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The question of why some immunization programmes in sub-Saharan Africa are

more successful than others is an intriguing one, but not one that is frequently

raised or investigated. Borrowing techniques from both performance bench-

marking and positive deviance inquiry, we explored this question in six

countries. We first set out to define for a systematic sample of countries the key

constructs commonly associated with improving immunization coverage, using

an inductive, ‘insider’ point of view. We then explored their utility in generating

hypotheses about coverage differences across countries through a preliminary

application of the measures of these constructs to the countries in this sample.

Our findings suggest that there are different paths to success, and that not only

what countries do, but how they execute their programmes, seem to make a

difference in coverage outcomes. In some cases, extramural, contextual factors

may also help to explain these differences. We discuss several hypotheses

generated by our study, identify methodological limitations, and recommend

improvements to the methods we used. Similar formative studies are needed to

validate our preliminary hypotheses, to generate new ones, and to raise our level

of confidence in the early policy implications that we see emerging from our

preliminary work in this area. Eventually, testing of the hypotheses generated by

this and other formative studies could generate a robust theory of why some

programmes are more successful than others, a phenomenon likely to be rele-

vant to other child and maternal health programmes in sub-Saharan Africa.
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Introduction
The current apprehension within the global health community

that available, affordable and potentially life-saving technolo-

gies are not reaching those who need them most is not a new

concern (Wagstaff and Claeson 2004; Bryce and Victora 2005).

This has been a disquieting refrain since the advent of the

so-called ‘Child Survival Revolution’ of the late 1970s, which

was driven, largely, by the ‘twin-engine’ technologies of vac-

cines and oral rehydration salts (Claeson and Waldman 2000).

What is new, however, is a broadly shared responsibility for

doing something about the problem, now and in the future, as

reflected in the commitment by all countries and the leading

development institutions to achieving the Millennium Develop-

ment Goals (MDGs) by 2015. MDG #4 aims to reduce child

mortality by half from 1990 levels; unfortunately, the consensus

appears to be one of inadequate progress toward reaching this

goal, particularly where improvement is needed most, namely

in sub-Saharan Africa (UN 2005; Bryce et al. 2006).

Increasingly recognizing that a central challenge in reaching

this goal is to sustain sufficient coverage of the world’s poor

with an ever-expanding number of proven disease prevention

and health promotion interventions (Bryce and Victora 2005),

the global health community is searching for ‘best practices’ in

achieving health results at scale. A logical place to begin is with

childhood immunization, which has a long and notable track

record in sub-Saharan Africa, and which is at the forefront

of innovation and new technology introduction (Martin and

Marshall 2003; Muraskin 2004). Curiously, the normative

advice usually given to countries about improving routine

coverage tends to be informed as much by ideology and

conventional wisdom as it is by systematic evidence of what

works in different settings under different conditions (Gauri

and Khaleghian 2002; Pegurri et al. 2005). Practical theory

building about why some programmes are more successful than

others that is grounded in how these programmes are actually

executed, can verify, inform and enrich this guidance, and offer

new insights. We borrow techniques from both performance

benchmarking (Camp and Tweet 1994) and positive deviance

inquiry (Marsh et al. 2004)—both of which try to explain why

certain organizations, programmes, communities or individuals

experience better outcomes than their peers under similar

circumstances—to understand better what appears to work best

in immunization.

The purpose of our study was both descriptive and explora-

tory. We first set out to define for a systematic sample of sub-

Saharan countries the key constructs commonly associated with

improving immunization coverage in developing and developed

countries, using an inductive, ‘insider’ point of view. We then

explored their utility in generating hypotheses about cover-

age differences across multiple settings through a preliminary

application of the measures of these constructs to the countries

in this sample. We present and discuss several hypotheses

generated by the research, identify methodological limitations

and recommend improvements to our methods. Finally, we

identify additional formative and confirmatory research

required to raise our level of confidence in the early policy

implications we see emerging from our preliminary work in this

area, and to build a robust, grounded theory of why some

programmes are more successful than others.

Methods
Identifying and defining core programme
implementation constructs

Preliminary desk review and preparation for fieldwork

To identify the key constructs commonly associated with

improving coverage, we consulted two review articles on pro-

grammatic interventions to improve or expand childhood

immunization coverage in developed and developing countries

(Briss et al. 2002; Pegurri et al. 2005). From this review,

we adopted four core functions to guide our definitional and

data collection activities: supply, demand, financing and the

governance/institutional framework. We used a multi-phased,

purposive sampling strategy to select countries in which to

operationalize these functions. Selection criteria included

immunization coverage history, population size, status of

World Bank support to the health sector, and feasibility of

data collection.

We chose coverage of children under 5 years of age with three

doses of the diphtheria-pertussis-tetanus vaccine (DPT3) as our

outcome of interest. DPT3 is not only a barometer of a country’s

capacity to execute successfully its routine immunization

programme, but also a proxy for the strength of its health

service delivery system (Bos and Batson 2000). Our data source

was the WHO/UNICEF Estimates (WHO/UNICEF 2004). These

Estimates are based on all available coverage information

reported by every country, including standard administrative

data, recent household coverage survey data and official

country estimates of coverage.1 Survey data are weighted

more heavily than reported data in the estimation process,

and each year a WHO/UNICEF team updates previous years’

estimates in light of the most recent reporting. At the beginning

KEY MESSAGES

� Even in the case of a well-established intervention such as immunization, considerable variation in coverage of the target population

within sub-Saharan Africa persists, and there is considerable room for improving routine services.

