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ABSTRACT

Background: Understanding the national burden and trend of micronutrient deficiencies
helps to guide effective intervention strategies under various circumstances. There is, how-
ever, a lack of evidence on trends, age- and sex-specific variations in Ethiopia.

Objective: This study aimed to provide evidence on the trends of common micronutrient
deficiencies including, dietary iron, iodine, vitamin A and other nutritional deficiencies in
Ethiopia, from 1990 to 2017, using findings from the Global Burden of Disease study.
Method: We used estimates from the GBD 2017 study to report the incidence, prevalence
and disability-adjusted life years of micronutrient deficiencies in Ethiopia from 1990 to 2017.
All estimates, both crude counts, as well as all-age and age-standardized rates per 100,000
population, are accompanied by 95% uncertainty intervals (Uls). We summarized the age- and
sex-specific patterns and we compared the burden with the sub-Saharan Africa and global
estimate.

Results: From 1990 to 2017, the age-standardized prevalence rate of dietary iron, vitamin
A and iodine deficiency decreased by 20.1%, 16.7%, and 91.6%, respectively. However, MNDs
still account for a large number of DALYs in the country. In 2017, the all-age total DALYs due
to dietary iron deficiency were estimated to be 448.4 thousand [95% Ul: 298.9-640.7],
accounting for 1.18% of the total DALYs. Similarly, the all-age total DALYs due to vitamin
A deficiency were 397.8 thousand [256.1-589.2]. The total DALYs due to iodine deficiency
were estimated to be 89.6 thousand [48.3-155.4].

Conclusions: Micronutrient deficiencies and associated morbidity and mortality are still high
in Ethiopia compared with the sub-Saharan and global estimate. Adolescent and early adult
females and children aged under-five are disproportionately affected segments of the popu-
lation. Therefore, in collaboration with other sectors, the National Nutrition Program needs to
place greater emphasis upon improving accessibility and utilization of nutrient-rich foods and
supplementation, particularly for vulnerable groups of the population.
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Background o _ _
work, and impaired immune and endocrine functions

Micronutrient deficiencies (MNDs) are an important
contributor to the global burden of disease through
increasing rates of illness and death from infectious dis-
eases, and of disability such as mental impairment and
vision loss. Globally, more than two billion people suffer
from at least one form of micronutrient deficiency [1].
The burden prevails worldwide with adolescent girls and
children under the age of five at highest risk. Common
MNDs including iron, vitamin A, iodine, folate, and zinc
deficiencies contribute to poor growth, intellectual dis-
abilities in children, and perinatal complications leading
to increased risk of morbidity and mortality [2,3].

Iron deficiency is the most common MND world-
wide, affecting more than 30% of the world’s population
[4], leading to microcytic anemia, decreased capacity to

[5-7]. The 2011 WHO report indicates anemia affects
around 800 million children and women globally [8].
Similarly, iodine deficiency is also widespread, with
approximately two billion people estimated to have
inadequate iodine status globally [9], causing endemic
goiter, mental retardation, or reduced cognitive function
[10-12]. Vitamin A deficiency (VAD) is also associated
with an increased rates and severity of infections and is
the primary cause of childhood morbidity and mortality
[13,14]. The WHO estimates, 250-500 million children
are blind as a result of VAD, and half of these children
die within a year of vision loss [15].

The burden of MNDs varies across regions and
countries, with higher prevalence in sub-Saharan
Africa (SSA) and South Asia, and the lowest in
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North America [16]. The higher prevalence in SSA
could be due to the interaction of inadequate dietary
diversity, poor sanitation and infectious diseases.
Vitamin and mineral deficiencies affect more than
one-third of SSA’s population, overwhelming both
national healthcare and economic systems [17].
More than 20% of children under the age of five
suffer from VAD in 37 countries of the African
region including Ethiopia [18]. Similarly, the preva-
lence of anemia is more than 40% in the majority of
African countries, and 13 countries currently have an
iodine deficiency rate of over 50% among school-
aged children [19].

