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Abstract
Objective: Vitamin A supplementation (VAS) for children aged 6–59 months occurs
regularly in most sub-Saharan African countries. The present study aimed to
explore child, household and delivery platform factors associated with VAS
coverage and identify barriers to compliance in thirteen African countries.
Design: We pooled data (n ~60 000) from forty-four household coverage surveys
and used bivariate and multivariable regression analyses to assess the effects of
supplementation strategy, rural v. urban residence, child sex, child age, caregiver
education and campaign awareness on child VAS status.
Setting/Subjects: Primary caregivers of children aged 6–59 months in thirteen
countries.
Results: Door-to-door distribution resulted in higher VAS coverage than fixed-site
plus outreach approaches (91 v. 63%) and was a significant predictor of
supplementation in the adjusted model (OR= 19·0; 95% CI 17·2, 21·1; P< 0·001).
Having been informed about the campaign was the main predictor of VAS in the
door-to-door (OR= 6·8; 95% CI 5·8, 7·9; P< 0·001) and fixed-site plus outreach
(OR= 72·5; 95% CI 66·6, 78·8; P< 0·001) groups.
Conclusions: Door-to-door provision of VAS may achieve higher coverage than
fixed-site models in the African context. However, the phase-out of door-to-door
polio immunization campaigns in most sub-Saharan African countries threatens
the main distribution vehicle for VAS. Our findings suggest well-informed
communities are key to attaining higher coverage using fixed-site delivery
alternatives.
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Vitamin A is important for child health and survival. About
one-third of young children globally are affected by
vitamin A deficiency(1). The burden of deficiency is
highest in low-resource settings where poor-quality diets
provide inadequate intakes of vitamin A and high rates of
infection and illness perpetuate chronic undernutrition. In
2013, the prevalence of vitamin A deficiency was highest
in sub-Saharan Africa (48%) and has remained stagnant
for more than 20 years(2). Further, in 2013, vitamin A
deficiency accounted for 2% of all deaths in children
under 5 years of age in the region(2).

Semi-annual high-dose vitamin A supplementation (VAS) is
recommended by the WHO for children aged 6–59 months
in countries where vitamin A deficiency and child
mortality are public health problems(3). This guideline is
based on evidence showing a substantial reduction in
mortality (>20%) from common childhood infections in

supplemented children where coverage is at least 80%(4).
However, global coverage of the recommended twice-
yearly dose was ~70% among targeted children in 2014(5).
Two-dose VAS coverage averaged 73% across countries in
sub-Saharan Africa in 2014, ranging from 62% in the
eastern and southern zones to 83% in the western and
central regions(5). National Immunization Days and twice-
yearly Child Health Days have been important platforms
for reaching children with vitamin A supplements in the
African context(6). Both of these strategies are designed
to bring health services closer to communities and are
especially important for repeatedly missed harder-to-reach
groups. National Immunization Days utilize a door-to-door
delivery approach for immunizations, VAS and deworming
treatment. In contrast, Child Health Days primarily employ
a fixed-site model and provide a package of essential child
survival services (e.g. VAS, deworming, immunizations,
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mosquito nets, birth registration, child growth monitoring)
at health facilities and through ‘mop-up’ outreach sessions
in remote communities(7).

Coverage estimates for child health interventions (e.g.
immunizations) generated from administrative tally sheets are
prone to data quality concerns arising mainly from inaccurate
population estimates of children in the target age group
(affecting the denominator used to calculate coverage) and
data computation and recording errors(8,9). To this end, Helen
Keller International, an international non-governmental
organization, in collaboration with national governments,
began conducting post-event coverage (PEC) surveys in 2010
following VAS campaigns in several sub-Saharan African
countries. The PEC survey’s main objectives are to: (i) collect
information on VAS coverage from child caregivers to validate
administrative (tally system) coverage data; and (ii) identify
barriers to and promoters of compliance across varied
geographical contexts. PEC survey results are presented to
national and sub-national health authorities and programme
partners, and have contributed to improving VAS coverage
in the African region in recent years. We utilized data from
forty-four PEC surveys conducted in thirteen sub-Saharan
African countries between 2010 and 2015 to explore
child, household and delivery platform factors associated with
VAS coverage. The results from our analyses are intended
to improve strategies to increase VAS coverage in the sub-
Saharan African region.