� There are different paths to immunization coverage success and not only what countries do, but also how and to what degree they

execute their programmes, seem to make a difference.

� Solutions to overcoming the challenge of sustained immunization coverage do not reside exclusively within immunization programmes;

strengthening health systems can potentially enhance more direct efforts by programmes to improve their performance.
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of our study (2003), Estimates for most sub-Saharan countries

were available through 2002; consequently, we chose the period

1997–2002 as a reasonable representation of recent coverage

history, and we examined measures of central tendency (mean

coverage) and change (linear coverage trend) during this

period.2 Complete data were available for 43 of the 47 countries

(data were not available for Liberia, Sierra Leone, Sao Tome

and Principe, and Cape Verde).

We created a scatter plot of mean coverage by the linear

coverage trend for the 6-year period (Figure 1). We divided the

plot into four quadrants by drawing two lines—each of which

was anchored at the median value of the x axis (average annual

percentage point change of 0.3) and the y axis (58% average

coverage)—through the data points. Substantial variation in

coverage was apparent. We then assigned to each of the four

patterns of coverage history a performance classification: high,

medium-high, medium-low and low (Table 1).

Within each classification, countries eligible for selection were

those with medium or large populations (over 2 million), for

which the findings of the study would likely contribute to

enhancing World Bank-supported activities in the health sector,

and which expressed interest and willingness to participate.

We selected from each of the four classifications one country

that satisfied all the selection criteria. Two additional coun-

tries that met all these criteria, but also exhibited an excep-

tional characteristic, were also selected. Six was the maximum

number of countries that we could investigate with the

resources at our disposal. The final sample comprised the

following countries: Ghana and Rwanda (high performance);

Malawi (medium-high performance); Ethiopia and Mauritania
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Figure 1 Scatterplot of DPT3 mean coverage by linear coverage trend, 1997–2002, 43 sub-Saharan African countries

Table 1 Four patterns of DPT3 coverage history, 1997–2002, in 43 sub-Saharan African countries

DPT3 coverage
history pattern

Mean coverage
(median^58%)

Average annual
percentage point
change in coverage
(median^0.3) Countries % (n/N)

Performance
classification

1 >median value >median value Eritrea, Rwanda, Tanzania, Kenya, South Africa,
Ghana, Benin, Namibia, Comoros, Uganda

23% (10/43) High

2 >median value <median value Seychelles, Botswana, Gambia, Mauritius, Malawi,
Lesotho, Zambia, Swaziland, Zimbabwe, Burundi,
Cote d’Ivoire, Mozambique

28% (12/43) Medium-high

3 <median value >median value Togo, Madagascar, Mali, Ethiopia, Mauritania,
Burkina Faso, Angola, Somalia, Congo, D.R. Congo,
Chad, Niger

28% (12/43) Medium-low

4 <median value <median value Senegal, Eq. Guinea, Cameroon, Guinea-Bissau,
Guinea, Sudan, C.A.R., Gabon, Nigeria

21% (9/43) Low

Source: WHO/UNICEF Estimates, 2003.

GOOD PRACTICE IN IMMUNIZATION IN AFRICA 381

 at H
ealth S

ciences Library on July 15, 2011
heapol.oxfordjournals.org

D
ow

nloaded from
 

http://heapol.oxfordjournals.org/


(medium-low performance); and Cameroon (low performance).

Rwanda (recently emerging from conflict and genocide) and

Mauritania (unusually dramatic change in its linear coverage

trend) were selected on the basis of exceptionality.

Fieldwork

Two field investigators collected data in the six countries in

accordance with a standard protocol. Neither worked in the

World Bank’s Africa Region or had management responsibility

for any Bank investment operation in any of these countries.

Data collection in each country included open-ended discus-

sions with key informants, individually and in group, and a

comprehensive review of all relevant documentation from the

study period.

Key informants included all individuals who had intimate

knowledge of implementation during this period as judged

by the current national immunization programme manager.

These individuals included Ministry of Health officials, as

well as World Health Organization (WHO) and UNICEF staff,

some of whom were previously employed by the government

and directly or indirectly involved with the immunization

programme. There were no major problems of access to key

informants. After reviewing recent immunization coverage

history with informants, investigators asked them to explain

the programme’s performance, using the four programme func-

tions as guides, and to mention anything else that they believed

might have had a bearing on performance. Investigators

recorded all informants’ descriptions and explanations in their

field journals. The discussions were far-ranging and carried out

in a spirit of collegiality and mutual learning.

The historical documentation for each country consisted of

official government policies, plans and reports; donor-funded

reports; and all collaborative assessments, evaluations, surveys

(such as any recent Demographic and Health Surveys) or audits

(such as Data Quality Audits). As with the informant inter-

views, the four programme functions and any additional

contextual factors that may have influenced coverage guided

the documentary review. There were no major access or

retrieval problems. Investigators made extensive annotations

to the documentation. In most instances, we found a high level

of convergence between what was reported by informants and

what had been written.