In Ethiopia, MNDs are common nutritional pro-
blems affecting all segments of the population, parti-
cularly the under-fives and pregnant women. The
Ethiopian Demographic and Health Survey showed
that the prevalence of anemia among under-fives in
2005, 2011 and 2016 were 54%, 44% and 57%, respec-
tively [20-22], indicating no decrease despite the
implementation of various intervention strategies.
The 2016 National Micronutrient Survey indicated
that the prevalence of iodine deficiency is high
among school-age children and women of childbear-
ing age, in which 47.5% and 51.%, respectively had
urinary iodine levels less than 100 pg/L [23].
Similarly, a review article conducted in 2014 showed
that severe iodine deficiency among Ethiopian
women leads to 50,000 stillbirths annually and the
country’s goiter rate ranges from 14% to 59% [24].

Cognizant of the problem, several strategies have
been implemented to reverse the increasing trend of
MND such as universal salt iodization, Vitamin
A supplementation for children, iron/folate supple-
mentation for pregnant women, and Infant and
Young Child Feeding (IYCF) program. However,
MNDs remain a major public health problem in
Ethiopia. Determining the burden and trends of
MNDs is critical to understand the status of inter-
vention strategies in various contexts and at various
time periods. Therefore, this study aimed to summar-
ize the trend and current burden of micronutrient
deficiencies in Ethiopia, including sex- and age-
specific variations, and to compare with the SSA
and global estimate using the 2017 Global Burden
of Diseases, Injuries, and Risk Factors Study (GBD
2017).

Methods
GBD 2017

The GBD 2017 estimated the incidence, prevalence,
YLLs, YLDs, and DALYs for 354 diseases and 195
countries from 1990 to 2017. The GBD 2017 methods
including case definitions, data sources, and estima-
tion process are described in extensive detail

elsewhere [25]. The methods used specific to micro-
nutrient deficiencies are briefly summarized here.

Case definitions

In GBD 2017 study, dietary iron deficiency was esti-
mated from all forms; mild, moderate and severe iron
deficiency anemia. VAD assessment involves the
quantification of total VAD (serum retinol <
0.7 umol/L) as well as blindness and vision loss due
to VAD, which are associated with corneal ulcera-
tions and corneal scars. Nonfatal burden of iodine
deficiency was estimated using visible goiter (grade 2)
only and its associated sequelae, such as thyroid dys-
function, heart failure, and intellectual disability. It
does not include sub-clinical iodine deficiency or
non-visible goiter (grade 1). Other nutritional defi-
ciencies encompass a wide variety of causes of mor-
bidity, ranging from mineral and vitamin deficiencies
to other nutritional anemia. Due to their relatively
limited burden, diversity in underlying causes and
risk factors, and data availability, GBD 2017 treats
these causes as a single category.

Data sources

Data from the WHO Vitamin and Mineral Nutrition
Information System database, Ethiopian
Demographic and Health Surveys 2005-2016, the
Office of US Foreign Disaster Assistance/Center for
Research on the Epidemiology of Disasters database,
several surveys in different parts of Ethiopia, and
systematic reviews of published studies were used.
To estimate VAD, additional data sources, including
Micronutrient Surveys (MNS) and Multiple Indicator
Cluster Survey (MICS) were also considered.

Incidence, prevalence and DALY estimation
process

The 2017 GBD study modelled the prevalence of micro-
nutrient deficiencies using DisMod-MR 2.1 [26]. It is
a Bayesian meta-regression tool which combines epide-
miological data from multiple sources, adjusts incon-
sistent data and forecasts and updates data for regions
and parameters with no or little data. To model iodine
deficiency, grade 2 goiter was chosen over grade 1 due
to the greater reliability and consistency of the clinical
diagnosis of grade 2 goiter worldwide [27]. The model-
ing used a study-level covariate to indicate national
observations, where nationally representative studies
were set as the reference category and household
iodized salt consumption proportion as a country-
level covariate. The VAD estimates were made sequen-
tially. First, vitamin A supplementation coverage was
estimated. The case definition for the supplementation
model was the proportion of children 6-59 months of



age who received at least one dose of vitamin A in the
previous 6 months. Second, age- and sex-specific pre-
valence of VAD (serum retinol < 0.7 umol/L) was
estimated. Third, for models of the prevalence of blind-
ness and vision loss due to VAD, this was run as
a single-parameter meta-regression on prevalence, so
incidence estimates were not generated. Further details
on modeling strategy is available elsewhere [25].

