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Vitamin A supplementation and estimated number of averted
child deaths in Ethiopia: 15 years in practice (2005-2019)
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Abstract

Vitamin A supplementation (VAS), started as a short-term strategy pending dietary

2Center for Food Science and Nutrition, Addis
Ababa University, Addis Ababa, Ethiopia

SFederal Ministry of Health, Addis Ababa,
Ethiopia

improvements, has been implemented in Ethiopia for the last 15 years. We aimed to

describe the trends in VAS coverage and estimated the associated reductions in child
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mortality. VAS coverage data obtained from the District Health Information System
and the Demographic and Health Surveys were linked to child mortality data from
the United Nations Interagency Group for Child Mortality Estimation (UN IGME).

The number of child deaths averted was modelled assuming 12% and 24% reductions
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in all-cause mortality. From 2006 to 2011, VAS was delivered through campaigns,
and coverage was above 85%. However, from 2011 onwards, VAS delivery was
integrated to the routine health system, and the coverage declined to <60% with
significant disparities by wealth quintile and rural-urban residence. VAS has saved
between 167,563 to 376,030 child lives (2005-2019), but additional lives (>42,000)
could have been saved with a universal coverage (95%). Inconsistent supply of
vitamin A capsules, but more importantly, low access to health care, and the limited
contact opportunities for children after 24 months may have contributed to the
declining VAS coverage. Any changes in target or scale-up should thus consider these
spatial and socioeconomic variations. Increasing the coverage of VAS and closing the
equity gap in access to nutrition services is critical. However, with alternative
programmes like vitamin A fortification being set-up, the benefits and safety of VAS

need to be closely monitored, particularly in areas where there will be overlap.
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1 | INTRODUCTION foods, is likely to contribute to VAD in LMIC (de Pee,
West, Hautvast, Muhilal, & West, 1995). Besides, both acute and

Vitamin A deficiency (VAD) is believed to be one of the most chronic inflammation/infection has been linked to increased

widespread nutrient deficiency in low- and middle-income countries
(LMIC; World Health Organization, 2009). Despite limited number
of national surveys that estimate the magnitude of vitamin A
deficiency, the low dietary diversity, often characterized by limited

consumption of vitamin A-rich fruits, vegetables and animal source

utilization and excretion of vitamin A, further contributing to the
aetiology of VAD (World Health Organization, 2009), whereas
increased vitamin A intake is in-turn linked to reduced morbidity
and mortality from infectious diseases (Beaton et al., 1993;
Stevens et al., 2015).
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Consequently, Vitamin A supplementation (VAS) programmes
have been designed and implemented since the 1990s and have now
reached more than 80 countries worldwide. VAS include semiannual
delivery of two doses of 200,000 IU of vitamin A to children
1-5 vyears of age, and one dose of 100,000 IU for infants
6-11 months (World Helath Oragnization, 2011). In many countries
that have scaled-up VAS, critical information, such as vitamin A intake
and status, needed to appropriately target, scale-up or scale-back
interventions are not available (Wirth et al., 2017). Moreover, in
recent years, the potential benefit of VAS in reducing VAD and child
mortality has been questioned (Benn et al., 2015; Mason, Greiner,
Shrimpton, Sanders, & Yukich, 2015). Many factors including the
magnitude of infectious disease (e.g. diarrhoea and measles), VAD and
immunization can affect outcomes (Benn et al., 2015). The dosage,
timing, age and sex of the child can also modify the effect of VAS on
mortality (Benn et al., 2015).

With increasing number of countries adopting fortification of
foods with vitamin A, the decline of the burden of infectious disease,
increased immunization and the inconsistent supply of vitamin A
capsules that are mainly donor-supported has made the debate over
the if and when to scale-back of VAS programmes timely (Bhutta &
Baker, 2015; Greiner, Mason, Benn, & Sachdev, 2019; Raiten
et al., 2020). The controversies related to VAS have highlighted
several knowledge and data gaps. We aimed to contribute to filling
this gap by evaluating the coverage and effectiveness of the VAS
programme in reducing child mortality.

