration Study, Introduction of 
Burundi. 1992-93 Integration 

Figure 7.11 
Funith 


view survey in 1992 at the 13 health facilities in the family 
planning/EPI integration demonstration project (see below). In 

all, 76% (98/1 30) of women leaving immunization sessions for 
their children stated that they would like to receive family plan-
ning services during these sessions. In addition to creating 
demand, the national family planning program has trained 
health workers and provided health centers with family plan-
ning supplies, primarily pills and injections. 

Currently, women must take the initiative to make a sepa-
rate visit to request family planning. The hypothesis on which 
the family planning/EPI integration demonstration project is 

facilities. A baseline census 

about family planning. 
The "integration" health 

facilities (Group areh)being 

compared with two other 
of health facilities: 

the remaining four govern
ment health facilities in 

Muramvya Health Sector(Group 1), which receive 
upervisory visits from the
 

s field coordinator withtesaefqunysth
 
the same frequency as the 
"integration" health facili
ties, and four randomly cho
sen health facilities close to
Muramvya Health Sector
(Group Helth ector 
(Group 111), where there is 
no intervention associated
with the study. 

The effect of the inte

gration on the contraceptive
rate and vaccina

tion coverage will be evalu
ated with data from the cm

ata from he alth
 
munity and from health 

was conducted of all women of 

childbearing age and children 12 to 23 months of age living 
within two kilometers of each health center in the three groups,
and a follow-up census will be conducted at the end of the 
study. A record is kept at health facilities of the number of new 
family planning acceptors and of the number of vaccinations 
given to children each month. 

Figure 7.11 shows that the mean number of new family 
planning acceptors per Group I health facility increased approx
imately four-foid during the first 2 months of full intervention. 
There was a drop in February 1993, but the number remained 
above baseline. There was no corresponding change in the 
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planning with can EPI substantially increase new family plan-
Group IIhealth facilities. The proportion of all new acceptors at 

ning acceptor rates without decreasing the number of children 
Group I health facilities who received family planning services 

more than vaccinated.at a vaccination visit for their children increased to 

70% in January 1993, and remained at this level during the drop 

in the overall number of new acceptors in February 1993 (fig- Future Directions 
ure 7.12). There was no marked divergence in the curves show- If a sustainable increase in contraceptive prevalence rate is 

ing the number of children vaccinated with DPT3 in Group I demonstrated and can be attributed to the integration of family 

and Group IIhealth facilities. planning with the EPI, the integration will be given considera

tion as a national policy in Burundi and may be of interest to 
other African countries.Conclusions 

Preliminary results indicate that the integration of family 

Women Who Accepted Family Planning
 
at an EPI Session as a Percentage
 

of All New Acceptors
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Chapter 8 
Immunization in Africa: 
Achievements,Challenges, Resources 

This chapter reviews the current status of immunizationIntroduction 
programs in Africa and explores some of the factors contribut-

In Africa, diseases that are preventable through vaccination ing to low or unstable coverage. Some of the immunization ini

contribute 20% of the under age five mortality. Since 1985, tiatives for the 1990s are reviewed in relation to their potential 
countries and donors have allocated substantial financial, effect. 
human and material resources to expanding and improving 
immunization programs. Immunization has been a primary Immunization Coverage 
component and top priority of the child survival strategy of the 
United States Agency for International Development (USAID), 
the World Health Organization (WHO) and the United Nations Progress in Immunization Coverage 
Children's Fund (UNICEF). During the late 1980s astounding progress was made in the 

With substantial donor input, countries throughout the improvement of immunization programs in Africa. Figure 8.1 

have coverage rates far below 80%. There is a recognition that 

some of the achievements made during the 1980s may not be 

developing world strove to 
achieve the global goal of 
80% coverage for child-

shows that regional coverage 
rates for vaccines against 
tuberculosis (BCG), diphthe

hood immunization by 
1990.1 During the decade, 

BCG, DPT3, and Measles 
Vaccination Coverage 

ria, pertussis and tetanus 
(DPT), poliomyelitis (OPV) 

tremendous progress was 
made in immunization cov-

Vaccinaion Cvrg 
African Region, 1986 - 1991 

and measles nearly doubled 
between 1986 and 1990 

erage and disease preven-
tion in Africa. Achieve-

100- (UNICEF, 7/28/92). 
A regional coverage rate 

ments in immunization also 80 of nearly 60% in 1990 for the 
represent improvement in 
the accessibility and deliv-
ery of health services. 

60 
4U 

third dose of DPT meant that 
more than half of under-I 
children in Africa came in 

contact witi the health care 

UNICEF, WHO and other 
donors expect that success 

20 system at least three times 
during that year. This idi

achieved in immunization 0 cares that notable improve
will strengthen the delivery 
of other primary health 
care services, 

The outlook for immu-
nization in Africa during 
the 1990s is not clear. 
Despite the progress made 
to date, many countries still 

86 

Source - WHO CEIS 

87 88 89 90 91 ments have been made in the 
BCG [ DIT 3 Measles delivery of immunization ser

vices. Through successful 
efforts to increase coverage, 
innovative technologies have 

Figure 8.1 been introduced and impor
tant lessons learned about 

how to plan, manage, iiplement, and evaluate health services 

delivery programs to maximize program accessibility and effec

sustainable.
 

1 In Africa, a slightly lower goal of 75% coverage was set for 1990.
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In sum, when the generally low coverage levels in Africa
tiveness. Important lessons have also been learned about how to 

mobilize all sectors of society for the successful implementa- are compared with all other regions of the world, the number of 

countries experiencing declines in coverage since 1990 and the 
tion of a health initiative. 

magnitude of these declines 
When the world celebrat-

give rise to serious concern 
ed the attainment of Universal 

about the future of immu-
Child Immunization (UCI) in 

BCG, DPT3, Polio 3, and Measles nization and child survival in 
September 1991 and achieved 

Africa.Vaccination Coverageaverage coverage rates over 
80%, Africa was just approach- WHO Regions - September 1993 

ing 60% coverage for most Percent Implications ofCoverage 

antigens - a remarkable oo LowC 
. . Low Coverage

achievement for the region but 
... .. and Coveragesignificantly below the global 80 ID ciegoal of 80% and the Africa ies
 

regional goal of 75%. Figure 60 

Diae otro l The 

8.2, a regional comparison of 40 
ultimate goal of any immu

coverage rates, clearly shows enization program is diseaseI
that the Africa region lags 20 
reduction. The global

behind all other regions of the 
n a ... Expanded Program on

A A eworld. 
European S.E. Asian W. Pacific Immunization (EPI) is adopt-

American E.Mediter.AsAfrican 
10 BCG I IPT 3 [.-.*.]Polio 3 = Measles ing a targeted approach that 

of the world, coverage of repro-
emphasizes disease control 

ductive age women with 
goals and strategies. These 

WHO CEIStetanus toxoid is lower than the 
include a 90% reduction in 

levels of childhood vaccination measles cases by 1995, theFigure 8.2achieved. The regional average 
elimination of neonatal 

for coverage with the second 
tetanus by 1995 and polio

dose of tetanus toxoid (M2) in 
eradication by the year 2000 

Africa in 1990 was 48% (WHO 
(EPI/GAG, October 1991).

CEIS, April 1992). Although good data on dis-Measles Vaccination CoverageThe Global Advisory 
to WHO ease incidence are not widely17 Countries ReportingGroup (GAG) on Immunization 

available and recent trends1989 - 1992has identified a category of 
cannot be readily assessed,

"Lower Coverage Countries" 
100 

Percent Coverage 

that generally have mitigating ease reduction is to sustain 
e e on immusain 

circumstances such as war, civil 
high levels of immunization 

strife, economic iardship, 80 
coverage, at least 80%. Low 

under-developed infrastructure, 60 
coverage rates in some 

and sparsely settled popula-
African countries and the 

tions. In this category 15 of the 40 
instability of coverage in 

20 countries are in Africa 
others have serious implica

(EPI/GAG, October 1991). 20 
tions for our ability to pre-

Each year a new target 
1992 vent EPI-related diseases and 

coh'ort needs to be immunized. 1989 1990 1991 
deaths in Africa.