One investigator collected data in four countries; the other,

with an assistant, worked in two. The duration of fieldwork in

each site was approximately 5–7 days. Only the Ghana review

was conducted off-site—interviews were conducted by tele-

phone and the historical documentation was assembled and

reviewed at World Bank offices in Washington, DC.

Refinement of constructs and final adoption of
implementation measures

During a two-week period, the investigators developed inter-

mediary field records for all countries based on the information

in their field journals and their annotations to programme

documentation. The investigators then composed succinct draft

case studies by looking for patterns and themes in their records.

Approximately 4–6 weeks were required to construct a case

narrative. At least one key informant from each country

reviewed the draft, and all drafts were reviewed by the immu-

nization focal point for the World Bank’s Africa Region. With

few exceptions, the reviewers found the case studies to be

accurate and clear, and they suggested minimal modifications.

After reading all the cases, we more precisely defined the

supply function as two distinct functions: ‘management’ and

‘service delivery strategy’. We then derived a standard set of

measures for each function, based on a content analysis of our

benchmark countries—the high performers. We reviewed the

four remaining cases to ensure consistency and the presence of

a minimum amount of information for each measure. In the

event of missing or insufficient information, we revisited

the original source material and further revised the case to

ensure better consistency across measures and countries.

A final list of locally defined measures for each function was

adopted (Box 1).

Analysis

After finalizing the list of measures for each function, we

developed a standard scoring sheet to aid in determining the

extent to which each measure was present in each case in our

sample. The four-point ordinal scale we adopted was as follows:

‘measure strongly present’ (value¼ 4); ‘measure partly present’

(value¼ 3); ‘measure weakly present’ (value¼ 2); and ‘measure

absent’ (value¼ 1). A panel of six analysts, including the two

field investigators and four World Bank staff members (all with

experience and expertise in immunization or health service

delivery in Africa), independently evaluated the cases. After

reading each case, each analyst, with the aid of the scoring

sheet, assigned a numerical value to his or her judgment of the

degree to which each of the measures for each function was in

evidence in each country. We aggregated the scoring of all

analysts. In the event of large discrepancies on individual

measures, which were rare, we convened the panel to discuss

these differences and to reach consensus on a reasonable

compromise. Analysts were not blinded to the performance

categories of their cases.

Once substantial agreement on the scoring had been

achieved, we calculated ‘measure point averages’ (i.e. the aver-

age of the five raters’ scores for each measure) and ‘function

point averages’ (i.e. by adding all the scores of the measures of

each function and dividing by the total number of measures of

the function). Each function and within-function measure was

equally weighted. For the financing and demand functions,

we did not enter certain scored measures into the overall func-

tion point average due to lack of agreement among investiga-

tors. We then entered these averages into a ‘case-ordered

function-outcome matrix’. To facilitate recognition of patterns

across cases we converted the numerical scores into ‘letter-

grade’ equivalencies (ranging from A to D) patterned after the

‘grade point average’ system commonly used in institutions of

higher learning in the US (Table 2).

We arbitrarily defined as ‘reasonably good’ any function or

measure with a letter grade of B or better. We defined as

‘deficient’ any function or measure with a letter grade less

than B. The decision rule for ‘programmatically important’

differences between functions and measures was a two-level

difference in letter grade (i.e. the difference between an A and

Bþ, an A� and a B, a Bþ and a B�, etc.). We shared and

discussed our results with representatives of all participating

countries during a series of videoconferences.
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Results
Programme factors

The results of the review panel’s evaluation of the case studies

are presented in Table 3. A graphic summary of each country’s

functional performance is presented in Figure 2. The summary

that follows draws upon Table 3, Figure 2 and, in some

instances, selected case study text. The complete set of cases is

available upon request.

High performers: Rwanda and Ghana

Rwanda and Ghana performed reasonably well on all five

programme functions. There were, however, some program-

matically important differences between them on certain

within-function measures. For example, Rwanda fared better

than its peer on the capacity for action and coordination

measures of governance, as well as the human resource

measure of management. While the fixed service delivery

strategy was dominant in Rwanda, outreach was dominant in

Ghana. Ghana’s dependence on external financing was con-

siderable; Rwanda’s less so. Ghana’s programme benefited from

the successful execution of a Sector-Wide Approach (SWAp)

to development partner support, which was implemented

with both pooled and earmarked funds. There was no SWAp

mechanism in Rwanda. Finally, they differed with respect to

sustaining initial demand for services and the degree of effort

for demand-creation activities (intense in Rwanda, weak

in Ghana).

Medium-high performer: Malawi

Malawi performed reasonably well on two functions:

governance/institutional framework and financing. On certain

measures of financing, Malawi was programmatically similar to

Box 1 Definitions of programme functions

Governance/Institutional Framework

� Political endorsement: immunization cited as a priority by senior political actors; immunization identified as ’priority’ in national health

policy, national health plans

� Alignment: immunization policies and guidelines in line with global standards and norms

� Capacity to act: productive working environment at national immunization office; adequacy of staffing and resources at national

immunization office; access to line authorities at national immunization office; immunization policies and guidelines disseminated to

regions, districts, facilities

� Partnership: range of diverse partners, transparency in interactions, productive collaboration, positive perception of relationship

� Coordination: a functioning inter-agency coordinating committee (ICC) (i.e. exists, meets periodically, notes taken, decisions taken)

� Accountability: extent to which DPT3 is a proxy for the overall performance of the social sector [presence of DPT3 in Poverty Reduction

Strategy Paper (PRSP)]; extent to which DPT3 is a proxy for the overall performance of the health sector (core indicator for MOH

performance, SWAP performance, district health plan implementation); extent to which DPT3 progress is routinely monitored; extent to

which periodic feedback on DPT3 performance given to regions, districts

Management

� Human resource management: performance improvement activities (e.g. training, supervision, incentives, etc.) and quality of actual

performance, if known

� Cold chain management: condition and maintenance of equipment

� Vaccine management: forecasting, availability, inventory and stock practices, etc.