The prevalence of night blindness (condition making it difficult or
impossible to see in relatively low light) in Ethiopia decreased
significantly over the last 15 years from 4.2% to 0.8% among
preschool children, hence shifting from a moderate to a mild public
health problem (Sahile et al., 2020). The country has also witnessed a
remarkable economic growth, but this has not translated into
improved diets. The quality of young children's (6-24 months) diets
remains a concern, since only in 2016, less than 10% of children met
the minimum acceptable diet (Ethiopian Public Health Institute &
Inner City Fund, 2016). Therefore, evaluating the VAS programme of
Ethiopia on child mortality provides a unique opportunity as the VAS
programme has been implemented for the last 15 years, and although
vitamin A fortification, although planned, has not been implemented
yet, dietary diversity remains very low and biofortified crops are not
commonly available. Therefore, estimates of mortality reductions are
less likely to be confounded by alternative vitamin A programmes.
This manuscript describes the performance of 15 years of vitamin A
supplementation in Ethiopia and assesses the lives saved through its

implementation.

2 | METHODS

21 | Dataand coverage

The 2000, 2005, 2011 and 2016 rounds of the Ethiopian
Demographic and Health Surveys were used to calculate the coverage
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Key messages

e Over the last 14 years (2005-2018), at least three quar-
ters of the targeted population received at least one dose
of vitamin A.

e Inequalities in VAS coverage persist due to low access to
health care.

o VAS programme has contributed to substantial reductions
in child death in Ethiopia, despite a declining coverage;
167,563 to 376,030 child lives were saved between 2005
and 2019.

e The high rates of VAS-sensitive mortalities support the
scale-up of VAS.

of VAS and albendazole by wealth quintile and urban/rural
(Ethiopian Public Health Institute & Inner City
Fund, 2000, 2005, 2011, 2016). Albendazole is almost always

provided along with vitamin A supplements for children aged

residence

24-59 months. Therefore, the coverage of albendazole was used to
validate the accuracy of VAS coverage. The DHS surveys are nation-
ally representative and collect information on household demographic
and socioeconomic characteristics and on vitamin A supplementation
over the last 6 months. The surveys were based on stratified samples
selected at two stages, and each reporting domain was disaggregated
by rural-urban residence. The health monitoring data collected by the
health worker was obtained from the Health Monitoring Information
system (HMIS), and since 2016, this was obtained from the District
Health Information System (DHIS2) of the Ethiopian Federal Ministry
of Health. The yearly coverage of VAS and albendazole (number of
capsules administrated to the targeted population by the health
worker) was obtained from the DHIS2 (see Data S1). The proportion
of children that has taken one or two dose of vitamin A or albendazole
supplementation was calculated. Child mortality data were taken from
the United Nations Interagency Group for Mortality Estimation (2020).
The UN IGME led by United Nations Children's Fund [UNICEF],
including the World Health Organization, the World Bank and the
United Nations Population Division of the Department of Economic
and Social Affairs, produces estimates of child and young adolescent
mortality annually, reconciling differences across data sources and

screening for data quality.

2.2 | Estimations of mortality and lives saved

We calculated the mortality rate and the number of child deaths in
the presence and absence of VAS. The number of deaths that would
have been averted, if near universal coverage of 95% was achieved,
was calculated. The model linked the VAS coverage to reductions in

mortality using the following equation:
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Coverage change x effectiveness x affected proportion = Impact

More details about the basic calculations are presented in
Tables S1 and S2. The model assumed two scenarios using VAS-
related mortality reductions of 24%, based on the meta-analysis of
Mayo-Wilson, Imdad, Herzer, Yakoob and Bhutta (2011) or a much
lower mortality reductions of 12% as argued by Mason, Greiner,
Shrimpton, Sanders and Yukich (2015) and Raiten et al. (2020). In a
Cochrane Systematic Review published by Imdad, Mayo-Wilson,
Herzer and Bhutta (2017), a 24% reduction in all-cause mortality was
reported. The addition of the Deworming and Enhanced Vitamin A
Supplementation Trial was argued to cut by half (12%) the reduction
in all-cause mortality. In light of this heterogeneity, and the true value
expected to be anywhere between 12% and 24%, we have used these

two scenarios to estimate the mortality reductions.