Materials and methods

Survey design and study population
Modelled on the WHO immunization coverage survey(10),
the PEC surveys utilized a cross-sectional cluster design
based on probability-proportional-to-size sampling meth-
odology. In the two-stage sampling scheme, geographic
clusters were randomly selected from an available list and
households were randomly chosen within each cluster.
Cluster units corresponded to census enumeration areas
(e.g. villages, wards) and represented the smallest unit for
which population data were available. In the majority of
surveys, a ‘30× 30’ sampling approach was used for a total
of ~900 participating households.

Primary caregivers of children eligible for VAS (6–59
months of age) during the most recent campaign were
interviewed at the household. Child age determination was
based on examination of the child’s health card and/or the
caregiver’s report. Structured survey interviews were con-
ducted in the local language using interviewer-administered
questionnaires and were carried out by trained and experi-
enced enumerators and supervisory teams. The survey
instrument used in each country included a standard module
of questions in line with the objectives of the survey.
Response options and other indicators examined varied
according to local circumstances and information needs. VAS
status was determined by the date of last supplementation

recorded in the child’s health card or by caregiver recall, if the
health card was not available or incomplete. In all thirteen
countries, PEC surveys took place within six weeks following
VAS campaigns. Requisite approvals for conducting PEC
surveys were obtained in each country and informed oral
consent was obtained from all survey respondents.

Data collection, management and analysis
The primary outcome measured was the supplementation
status of the eligible child (coded as 0 or 1; based on health
card or caregiver report). Secondary outcomes examined
programmatic aspects of VAS delivery and included
supplementation strategy, caregiver awareness and reasons
for non-supplementation. Sociodemographic and household
characteristics were also collected. Survey data were recor-
ded using two methods. Paper questionnaires were used for
surveys conducted from 2010 to 2013. For surveys carried
out in 2014 and 2015, data were recorded using a mobile
phone platform (EpiSurveyorTM). Data from paper ques-
tionnaires were double-entered into an Epi Info™ or Excel®

database and electronically recorded data were directly
exported into Excel for analysis.

Frequencies were calculated to describe characteristics of
the survey population. Bivariate analyses and multivariable
logistic regression models were used to measure associations
between independent variables and VAS status. Two addi-
tional regression models were created to examine factors
associated with supplementation for each delivery strategy.
Model covariates were selected based on a significant
(P<0·05) bivariate relationship and/or were factors known
to be associated with supplementation. The covariates
included supplementation strategy (door-to-door or fixed-
site plus outreach), rural or urban residence, child sex, child
age, caregiver education (none or any; based on self-report)
and whether the caregiver had been informed about the VAS
campaign. To categorize socio-economic measures (e.g.
source of household drinking-water, type of household
sanitation facility) as improved or non-improved, standard
Demographic and Health Survey(11) definitions were used.
Results are expressed as odds ratios with 95% confidence
intervals and a two-sided significance level of 0·05 was used.
To account for the disproportionate representation of coun-
try survey data, a country-specific population weight
adjustment was applied to each survey respondent. Analyses
were conducted with the statistical software package IBM
SPSS Statistics Version 20.0.

Results

Data from forty-four PEC surveys conducted during 2010–
2015 were included in our analysis: six surveys in each of
Burkina Faso, Cameroon and Tanzania; five in Guinea;
four in Democratic Republic of the Congo (DRC) and
Mozambique; three in Niger and Nigeria; two in Kenya
and Sierra Leone; and one in Côte d’Ivoire, Mali and
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Senegal. Twenty-eight surveys assessed coverage
achieved through door-to-door distribution by health
workers during national immunization campaigns and
sixteen surveys measured coverage attained using fixed-
site plus outreach distribution campaigns.