� Injection supply management: availability of auto-disable syringes, needles, sterilization equipment, etc.

� Information management: target population (denominators) known; data collection, reporting, use

� Transport management: availability of 2- and 4-wheeled modes of transport for supervision, outreach, cold chain maintenance, etc.

Strategy

� Outreach services: level of effort

� Fixed site services: level of effort of information, education, and communication (IEC) activities

Demand

� Mothers seek DPT1 vaccine: average DPT1 coverage, 2000–02, official country estimates

� Mothers continue DPT series: average DPT1-3 dropout rate, 2000–02, official country estimates

� Demand-creation activities: level of effort

Financing

� Adequacy of overall financial envelope: money was not an impediment to implementing the programme as intended

� Predictable financing: disbursements to periphery are adequate and timely

� External financing of routine programme: share of routine programme financing supported by external resources

� Mechanism exists for coordinating external resources [e.g. Sector-Wide Approach (SWAp)]
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the high performers: the degree of dependence on external

financing was comparable with Ghana, and the absence of a

SWAp comparable with Rwanda. Where Malawi diverged from

them was in its performance on management, service delivery

strategy and demand. Malawi did not perform reasonably well

on any of these functions.

Regarding management, the key differences between Malawi

and the high performers appeared to be in cold chain, vaccine,Table 2 Letter-grade equivalencies of measure and function point
averages

Level
Measure or function

point average
Letter-grade
equivalency

1 4.0 – 3.8 A

2 3.7 – 3.4 A�

3 3.3 – 3.1 Bþ

4 3.0 – 2.8 B

5 2.7 – 2.4 B�

6 2.3 – 2.1 Cþ

7 2.0 – 1.8 C

8 1.7 – 1.4 C�

9 1.3 – 1.1 Dþ

10 1.0 – 0.8 D

Table 3 Case-ordered function-outcome matrix of letter grade and point averages, by function and measure

Outcome

Country

Rwanda Ghana Malawi Mauritania Ethiopia Cameroon

Function/Measure

Governance – institutional framework A (3.92) A� (3.71) A� (3.64) A� (3.41) B� (2.52) Cþ (2.05)

� Political endorsement A (4.00) A (4.00) A (4.00) A� (3.60) C (2.00) Cþ (2.10)

� Alignment A (4.00) A (4.00) A (4.00) Bþ (3.33) A� (3.60) Dþ (1.20)

� Capacity to act A (3.80) Bþ (3.25) B� (2.75) Bþ (3.25) C (2.00) C� (1.60)

� Partnership A (3.90) A� (3.75) A� (3.60) Bþ (3.30) B� (2.60) Cþ (2.20)

� Coordination A (4.00) Bþ (3.25) A (4.00) Bþ (3.25) B� (2.70) B� (2.60)

� Accountability A (3.80) A (4.00) A� (3.50) A� (3.75) Cþ (2.20) B� (2.60)

Management A� (3.40) Bþ (3.20) B� (2.63) Cþ (2.35) C (1.96) C (1.83)

� Human resource management A� (3.40) B� (2.60) B� (2.40) Cþ (2.20) C (1.90) C (1.80)

� Cold chain management A� (3.60) A� (3.40) B (3.00) B� (2.40) Cþ (2.25) C (2.00)

� Vaccine management A� (3.60) A� (3.40) B (2.90) B� (2.40) B� (2.40) C (1.80)

� Injection supply management A� (3.40) A� (3.60) B (2.80) Cþ (2.20) C (1.80) C (1.80)

� Information management A (4.00) A� (3.60) Cþ (2.25) Cþ (2.38) C� (1.60) C (1.80)

� Transport management B� (2.40) B� (2.60) B� (2.40) B� (2.50) C (1.80) C (1.80)

Strategy A� (3.40) A� (3.50) B� (2.60) B� (2.70) C (2.00) C (2.00)

� Outreach services (level of effort) B (2.80) A (3.80) B� (2.70) B (3.00) C (1.80) C (1.80)

� Vaccination in fixed sites (level of effort) A (4.00) Bþ (3.20) B� (2.50) B� (2.40) Cþ (2.20) C (1.80)

Financing A� (3.60) A� (3.70) B (2.90) B (3.00) C (2.00) B (2.80)

� Adequacy of overall envelope A (4.00) A (4.00) A� (3.40) B (3.00) Cþ (2.20) A� (3.40)

� Predictable financing in periphery Bþ (3.20) A� (3.40) B� (2.40) B (3.00) C (1.80) Cþ (2.20)

� External financing of routine programme B (3.00) A (4.00) A (3.90) B� (2.40) A� (3.40) B (2.80)