3 | RESULTS

The distribution of VAS was first started in 2004 in four drought
prone regions and by 2006 has become a national strategy delivered
through biannual campaigns: (i) enhanced outreach services (EOS)!
and (i) Child Health Days (CHDs)? (Table 1). The implementation of
the VAS programme has evolved over the years. The programmes
implemented in EOS were transitioned to delivery through CHDs, and
later was gradually integrated with the routine health services. Rou-
tinely, every child aged 6-59 months would receive, twice a year, vita-
min A supplement during contacts at the health post.

The annual VAS coverages of at least one or two capsules per
year are presented in Figures 1 and 2, respectively. Over the 15 years
of implementation, coverage rates of children receiving at least two
capsules of vitamin ranged from 41% to 93% (Figures S1 and S2).
During the first years of the initiative (2006-2011), the VAS coverage
was above 85% but has since declined to reach coverage levels <70%
for one dose and <60% for two doses of VAS per year (Figures S1
and S2). However, over the last 14 years (2005-2018), at least 75%
of the targeted population received at least one dose of vitamin
A. Similar trends than VAS were observed for the coverage of
albendazole (Figure 1).

As shown in Figure 2, inequities by wealth and rural-urban resi-
dence remained the same over the 2000 to 2016 period. For example,
the VAS coverage difference between the richest and the poorest
wealth quintile only changed by one percentage point between the
2005 and the 2016 DHS rounds (15.9% vs. 16.9%). Similar trends
were observed by rural-urban
2000-2016 as reflected by the lower coverage of VAS in rural and

remote areas.

residence over the period of

1The Enhanced Outreach Strategy (EOS) is a programme consisting of three child survival
initiatives: vitamin A supplementation, deworming, and screening and referral of
malnourished children and malnourished pregnant and lactating women to the targeted
supplementary feeding programme.

2The Child Health Day: The CHD is a similar modality as that of the EOS except that
campaigns are organized at kebele level. The CHD is considered as a transitional stage to the
ultimate integration of VAS into the Health Extension Programme.
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TABLE 1
in Ethiopia

Timeline of vitamin a supplementation implementation

Year Topic

2004 The enhanced outreach strategy started in four
drought prone region. The mobile teams went from
local to local in order to provide vitamin A capsule,
deworming and nutrition screening in twice-yearly
campaigns

2006 The whole country was considered for the vitamin A

capsule

2008 The community based nutrition (CBN) was launched

with the aim to shift gear from facility-based
approach to community platform. It started with
228 districts and then was scaled-up

2012 First districts transiting from campaign modality into

routine health extension programme

2013 Districts where child health days (CHDs) were well-

established transitioned fully from the CHD model
to use of routine services, and urban districts began
to transition from enhanced outreach strategy (EOS)
directly to use of routine services

2015/2016  El Nino-induced drought that overburden the health

system with more severe cases of health treatment
and jeopardized preventive nutrition services
included vitamin A

2017/2018  Focus on routine service for vitamin A except for

Somali and Gambella regions that remained through
enhanced outreach strategy

The child mortality rate has steadily declined between 2005 and
2019. The calculated mortality reductions related to VAS as well as
the coverage has slightly decreased over the years. We estimated that
a total of 167,563 to 376,030 child lives were saved between 2005
and 2019 (Figures 3 and 4). Depending on the assumed reduction in
mortality, the national VAS programme could have saved an additional
42,571 to 106,299 child death in Ethiopia if the VAS coverage
reached 95% (Figure 4). We have estimated that if the coverage con-
tinues to stay around 50% in 2020/2021 or even decrease to 30%,
the programme will miss the opportunity to avert an estimated 5592
to 20,422 child death over the next 2 years.