Disability-adjusted life-year (DALY) were calcu-
lated by summing years of life lost (YLLs) due to
premature mortality and years of life lived with dis-
ability (YLDs), thereby incorporating both fatal and
non-fatal burden. As there was no mortality data, all
DALY estimates for dietary iron, vitamin A and
iodine deficiency were from the YLDs.

All parameter estimates generated in the GBD 2017
were accompanied by 95% uncertainty intervals (Uls).
The uncertainty ranges reported around YLDs incorpo-
rate both uncertainty in prevalence and in the disability
weight. To do this, 1,000 samples of comorbidity-
corrected YLDs and 1,000 samples of the disability
weight to generate 1,000 samples of the YLD distribution
were considered. The 95% uncertainty interval is
reported as the 25th and 975th values of the distribution.

Presentation and interpretation of results

We followed the GBD 2017 categorization of diseases
and injuries to present and interpret the national
incidence, prevalence, and DALY rates of common
MNDs in Ethiopia from 1990 to 2017. We extracted
the age- and sex-specific estimates from the GBD
2017 study, particularly for Ethiopia and compared
it with the SSA and global estimates. We reported the
burden of iodine, dietary iron, vitamin A and other
nutritional deficiencies, including vitamin B12, folate,
dietary zinc, calcium, vitamin D, thiamine, niacin,
and vitamin C. We summarized the trends of age-
standardized rates from 1990 to 2017 in terms of
DALY, prevalence and incidence rate whenever avail-
able. We computed changes and reported positive
and negative percentages to show an increasing and
decreasing trend, respectively, from 1990 to 2017. We
present the estimates in terms of the total number of
DALYs, prevalent and incident cases, all-age and age-
standardized rates using tables and figures. The
results are reported in accordance with the
Guidelines for Accurate and Transparent Health
Estimates Reporting (annex 1).

Results

Burden of dietary iron, vitamin A, iodine and
other nutritional deficiencies in Ethiopia in 2017

In 2017, the total DALY’ due to dietary iron, vitamin A,
iodine, and other nutritional deficiencies were estimated
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to be 448.4 thousand DALYs [95%UI 298.9-640.7],
397.8 thousand [256.1-589.2], 89.6 thousand
(48.3-155.4) and 19.0 thousand [13.3-24.6], respectively.
These indicate 1.18% [95% CI: 0.83-1.60], 1.05% [0.71--
1.50], 0.24% [0.13-0.39], and 0.05% [0.036-0.064] of all
DALYs in the same year were attributable to dietary iron,
vitamin A, iodine and other nutritional deficiencies,
respectively. The prevalence of dietary iron, vitamin
A and iodine deficiency was 14.4% [95% CI: 13.7-154],
28.0% [25.4-31.0], and 6.8% [6.1-7.6], respectively. The
incidence rate of vitamin A and iodine deficiency were
23,295.3 per 100,000 [21,104.5-25,199.4] and 266.4 [237.-
7-299.1], respectively. The all-age rate, age-standardized
rate and total DALYs, prevalence and incidence is sum-
marized in Table 1.