Participant characteristics
Survey samples ranged from ~600 (one survey in Tanza-
nia) to ~7000 (one survey in Niger) respondents, although
60% of surveys included 800–1000 respondents (Table 1).
Samples >1000 represent surveys conducted across
multiple administrative units over large areas or the entire
country. The majority of survey respondents were mothers
(85%), followed by grandparents (6%) and fathers (4%).
Approximately 50% of respondents had some formal
schooling, although considerable variation existed across

countries (Kenya: 89%; DRC: 86%; Tanzania: 83%; Nigeria:
74%; Mozambique: 68%; Senegal: 64%; Côte d’Ivoire: 51%;
Burkina Faso: 41%; Sierra Leone: 36%; Guinea: 35%; Niger:
30%; Mali: 24%). No data on schooling were collected in
Cameroon. Income data were not collected in any of the
surveys; however, ~70% of households were located in
rural areas (data from twelve countries; no data for Senegal)
and the majority of respondents were considered
low-income populations based on surrogate indicators of
socio-economic status, including source of drinking-water
(38% improved, 62% non-improved; no data for
Cameroon, DRC, Senegal, Sierra Leone), type of toilet (15%
improved, 85% non-improved; no data for Cameroon,
DRC, Guinea, Senegal, Sierra Leone) and asset ownership
(phone: 70%; radio: 60%; television: 37%; no data for Côte
d’Ivoire, Senegal, Sierra Leone). Less than 1% of surveyed

Table 1 Scope, distribution strategy and coverage estimates for all post-event coverage (PEC) surveys in thirteen sub-Saharan African
countries, 2010–2015

Country Survey month/year Scope Distribution strategy No. of respondents PEC coverage (%)

Burkina Faso November 2011 1 region door-to-door 900 93·7
May 2012 1 region door-to-door 899 90·5

November 2012 2 regions door-to-door 1800 90·6
May 2013 1 region door-to-door 900 97·4

November 2013 1 region door-to-door 900 87·2
May 2014 2 regions door-to-door 1799 94·7

Cameroon November 2011 1 region door-to-door 899 52·9
May 2012 1 region door-to-door 903 71·5

November 2012 1 region door-to-door 900 71·1
May 2013 1 region door-to-door 888 71·4

November 2013 1 region door-to-door 900 79·8
November 2014 2 regions door-to-door 1796 90·5

Côte d’Ivoire May 2012 national door-to-door 2209 90·8
DRC November 2010 national door-to-door 2336 94·0

November 2012 1 district door-to-door 909 84·8
November 2013 1 district door-to-door 914 75·6
November 2014 1 district fixed+outreach 898 91·1

Guinea November 2011 1 district door-to-door 1037 85·3
May 2012 1 district door-to-door 885 91·3

November 2012 1 district door-to-door 883 94·1
May 2013 2 districts door-to-door 1793 91·2

November 2013 1 district door-to-door 989 81·1
Kenya May 2012 1 district fixed+outreach 886 30·9

May 2013 1 district fixed+outreach 889 58·3
Mali November 2014 1 district door-to-door 900 97·4
Mozambique November 2010 1 district fixed+outreach 1107 77·5

November 2012 1 district fixed+outreach 1145 54·7
May 2013 1 district fixed+outreach 985 85·3
May 2014 1 district fixed+outreach 900 81·7

Niger November 2011 national door-to-door 7038 92·5
November 2012 3 districts door-to-door 2620 93·5

May 2014 1 district door-to-door 899 81·9
Nigeria November 2013 2 states fixed+outreach 1775 47·8

May 2014 1 state fixed+outreach 896 56·6
May 2015 2 states fixed+outreach 1778 55·0

Senegal November 2013 1 district door-to-door 900 89·7
Sierra Leone May 2012 national door-to-door 4395 96·7

November 2012 national door-to-door 5910 91·6
Tanzania May 2010 2 districts fixed+outreach 2239 70·6

May 2012 2 districts fixed+outreach 1776 85·4
November 2012 1 district fixed+outreach 892 65·7
November 2013 1 district fixed+outreach 879 36·1

May 2014 1 district fixed+outreach 623 34·3
May 2015 1 district fixed+outreach 898 53·5

DRC, Democratic Republic of the Congo.
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households had electricity (no data for Cameroon, DRC,
Guinea, Senegal, Sierra Leone).