Coverage rates most often 
Public Confidence: TheMeaslesrefer to children less than I 

tremendous progress of the 
year of age. In terms of cover- WHO CE'S 

late 1980s and the widr
age, immunization programs 

spread extension of vaccina-Figure 8.3in essence start from "zero" 
tion services has instilled 

each year. public confidence in the 
Using longitudinal data 

health care system. Great demand for vaccination has been gen
for the 17 African countries iiiat had reported 1992 coverage 

erated. Throughout Africa, scenes of mothers waiting with their 
data to WHO through July 1, 1993, there is a marked fall in 

children in long lines at vaccination centers have become very 
coverage from the rates achieved in 1990 (figure 8.3). 
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familiar. Faltering accessibility to immunization services will 
likely result in faltering public confidence in the health care 
system. With new and more complex threats on the horizon, 
such as HIV/AIDS and resurgent malaria, Africa can ill afford 
a loss of the peoples' confidence in the health care system. 

Access to Health Care: Of all health interventions in 
Africa, vaccination is the one that most often reaches the 
largest percentage of the population. With outreach and mobile 
strategies, vaccination services have been extended deep into 
the rural areas. In this respect, vaccination coverage is an indi-
cator of health care accessibility. At best, access to health ser-
vices will be only as good as vaccination coverage. For cura-
tive, more static services, access is likely to be significantly 
less. It is estimated that only 56% of the population in Africa 
has regular access to any form of modem health service. The 
ratio of health facilities to people is estimated to be as low as 
1:10,345 (UNICEF, Jul 1992). 

During the 1990s, many countries are moving towards 
more comprehensive, integrated health progra,,is. Interventions 
such as the control of infectious diseases (including malaria 
and acute respiratory infections), micronutrient supplementa-
tion, and maternal health services (including family planning) 
,ebeing added as priority activities to ongoing efforts in 

immunization. Such interventions are critical to further reduc-
ing childhood morbidity and mortality in Africa. Offering 
these services in an integrated manner allows for a multi-pur-
pose, synergistic approach to health care delivery. For exam-
ple, mothers can be educated about family planning and pro-
vided birth control supplies when they bring their children for 
immunization. 

Low or unstable immunization coverage does not bode 
for the planned addition of integrated preventive and cura-

tive services. It indicates that regular access is limited or 
decreasing; consequently, opportunities for comprehensive and 
integrated care are constrained and may be declining. A wide-
spread, sustainable delivery system will be required to main-
tain high vaccination coverage and to allow for the successful 
addition of other interventions, 

The serious implications of low and unstable immunization 
coverage in Africa mandate a close look at immunization pro-
grams and the factors that contribute to coverage. In the sec-
tions that follow, four ajor factors are considered: delivery 
strategies, sustainability measures, donor commitment to immu-
nization, and funding levels, 

,,ell 


Delivery Strategies 
Strotegic Approaches to Increasing Coverage 

Astinicate oapes 6typeA 
As indicated in Chapter 6, achieving coverage targets 

requires the selection of an immunization strategy or strategies 
using information about the spatial distribution of the popula-

tion and xzalth facilities and the capability of those facilities to 
provide immunization. Four main strategies are available. 

Fixed Facilities:This strategy provides immunizations at 
fixed health facilities, such as health centers, clinics, or outpa
tient departments of hospitals. The ideal situation would be to 
have health centers within a reasonable distance of all families 
and to offer comprehensive basic preventive and curative ser
vices, including immunization, on a daily basis. However, 
access to health care facilities in Africa is limited. In at least 
18 countries, less than 50% of the population has access to a 
modern health care facility (UNICEF, 1992). In rural and 
remote areas, the figure is much lower. Moreover, with 
resource limitations, many fixed facilities do not offer com
prehensive services and can only provide immunizations 
weekly or monthly. 

Outreach: Outreach immunization sites are fixed places 
away from health facilities (e.g., community health posts) 
where permanent health facility staff visit regularly to offer 
immunizations. Dates, times, and sites of immunization must 
be pre-scheduled and well known by the target community for 
the strategy to succeed. Outreach can greatly increase access 
and coverage in areas around fixed facilities but is limited by 
staff, transportation, and weather constraints. 

Mobile Teams: In areas that are too remote to be served 
by fixed or outreach services, special teams can be sent to visit 
a series of immunization sites. The teams travel over a period of 
several days visiting prearranged villages and sites. This strate
gy is partic,'arly appropriate for nomadic or very sparsely pop
ulated areas. It is an expensive strategy and is constrained by a 
lack of proper supervision and the long intervals between visits. 
In Burkina Faso for example, mobile teams are scheduled to 
reach each child only twice annually in their assigned areas of 
coverage, making it impossible for the children to be fully 
immunized with all vaccines during the first year of life 
(REACH, June 1992). 

Acceleration: Accelerated strategies are designed to immu
nize a large number of children at the appropriate age within a 
limited time frame. A wide range of accelerated strategies, 
including: mass campaigns, national immunization days, weeks, 
or months; and local community door-to-door "pulses," are 
available. Social mobilization and public awareness building 
are extremely important components of acceleration that ensure 
the maximum target population is reached. Often during accel
eration activities, fixed facilities, outreach sites, and mobile 
teams are all used. 
Costs Of Different Delivery Strategies 

The cost of immunization programs varies according to the 

of delivery strategy used. In Africa, one study found fixed 

facilities to be the least expensive approach at about $7 per 
fully immunized child. More expensive were mobile teams 
($11) and campaigns ($16) (REACH, March 1991). 
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However, the variation on cost per fully immunized child 

within any strategy is also significant. In West Africa, the costs 

of delivery through fixed facilities ranged from $7 in 

Mauritania to $17 in The Gambia. Mobile costs ranged from $7 

in Burkina Faso to $14 in Mauritania and campaign costs 

ranged from $8 in Mauritania to $19 in Senegal. Some of the 

factors identified that influence the cost-effectiveness of vacci-

nation programs include coverage rates, size of the target popu-

lation, the number and type of personnel, as well as their pro

ductivity, and the type and durability of materials and supplies 
(REACH, March 1991). 

Recent Trends In Implementation 
Accessibility to health facilities in many African countries 

is limited. With the push for UCI during the late 1980s, acceler-
ated immunization strategies were implemented throughout 
Africa to increase coverage beyond the reach of fixed facilities, 
According to WHO, 85 acceleration activities were reported by 
43 countries in Africa between 1986 and 1990. Most of these 
acceleration efforts were national in scale; no other region 
reported a higher number of acceleration activities (WHO 
CEIS, April 1992). 

Analyses have shown that these accelerated efforts had a 
tremendous effect on coverage in some areas. For example, one 
study in Nigeria revealed that as many as 50% of the immuniza-
tions given in 1988 were given during the nine National 

Immunization Days held that year (WHO, et al., November 
1989). Coverage in the rural areas of Senegal increased three-
fold during a 6-month acceleration phase in 1986 and 1987. 
(UNICEF, No. 5). In Cameroon, nearly 60% of the doses of 

vaccine administered during 1986 were administered on two 
national immunization days. Increases in coverage were espe-
cially evident in areas with otherwise low performance 
(UNICEF, No. 4). 

Since 1990, Nigeria and many other countries have not 
engaged in accelerated activities. Nigeria is one of the countries 
to experience a drop in coverage luring 1991 and 1992. In 

Chad, mass campaigns ended in 1989 in favor of intensifying 
fixed facility activity. The result was a 20% to 30% drop in 
coverage rates for all antigens in 1990 and continuing through 
1991 (CABLE, 8/6/92). 

Fixed facilities in many African countries are not yet able 

to provide the level of coverage achieved through acceleration. 
Acceleration has allowed these countries to push beyond the 
system and reach populations who otherwise have no access to 
modem health care. In remote inaccessible areas, accelerated 
strategies may be the only effective means of reaching these 
populations at this time. The inability of countries to sustain 
high levels of access without acceleration is already causing 
coverage declines and has serious implications for efforts to 
integrate additional services into the immunization delivery sys-
tem on a sustained basis. 

The costs and effects of acceleration vary across countries 

and even within countries. The question is not one of fixed ver

sus accelerated strategies. The challenge ahead is to identify 

locally appropriate and efficient combinations of delivery 

strategies that reach the maximum populations but do not 

detract from the longer term process of developing an infra

structure and delivery system through which comprehensive 

basic health services can be provided over the long term. 

Sustainability 
Along with funding and delivery strategies, a second issue 

to consider when assessing the apparent declines and instability 
of vaccination coverage in many African countries is whether 
immunization efforts have been designed and implemented to 
maximize their sustainability. Sustainability refers to the ability 
of programs to continue financially and institutionally after 
external support has been teiminated. 