Trends of dietary iron, vitamin A, iodine and
other nutritional deficiencies from 1990 to 2017

The change in DALYs, prevalence and incidence of
common micronutrient deficiencies in Ethiopia from
1990 to 2017 is summarized in Table 1. From 1990 to
2017, the age-standardized DALY rate due to iron,
vitamin A, iodine and other nutritional deficiencies
decreased by 29.7%, 36.2%, 90.6%, and 87.6%, respec-
tively. However, all-age total DALYs due to dietary
iron and vitamin A deficiency increased by 51.2% and
12.1%, respectively. The proportion of total DALY
attributable to dietary iron deficiency increased from
0.5% [95% UI 0.34-0.7] to 1.18% [0.83-1.6].
Similarly, the proportion of DALYs due to VAD
increased from 0.6% [95% UI: 0.4-0.86] to 1.05%
[0.71-1.5]. Whereas, the proportion of DALYs attri-
butable to iodine deficiency declined dramatically
from 0.85% [95% UT: 0.43-1.48] to 0.24% [0.13-0.39].
Likewise, the proportion of total DALYs attributable
to other nutritional deficiencies decreased from
0.16% [95% UI: 0.1-0.22] to 0.05% [0.036-0.064].
The age-standardized prevalence rate of dietary iron,
vitamin A and iodine deficiency over this time period
declined by 20.1%, 16.7%, and 83.6%, respectively.
However, the age-standardized incidence rate of VAD
has increased by 9.3%. The trend of age-standardized
prevalence rate of dietary iron, vitamin A and iodine
deficiency from 1990 to 2017 is summarized in Figure 1.
In 1990, iodine, vitamin A and dietary iron defi-
ciency, respectively, were the 1st, 2nd, and 3rd causes
of YLDs from all causes in Ethiopia. Whereas in 2017,
they were ranked as the 3rd, 6th and 32nd-leading
causes of YLDs, respectively. (Supplementary material)

Sex-specific patterns

Detailed results of age and sex-specific patterns of
DALYs, prevalence and incidence are available in
the supplementary material. Overall, the burden of
MND:s is higher among females than males. In 2017,
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Trend of dietary iron, vitamin A and iodine deficiency in Ethiopia, 1990-2017
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Figure 1. Trend of age-standardized dietary iron, vitamin A, and iodine deficiency prevalence in Ethiopia, from 1990 to 2017.

the age-standardized DALY rate due to dietary iron
deficiency among females and males was 422.2 per
100,00 [95%UL: 282.8-610.7] and 303.2 [199.7--
440.4], respectively. Similarly, the age-standardized
DALY rate of VAD was 295.7 per 100,00 [95%UTL:
184.4-453.2] in females and 213.4 [136.9-318.0] in
males. Further, the age-standardized DALY rate of
iodine deficiency among females and males was
110.3 per 100,000 [58.0-193.5] and 71.2 [95%UTI: 38.-
5-122.3] respectively. Moreover, the age-standardized
DALY rate of other nutritional deficiencies was
26.8 per 100,000 [16.6-36.9] in females and 18.8 [13.-
0-42.1] in males.

Age-specific patterns

Overall, the burden of MNDs was higher among chil-
dren and adolescents. In 2017, the highest prevalence
rate of dietary iron deficiency was among children aged
1 to 4 years with 26,463.6 prevalent cases per 100,000
[95%UTI: 25,297.8-27,577.6]. The highest prevalence rate
of VAD was among early neonates with 84,547.1 per
100,000 [95%UI: 62,982.6-96,665.2], whereas, the high-
est incidence was among children aged 1 to 4 years with
24,2964 new cases per 100,000 [95%UI: 21,603.6--
26,817.3]. The prevalence rate of iodine deficiency is
increasing with age. The highest number of prevalent
cases were among adolescents aged 15 to 19, with 926.1
thousand prevalent cases [95%UIL 829.8-1,042.7].
However, the highest incidence was among children
aged 5 to 9 years, with 304.1 new cases per 100,000
[95%UL 238.9-373.5]. In 2017, 5.3 thousand [95%UTL:
3.3-8.1] DALYs due to other nutritional deficiency were
among children aged 1 to 4 years. Figure 2 summarized
the prevalence rate of dietary iron, vitamin A and iodine
deficiency across various age groups. Detailed results
are presented in the supplementary material.