Vitamin A supplementation coverage
PEC survey coverage estimates ranged from 31% in Kenya
to 97% in Mali and exceeded 80% in 27/44 (60%) surveys
(Table 1). In the bivariate analysis, supplementation
strategy, area type (rural or urban residence), child age
group, caregiver education and caregiver awareness of the

campaign were independently associated with VAS. Large
differences in coverage were observed between delivery
strategies (91% door-to-door v. 63% fixed-site plus
outreach) and between caregivers who were informed and
not informed prior to the campaign (94 v. 22%; Table 2).
In the adjusted model, VAS was more likely among children
supplemented through the door-to-door distribution
strategy (OR=19·0; 95% CI 17·2, 21·1; P<0·001) and
among children of caregivers who had previously been
informed about the campaign (OR=47·2; 95% CI 43·9, 50·7;
P<0·001; Table 3). As child gender did not add
significantly to the prediction of VAS, it was not included in
the final model.

In the analysis by delivery model, caregiver education
and campaign awareness were predictive of VAS in
children targeted through a door-to-door strategy (Table 4).
In the fixed-site plus outreach group, caregiver education,
campaign awareness and area type were significantly
associated with VAS (Table 4). Prior caregiver awareness of
the campaign was the strongest predictor of VAS in both
delivery models. Caregivers with some formal schooling
were more likely to have their children supplemented
in the fixed-site plus outreach group, whereas VAS was less
likely among children of caregivers with some formal
schooling in areas targeted through door-to-door distribution.

Various modes of communication were used to raise
community awareness about VAS campaigns, depending
on the country context. Among caregivers who had heard
about the recent campaign, the main communication
channels were community health workers (24%), com-
munity broadcasts using vehicle loudspeakers (21%),
health facility personnel (19%) and radio messages (16%).

Table 2 Bivariate associations* between predictor variables and
vitamin A supplementation (VAS) among children aged 6–59 months
in thirteen sub-Saharan African countries, 2010–2015

Received VAS

n % P value

Strategy
Door-to-door 18 988 91·4 <0·001
Fixed-site + outreach 34320 62·8

Area type
Rural 29 366 72·5 <0·001
Urban 11275 70·3

Child sex
Female 26224 71·0 0·075
Male 27065 70·4

Child age group
6–11 months 8099 71·4 0·005
12–60 months 44013 70·1

Caregiver education
None 12224 73·3 <0·001
Any 25241 67·6

Campaign awareness
Yes 45770 94·1 <0·001
No 3579 21·6

*Chi-square analysis.

Table 3 Predictors in regression model* of vitamin A supplementation (VAS) among children aged 6–
59 months in thirteen sub-Saharan African countries, 2010–2015

Unadjusted OR 95% CI Adjusted OR 95% CI

Door-to-door strategy 6·32 6·00, 6·65 19·01 17·17, 21·05
Rural residence 1·12 1·07, 1·16 0·94 0·88, 1·01
Child age 1·00 0·99, 1·00 1·00 0·99, 1·00
Caregiver education 0·76 0·73, 0·79 0·98 0·91, 1·06
Aware of VAS campaign 57·74 54·77, 60·86 47·20 43·92, 50·73

*Reference groups for categorical variables: fixed-site plus outreach, urban residence, no education, not aware of
campaign. Age included as a continuous variable in the model.

Table 4 Predictors in regression model* for door-to-door and fixed-site plus outreach strategy of vitamin A supplementation (VAS) among
children aged 6–59 months in thirteen sub-Saharan African countries, 2010–2015

Door-to-door Fixed-site plus outreach

Unadjusted
OR 95% CI

Adjusted
OR 95% CI

Unadjusted
OR 95% CI

Adjusted
OR 95% CI

Rural residence 1·06 0·95, 1·17 0·97 0·82, 1·15 1·22 1·16, 1·27 0·91 0·83, 0·99
Child age 1·01 1·00, 1·01 1·01 1·00, 1·01 0·99 0·99, 0·99 0·99 0·99, 1·00
Caregiver education 1·15 1·01, 1·31 0·73 0·62, 0·86 1·05 1·00, 1·10 1·20 1·09, 1·31
Aware of VAS

campaign
5·85 5·22, 6·56 6·78 5·80, 7·94 193·92 179·11, 209·97 72·46 66·60, 78·83