4 | DISCUSSION

We evaluated the coverage of VAS during the 15 years of implemen-
tation in Ethiopia and estimated its effect on child mortality. Our
study illustrates that the coverage of VAS as well as the overall child
mortality has been declining in the past 15 years. Inequalities in the
coverage of VAS by wealth quintile and rural-urban residence per-
sisted, questioning the equitability of the access of nutrition services
through the health system. Despite the shortcomings in implementa-
tion, the VAS programme is estimated to have saved 167,563 to
376,030 child deaths between 2005 and 2019. Started as a short-
term strategy pending dietary improvements, VAS has now been
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FIGURE 4 Annual child deaths averted assuming 24% (left) and 12% (right) mortality reductions attributed to by vitamin A supplementation,

Ethiopia, 2005-2019

operational since the 1990s and has expanded to more than 80 coun-
tries (Latham, 2010). In Ethiopia, the programme was started in the
early 2000s (Demissie, Ali, Mekonen, Haider, & Umeta, 2010) and
has been operational for the last 15 years. During these years, the
implementation modality has evolved from a delivery through cam-
paigns (CHDs) to a provision through routine health systems (Gatobu
et al,, 2017). Yet, in line with global trends (United Nations Children's
Fund, 2018), coverage of VAS in Ethiopia has been on a steady
decline. This is in line with observations from other sub-Saharan
African countries, where close to two-thirds of VAS programmes
have become inactive and coverage was only 64% in UNICEF's prior-
ity countries in 2018 (United Nations Children's Fund, 2018). The
reliability of supply,

inefficiencies in implementation and the

increased implementation of alternative food-based vitamin A
interventions (e.g. fortification) may partly explain this global trend.
Further decline in VAS coverage due to the novel corona virus
pandemic (COVID-19) could further lead to missed opportunities in
averting child deaths.

In Ethiopia, vitamin A fortification and biofortification
programmes have not been operational at scale, and diets remain low
in vitamin A-rich foods (Ethiopian Public Health Institute & Inner City
Fund, 2016). Although inconsistencies in the supply of vitamin A cap-
sules are still possible, a key challenge explaining the low and declining
coverage of VAS is the low access to health care, particularly among
the poorest wealth quintiles and the remote rural areas. The health
extension programme in Ethiopia has helped improve access and
coverage of health services to the rural poor (Medhanyie et al., 2012),
but several nutrition services can be scaled-up to maximize impact on
child health and well-being (Baye, 2019). Indeed, from the analyses of
the demographic and health survey, Haile, Biadgilign and Azage (2015)
showed that children from poorer households were less likely to
receive VAS. This is unfortunate, because the poor and the most
remote are also those who have the lowest composite coverage index,
reflecting low coverage of essential reproductive, maternal, neonatal

and child health interventions (Baye, Laillou, & Chitweke, 2020).

Besides, the implementation of VAS is typically linked with immuniza-
tions end at 18 months (last DTP booster) (World Health
Organization, 2013), hence limiting opportunities for VAS after that
age. As shown in our analysis, albendazole supplementation is facing
similar challenges due to this limited contact opportunities after
24 months.

The estimation of the effect size of VAS-related reductions in
all-cause mortality led to disparate estimates of 12% and 24%
(Mason, Greiner, Shrimpton, Sanders, & Yukich, 2015; Mayo-Wilson,
Imdad, Herzer, Yakoob, & Bhutta, 2011; Raiten et al., 2020). This
could partly be attributed to the sensitivity of the effects of VAS to
the timing and VAS dose, sex of the child, vaccination, maternal
vitamin A status and most importantly the rate of infectious diseases
(i.e. measles and diarrhoea). The changing global health landscape
characterized by reductions in measles and diarrheal infections,
along with the scale-up of alternative vitamin A interventions
(e.g. fortification) stimulated debate over whether it was time or not
to consider the scale-back of VAS programmes. However, such
decisions are best made with due considerations of the national/
subnational and local context, given the stark geographical
inequalities in child mortality (Hay, 2019).