� Mechanism for coordinating external
resources (SWAP or similar)

C� (1.40) A (4.00) B (2.80) Cþ (2.10) B� (2.60) C� (1.50)

Demand A� (3.50) A (4.00) B� (2.50) C (1.95) C (2.00) C (1.98)

� Mothers seek DTP1 vaccine A (4.00) A (4.00) A (4.00) B� (2.70) B (3.00) Cþ (2.20)

� Mothers continue DTP series B (3.00) A (4.00) D (1.00) Dþ (1.20) D (1.00) C� (1.75)

� Demand-creation activities A (4.00) C (2.00) B (2.80) C (1.80) C (2.00) C� (1.40)

Note: Measures in grey were not included in the thematic point averages of their respective themes.
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injection supply and information management. Human

resources management, however, was as problematical for

Malawi as it was for Ghana, and all three countries suffered

from comparable transport management difficulties. On strat-

egy, Malawi was comparable with Rwanda on outreach, but

differed from both Rwanda and Ghana on service delivery from

fixed sites. On demand, Malawi was comparable with both high

performers with respect to initial seeking of services; however,

it differed from both with respect to sustained demand.

Malawi’s elevated dropout occurred despite more intense efforts

than Ghana to encourage and promote the population’s use of

immunization services, a strategy also employed by Rwanda,

but with greater intensity.

Medium-low performers: Ethiopia, Mauritania

Ethiopia: Ethiopia did not score reasonably well on any of the

five functions. The differences between Ethiopia and both high

performers, and Ethiopia and Malawi, were programmatically

important on all functions. These differences, however, mask

similarities on certain measures across all functions. For

example, Ethiopia is comparable with Malawi on measures of

policy alignment (governance/institutional framework), vaccine

management (management), vaccination from fixed sites

(strategy), external financing and the mechanism for coordi-

nating external resources (financing), and sustained demand

(demand). Ethiopia is even comparable with one or both of the

high performers on certain measures, such as policy alignment,

external financing and demand-creation activities. For example,

Ethiopia’s dependency on external financing and its execution

of the programme within a SWAp or SWAp-like environment

were comparable with the high-performing Ghana and the

medium-high performing Malawi.

Mauritania: Although Mauritania is paired with Ethiopia in

this classification, it had a very different implementation

experience. Mauritania’s coverage history, including its 6-year

average coverage (42%) and linear trend (average annual per-

centage point change of 12.1), as well as its ratings on the

five functions, was heavily influenced by a bi-modal imple-

mentation experience. Between 1997 and 1999, Mauritania’s

mean coverage was approximately 23% and all evidence points

to a programme commonly characterized by government

officials and partners as ‘moribund’. During the next 3 years,

spurred by what informants described as a ‘re-launch’ of the

programme in 2000, mean coverage reached 61%, and there

was substantial evidence that the programme functioned in a

manner quite different from the previous 3 years. Consequently,

Mauritania’s average implementation experience for the period

presents a picture that quite closely mirrors that of Malawi:

reasonably good governance on a level with the high per-

formers; reasonably good financing, albeit different from the

high performers in a programmatically important way; defi-

ciencies in management, strategy and demand, with important

differences with the high performers; yet, certain similarities

with the high performers, particularly with respect to measures

of financing (external dependency and donor coordination),

management (transport constraints, in particular), outreach

services (similar to Rwanda), and demand (similarities with

Ghana on demand-creation activities).

Low performer: Cameroon

Cameroon, like Ethiopia, did not score reasonably well on any

of the five functions. Cameroon’s differences with the high

performers were programmatically important on all functions.

When compared with the three medium performers, Cameroon

appears to be most unlike Malawi (programmatically important

differences on four of the five functions), somewhat more

similar to Mauritania (differences on two of the five functions),

and most like Ethiopia (difference on one function only—

financing). Again, there is heterogeneity in performance on

measures across multiple functions. For example, Cameroon’s

dependency on external financing is similar to the high-

performing Rwanda and the medium-performing Mauritania.

The execution of its programme within a SWAp or SWAp-like

environment is similar to the high-performing Rwanda. The

low level of intensity for demand-creation activities in

Cameroon was comparable with that of the high-performing

Ghana and the medium-performing Mauritania and Ethiopia.

Contextual factors

Key informants in each country reported a series of extramural,

contextual factors (i.e. outside the control of the programme)

that they believed to have contributed to immunization perfor-

mance during the study period. Health officials in Mauritania

attributed progress in implementation between 2000 and 2002

to immunization’s movement to the centre of macro-economic

discussions about poverty reduction and debt relief (Box 2).

Increased demand for immunization services in Rwanda was

reported to be a result, in part, of security measures put in place

in the post-genocide/post-conflict period. A major drought,

increasing brain drain and a worsening HIV/AIDS epidemic in

Malawi were reported to have exacerbated a human resource

crisis in the health sector, which was reported to have impacted

directly on the management component of the immunization

programme. Ethiopia’s peace treaty with Eritrea reportedly

resulted, ultimately, in benefits for immunization. Cameroon’s

financial crisis of the 1980s and 1990s left a legacy of severe

under-funding and under-performance in the health sector,

which has only recently shown signs of rebounding.