Comparison with the SSA and global estimate

Figure 3 shows the trend of dietary iron deficiency in
Ethiopia, SSA and globally from 1990 to 2017. The
figure shows a subtle decreasing trend in both SSA
and globally. In Ethiopia, there was a decreasing
trend from 1990 to 2010, but with a rise in 2017. In
2017, the prevalence rate in Ethiopia was lower than
both the SSA and the global estimates.

Figure 4 shows the trend of VAD in Ethiopia, SSA
and the globe from 1990 to 2017. The figure shows
a downward trend in Ethiopia, SSA and globally.
The prevalence of VAD in Ethiopia is consistently
higher than the estimates from the SSA and the
globe. In 2017, Ethiopia had the second highest
prevalence of iodine deficiency of any country in
the world.

Figure 5 shows the trend of iodine deficiency in
Ethiopia, SSA and the globe from 1990 to 2017. We
documented a decreasing trend in Ethiopia, SSA,
and globally. In 2017, the prevalence rate in
Ethiopia was much higher than the SSA and global
estimate.

Discussion

This study comprehensively describes the burden of
micronutrient deficiencies including dietary iron,
vitamin A, iodine and other nutritional deficiencies
in Ethiopia, which allows a direct comparison over
time, as well as between sex and age groups. Despite
a decreasing trend in prevalence, MNDs still cause
a remarkable burden in the country making them
among the top causes of YLDs.

The overall prevalence of iodine deficiency in 2017
was 6.8%, indicating it is still an important public
health problem. Several pilot studies in the country
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Age specific patterns of dietary iron, vitamin A, and iodine deficiency in Ethiopia, 2017
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Figure 2. Age specific patterns for prevalence rate of dietary iron, vitamin A, and iodine deficiency in Ethiopia, 2017.
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Figure 3. Comparison of age-standardized prevalence of dietary iron deficiency trend in Ethiopia, Sub-Saharan Africa, and

globally, from 1990 to 2017.

reported 16% to 62.1% total goiter rate (TGR) [28-
32]. These studies, however, mainly focused on high-
risk areas of the country and high-risk groups such as
school children and women, and most of them used
all stages of goiter, which resulted in higher preva-
lence rates. The prevalence of iodine deficiency
greatly varies across regions due to geographical var-
iation, diversities in food items and feeding habits,
access to iodized salt, and access to iodine supple-
mentation. Moreover, the variation in measurement
of iodine deficiency, using either urinary iodine level
or clinical examination of symptomatic goiter, could
explain such a discrepancy.

A dramatic decline was observed in the age-
standardized incidence and prevalence of iodine defi-
ciency from 1990 to 2017. This could be due to the
salt iodization program, which was started three

decades previously. Ethiopia started iodization of
salt in 1988 and banned the production and sale of
non-iodized salt in 1996, until its interruption in
2000 due to the Ethio-Eritrea war [33,34]. From
2011, the universal salt iodization (USI) program
became mandatory again [35]. According to the
2015 survey, conducted by the Ethiopian Public
Health Institute (EPHI), 84.6% of salts in the country
contain iodine [23]. However, the national USI pro-
gram needs to improve the coverage of iodized salt at
household level and in the remote areas of the coun-
try, where coverage is still very low. Only 26% of the
total households were getting the required amount
(more than 15 ppm) iodine in salt [23]. In 2017, the
prevalence rate of iodine deficiency in Ethiopia was
higher than the SSA and the global estimate, making
the country with the highest iodine deficiency
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Age standardized prevalence of vitamin A deficiency in Ethiopia, Sub-Saharan Africa, and Globally, 1990-2017
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Figure 4. Comparison of age-standardized prevalence of vitamin A deficiency trend in Ethiopia, Sub-Saharan Africa, and

globally, from 1990 to 2017.
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Figure 5. Comparison of age-standardized prevalence of iodine deficiency trend in Ethiopia, Sub-Saharan Africa, and globally,

from 1990 to 2017.

worldwide, second only to South Sudan. More than
17.5% of intellectual disability in the country are
attributable to iodine deficiency [25].