*Reference groups for categorical variables: urban residence, no education, not aware of campaign.
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A large percentage of respondents reported receiving
information about VAS campaigns from community health
workers in Burkina Faso (55%) and Sierra Leone (45%)
and from health facility workers in Guinea (44%) and
Kenya (34%). Community leaders were important com-
munication agents in Tanzania (46%) and Mozambique
(38%) and community broadcasts were key information
sources in Nigeria (43%) and Sierra Leone (34%).

Reasons for non-supplementation
The main reasons for non-supplementation of eligible
children reported by caregivers across the countries were
a lack of awareness about the campaign (40%), target
children or caregivers being away from their residence at
the time of VAS distribution (20%) and health workers not
coming to the community to provide supplements or not
distributing them to eligible children (14%). Demand-
related factors affecting caregiver willingness and/or ability
to have the child supplemented (e.g. lack of time, long
distance to supplementation site, long waiting time, family
refusal) were reported by <5% of total respondents.

Discussion

In the present multi-country study, we estimated VAS cov-
erage of children aged 6–59 months and identified factors
that promoted or limited supplement uptake in various
geographic contexts. Although VAS coverage varied widely
across the forty-four surveys, coverage exceeded 80% in
>60% of the surveys. Door-to-door distribution resulted in
30% higher coverage than the fixed-site plus outreach
delivery model, for which 75% of surveys estimated
coverage below 80%. This can be explained by the fact that
in the fixed-site plus outreach model caregivers first need to
be aware of the campaign and then make the appropriate
arrangements to attend the closest health facility or
outreach site with their eligible children, whereas the
door-to-door delivery model places the effort on health
personnel and requires only that caregivers and children
are present at the time of distribution.

Interestingly, supplementation was more likely among
children of caregivers with some formal schooling in the
fixed-site strategy and among those with no formal school-
ing in the door-to-door model. This suggests caregiver
education may not be a major contributor to coverage in
areas where health workers provide supplements directly at
the household, but may be more important for programmes
that require active participation in a community health
event. Although few data exist for VAS(12), maternal
education has been shown to be an important determinant
of childhood immunization coverage(13,14). In a meta-
analysis involving data from ninety-six low- and middle-
income countries, Bosch-Capblanch et al.(15) showed
low caregiver educational status was a major barrier to
childhood vaccination. This is thought to be due to little or

no education being an obstacle to accessing and
understanding information about the importance of health
services and because low health service utilization tends to
be rooted in the poorer living conditions of uneducated
populations(15). No gender bias in supplementation was
observed in our analysis. This finding is encouraging and
consistent with results of recent Demographic and Health
Surveys conducted in Burkina Faso(16), Côte d’Ivoire(17),
DRC(18), Guinea(19), Kenya(20), Mali(21), Mozambique(22),
Niger(23), Nigeria(24), Sierra Leone(25) and Tanzania(26) that
indicate no significant gender differences in VAS status in
these countries.

Although a significant contributor to coverage in both
delivery strategies, caregivers being informed prior to
campaigns was a much stronger predictor of VAS in
the fixed-site plus outreach group. This suggests prior
awareness about VAS campaigns may be less essential
in a household distribution context. The high level of
respondent awareness (99%) about VAS campaigns
and the >90% coverage achieved in the two surveys
conducted in Sierra Leone support the importance of
effective awareness-raising in target communities. Further,
the very low coverage achieved in Kenya, based on
two surveys conducted in 2012 and 2013, highlights
the negative consequences of programming in under-
informed communities. In a 2012 study, Kamau et al.(27)

attributed low (~50%) VAS coverage in Kenya to a
lack of knowledge among health workers and mothers
of eligible children. Interestingly, >90% of informed
respondents in the study expressed positive attitudes
towards VAS and reported no challenges or obstacles in
obtaining supplements for their children.