Discussion
The establishment in 2000 of GAVI, a global partnership for

immunization, and the considerable attention to polio eradica-

tion, measles mortality reduction, new vaccines, and innovative

financing for immunization in both the popular press and the

scientific literature (Hardon and Blume 2005; Otten et al. 2005;

Phillips 2006) might lead one to conclude that the immu-

nization agenda in Africa is being satisfactorily addressed.

On the contrary, early in our study we discovered considerable

variation in immunization coverage. A different DPT3 perfor-

mance rating scheme, using more recent Estimates data

from a larger sample of sub-Saharan countries for the

period 2000–04, confirms this finding (Table 4). Even in the

case of a well-established intervention such as immunization,

there are serious coverage shortfalls in the region yet ample

room for improvement.
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Although our definition of and findings about implementa-

tion are not transferable or generalizable to all of sub-Saharan

Africa, what we learned from these six countries, albeit prelimi-

nary and suggestive, may nonetheless be instructive and rele-

vant to others in the region. First, what distinguished the two

high performers from all other countries in our exercise was

a robust implementation of their immunization programmes.

Only Ghana and Rwanda combined reasonably good govern-

ance and a solid institutional framework with reasonably good

management, service delivery, financing and demand. Although

we did not study directly how these countries allocated

resources across programme functions, this question merits

further investigation. Differences between these two countries

Box 2 The Mauritanian experience

The implications of immunization’s movement to the centre of macro-economic discussions in Mauritania included improved programme

governance and a stronger institutional framework resulting from an official ‘re-launch’ of immunization, and increased domestic financing,

chiefly through resources from the Heavily Indebted Poor Countries Initiative (HIPC). Although deficiencies in the service delivery strategy

were noted, increased emphasis upon outreach, primarily mobile and door-to-door services in rural areas, and multi-antigen vaccination days

in urban areas, were credited with contributing to Mauritania’s substantial progress in coverage. The case study emphasizes the important

role of political pressure from the highest levels in improving DPT3 coverage, at all costs, and the fact that the HIPC target was reached in the

absence of a major overhaul of the existing programme. Today, in the aftermath of the fervour that accompanied the HIPC-driven pursuit to

reach 70% DPT3 coverage by 2002, some public health officials are concerned that these gains may be temporary and are fearful of the

potentially negative, albeit unintended, consequences of the activities used to achieve them (i.e. possibly undermining future efforts to

increase the population’s use of services at health facilities, and to maintain health worker motivation in delivering routine services in the

absence of a political imperative).

Table 4 League tables for DPT3 coverage in sub-Saharan Africa
(N¼ 47 countries), 2000–04

Country Score1 DPT3 coverage Linear trend2

High performers (score: 12–15 points) (16/47^34%)

Seychelles 15 98, 96, 99, 99, 99 Positive

Botswana 15 97, 97, 97, 97, 97 No change

Mauritius 15 88, 92, 88, 92, 98 Positive

Gambia 15 83, 96, 90, 90, 92 Positive

Eritrea 15 88, 83, 83, 83, 83 Negative

Ghana 15 84, 80, 80, 80, 80 Negative

Sao Tome & Principe 15 82, 92, 92, 94, 99 Positive

Tanzania 14 79, 85, 89, 95, 95 Positive

Rwanda 14 90, 77, 88, 96, 89 Positive

South Africa 14 79, 81, 82, 94, 93 Positive

Zambia 14 78, 80, 80, 80, 80 Positive

Swaziland 13 77, 77, 95, 95, 83 Positive

Malawi 12 75, 90, 64, 84, 89 Positive

Cape Verde 12 86, 78, 94, 78, 75 Negative

Benin 12 79, 76, 79, 88, 83 Positive

Zimbabwe 12 77, 75, 75, 80, 85 Positive

Medium-high performers (score: 8–11 points) (9/47¼ 19%)

Namibia 11 79, 63, 77, 82, 81 Positive

Lesotho 11 82, 78, 78, 78, 78 Negative

Comoros 11 70, 70, 89, 75, 76 Positive

Burundi 10 74, 74, 74, 74, 74 No change

Kenya 10 75, 74, 72, 73, 73 Negative

Uganda 9 58, 61, 72, 81, 87 Positive

Mozambique 9 68, 70, 72, 72, 72 Positive

Burkina Faso 8 57, 68, 69, 84, 88 Positive

Mauritania 8 40, 61, 83, 76, 70 Positive

(continued)

Table 4 Continued

Country Score1 DPT3 coverage Linear trend2

Medium-low performers (score: 4–7 points) (7/47¼ 15%)

Ethiopia 6 56, 65, 65, 66, 80 Positive

Togo 6 64, 62, 59, 72, 71 Positive

Senegal 6 52, 52, 60, 73, 87 Positive

Cameroon 5 53, 58, 63, 73, 73 Positive

Guinea-Bissau 5 42, 47, 50, 77, 80 Positive

Guinea 4 55, 60, 64, 69, 69 Positive

Mali 4 40, 51, 64, 69, 76 Positive

Low performers (score: 0–3 points) (15/47¼ 32%)