In this section, immunization technical assistance in Africa 
is assessed in terms of five conditions that have been identified 
through a series of field studies to increase the likelihood of 
sustainability. These conditions are: 

" 	 Perceived Effectiveness: Technically effective interven
tions whose effectiveness has been brought to the attention 
of relevant constituencies. 

Integration: Strong implementing agencies with activities 
fully integrated into the Ministry of Health in a manner that 
encourages integration of child survival activities. 

0 	 Local Financing: Increasing portion of overall recurrent 
program costs borne by local sources, including the nation
al budget and communities. 

Training: Strong and institutionalized training program 
with trained cadre of trainers. 

Design Process: Design and redesign efforts that occur in a 
process of mutual respectful negotiation and that are 
responsive to nationally defined needs, objectives, and 
capabilities (USAID, December 1990). 

Perceived effectiveness: This condition has been met to 
some extent in terms of coverage but not in terms of disease 
reduction. Both types of data are essential to the effective man
agement of immunization programs. With a globally-accepted 
standard and a simple methodology (30 cluster coverage sur
veys), countries have been able to show the accomplishments of 
their immunization coverage targets. In 1990, all countries in 
Africa reported their national immunization coverage rates to 
WHO. However, by mid-1992, 1991 coverage data for several 
African countries are still unavailable. To be useful for program 
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management, coverage data must be standardized, complete, 
timely, and accurate. 

Documenting the effectiveness of immunization programs 
in reducing disease in Africa is problematic. Current data on 
disease incidence are woefully inadequate. As an example, all 
of Africa reported 611 cases of polio to WHO in 1990. 
Calculations on the basis of incidence and population estimate 
that the total number of polio cases was actually over 50,000 
(WHO/CEIS, April 1992). The CCCD project has established 
model surveillance programs and WHO, UNICEF, Rotary 
International, the REACH project, and others are giving 
increasing attention to surveillance. However, better documen-
tation of disease reduction will be critical to the attainment of 
EPI goals and will be an important tool for sustaining interest in 
and commitment to immunization programs during the 1990s. 

Integration:To date, this condition has not been met in 
most African countries. Largely in response to the weak and 
underdeveloped health care delivery systems existing in these 
countries, heavily subsidized immunization programs have 
often been implemented on a vertical basis with separate pro-
curement, administration and evaluation systems. In many 
countries, accelerated strategies have been pursued that mobi-
lize and are dependent on resources from outside the national 
health care system. The expansion of immunization services has 
far outpaced other health services, creating an autonomous 
delivery system, including outreach and mobile capability. It is 
now recognized that sustainable program achievements require 
strong infrastructure and support systems, including training, 
logistics, management and information. More and more pro-
grams are being designed to build capacity and to strengthen 
institutions. The challenge to these programs is to ensure that 
all of the important EPI lessons and technologies are incorpo-
rated and built upon. 

Local Financing:This condition has not been met. The 
likelihood of complete financial sustainability for immunization 
on the part of African governments is minimal during the fore-
seeable future. However, the need to strive for increasing self-
sufficiency is clear. The trend for immunization program fund-
ing during the late 1980s was one of donors increasing their 
inputs. Over the years, donors have been putting more and more 
resources into immunization programs and governments are 
providing less than we previously assumed. In Malawi, the 
immunization program does not appear as a line item on the 
government's budget. Six years into Chad's 10-year EPI pro-
gram, the government has not contributed any financial support 
(CABLE, 8/6/92). If countries begin to shoulder some of the 
costs of immunization during the 1990s, they will become more 
prepared to take over the programs as donors turn to other 
development problems 

Training: This condition has been partially met in the 
sense that EPI training in Africa has been very strong but is not 
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yet institutionalized. Through training of trainers courses and 
courses in management and supervision, a strong talented, 
and dynamic cadre of immunization managers, trainers, and 
supervisors has been developed throughout the continent. EPI 
training programs have served as models for the development 
of other training programs, including diarrheal disease con
trol and acute respiratory infection control. However, EPI 
training programs are not yet fully integrated within the exist
ing education and health care systems. In-country training 
courseb sponsored by a variety of donors have not always 
been well-coordinated. Most countries do not have overall 
national training plans to ensure that training is obtained by 
those who need it when they need it. In addition, EPI work
shops are most often held outside of the countries' formal 
education system as periodic in-service training activities. 
Although the REACH project has made some progress in 
Kenya, EPI has not yet become an integral part of medical, 
nursing, and other health worker education programs in 
Africa. 

Design Process: The initial EPI goals and strategies 
were not negotiated on a national basis. The target of 80% 
coverage by 1990 was a global target. Although Africa adopt
ed a target of 75% coverage, this was only a slight modifica
tion of the global target, rather than a determination based on 
local priorities and capabilities. Unified, simple goals served 
to galvanize tremendous interest and accomplishment in 
immunization during the early years of the UCI initiative. 
However, the 1980s revealed variation in how and what the 
regions. countries and sub-national areas can accomplish in 
immunization. The global goal may have been too high and 
acceleration may have been too extreme for many countries 
in Africa to achieve and sustain. Negotiating a balance 
between the global coverage and disease control goals set for 
the 1990s and the need for locally appropriate and negotiated 
goals and strategies will be of critical importance in terms of 
sustainability. 

In terms of the five conditions thought to lead to eventual 
sustainability, the EPI experience in Africa during the 1980's 
has been mixed. Two conditions, local financing and mutual
ly negotiated program design at the local level, have not been 
met. Integration of immunization services into existing sys
tems and programs has not been achieved in most countries. 
The remaining two conditions, perceived effectiveness and 
institutionalized training, have been partially attained. On the 
basis of these sustainability criteria, immunization project 
assistance in Africa during the late 1980s was not designed 
and implemented to facilitate sustainability. This is likely to 
be contributing to the perceived instability of immunization 
coverage rates. Complete financial sustainability is probably 
not an appropriate goal for immunization in Africa. However, 
increasing the share of the governments' contribution and 

' 7 7
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can certainly strengthenenhancing institutional capacities 
immunization programs in Africa and reduce the level of 

external resources required. 

Commitment to Immunization 
One of the most significant features of the immunization 

drive during the 1980s was that all the major health donors 
agreed in their ranking of immunization as a top priority health 
intervention. UNICEF, WHO, the United States, Scandinavian, 
Italian, Canadian and other governments. Rotary International, 
and other non-governmental organizations all promoted immu-
nization as a key intervention in developing countries. This 
convergence of donor interests and strong national government 
commitment throughout most of Africa was a major driving 
force in increasing immunization coverage rates. It appears that 
donor prorities are expanding in other important health and 

development areas during the 1990s, and the relative priority 
ascribed by donors to immunization as a health intervention is 
waning. Examples of policy developments at UNICEF and 
USAID are illustrative. 

Beginning in 1977, the World Health Assembly adopted a 

resolution that included the goal of providing immunization for 
all children of the world by 1990. In 1985. the United Nations 
affirmed full support of this goal and 74 Governments and more 
than 400 voluntary organizations pledged their support. 

"UCI" or the attainment of Universal Child Immunization 
became the key development objective for UNICEF during the 
late 1980s. UNICEF did continue to work in growth monitor-
ing, oral rehydration, breast-feeding, and other areas, but efforts 
in immunization dominated the organization's development 
agenda. Working with Ministries of Health, UNICEF offices 
throughout Africa engaged in extraordinary activities to attain 
80% coverage. In 1991, the attainment of UCI on a global basis 
was celebrated. This global accomplishment, however, masked 

regional and country variation. As noted above, the average 

coverage rate in Africa was 60% in 1990. 
UNICEF's policy commitment to immuni-ation remains 

high in the 1990s, but the focus of UNICEF's program has 

expanded dramatically. At the close of the decade during the 

World Summit for Children, 27 child health and development 

goals were established. In the 1990s, UNICEF is expanding 

from its primary focus on immunization to a number of other 

areas, including basic education, nutrition, and aiding children 

in especially difficult circumstances. In Africa and other 

regions, UNICEF is also promoting the Bamako Initiative. This 
Initiative is focused on the development of sustainable systems 
for the delivery of health services and is not specific to particu-
lar disease interventions, such as immunization. 