Reasons for non-supplementation did not vary much
across countries or by overall VAS coverage. The fact that
supply-driven barriers to compliance (lack of awareness,
no distribution) outweighed constraints on women’s
ability to bring their children to a fixed site (family refusal,
too busy, long distance, long waiting time) was unex-
pected. This indicates a rather high level of community
acceptance for VAS and suggests higher coverage can be
achieved with effective distribution in well-informed
communities. The fact that community health workers
were key sources of information about VAS campaigns in
several countries was not surprising as this cadre of health
personnel has been shown to be effective in improving
maternal and child health in many countries through their
role in informing and mobilizing communities for health
promotion(28–30). Health facility staff and radio messages
were also important communication channels for VAS
campaigns and, therefore, should be utilized more effec-
tively to sensitize populations about the importance of
vitamin A supplements for young children and for broader
nutrition messaging. Posters often constitute large
proportions of programme budgets for VAS and other
services. As so few respondents reported posters as key
sources of information in our study, we recommend this
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not be considered a priority strategy in efforts to sensitize
local communities.

The present study provides a regional analysis of the
proportion of children who received VAS in recent years.
Consistent sampling methodology was used to select
enumeration areas and households in each country and
standardized survey instruments were used for data
collection. A limitation of our study was the unequal
representation of country survey data. However, as the
study was not designed to detect differences in primary or
secondary outcomes between countries, we do not
believe this negatively affected the validity of our findings.
Further, a weighting scheme accounted for the propor-
tional differences. As data were collected using both a
paper questionnaire and a mobile phone platform, the
frequency of recording errors may have differed between
the two-step manual and one-step electronic method that
combined the data recording and data entry processes. In
addition, surveys did not decipher whether the child’s VAS
status was determined based on the child’s health card or
caregiver’s report. Although both methods are prone to
inaccuracy due to errors in completeness and recall,
respectively, conducting the surveys soon after supple-
mentation campaigns reduced the potential for recall bias.
Finally, we did not examine wealth indices and birth order
which are known to be associated with utilization of child
health services in low-resource settings(31,32). Although
vitamin A supplements are offered at no cost in national
government programmes, household wealth may influ-
ence access in terms of indirect opportunity costs related
to time and transport to the distribution site, albeit not
reported as major barriers to VAS in our study. Lastly,
while we identified predictors of VAS in this regional
context, the cross-sectional nature of descriptive surveys
precludes causal inferences between examined variables.

Conclusion

PEC surveys are important considering the challenges in
estimating VAS coverage using routine health facility
monitoring systems. The present study contributes to the
understanding of factors associated with VAS receipt in the
sub-Saharan African region. The fact that coverage
exceeded 80% in most surveys included in our analysis
is a favourable result. However, as these estimates do
not account for local disparities that may exist due to
geographic, ecological, social, ethnic and other divisions,
such intra-country variation should be investigated with
concerted efforts made to improve coverage in under-
performing areas. Best practices and key success factors
from high-performing areas should be leveraged for pro-
gramme improvements.

VAS is integral to the prevention of child mortality asso-
ciated with a high prevalence of vitamin A deficiency.
Achieving and maintaining high twice-yearly coverage for all

children under 5 years of age is a challenging task in
resource-poor settings. The fact that large numbers of
children are still being missed, despite longstanding VAS
programmes in most countries, is a call to action. For two
decades, provision of vitamin A supplements to young
children has piggybacked on national immunization cam-
paigns. However, with the fast-approaching expected era-
dication of polio(33), the backbone of these campaigns, this is
becoming a less viable option for vitamin A delivery in sub-
Saharan Africa. In parallel, semi-annual Child Health Days
have scaled up in recent years and have consistently
exhibited high coverage using a door-to-door approach.
However, when conducted as fixed-site plus outreach
campaigns, coverage has been far below 80%. The transition
from door-to-door to sustainable and cost-effective fixed-site
delivery alternatives is, therefore, paramount. In sub-Saharan
Africa, improving coverage of Child Health Days using fixed
sites will enable delivery of a package of child survival
interventions, while strengthening local health systems
and promoting population demand for essential services.
Building evidence on effective facility-based delivery modes
is urgently needed to ensure vitamin A supplements
continue to be provided to children in the African context.
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