Studying the local variation in childhood diarrhoeal morbidity and
mortality in Africa, Reiner et al. (2018) reported that the burden of
diarrheal incidence is concentrated within parts of Ethiopia, with the
Southern Nations, Nationalities, and Peoples' region (SNNPR), Oromia
and Amhara contributing a significant share to the burden of severe
cases of diarrhoea in Africa. Immunization coverage in Ethiopia,
including measles, is also significantly lower (<60%) than the global
target (Tamirat & Sisay, 2019). This context supports our lives saved
model that attributed a significant reduction in child mortality to the
15 years of VAS implementation. The model also highlights the
additional child deaths that could have been averted with increased
coverage of VAS. Provided that a significant proportion of child
mortality in Ethiopia is in the first year (Ethiopian Public Health

Institute & Inner City Fund, 2016) and vitamin A deficiency is high
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among pregnant women (Harika et al., 2017), assessing the potential
impact of vitamin A supplementation at an earlier stage of infancy
could be possible. However, keeping in mind the inconsistent findings
and the possible safety concerns raised from studies conducted in
different contexts in Africa and Asia (Haider & Bhutta, 2015; West
et al., 2019), further studies would be required.

The following limitations should be considered when interpreting
our findings. We have used different data sources to show the trend
in VAS coverage, partly because the way the data were captured
evolved with the change in delivery modality. We, however, tried to
validate the VAS coverage by using the coverage of albendazole and
also by comparing coverage estimates from DHS and DHIS conducted
in the same years. The mortality reductions associated with VAS came
from the literature and showed high variability (12-24%). Despite
the wide ranging difference between the mortality reduction
estimates (12% vs. 24%), our conclusion remained the same. Future
studies should, however, estimate the child mortality reductions
associated with VAS, both at the national and subnational levels, to
more accurately reflect the contribution of this programme under

varying contexts.

5 | CONCLUSION

The present study estimated that the VAS programme in Ethiopia
averted more than 167,000 child deaths over the last 15 years.
Increasing the coverage and reducing inequities in access to vitamin
A supplementation is critical. Alternative and complementary
interventions like vitamin A fortification and dietary diversification
should also be set-up to increase daily vitamin A intakes. This should
be accompanied by a close monitoring of the benefits and safety
of VAS programmes in areas where multiple vitamin A interventions

overlap.

ACKNOWLEDGMENT

We would like to thank Tsion Assefa Desalegn for the compilation of
vitamin A coverage data during her internship in UNICEF Ethiopia.
This study is funded by the DFID and Power of Nutrition/
World Bank.

CONFLICTS OF INTEREST
The authors declare no conflict of interest. The opinions and
statements in this article are those of the authors and may not reflect

official policies or opinions of the organizations they belong to.

CONTRIBUTIONS

AL, KB and SC did the study design, data analysis and interpretation.
AL and KB drafted the manuscript. AL, KB, SC and MZ reviewed the
manuscript. All authors approved the final manuscript.

ORCID
Arnaud Laillou "' https://orcid.org/0000-0002-2315-223X

Kaleab Baye = https://orcid.org/0000-0001-7298-1096

LAILLOU et AL.

REFERENCES

Baye, K. (2019). Prioritizing the scale-up of evidence-based nutrition and
health interventions to accelerate stunting reduction in Ethiopia.
Nutrients, 11(12), 3065. https://doi.org/10.3390/nu11123065

Baye, K., Laillou, A., & Chitweke, S. (2020). Socio-economic inequalities in
child stunting reduction in sub-Saharan Africa. Nutrients, 12(1), 253.
https://doi.org/10.3390/nu12010253

Beaton, R. H., Martorell, R., Aronson, K. J., Edmonston, B., McCabe, G,
Ross, A. C., & Harvey, B. (1993). Effectiveness of vitamin A supple-
mentation in the control of young child morbidity and mortality in
developing countries. United Nations ACC/Subcommittee on Nutri-
tion, Nutrition Policy. (Discussion paper No 13.)