During the 1980s. child survival was also one of USAID's 

top priority development strategies and immunization was a key 
child survival intervention. Of the four major child survival 
components, immunization and oral rehydration therapy, the 

given higher priority than nutrition and"twin engines," were 
child spacing. Country missions were encouraged to focus on 

raising immunization coverage as the first order of business in 

health development. Most central, regional and bilateral health 

projects focused primarily on the "twin engines." 
As we enter the 1990s, the official USAID policy on child 

survival remains unchanged. However, the definition of child 
survival has been widely expanded. Today, in addition to 
immunization, oral rehydration therapy, nutrition and child 
spacing, activities in acute respiratory infection control, health 
systems development, vector control, water quality, malaria, 

women's health, orphans and displacednutrition of women, 
children and health care financing are all important to child sur
vival. Most of USAID's new bilateral heaith projects are more 
comprehensive than their predecessor projects. They are inte
grated programs that cover a number of health interventions and 
system development strategies.
 

Both UNICEF and USAID have expanded their top priori
ties in health beyond immunization and other core child sur
vival interventions. Given the multitude and complexity of fac
tors that influence maternal and child health in Africa, expan
sion beyond the "twin engines" is important. Without a more 

comprehensive approach, achieving maximum effect on mortal
ity reduction and improving child health status during the 1990s 
will be difficult. However, it is not clear that all countries in 
Africa have the capacity to expand beyond immunization and 
other core interventions now. This is especially true for coun
tries with low or unstable immunization coverage that may not 
be sustaining modest gains made to date. 

The expansion of health program focus and scope does 
appear to have caused a decrease in the level of priority and 
attention given to immunization by UNICEF, USAID and other 
donors. Diminishing donor commitment to immunization is 
probably one cause of faltering coverage rates in some African 
countries. 

Funding of Immunization 
A major factor in ensuring high coverage rates is the level 

secof funding provided for immunization programs. In this 

tion, recent funding trends for immunization programs in 

Africa are considered in terms of their potential effect on coy

erage levels. 

Immunization Program Costs 
The total cost of an immunization program includes per

sonnel, transportation, vaccines, needles. syringes, ice packs 
and other supplies, refrigerators and other equipment, vehicles, 
buildings costs, maintenance, training, communications, and 

miscellaneous operating expenses. Data on the percentage costs 
of specific immunization budget line items are difficult to find. 
One study conducted in 1986 estimated the followig break
down: 
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Salaries 38-39% 

Supervision 20% 

Vaccines 10-12% 

Transport 8-9% 

Other 5-7% 

Capital Cost 14-16% (REACH, March 1991) 


A commonly used indicator to compare the cost of differ-
ent immunization programs is "total cost per fully immunized 
child." This is the total cost of the program (including technical 
assistance) divided by the number of infants fully immunized 
with all required vaccines. Cost per fully immunized child 
varies notably across programs, from $4 to $19, but averages 
about $15 per fully immunized child (REACH, March 1991). 

Recent price increases have focused a lot of donor attention 
on the cost of vaccines as a critical component of immunizationprograms. Vaccine prices since 1986 are shown in the table 
below. These prices will result in an increase inthe cost a 

cines to immunize one child from $0.69 in 1991 to $0.85 in 
1992 and a global increase in the cost of UNICEF vaccine pro-

curement from $46.9 million to possibly $89 million during the 

same period. (UNICEF, April 1992). 

uNICEF Vaccine Prices per V2% 
-

Vaccine Doses 
1986 1987 1988 1989 1990 1991 1992 

BCG 20 0.82 0.87 1.10 1.10 1.00 1.10 1.30 
OPT 20 0.4 0.68 0.85 0.78 0.80 0.90 1.15 

OPV 20 0.43 0.95 0.95 0.85 0.95 1.10 1.40 

Measles 10 0.68 1.54 1.45 1.30 1.16 1.35 1.60 

TT 20 0.38 0.38 0.50 0.40 0.40 0.55 0.65 

Source: UNIPAC/Supply Division 

This increase in vaccine prices is significant and will have seri-
ous implications for the future financing of immunization pro-
grams. To keep this development in perspective, it is important 
to recall that vaccines, although an essential hard currency 
expense, are only 10% to 12% of the total budget for an immu-
nization program, 

FinancialSupportof Immunization Programs 
in Africa 

Funding for immunization programs in Africa has come 

from host country governments and multilateral, bilateral and 
non-governmental donors. 

African Governments 
National governments have most often covered the costs of 

salaries, some communications, general expenditures and build-

ings. These costs do not usually represent additional outlays for 

immunization programs but are part of the general budget for 
operating the public health system. A 1990 synthesis of EPI 
cost effectiveness studies suggested that national governments 
in Africa are financing fewer immunization costs than previous
ly estimated. In this study, governments were found to shoulder 

about 30% to 60% of program costs as opposed to the 80% 
assumed earlier. The authors hypothesized that financing pat
terns may reflect the relative dominance of donor organization 
priorities and level of resources rather than a lack of commit
ment on the part of national governments. The availability of 
donor resources may lead to a redirection of government 
monies away from EPI toward other health programs (e.g., 
curative services). (REACH, September 1990). 

Ate se verE retembe 1990). 
Although governments may be able to provide additionalsupport to their immunization programs, a 1990 policy analysis 

showed how difficult it would be for African governments to 

fully support their immunization programs during the 1990s. 
This study estimated that African countries would have to 

spend between 0.1% and 0.5% of their gross domestic product 

(GDP) on immunization programs in order to achieve 80% 
immunization coverage in the year 2000 (REACH, February 
1990). With health care budgets receiving, on average, only I

of GDP, this allocation to immunization would be very sig

nificant, and more than likely, not feasible. 
If countries were to allocate 0.1% of their GDP to immu

nization, this study projected that 27 of the 28 African countries 

studied would not achieve 80% coverage by the year 2000. Of 
these 27 countries, 14 would have coverage rates below 40%. 
The global goal of 80% coverage at a cost of $15 per fully 
immunized child would take many African countries more than 

25 years to achieve, since it would be that long before 0.1% of 
the GDP of these countries was large enough to cover the nec
essary costs. 

The authors contend that . even under the most opti
mistic (and unrealistic) assumptions about economic growth, 
meeting an 80% coverage target is well beyond the economic 
capacities of many countries. Under the more likely [growth) 

scenaros, many countries would be hard pressed even to allo
cate the amounts of resources required to maintain existing cov
erage levels without external resources" (REACH, February 
1990). 

Donors 
Within current immunization programs, vaccines, training, 

supplies, vehicles, equipment and external technical assistance 
are primarily funded by the donors. In addition, donors often 
support communication (e.g., mass media) and social mobiliza
tion activities. The 1990 synthesis of EPI cost studies men
tioned above suggested that donors cover between 40% and 

70% of the costs of immunization programs in Africa (REACH, 
September 1990). This support includes both foreign exchange 
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TMAh 81 

Budget 
Item 

1986$ in MIL. 
%) 

1987 In MIL. 
(%) 

1988$ InMIL. 
(%) 

EPI 15 (13) 28 (21) 27 (10) 

Health 22 (20) 24 (19) 31 (21) 

Emergency
Relief 

19(17) 18(14) 23(16) 

Souwce: UNICEF, June 1992 

costs (such as vaccines) and local recurring costs (such as fuel 

and staff per diem). 
Many donors have provided both financial and technical 

support to immunization programs in Africa. What follows is 

not a comprehensive review of donor support but rather focuses 

on the inputs of selected major financial donors, including 
UNICEF (the primary multilateral donor), Rotary International 
(the most significant non-governmental donor), and the U.S. 

government (an important bilateral donor). Although WHO is 

the lead provider of technical guidance and contributes finan-
a global basis, this paper does not include acially to EPI on 

detailed review of WHO support. However, it has been reported 
that WHO funding for EPI in Africa is declining during the 
1990s (WHO, May 1992). 

UNICEF 
UNICEF serves as the primary donor2 to childhood immu-

rocres vao com-
nization on a global basis. UNICEF procures vaccine at cor-

petitive prices for most of the developing world and also pro-

vides support for cold chain equipment, vehicles, training, 
supplies, social mobilization, and other program costs. 

In 1990, UNICEF allocated $155 million globally to 

nizationoraglobalbasis.UNICEF p 

immunization. Of this allocation, $51 million went to Africa. 