This study showed that females, particularly ado-
lescents and young adults, are disproportionately
affected by higher incidence and prevalence of iodine
deficiency. Several studies in many parts of the coun-
try also found such sex variation [28,30,32]. The
difference could be due to androgen hormone in
males which is stimulatory while estrogen hormone
in females has an inhibitory effect on thyroid growth
[36]. Moreover, the age at maximum thyroid growth

(11-14 years), coinciding with menarche in girls,
might contribute to a higher incidence of iodine
deficiency during mid- to late puberty [37]. The high-
est number of iodine deficiency cases was observed in
the age group of 10 to 19. This could be due to the
increase in demand for iodine during puberty, which
cannot be sufficient with the limited amount of
iodine available in food and salt [38]. Further, the
high prevalence in females has a devastating effect on
maternity, and can lead to abortion, stillbirth, con-
genital neurological cretinism, and
increased perinatal and infant mortality.

anomalies,
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The age-standardized prevalence of dietary iron
deficiency in Ethiopia declined from 1990 to 2010
and rose in 2017. The decrease in consumption of
animal products, due to an increase in cost since the
Ethiopian Millennium (2008 GC), might be the possi-
ble reason. A review by Birhanu AF indicated, the total
meat production in Ethiopia increased from 2004 to
2014 but decreased until 2017 [39]. Furthermore, the
meat export rate increased from 2000 to 2019 [39,40],
which could have an impact on the domestic meat cost
and consumption. In 2017, one-fifth of the total popu-
lation had dietary iron deficiency. Despite several pro-
grams addressing such issues in the last two decades,
dietary iron deficiency is still a significant public health
issue that needs integrated interventions. When iron
intake no longer meets the need of normal iron turn-
over and losses, iron deficiency anemia will occur [41],
a phenomenon which accounts for 50% of anemia
globally [42].

The present study showed sex variation in the bur-
den of dietary iron deficiency, the prevalence in females
is higher than males. Bone marrow radiolabeled iron
(Fe) studies showed iron absorption is dependent on
body iron stores and is not gender-specific [43]. This
indicates the sex difference in Ethiopia might not be
explained by physiological differences but rather could
be due to gender differences in dietary intake of iron
rich foods. Besides, menstruation could also lead to
negative iron balance in apparently healthy females
[44]. The public health impact of iron deficiency is
more pronounced in females as it results in an inter-
generational deficiency in the future offspring unless
timely measures are taken.

Overall, the prevalence of dietary iron deficiency is
higher among children under the age of five. Despite
an increase in breastfeeding rates [45], improvement
in maternal and childcare services, and supplementa-
tion of iron [46], the prevalence of dietary iron defi-
ciency anemia remains high among children. This
could be due to the lower coverage of optimal dose
of iron supplementation in the country. A study con-
ducted by Gebremedhin S. and his colleagues found,
only 3.5% of pregnant women took the required dose
of iron [47]. Moreover, prevalence in infancy and
childhood could be attributed to higher rates of low
birth weight, preterm birth and maternal iron deple-
tion during pregnancy [22]. The age distribution in
dietary iron deficiency varies among males and
females. In males, the highest prevalence is observed
among children under the age of five, while, in
females, late adolescent and early adults are the
most affected age groups. The higher prevalence
rates amongst late adolescent and early adult females
could be due to menstrual bleeding and periods of
rapid growth [48-50].

In this study, the prevalence of VAD in 2017 is
estimated to be 28%, making Ethiopia the country

with the second highest prevalence in the world.
A study conducted by Semba RD. showed only
46.8% of children aged 12-59 months received vita-
min A capsule [51]. Several studies showed a lack of
vitamin A weakens the immune system and is asso-
ciated with high rates of morbidity and mortality
among under-fives [52-55]. VAD is also reported as
the leading cause of preventable child blindness.