Benn, C. S., Aaby, P., Arts, R. J. W.,, Jensen, K. J,, Netea, M. G,, &
Fisker, A. B. (2015). An enigma: Why vitamin A supplementation does
not always reduce mortality even though vitamin A deficiency is asso-
ciated with increased mortality. International Journal of Epidemiology,
44(3), 906-918. https://doi.org/10.1093/ije/dyv117

Bhutta, Z. A., & Baker, S. K. (2015). Premature abandonment of global vita-
min A supplementation programmes is not prudent! International
Journal of Epidemiology, 44(1), 297-299. https://doi.org/10.1093/ije/
dyu274

de Pee, S., West, C. E., Hautvast, J. G. A. J,, Muhilal, K. D., & West, C. E.
(1995). Lack of improvement in vitamin A status with increased con-
sumption of dark-green leafy vege-tables. Lancet, 346, 75-81. https://
doi.org/10.1016/50140-6736(95)92111-7

Demissie, T., Ali, A., Mekonen, Y., Haider, J., & Umeta, M. (2010). Magni-
tude and distribution of vitamin A deficiency in Ethiopia. Food and
Nutrition ~ Bulletin,  31(2), 234-241. https://doi.org/10.1177/
156482651003100206

Ethiopian Public Health Institute & Inner City Fund (2000). Ethiopia
mini demographic and health survey 2000: Key indicators. Rockville,
Maryland, USA: Ethopian Public Health Institute and ICF.

Ethiopian Public Health Institute & Inner City Fund (2005). Ethiopia
mini demographic and health survey 2005: Key indicators. Rockville,
Maryland, USA: Ethopian Public Health Institute and ICF.

Ethiopian Public Health Institute & Inner City Fund (2011). Ethiopia
mini demographic and health survey 2011: Key indicators. Rockville,
Maryland, USA: Ethopian Public Health Institute and ICF.

Ethiopian Public Health Institute & Inner City Fund (2016). Ethiopia
mini demographic and health survey 2016: Key indicators. Rockville,
Maryland, USA: Ethopian Public Health Institute and ICF.

Gatobu, S., Horton, S., Kiflie Aleyamehu, Y., Abraham, G., Birhanu, N.,
& Greig, A. (2017). Delivering vitamin A supplements to children
aged 6 to 59 months: Comparing delivery through mass
campaign and through routine health services in Ethiopia. Food and
Nutrition  Bulletin, 38(4), 564-573. https://doi.org/10.1177/
0379572117708657

Greiner, T., Mason, J., Benn, C. S., & Sachdev, H. P. S. (2019). Does India
need a universal high-dose vitamin A supplementation program?
Indian Journal of Pediatrics, 86, 538-541. https://doi.org/10.1007/
$12098-018-02851-x

Haider, B. A,, & Bhutta, Z. A. (2015). Neonatal vitamin A supplementation:
Time to move on. Lancet, 385(9975), 1268-1271. https://doi.org/10.
1016/50140-6736(14)62342-4

Haile, D., Biadgilign, S., & Azage, M. (2015). Differentials in vitamin A
supplementation among preschool-aged children in Ethiopia: Evi-
dence from the 2011 Ethiopian Demographic and Health Survey.
Public Health, 129(6), 748-754. https://doi.org/10.1016/j.puhe.
2015.03.001

Harika, R., Faber, M., Samuel, F., Kimiywe, J., Mulugeta, A., & Eilander, A.
(2017). Micronutrient status and dietary intake of iron, vitamin A,
iodine, folate and zinc in women of reproductive age and pregnant
women in Ethiopia, Kenya, Nigeria and South Africa: A systematic
review of data from 2005 to 2015. Nutrients, 9(10), 1096. https://doi.
org/10.3390/nu9101096


https://orcid.org/0000-0002-2315-223X
https://orcid.org/0000-0002-2315-223X
https://orcid.org/0000-0001-7298-1096
https://orcid.org/0000-0001-7298-1096
https://doi.org/10.3390/nu11123065
https://doi.org/10.3390/nu12010253
https://doi.org/10.1093/ije/dyv117
https://doi.org/10.1093/ije/dyu274
https://doi.org/10.1093/ije/dyu274
https://doi.org/10.1016/S0140-6736(95)92111-7
https://doi.org/10.1016/S0140-6736(95)92111-7
https://doi.org/10.1177/156482651003100206
https://doi.org/10.1177/156482651003100206
https://doi.org/10.1177/0379572117708657
https://doi.org/10.1177/0379572117708657
https://doi.org/10.1007/s12098-018-02851-x
https://doi.org/10.1007/s12098-018-02851-x
https://doi.org/10.1016/S0140-6736(14)62342-4
https://doi.org/10.1016/S0140-6736(14)62342-4
https://doi.org/10.1016/j.puhe.2015.03.001
https://doi.org/10.1016/j.puhe.2015.03.001
https://doi.org/10.3390/nu9101096
https://doi.org/10.3390/nu9101096