For Africa this represented a near doubling of the $26.7 mil-

lion allocated in 1988 (UNICEF's Operating Statistics June 

1992). In fact, with UNICEF's major emplsis on meeting the 

global targets by 1990, this amount may have been excessive, 

It generated levels of effort among UNICEF staff and host 

country officials and health workers that could not have been 

sustained over the long term. In this respect, some leveling off 

in 1991 of funding, activities, and coverage should have been 
anticiated.At

anticipated. 

1989$ In 1990$ InMIL. 1991 * InMIL. 
MIL.(%) (%) (%) 

38 (23) 51 (24) 31 (15) 

36 (21) 50 (23) 50 124) 

16(10) 19(9) 35(17) 

Executive Director James Grant recently declared that it is 

appropriate for up to 20% of general resources to be allocated 
for immunization activities. Above that amount, countries may 

request additional funding from global funds (UNICEF, 

2/28/92). Despite this high-level commitment to immunization, 
UNICEF expenditures for Africa declined from 51 million in 

1990 to $30.9 million in 1991 (UNICEF, June 1992). Although 
decline from 1990 may have been expected, it is worrisome 

some that the 1991 expenditures are even lower than those for 

1989. Thirteen country programs are currently experiencing 
shortfalls in funding. For Benin, Chad. Congo, Liberia, and 

Zimbabwe, the budget shortfall represents over 40% of 

UNICEF's planned program expenditures for 1992/93. One 
cause of these shortfalls was the 1990 cut-off of Italian govern
ment funding to UNICEF for UCI in Africa. (UNICEF 2/11/92, 

8/14/92). 
towards program expansion andWith UNICEF's move 

integration, some immunization funding is possibly being 
included in the more general "health" line item. However, dur

ing 1991, UNICEF's budget for health in Africa remains at its 

1990 level of $50.3 million making it unlikely that "health" is 

picking up where EPI is dropping off. It is interesting to note 
that outside the health sector, funding for emergency relief in 
Arc nrae infcnl rm$9mlini 90t 

1991.shifinl r esponsesto990etoAfrica in 
$34.8 million in 1991. This included responses to crises in 

Liberia, Somalia, and elsewhere. During 1991, the number and 

complexity of emergencies in Africa increased. That trend is 
outline of UNICEF'sexpected to continue. Table 8.2 is an 

expenditures on EPI, health, and emergency relief since 1986 in 

millions of dollars and as a percent of UNICEF's total expendi
tures. 

the June 1992 UNICEF Executive Board meeting, the 
descision was made that immunization funding would be 

UNICEF support includes UNICEF's general resources as well as money channeled through UNICEF to Africa from 

governments and other donors. 

: :s 
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lined over the next 5 years at a global level of $100 million. 
Although this amount is substantial, how much effect it will 
yield in light of growing populations, continuing efforts to 
increase coverage, and increasing vaccine prices is not clear. It 
is also not yet clear what percentage of the $100 million will be 
spent in Africa. 

USAID 
Since the smallpox eradication campaign, the U.S. govern-

ment has been an important bilateral donor to immunization 
programs in Africa. A major channel for USAID support to 
immunization programs in Africa during the 1980s was the 
Africa Child Svrvival Initiative - Combatting Childhood 
Communicabie Diseases (CCCD) Project. 

USAID funds have primarily and increasingly been used to 
support technical assistance. USAID has also been involved in 
the procurement of vaccines, supplies and logistics, but pro-
curement for Africa has declined in recent years. With "Buy 
America" policies, USAID generally does not have a compara-
tive advantage in procurement. Vaccines from the United States 
cost anywhere from 5 to 100 times more than vaccines procured 
internationally by UNICEF. Needles can be purchased from 
New Jersey at competitive prices, 

USAID funding for immunization during the late 1980's 
can be summarized in terms of obligations. Expenditure data 
are not readily available. Between 1988 and 1990, USAID 
obligated just over $25 million for immunization in Africa. This 
amount included regional funding as well as bilateral funding 
from 19 country missions in Africa. This figure does not 
include central obligations because these numbers cannot be 
disaggregated regionally. (ISTI, July 1992) 

Between 1991 and 1993, planned obligations for immu-
nization in Africa total about $16.5 million, with bilateral 
money from ten country missions. By 1993, there will be no 
regional funding for immunization programs in Africa and only 
seven USAID country missions plan to obligate funds for 
immunization. These countries are C.A.R., Cfte d'lvoire, 
Kenya, Mali, Niger, Nigeria and Togo. (ISTI, July 1992) 

The decline in USAID funding for immunization is caused 
by several factors. In part, it is a result of the termination of the 
regional CCCD Project. Also, USAID has nearly stopped direct 
procurement activities for immunization in Africa. In 1991, 
only two countries allocated funds for vaccine procurement. 
Another factor is the expansion in program focus described 
above. As the priority of other health interventions increases, 
the proportion of funds allocated for immunization isdeclining, 

Rotary International 
Rotary International has been the primary donor to Africa 

for polio vaccine. Rotary's financial support is the result of a 
one-time global fund-raising effort. Through this campaign, 
Rotarians around the world set out to raise $120 million to erad
icate polio from the face of the earth. Instead, they raised $240 

million and are currently supplying polio vaccine through 
UNICEF to nearly 100 countries around the world. During the 

late 1980s, estimates showed that Rotary was providing 
(through UNICEF) 80% of the developing world's polio vac
cine. 

Between 1988 and 1990, Rotary committed approximately 
$30 million annually to national immunization programs. These 
funds are awarded as "PolioPlus" grants to individual countries 
for vaccine and to a much lesser extent, for social mobilization, 
cold chain equipment and surveillance. With respect to Africa, 
a total of approximately $44 million in "PolioPlus" funding has 
have been awarded to 39 African countries and $19 million has 
been expended since 1985. (Rotary, 7/16/92). The lion's share 
of these funds have passed through UNICEF for vaccine pro
curement. 

Polio eradication, the goal of Rotary's efforts, requires 
much more than routine immunization. It must also include sys
tematic reporting of all suspected cases, regular vaccination 
"blitzes" or campaigns, establishment of laboratory networks, 
and other measures. According to WHO, global polio eradica
tion will cost as much as $1billion or more in foreign exchange 
costs alone (Rotary, July 1992). 

Therefore, as Rotary's "global pot" of funds is drawn 
down and the challenges of global polio eradication are fully 
realized, Rotary is becoming more strategic and focused in its 
support of immunization programs. Rotary has decided to 
reduce annual funding for UNICEF to about $10 to $15 million 
and io direct funds towards countries and regions that have 
specific polio eradication plans and are well on their way to 
implementing them. In the global plan for polio eradicatiGA, 
Africa will be the last region tackled at the end of the decade. 
Therefore, the flow of Rotary funding to Africa can be expect
ed to slow over the next few years, with the exception of tai
geted efforts in the southern cone countries as they push 
towards polio eradication. 

General Comments on Funding 
Funding for immunization in Africa during the late 1980s 

was plentiful. A great deal of financial, logistic, and technical 
support was forthcoming from external sources, including many 

3 In 1992 UNICEF pays $0.03 for a dose of IT, $0.06 for DPT, $0.07 for OPV, and $0.16 for measles vaccine. The Centers for 

Disease Control and Prevention (CDC) prices are $0.14 for a dose of IT, $6.25 for DPT, $2.09 for OPV and $9.48 for 
measles vaccine. 
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donor agencies and organizations. With this support, immuniza-
tion coverage in Africa increased greatly. As we enter the 
1990s, the major donors appear to be reducing their fundirg for 
immunization programs. Donor funding declines are probably 
an important factor that contributes to the instability of program 
coverage in Africa. 

African governments will have difficulty in rapidly absorb-

ing the full costs of their immunization programs. If left to their 

own resources, projections show that many countries in Africa 

would not reach 80% coverage for more than 2 decades. 

Although results of studies have indicated that there may be 

much greater potential for Governments to support their pro-

grams than was evident in the 1980s, significant and rapid 

declines in donor funding for immunization will have serious 

implications for disease control in Africa. 
In the 1990 EPI cost analysis mentioned previously, the 

authors conclude that donor partnerships for EPI must be estab-
lished. "... donors will have to commit to provide, on a continu-
ing basis, the difference between country resources and 
resources sufficient to meet the agreed upon target coverage 
levels. This means the donor obligations, in financial terms, 
will vary in relationship to the economic capacity of the country 
partner. Of critical importance, as well, is that donors' commit-
ments cannot be time limited. Rather, they must be based on an 
open-ended commitment to provide necessary resources as long 
as the country partner continues to demonstrate commitment 
and political will by providing a fixed [increasing] and substan-
tial share of national economic resources to the program" 
(REACH, February 1990). 

sFor The 1990'sInitiatives Fvaccine 
Governments and donors recognize the need for continued 

progress in immunization coverage, disease reduction and sus-
tainability during the 1990's. Several initiatives are underway 
with the objective of contributing to one or more of these goals. 
In this section, selected initiatives are reviewed in terms of their 
purpose and potential. 