Madagascar 3 57, 58, 60, 61, 61 Positive

Sierra Leone 3 44, 38, 52, 70, 61 Positive

Cote d’Ivoire 2 72, 57, 54, 54, 50 Negative

Liberia 1 55, 62, 51, 38, 31 Negative

D.R. Congo 1 40, 32, 43, 49, 64 Positive

Congo 1 33, 31, 41, 50, 67 Positive

Niger 1 31, 31, 23, 52, 62 Positive

Sudan 0 41, 46, 40, 50, 55 Positive

Angola 0 31, 42, 47, 46, 59 Positive

C.A.R. 0 37, 40, 40, 40, 40 Positive

Chad 0 28, 27, 40, 47, 50 Positive

Gabon 0 38, 38, 38, 38, 38 No change

Somalia 0 33, 33, 40, 40, 30 Positive

Eq. Guinea 0 33, 33, 33, 33, 33 No change

Nigeria 0 24, 24, 25, 25, 25 Positive

Data source: WHO/UNICEF Estimates, 2005 (based on all available data).
1Score key: 80–100% coverage¼ 3 points; 70–79%¼ 2 points; 60–69%¼ 1

point; <60%¼ 0 points.
2Supplementary information (not included in scoring).
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in various within-function measures suggest there may be

different paths to success. Considering the constrained resource

environments of most African countries, the ever-changing

landscape in development assistance, and competing public

health priorities, it remains to be seen whether these countries

can sustain robust implementation.

One way that multilateral and bilateral partners in immuni-

zation may help is by offering countries performance-based

incentives without earmarking their assistance for specific

functions. GAVI’s Immunization Services Support (ISS) fund

is an example of such support. A recent assessment indicated

that recipient countries appreciated the flexibility these funds

offered, and they disbursed them in accordance with locally

identified needs (Chee et al. 2004). Progress toward robust

implementation may be impeded, however, when partners

earmark their support for specific diseases or selected functions

of the immunization programme. Opportunity costs to the

programme for obtaining and using earmarked assistance may

be high and the sustainability of the activities this assistance

supports uncertain.

Second, reasonably good performance on at least some func-

tions (Malawi and Mauritania) appeared to be more beneficial

to coverage than deficient performance across all (Ethiopia and

Cameroon3); doing a few things well, however, did not appear

to be sufficient to ensure a high level of sustained success.

In the cases of Malawi and Mauritania, it is interesting to note

that the same two functions—governance/institutional frame-

work and financing—interact in a positive way to either protect

the programme from further slippage (Malawi) or to stimulate

progress in the absence of reasonably good performance on

other functions (Mauritania). What countries are already doing

well certainly needs to be recognized and applauded, and

support for these functions continued. As the medium and low

performers in our study pursue robust implementation, they

will need to think strategically about how to best allocate their

limited attention and resources. The traditional core areas

of immunization programmes—management, service delivery

strategy and demand—cannot be taken for granted. These

functions must remain at the centre of attention if the medium

and low performers are to achieve the sustained success of the

high performers.

Third, the considerable heterogeneity in measures of imple-

mentation across functions and countries offers a rich

landscape for further research. For example, why were some

countries more successful than others in the face of common

management problems, such as human resource and transport

difficulties? What is the optimal balance between different

delivery strategies, such as outreach and services provided from

fixed sites? It is difficult to interpret what appears to be the

lack of a clear relationship between coverage and demand-

creation activities in this sample. Others have found that cover-

age rates in low- and middle-income countries are, in general,

more a function of supply-side than demand-side effects (Gauri

and Khaleghian 2002). The relationship between coverage and

the degree of external financing (larger in Ghana, Malawi

and Ethiopia; smaller in Rwanda, Mauritania and Cameroon),

and the presence of a SWAp or SWAp-like arrangement

(present in Ghana, Malawi and Ethiopia; absent in Rwanda,

Mauritania and Cameroon) is also unclear.

Finally, although our study was concerned primarily with

describing programme implementation, and exploring the

relationship between implementation and coverage, our data

suggest that a range of factors outside the programme’s control

may also be important determinants of coverage variation. The

Rwandan and Mauritanian experiences are particularly inter-

esting cases of responses to contextual imperatives. Gauri and

Khaleghian (2002) found a relationship between coverage rates

in low- and middle-income countries and the quality of a

country’s institutions, its level of development and its degree of

contact with international agencies. Global health partnerships

are increasingly recognizing the important interaction between

health system functioning and programme performance

(Brugha et al. 2002; GAVI 2004), and substantial new resources

are being committed to strengthening and helping us under-

stand this relationship better (GAVI 2005).

Our study had several important limitations with respect to

defining the constructs, applying the measures of implementa-

tion and generating hypotheses. First, although we felt confi-

dent that our five core functions provided a comprehensive

picture of programme implementation, some turned out to be

more operationally robust (governance, management, strategy)

than others (financing and demand). This phenomenon was

a direct function of and a common risk associated with

the inductive, ‘insider’ point of view we adopted, in which we

allowed informants and the historical record to define the

functions, rather than outside investigators. In any case, this

raises questions about the content validity of our study, both

with respect to the relative degree to which each set of

measures accurately tapped its respective function, as well as to

the preliminary hypotheses that we drew from these data.