LAILLOU €T AL I ‘

Hay, S. 1. (2019). Maintaining progress for the most beautiful chart in the
world. International Health, 11(5), 344-348. https://doi.org/10.1093/
inthealth/ihz046

Imdad, A., Mayo-Wilson, E., Herzer, K., & Bhutta, Z. A. (2017). Vitamin A
supplementation for preventing morbidity and mortality in children
from six months to five years of age. The Cochrane Database of System-
atic Reviews, 3(3), CD008524. https://doi.org/10.1002/14651858.
CD008524.pub3

Latham, M. (2010). The great vitamin A fiasco. World Nutrition. 1(1),
12-45. Also available at: www.wphna.org

Mason, J., Greiner, T., Shrimpton, R., Sanders, D., & Yukich, J. (2015).
Vitamin A policies need rethinking. International Journal of Epidemiol-
ogy, 44(1), 283-292. https://doi.org/10.1093/ije/dyu194

Mayo-Wilson, E., Imdad, A., Herzer, K., Yakoob, M. Y., & Bhutta, Z. A.
(2011). Vitamin A supplements for preventing mortality, illness, and
blindness in children aged under 5: Systematic review and meta-analy-
sis. BMJ, 343, d5094. https://doi.org/10.1136/bmj.d5094

Medhanyie, A., Spigt, M., Kifle, Y., Schaay, N., Sanders, D., Blanco, R,, ...
Berhane, Y. (2012). The role of health extension workers in improving
utilization of maternal health services in rural areas in Ethiopia: A cross
sectional study. BMC Health Services Research, 12, 352. https://doi.
org/10.1186/1472-6963-12-352

Raiten, D. J., Darnton-Hill, I, Tanumihardjo, S. A., Suchdev, P. S,
Udomkesmalee, E., Martinez, C., ... Martinez, H. (2020). Perspective:
Integration to implementation (I-to-1) and the micronutrient forum—
Addressing the safety and effectiveness of vitamin A supplementation.
Advances in Nutrition, 11(2), 185-199. https://doi.org/10.1093/
advances/nmz100

Reiner, R. C. Jr., Graetz, N., Casey, D. C., Troeger, C., Garcia, G. M,,
Mosser, J. F., ... Hay, S. I. (2018). Variation in childhood diarrheal
morbidity and mortality in Africa, 2000-2015. The New England
Journal of Medicine, 379(12), 1128-1138. https://doi.org/10.1056/
NEJMo0al716766

Sahile, Z., Yilma, D., Tezera, R., Bezu, T., Haileselassie, W., Seifu, B., &
Ali, J. H. (2020). Prevalence of vitamin A deficiency among preschool
children in Ethiopia: A systematic review and meta-analysis. BioMed
Research International, 2020, 1-12. https://doi.org/10.1155/2020/
8032894

Stevens, G. A., Bennett, J. E., Hennocq, Q., Lu, Y., De-Regil, L. M,
Rogers, L., ... Ezzati, M. (2015). Trends and mortality effects of vitamin
A deficiency in children in 138 low-income and middle-income coun-
tries between 1991 and 2013: A pooled analysis of population-based
surveys. The Lancet Global Health, 3(9), e528-e536. https://doi.org/
10.1016/52214-109X(15)00039-X

Tamirat, K. S., & Sisay, M. M. (2019). Full immunization coverage and its
associated factors among children aged 12-23 months in Ethiopia:

_WILEY_L_7*"7

Further analysis from the 2016 Ethiopia demographic and health
survey. BMC Public Health, 19, 1019. https://doi.org/10.1186/
$12889-019-7356-2

United Nations Children's Fund (2018). Coverage at a crossroads: New
directions for vitamin a supplementation programmes. New York:
UNICEF.