Initiatives Designed For Increased 

Coverage And Disease Reduction 


At the 1991 World Summit for Children, the World Health 
Assembly goals of neonatal tetanus elimination by 1995, 95% 
reduction of measles deaths by 1995, and global polio eradica-
tion by the year 2000 were endorsed. In this section, efforts 
towards the measles and polio goals are reviewed. Although the 
neonatal tetanus initiative is very relevant to Africa, where TT 
coverage is low and 52% of births are not attended by trained 

health workers, it is not specifically reviewed in this chapter. 

The Children's Vaccine Initiative 
Ile problem of vaccine supply is being addressed through 

a major initiative spearheaded by UNICEF. The Children's 
Vaccine Initiative is an effort to ensure the development and 
introduction of new and improved vaccines at the lowest possi

ble cost. Two aspects of the Children's Vaccine Initiative are 

addressed in this section: the Global Vaccine Supply Strategy 

and the Vaccine Independence Initiative (VII). 

As part of the Global Vaccine Supply Strategy, a scatter 

plot was made of 130 industrial and developing countries on the 

basis of population size and relative wealth. Countries were cat

egorized according to their potential for engaging in vaccine 

production. Although this analysis showed great potential for 

improving the global vaccine supply situation, the analysis 

revealed that most African countries and over 50% of the 

world's children fall into the lowest potential categories (GAG, 

October 1992). Although wealthier countries can become more 
independent in vaccine supply in the near future, donors should 
anticipate providing vaccine for the lower category countries 
for many years to come. 

The VII is organized to provide a mechanism for countries 
to become self-reliant in vaccine procurement. The VII includes 
four components: 1) planning for vaccine needs, 2) procure
ment, 3) a revolving fund, and 4) a mechanism for using local 
currencies and replenishing the dollar-based fund. 

The short term objective of the VII is to establish a vaccine 
planning, financing, and procurement mechanism for high-qual

ity, low-cost vaccines for EPI in a group of countries that have 
some or all of their 

the national budgetary resources to finance 
requirements. The long-term objective is to ensu-e sus

tainability of national immunization programs by assisting 
countries in becoming self-reliant in the systematic procure
ment of quality, low-cost vaccine delivered in a timely and 
dependable manner (UNICEF, April 1992). USAID has com
mitted up to $6 million ($4 million in mission funding) to the 
global VII. Most of this support will be for revolving fund capi

talization. Asmall portion will cover technical assistance. 
The criteria for countries to participate inthe VII revolving 

fund include GNP per capita, government interest, level of 

immunization coverage (i.e., at least 50%), capacity of the local 
UNICEF office to absorb local currency, and the strength of the 
country's currency. On the basis of these criteria, sub-saharan 
African countries are anticipated to be among the latter coun

tries to become involved. 
Notwithstanding the financial constraints noted above, 

there would be two major advantages to early sub Saharan 

African country participation in the VII revolving fund. First, 

the establishment of a revolving fund will require countries to 

create a line item on the government budget for EPI vaccines, 

even if they are only paying for 5% of their vaccines. Second, 



Chapter 8. Immunization in Africa: Achievements, Challenges, Resources 

the VII will strengthen the procurement capability of the gov-

emnment. Both of these developments would contribute to a 

foundation for improved sustainability. Although the VII cap be 

an important step towards greater sustainability of immuniza-

tion programs, its limitations must be acknowledged. Vaccines, 

as noted previously, are only 10% to 12% of immunization pro-

gram costs. Therefore, even if African countries were to fully 

absorb the cost of vaccines, 30% to 60% of immunization pro-

gram costs would still need to be provided by external sources. 

Bamako Initiative 
Most donors are putting a higher priority on systems 

strengthening for sustainability during the 1990s. One major 
effort in this regard is the Bamako Initiative, spearheaded by 
UNICEF in collaboration with the World Bank and selected 
bilateral donors, including Italy and the Netherlands. 

The aim of the Bamako Initiative is to revitalize the public 
health care delivery system by strengthening district manage-
ment while capturing some of the resources the people them-
selves are spending on health. Four key interventions are pur-
sued: 1)maintenance of immunization coverage; 2) the preven-
tion and treatment of malaria, diarrhea, and acute respiratory 
infections; 3) safe motherhood; 4) and HIV/AIDS prevention. 
The Bamako Initiative plans to incorporate and build on lessons 
learned through immunization programs during the 1980s. As 
of mid-1992, the initiative was operating in selected districts in 
18 Africn countries with a total target population of 20 mil-
lion. Start up and implementation have been slow in some 
countries because of policy resistance and administrative con-
straints (UNICEF, July 1992). 

The Bamako Initiative is designed primarily to address 
many critical sustainability issues, including local financing 
through essential drugs, cost recovery, and community partici-
pation; integration of programs into existing institutions; and 
institutionalization of services. 

It is too early to fully assess the effect of the Bamako 
Initiative. The initiative does appear lo have political support in 
Africa, and USAID offices in Senegal and Burundi report 
notable progress in linking the Bamako Initiative to EPI sus-
tainability (Cables, 8/7/92 and 8/11/92). However, with a limit
ed target population and aprolonged process approach, this ini-
tiative will not solve Africa's immunization constraints in the 
short term. Coverage and sustainability objectives will only be 

realized over the long term. 

The Measles Initiative 
The Measles Initiative is a recent USAID effort with the 

chief objective of showing that the immunization system can be 
made to work effectively in countries that have lagged behind 
inii t ei rg m at he esle
Initiative specifically targets measles, the most serious of the 

vaccine-preventable diseases in Africa in terms of childhood 

morbidity and mortality. The Measles Initiative operates in 

Kenya, Burkina Faso and Niger. 
The Measles Initiative is initially a 2-year, $3 million 

effort. It isbased on the assumptions that shortages of vaccines 

anl supplies are not the main reasons for low coverage in most 

of these countries and that a coordinated effort to improve the 

management, communication, and quality of care of the EPI 

can yield decreased measles cases and mortality (CABLE, State 
312575). The Measles Initiative is a combined effort of three 

major USAID projects: the REACH Project, HealthCom. and 
the Quality Assurance Project. These projects provide intensive 
technical assistance in management. planning, evaluation, com
munication, and quality assurance. 

As of mid-1992, surveys and baseline analyses had been 
completed and workshops and training had been implemented 
in the target countries. In Kenya and Burkina Faso, where there 
isahigh drop-out rate between the first dose of DPT at 6 weeks 
and the measles vaccination at 9 months, efforts focus on 
decreasing this gap through raising awareness and sustaining 
demand. In Niger, where coverage rates are still very low, the 
major objective is to increase the population's access to basic 
immunization services (USAID, June 1992). 

Although this initiative may be appropriate in its effort to 
target measles and to identify and pursue locally appropriate 
mixes of delivery strategies, it has some significant constraints. 
First, the initiative is too short in duration and too small of an 
investment to expect achievement of sustainable impacts. 
Second, it isdisturbing to note that one of the countries, Kenya, 
is now experiencing a measles vaccine shortage with a budget 
shortfall of $2.5 million expected over the next 3years. USAID 
has been the sole supplier of measles vaccine to Kenya until 
recently when the mission's operating year budget (OYB) was 
reduced. This situation brings into serious question the Measles 
Initiative's design assumption that adequate logistics are avail
able and only intensive technical assistance is needed to 
improve immunization programs in most African countries. It 
suggests the need to re-evaluate the extent to which program 
resources are meeting the countries' priority immunization 
needs. 