The prevalence of VAD is almost similar among
males and females. There are, however, large variations
across age groups, in which early and late neonates are
the most affected group. In general, higher prevalence
is observed in children, which increases susceptibility
to infection, leading to increased rates of morbidity and
premature death. Ethiopia launched a vitamin
A supplementation program for under-fives in 2008
but the prevalence of VAD remains constantly higher
than the SSA and the global estimate, which empha-
sizes the need for a better strategy to halt the incidence
and associated morbidity and mortality.

Limitations

Despite using estimates from GBD study in which
robust methods of data collection and analysis were
utilized, the estimates of this study should be inter-
preted within the context of the following limita-
tions. Detailed methodological considerations of
the overall estimation process for non-fatal out-
comes have been discussed elsewhere [25].
Limitations specific to these estimates are discussed
here. First, lack of availability of good quality data
particularly to estimate incidence and prevalence of
other nutritional deficiencies including zinc, cal-
cium, folate, vitamin B12, vitamin C, etc. Second,
the separate estimation of non-fatal models in the
modeling process for 1990, 1995, 2000, 2006, 2010,
and 2017 implies an uncertainty of estimates over
time is independent. Third, accessing of accurate
information on population coverage for any given
data source is still a challenge. Fourth, due to the
absence of mortality data, the DALYs were from
YLDs only, which might lead to underestimation.
Lastly, iodine deficiency was estimated using only
grade 2 goiter, which might underestimate the pre-
valence. Including all forms of iodine deficiency is
a goal of future iterations of the GBD study.
Despite these limitations the present study provides
a comprehensive estimate using the available evi-
dences in the country.

Implications of the estimates for policy and
practice

These estimates are important for observing and
evaluating the performance of previous nutritional
intervention programs that have been implemented



in Ethiopia and to support the current national nutri-
tion strategic plan. Furthermore, these estimates
could be utilized to scale up the existing strategies
and programs in the field of nutrition or to design
a better approaches for intervention. The dispropor-
tionate high burden of micronutrient deficiency
among females and children aged under 5 years,
needs further causal assessment and targeted inter-
vention. The higher prevalence among women of
child-bearing age and under-fives could have
a substantial impact on health and behavioral out-
comes over the lifespan and future generations in the
country. Therefore, programs that are working on
nutrition improvement should give more priority to
these age groups.

Progresses in combating the problems

Significant progress is observed in reducing iodine defi-
ciency in all ages from 1990 to 2017 globally but Ethiopia
remains second highest in iodine and vitamin
A deficiency worldwide. There might be regional varia-
tion within the country, though our estimates did not
capture the sub-national discrepancies. The trend of diet-
ary iron deficiency is mixed, there was little improvement
until 2010, thereafter showing an increment. This calls for
a better intervention approach to combat dietary iron
deficiency and associated complications leading to
death. There is a decreasing trend in the burden of
vitamin A deficiency, though it is minimal. Likewise,
whilst a decreasing trend is observed in the burden of
other nutritional deficiencies, the estimate is less precise
due to a lack of good quality data.

Conclusions

Despite the efforts made for the last few decades, the
prevalence of dietary iron deficiency and associated
morbidity and mortality are still high in Ethiopia.
Females at adolescence and early adulthood and chil-
dren under the age of five are disproportionately
affected groups, which calls for targeted intervention.
Similarly, no significant improvement has been
observed in the prevalence of Vitamin A deficiency in
Ethiopia in the last two decades, and the country is still
has the second highest prevalence in the world.
Therefore, apart from supplementation programs, agri-
cultural and nutritional efforts should be made to
improve access and production of micronutrient-
dense foods. The availability and accessibility to animal-
source foods that contain highly bioavailable micronu-
trients, particularly iron, vitamin A, zinc, and vitamin
B12, need to be improved through policy measures and
education. The National Nutrition Program needs to
make more effort to improve accessibility and utiliza-
tion of nutrient-rich foods in collaboration with other
sectors including the agricultural sector. Further studies
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are needed to assess the causal association of various
determinant factors of micronutrient deficiencies.
Moreover, implementation research, to evaluate the
effectiveness of several intervention approaches, pilot
and scale up the best practice, is highly recommended.
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