United Nations Interagency Group for Mortality Estimation (2020).
Under-5, infant mortality rate, number of infant deaths and number of
under-5 deaths. In United Nations Inter-agency Group for Child Mor-
tality Estimation Estimation (Ed.), (September 2020 ed.).

West, K. P. Jr., Wu, L. S, Ali, H., Klemm, R. D., Edmond, K. M., Hurt, L., ...
Mazumder, S. (2019). Early neonatal vitamin A supplementation and
infant mortality: An individual participant data meta-analysis of
randomised controlled trials. Archives of Disease in Childhood, 104,
217-226.

Wirth, J. P., Petry, N., Tanumihardjo, S. A., Rogers, L. M., McLean, E.,
Greig, A., ... Rohner, F. (2017). Vitamin A supplementation programs
and country-level evidence of vitamin A deficiency. Nutrients, 9, 190.
https://doi.org/10.3390/nu9030190

World Health Organization (2009). Global prevalence of vitamin a deficiency
in populations at risk 1995-2005. Geneva, Switzerland: World
Health  Organization.  http://apps.who.int/iris/bitstream/10665/
44110/1/9789241598019_eng.pdf

World Health Organization (2011). Guideline: Vitamin A supplementation in
infants and children 6-59 months of age. Geneva: World Health
Organization.

World Health Organization (2013). Immunization service delivery
and accelerated disease control. vitamin A; opportunities to link
vitamin A supplementation with immunization. http://www.who.int/
immunization/programmes_systems/interventions/vitamin_A/en/
index2.Html

SUPPORTING INFORMATION
Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Laillou A, Baye K, Zelalem M,
Chitekwe S. Vitamin A supplementation and estimated
number of averted child deaths in Ethiopia: 15 years in
practice (2005-2019). Matern Child Nutr. 2021;17:e13132.
https://doi.org/10.1111/mcn.13132



https://doi.org/10.1093/inthealth/ihz046
https://doi.org/10.1093/inthealth/ihz046
https://doi.org/10.1002/14651858.CD008524.pub3
https://doi.org/10.1002/14651858.CD008524.pub3
http://www.wphna.org
https://doi.org/10.1093/ije/dyu194
https://doi.org/10.1136/bmj.d5094
https://doi.org/10.1186/1472-6963-12-352
https://doi.org/10.1186/1472-6963-12-352
https://doi.org/10.1093/advances/nmz100
https://doi.org/10.1093/advances/nmz100
https://doi.org/10.1056/NEJMoa1716766
https://doi.org/10.1056/NEJMoa1716766
https://doi.org/10.1155/2020/8032894
https://doi.org/10.1155/2020/8032894
https://doi.org/10.1016/S2214-109X(15)00039-X
https://doi.org/10.1016/S2214-109X(15)00039-X
https://doi.org/10.1186/s12889-019-7356-2
https://doi.org/10.1186/s12889-019-7356-2
https://doi.org/10.3390/nu9030190
http://apps.who.int/iris/bitstream/10665/44110/1/9789241598019_eng.pdf
http://apps.who.int/iris/bitstream/10665/44110/1/9789241598019_eng.pdf
http://www.who.int/immunization/programmes_systems/interventions/vitamin_A/en/index2.Html
http://www.who.int/immunization/programmes_systems/interventions/vitamin_A/en/index2.Html
http://www.who.int/immunization/programmes_systems/interventions/vitamin_A/en/index2.Html
https://doi.org/10.1111/mcn.13132

	Vitamin A supplementation and estimated number of averted child deaths in Ethiopia: 15years in practice (2005-2019)
	1  INTRODUCTION
	2  METHODS
	2.1  Data and coverage
	2.2  Estimations of mortality and lives saved

	3  RESULTS
	4  DISCUSSION
	5  CONCLUSION
	ACKNOWLEDGMENT
	  CONFLICTS OF INTEREST
	  CONTRIBUTIONS
	REFERENCES