Polio Eradication 

As mentioned previously, the global polio eradication 
effort is being phased in on a regional basis. To date, polio has 
been eliminated inthe western hemisphere and efforts are great

ly increasing inthe Western Pacific. It isanticipated that the 
polio eradication effort will intensify in Africa towards the end 
of the decade. The advantages in human and financial terms ol 

eradicating polio are significant. Globally, it is estimated thal 
polio eradication will result in the prevention each year of dis. 
ability for 600,000 polio victims and of 20,000 unneces. 
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sary deaths (Rotary, July 1992). The ccst savings from elimi-

nating the need for polio vaccine in the United States alone 

v"ould currently be $220 million each year (CDC, August 

1992). 
Polio eradication will require systematic reporting of all 

suspected cases, regular vaccination "blitzes" or campaigns, 

establishment of laboratory networks, and other measures in 

addition to strong and effective routine immunization programs. 

Globally, polio eradication will cost as much as $1 billion or 

more in foreign exchange costs. Including local expenditures, 

the total cost will be much higher. 
The global pursuit of polio eradication does pose some 

serious issues for immunization programs in Africa. First, polio 

eradication is a global priority that is not a top health priority 

for many African countries facing HIV/AIDS, uncontrolled fer-

tility, and resurgent malaria. Second, the polio eradication effort 

may pull resources away from routine immunization services 

and temporarily away from certain geographic regions. Third, 

polio eradication is a very vertical intervention and may hamper 

efforts to integrate basic health services. Fourth, the types of 
very advancedinterventions required by polio eradication are 

for the current immunization situation in Africa. These include 

nearly universal immunization coverage, weekly reporting on a 

case no case basis from every district, outbreak response, and 
laboratory capability. If these are implemented rigorously with 
external resources for fast results at the close of the decade, the 
chances of leaving behind a sustainable infrastructure for the 
delivery of other immunizations and health services are limited. 

As a global campaign with tremendous potential global 
benefit, polio eradication will come to Africa late in the decade. 
To capitalize on the experience and maximize its benefits, 
African governments and donors must identify and pursue those 
aspects of polio eradication that will strengthen immunization 
and health care systems over the long term. For example, 
efforts made now to improve surveillance and information sys-
tems will ensure a good foundation for eradication and are like-
ly to result in additional long-term benefits, such as improved 
advocacy for immunization and data-based decision-making in 
the health sector. 

Summary Of Findings And Issues 

Findings 
Tremendous progress was made by immunization pro-

grams in Africa during the 1980s. Coverage rates nearly dou-
bled for the region and declines in vaccine-preventable disease 
and death were documented in some countries. Access to 

wereimmunization services was increased notably as services 
extended deep into rural areas. Innovations in social mobiliza-
tion, training, technology and delivery strategies and improve-

ments in planning, management and evaluation were realized as 

a result of immunization efforts. 
Yet, overall immunization coverage in Africa lags behind 

all other regions of the world and there is evidence of program 
some Africaninstability and coverage declines since 1990 in 

countries. Whether this is a temporary slump caused by 

"overexertion" during 1990 or whether it is more serious is not 

yet clear. However, the generally low coverage levels in Africa, 

the number of countries experiencing Uistable and declining 

coverage raes, and the magnitude of some of the declines give 

rise to serious concern about the future of immunization and 

child survival in Africa. 
The possible consequences of low, unstable or declining 

coverage in Africa include: 1)reduced ability to control child

hood disease and death, 2) a loss of public confidence in the 

health care system, and 3) reduced opportunities for the provi

sion of integrated basic health services. Changes in donor com

mitment, funding levels, and delivery strategies and inadequate 

attention to the issue of sustainability have all been found to be 

important factors in terms of past and future immunization pro

gram coverage in Africa. 

Issues 
Country Variation and Global Priorities 

An important lesson learned from immunization programs 
during the 1980s is the tremendous variation among countries 
in Africa in terms of needs and capacities. Levels of achieve
ment, extent of infrastructure, availability of trained health per
sonnel, and other variables differ markedly across regions and 

countries within Africa. The global goal of 80% (75% in 
Africa) coverage by 1990 was too ambitious for many African 
countries to achieve and sustain. Goals of eliminating and erad
icating selected diseases during the 1990s are also likely to be 
too resource intensive and imposing for most African countries. 
Attempts to achieve these goals and to expand into many other 
health areas in Africa will likely hamper impact and threaten 
the longer term health care system development process. 
Striking a balance between local and global priorities so that 

programs can be tailored to meet each countries' needs and 
ensure maximum sustainable impact will be an important chal
lenge of the 1990s. 

FundingApproach and LocalOwnership 
Donor funding for immunization in Africa during the 

1980s was plentiful and immunization programs were largely 
associated with the donors. Since 1990, donor funding is declin
ing while the costs of immunization programs are rising. Most 
African governments are committed to their immunization pro

grants but are not yet able to fully absorb the costs of their 
immunization programs. The time frame and scope of many of 
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the new donor initiatives are too short and too small to compta-

sate for this gap. Providing sufficient donor support while 
encouraging longer term financial and institutional sustainabili-
ty on the part of African countries is a second major challenge 
for the 1990s. 

Accessibility 
Acceleration strategies were effective at increasing access 

to immunization services in many difficult and remote areas of 
Africa during the 1980s. However, these accelerated activities 
tended to be quite resource intensive. Areduction in accelerated 
immunization activities has occurred since 1990. Fixed facili-
ties have not been able to fully compensate for this reduction. 

through a locally appropriate, cost-effective,Increasing access 
and sustainable mix of delivery strategies is a third major chal-

lenge for the 1990s. 

Expansion and integration 
Many of the national immunization programs in Africa 

have been narrowly focused and conducted on a vertical basis, 
outside of the existing health care infrastructure. Some of the 
new initiatives, such as polio eradication, will require even 
greater verticality. At the same time, most governments and 
donors are striving to expand and integrate various maternal 
and child health interventions for greater effect, efficiency, and 
sustainability. Finding a way to maintain the effectiveness of 

vertical programs while increasing program scope and integra-
tion is a fourth major challenge for the 1990s. 

Information Systems 
Weak information systems have made it extremely difficult 

to measure the true impact of immunization programs. Data on 
coverage and disease incidence are critical to the effective man
agement of immunization programs. Coverage data are stan

dardized, collected, and reported by many African countries. 
However, not all countries are reporting and there continue to 

be problems in terms of the timeliness, completeness, and accu
racy of reports. Data on disease incidence and the systems to 
collect them are virtually absent in Africa. Improving informa
tion systems in a way that strengthens the overall health deliv
ery system is a fifth major challenge for Africa during the 

1990s. 

Emergencies 
Political instability and civil strife continue to be a signifi

cant constraint to development in Africa. Crises in Liberia, 
Rwanda, Somalia, Zaire, and other countries have disrupted 

ongoing immunization and health programs. They have taken a 
significant toll in human life and are diverting resources away 
from longer term development efforts. Designing and imple
menting health development activities that facilitate larger 
efforts to stabilize and enhance the economic and political con
ditions of African countries may be the greatest challenge to be 
faced during the 1990s. 

Vision 
Seizing the opportunity to improve child health through 

immunization will require a common vision among popula

tions, health workers, countries, and donors. Leadership in this 

area is crucial. 
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Chapter 9 
Conclusions,Issues 
and Recommendations 

ConclusionsFonurdise s 
Four diseases preventable by immunization (neonatal tetanus, 

pertussis, measles, and poliomyelitis) are major causes of mor-
bidity, disability, and mortality in African children. 

* Experience in countries participating in CCCD has shown 

that immunizations can be effectively delivered in Africa, 

and that programs can achieve high levels of coverage, and 
can achieve measurable reductions in morbidity, disability, 
and mortality. 

Between 1984 and 1992, an estimated 32 million childrenreceived one or more immunizations and 20 million 

received measles vaccine in CCCD participating countries. 
An estimated 500,000 to 1million deaths were prevented, 

Capacity of Africans and Ministries of Health to plan,
" 

implement, monitor, and evaluate immunization programs 
has increased significantly. 

Achievements in immunization were the result of effective 

partnerships of African governments and international and 
bilateral partners. African countries provided an estimated 
50% to 70% of costs; 30% to 50% of costs were externally 
funded. 

* African nations differ in their capacity to support ongoing 

immunization; few African countries, however, will be 

able to maintain current levels of coverage without external 
assistance for cold chain equipment and vaccines. 

Capacity to effectively use external assistance is signifi-
cantly affected by political, economic, leadership, and 
commitment determinants. Without political and economic 

stability, provision of immunization services is difficult to 
impossible. 