Second, some of our methods (e.g. data collection and expert

judgement) are probably more easily reproducible than others

(e.g. case study composition). Third, our preliminary and

retrospective application of the measures was susceptible to

measurement bias. Key informants, field investigators and

narrative analysts all knew in advance the performance status

of each country; consequently, we cannot be absolutely certain

that the strength of the measures in evidence in each country

as judged by our panel was responsible for the different out-

comes, or whether knowledge of the outcomes might have

influenced the strength attributed to the measures. Fourth,

our outcome of interest—coverage—is only one indicator of

success in immunization (equity, efficiency and sustainability

all matter), and the WHO/UNICEF Estimates have limitations

(they may not always reflect the precise coverage reality of

a country in any given year, and the magnitude of the

uncertainty associated with these estimates is unknown as

they are based on multiple data sources).

Finally, we encountered several analytical challenges. For

example, when scoring the measures, analysts often had to

weigh both quantitative and qualitative information in coming

to a single decision, and ‘period estimates’ of implementation,

in some instances, may have masked possible inter-annual

variation in implementation. Analysts also had some difficulty

disentangling demand-creation activities from outreach service

delivery activities, which may have resulted in under-reporting

of the former. They also encountered problems in valuing

certain scores for the measures (i.e. is a significant level of
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external financing or the presence of a SWAp a positive or

negative attribute?). Finally, the study was time and resource

intensive.

Conclusion/future directions
This study represents a single, modest, but important contribu-

tion to what should be a broader research agenda to develop

a robust, grounded theory of why some immunization pro-

grammes are more successful than others. The constructs and

hypotheses generated by this research should be interpreted

cautiously due to certain methodological limitations. Similar

formative studies therefore are needed to validate the tentative

constructs and hypotheses generated by our study, and to

generate new hypotheses, all of which should be subjected to

testing through other research designs and methods. Further

empirical support for our findings would increase our con-

fidence in the policy implications for national- and global-level

decision-makers that we see emerging from our initial work in

this area.

First, continuing innovation in immunization in areas such as

new vaccine introduction and financing needs to be balanced

against the need to address the unfinished agenda of routine

immunization in sub-Saharan Africa. Despite improvements in

recent years, coverage trends suggest that there is still consider-

able room for improvement in many sub-Saharan countries.

Second, examining and comparing how programmes are

actually being implemented, in different settings, under differ-

ent conditions, adds value to the normative, frequently pre-

scriptive, guidance traditionally offered to countries. Our

findings suggest that there are different paths to success and

that not only what countries do, but also how they execute their

programmes, seem to make a difference in coverage outcomes.

More investment in systematic inquiry of this kind, and

knowledge sharing among countries about how they execute

and to what effect, may provide the impetus for many more

countries to achieve higher levels of performance.

The six countries in this study recommended that this kind of

highly participatory investigation be applied within countries to

explore why some districts are more successful than others and

to help every district become a high performer. The findings

from such investigations would complement the ‘Reaching

Every District’ (RED) initiative currently being promoted by

WHO in Africa (WHO 2005). It would be instructive to note

the extent to which the mix of possible interventions, both

programme-specific and extramural, and the emphasis each

should be given, may vary from the RED norm. Considering the

inadequate progress being made towards reaching the child

mortality reduction goal in Africa, more between- and within-

country theory building about why some programmes perform

better than others seems urgently needed.

Third, study findings confirm what many others have

observed: that the solutions to overcoming the challenge of

sustained coverage do not necessarily reside within reach of the

immunization programme alone. Contextual challenges and

opportunities in the larger health system, if properly addressed,

could enhance the more direct efforts undertaken by immuni-

zation programmes to improve their performance.

Several steps can be taken to improve upon our methods.

More intensive probing of respondents than was possible in the

present study and expanding the pool of informants to include

those with expertise in underdeveloped constructs, such as

financing, demand generation and a range of contextual

factors, would improve content validity. Precise documentation

of all technical aspects of fieldwork, including data collec-

tion procedures and analysis protocols leading to case study

development, would improve the chances of reproducibility of

the findings. Measurement bias can be improved through

several measures: by increased training of jurors in how to deal

with likely ambiguities in the data and with data highly

susceptible to alternative interpretation, and in how to value

scores for problematical measures; by increased inter-juror

reliability testing; and by blinding the jurors to the performance

status of each country they are asked to rate. Time and

resources permitting, a supplementary panel could be enlisted

to validate the measurements of the primary panel. Ensuring

adequate funding for all aspects of the research, and increasing

the number of both field investigators and panel jurors, from

the outset, can greatly reduce the time necessary for completing

this kind of study.

Finally, although the literature on improving immunization

coverage in all settings has focused primarily on discrete

interventions to improve the supply of, demand for and access

to services, there has been little work that acknowledges

immunization as a dynamic system, and which attempts to

examine the contribution of a programme’s related parts, and

the contextual factors in its environment, to improving cover-

age. This is an innovative design feature of this study, which we

believe should be considered by future investigators.
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Endnotes

1 The ‘official country estimate’ is left to the discretion of each country

and reported to WHO by the government in the annual Joint

Reporting Form (JRF). The estimate may be based on standard

administrative data, or the latest available survey data, or an

adjustment of either (personal communication, WHO).
2 Statistical Analysis Software (SAS) was used to calculate a slope of

the linear regression line that fitted to the data points for each

country using the method of least squares.
3 Data from 2003 and 2004 (Table 4) indicate that Cameroon has made

important progress in immunization coverage.
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