Contributions Of ACSI/CCCD 
years, A.I.D. and ACSI/CCCD technicalDuring the last 11 

assistance has been provided to 13 countries for periods ranging 

from 4-9 years. As the impact of EPI resulted from the collabo
rative efforts of African countries and multiple technical assis
tance partners (WHO, UNICEF, Rotary International, and 

A.I.D.), it is neither practical nor possible to attribute achieve
ments to a single technical assistance partner. Each partner had 

its own areas of expertise. The following are the areas forwhich ACSI/CCCD has made major contributions: 

* 	 Strengthened the capacity of Ministries of Health in the 
areas of planning, training, monitoring, and evaluation. 

• 	Provided the main impetus to the upgrading of capacity to 
collect, analyze, use, and feed back program related data. 

* 	 Provided key leadership in the identification of quality as a 
critical aspect of program implementation (assessment, 

analysis, and remedial action). 

0 	 Collaborated with African governments in developing meth
ods to strengthen continuing education as an operational 

strategy to identify and correct performance problems. 

0 	 Utilized the expertise available at CDC, to serve as a prime 
source of technical information and consultation. 

9 	 Provided a major impetus in the identification of problems 

(technical, logistic, operational) and for the implementationof applied research for analysis and problem solving. 

Immunization As A Tool For 

Development 
The World Bank has just completed a study of Disease 
Priorities in Developing Countries (1993). Using figures 
for disability-adjusted life years gained, measles, tetanus, 

and polio vaccines rated among the most cost effective of 
potential health interventions. 

The World Bank's 1993 World Development Report con

cludes as follows: "Intensified government support is 

to extend the Expanded Programme ofrequired
Immunization (EPI), which currently protects about 80 per
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cent of the children in the developing world against six 
major diseases at a cost of $1.4 billion a year. Expanding 
EPI coverage to 95 percent of all children would have sig
nificant impact on children in poor households, who make 
up a disproportionately large share of those not reached by 
the EPI. Other vaccines, particularly hepatitis B and yellow 
fever, could be added to the six currently included in the 
EPI, as could vitamin A and iodine supplements. In most 
developing countries, such an "EPI Plus" cluster of inter-
ventions in the first year of life would have the highest 
cost-effectiveneas of any health measures available in the 
world today." (1993 World Bank Development Report) 

Issues 
As developing country, international, and bilateral partners 

wrestle with the development agenda, the following priority 
questions need to be answered. 

* 	 Does the global community have a responsibility to ensure 
that all children of the world have access to a basic mini-
mum package of health services? 

• 	 Where does immunization rank as a humanitarian and 
development priority versus population, HIV/AIDS, educa-
tion, democratization, or enviromnent? 

* 	 What is the continuing responsibility of international and 
bilateral agencies that encouraged African countries to 
commit resources to immunization in the 1980s? 

How well do current strategies of international and bilateral 
technical assistance match the needs and absorptive capaci-
ty of African countries? 

What characteristics of countries facilitate effective use of 
technical assistance in immunization? 

• 	 What forms of technical assistance will meet the needs of 

African countries over the next decade in terms of technical" 
soundness, developmental relevance, and cost effectiveness? 

Recommendations 

Countries 
Maintenance and expansion of immunization coverage will 

require continued leadership on the part of African countries to: 

* 	 Define their commitment to EPI in 1) political support, 2) 
personnel, and 3) funding. 

Review and update national EPI plans including 1)a re,'lis
* 

tic assessment of the current status of their EPI, 2) cover

age and disease reduction targets. 3)strategic plan, and 4) 
an assessment of resource needs. 

• 	 Develop 5 to 10 year plans for supporting EPI activities 
taking into account the availability or resources and the 
long term goal of sustainability and self sufficiency. 

0 	 Meet together with potential technical assistance partners 
to 1)explore interest in and willingness to collaborate, 2) 
identify specific needs for technical assistance, and 3) 
develop a coordinated multi-donor implementation plan. 

Global Partnership ofAfrican Countries and 
Technician Assistance Partners 

Analysis of Coverage Rates: Further analysis of immu
nization coverage rates since 1990 in African countries is 
urgently needed. The magnitude, scope and causes of any 
declines in coverage must be identified and delineated. 
Analysis of countries that have sustained high coverage 
levels will also be important. These analyses should help in 
determining the level and type of support required for 
country immunization programs in Africa over the next 
decade. 

Technical Assistance Partners 

Time Frame: Donors need to consider a long term (10-20 
years) time frame in their support of immunization pro

grams in Africa. Tremendous work remains to be done to 
reduce the heavy toll of vaccine preventable diseases on 
children in Africa. It is clear that African governments can
not rapidly absorb the costs of, or sustain their immuniza

tion 	programs independent of donor input. Long-tern part
nerships between donors and governments must be devel
oped to ensure ongoing support for immunization and to 

encourage increasing self-sufficiency for immunization. 

Funding:For the short term, the major donors should meet 
to review their commitments to immunization programs in 

Africa. New initiatives should be ronsidered. The objective 
of this meeting should be to ensure adequate resources, 
identify potential shortfalls, and reach consensus on how to 

compensate for any major gaps in country programs. 
Strengths of individual donors (e.g., UNICEF and procure
ment) and complementarity of donor inputs should be the 
guiding principles in this process. 

* 	 Vaccine Supply: Inadequate supplies of vaccine, already 
evident on some African countries, threaten the achieve
menits made in the 1980's. 
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Epilogue References 
Immunization is a cost effective development strategy which 
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important to remember that each unit refers to an individual 
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Appendix 
Acronyms
 

HSA 
IMR 
IPV 

LGA 
MCH 

MOH 
NGO 
NIH 
NMIMR 

NNT 
OCCGE 

OPV 
ORT 
OYB 
PHC 

REACH 

SHDS 

STDs 

TOPV 
TOT 
TF 
UCI 

UNICEF 
UNIPAC 

USAID 

VII 
WHO 
YF 

Health Service Area (Swaziland)
 

Infant Mortality Rate
 

Inactivated Polio Vaccine
 

Local Governmental Area (Nigeria)
 
Maternal and Child Health
 

Ministry of Health
 
Non-governmental Organization
 

National Institutes of Health
 

Noguchi Memorial Institute for
 

Medical Research (Ghana)
 

Neonatal Tetanus
 
Organisation de la Coordination et
 

de Coop6ration pour la Lutte
 
Contre les Grandes End6mies
 

Oral Polio Vaccine
 
Oral Rehydration Therapy
 

Operating Year Budget
 
Primary Health Care
 

Resources for Child Health Project
 

Strengthening Health Delivery Systems
 
Project
 

Sexually Transmitted Diseases
 

Trivalent Oral Polio Vaccine
 

Training of Trainers
 

Tetanus Toxoid Vaccine (for women)
 

Universal Childhood Immunization
 

United Nations Children's Fund
 
United Nations Children's Fund Supply
 
Division Procurement and Assembly
 
Centre
 

United States Agency for International
 
Development
 

Vaccine Independence Initiative
 

World Health Organization
 

Yellow Fever
 

A- ,U - 9 

ACSI 
AFP 
A.I.D. 

AIDS 

APMP 

AVB 
AVT 
BCG 

CCCD 

CDC 

CEIS 

CIE 

COSAS 

CUSO 

DPT 

EPI 

E-Z 
FIC 
FMOH 

GAG 

GOBI 

GDP 
GMT 
GNP 
HIS 
HIV 

Africa Child Survival Initiative 


Acute Flaccid Paralysis 


Agency for International Development 


Acquired Immune Deficiency 

Syndrome 


Association pour la Promotion de la 

M~lecine Pr6ventive (Paris) 


Action Vaccination B6 (Babies) 


Action Vaccination Togo 


(Tuberculosis Vaccine) 


Combatting Childhood Communicable 

Diseases Project 


Centers for Disease Control and 

Prevention 


Computerized EPI Information 

System 

International Children's Center (Paris) 


Coverage Survey Analysis
System (EPI coverage)PHPrmyHelhCe

C SOt(a i Vonerie 

(Canadian Volunteer Service
 

Organization) 

Diphtheria, Pertussis and Tetanus 

Vaccine 

Expanded Program on Immunization 


Edmonston-Zagreb Measles Vaccine 


Fully Immunized Child 


Federal Ministry of Health (Nigeria) 


Global Advisory Group on 

Immunization 


Growth Monitoring, Oral Rehydration, 

Breast Feeding, and Immunization 


Gross Domestic Product 

Geometric Mean Titer 


Gross National Product 


Health Information System 


Human Immunodeficiency Virus 



