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Introduction

Abstract

Background: The prevalence of vitamin A and D deficiencies among
children aged 6-59 months remains alarmingly high in African and South Asian
countries. This review evaluates the most recent prevalence estimates of these
essential micronutrient deficiencies in children under five in these regions.

Methods: This article adopted a narrative review approach. Electronic
searches were conducted across multiple databases, focusing on articles and
reports published between 2000 and 2024.

Results: South Asia exhibits the highest burden of Vitamin A Deficiency
(VAD). Notably, recent prevalence rates among children are alarmingly high in
Afghanistan (49.3%), Maldives (43.8%), and Pakistan (37%). In India, while the
national prevalence among preschool children is 17.5%, many states continue
to face severe public health challenges. In Africa, VAD prevalence remains
significant, with Mozambique (71.2%), Zambia (56%), and Morocco (40.9%)
reporting the highest rates. Vitamin D deficiency (VDD) is widespread across
South Asia, particularly among neonates, with prevalence rates reaching
85%. Preschool children in Sri Lanka (93%), Nepal (91%), Afghanistan (81%),
Pakistan (62.7%), and India (35%—76%) are notably affected, while Bangladesh
(30%-50%) and Bhutan (43%) also report concerning rates.

Conclusion: African and South Asian countries continue to face a
substantial burden of vitamin A and D deficiencies among children under five.
Strengthening vitamin-A supplementation programs and ensuring robust social
safety net initiatives are critical to mitigating hidden hunger and reducing its
impact on the disease burden among the most vulnerable populations.

Keywords: Vitamin A; Vitamin D; Under five children; India; South Asia;
Africa

Vitamins A and D are critical micronutrients with significant
roles in supporting immune function, cellular growth, and
overall health outcomes [1]. Vitamin A is vital for a wide range of
physiological processes, including vision, cellular communication,
epithelial integrity, red blood cell production, immune enhancement,
and reproductive health [2-5]. It exists in two primary dietary forms:
retinyl esters from animal sources and provitamin A carotenoids,
such as B-carotene, found in green and yellow vegetables and
fruits. The body converts these carotenoids into retinol, the active
form of Vitamin A [6]. Deficiency in Vitamin A often arises from
inadequate dietary intake and is exacerbated by recurrent infections,
particularly diarrhea and measles [7] Vitamin A deficiency (VAD)
has serious implications for maternal and child health. In pregnant
women, it increases the risk of complications during childbirth,
adverse pregnancy outcomes, and neonatal mortality, and can result
in the transmission of deficiency to infants [8]. It is crucial for fetal
development, particularly in skeletal and organ formation [9-11].
In children under five, VAD is a significant contributor to mortality,
accounting for about 2% of deaths globally in this age group [7].

Similarly, Vitamin D plays a pivotal role in calcium and phosphate
absorption, bone mineralization, and the prevention of conditions like
rickets and osteomalacia [12]. It also contributes to immune regulation,
inflammation reduction, and glucose metabolism [13-21]. Vitamin D
is synthesized in the skin through Ultraviolet (UV) exposure, with
only limited amounts obtained through natural food sources [22,23].
Once produced, Vitamin D3 (cholecalciferol) is converted in the
liver to calcidiol and subsequently in the kidneys to calcitriol, its
active form [23,24]. The deficiency of Vitamin D has been identified
as a major public health issue worldwide, affecting all age groups. In
children, Vitamin D Deficiency (VDD) is the primary cause of rickets,
leading to skeletal abnormalities and delayed development [25,26].
Beyond musculoskeletal health, VDD is associated with an increased
risk of various extraskeletal conditions, including cardiovascular
diseases, cancer, autoimmune disorders, and metabolic syndromes
[27,28]. Deficiencies in these essential nutrients are highly prevalent
in South Asia and Africa. The prevalence of VAD among children
aged 6-59 months in Low-and Middle-Income Countries (LMICs)
is alarmingly high, estimated at 29%, with sub-Saharan Africa (48%)
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Table 1: Prevalence of VDD among children in African countries.

Prevalence of VDD (%)

Children

Algeria — 2014 8.05
Egypt — 2014 30.00
Egypt — 2016 15.19
Nigeria — 2018 0.00
Nigeria — 2014 7.00
South Africa — 2015 5.00
Tunisia — 2016 40.89
Random effect meta-analysis 10.55
Newborn babies

South Africa — 2019 33.10
Tunisia — 2016 89.66
Random effect meta-analysis 63.72

and South Asia (44%) being the most affected regions. Together,
these areas account for 95% of global VAD-related deaths [7,29,30].
Additionally, it is estimated that over one billion people globally have
insufficient Vitamin D levels, with particularly high prevalence rates
in South Asia (exceeding 70% in some countries) [31-33]. Addressing
these deficiencies remains a critical priority for improving global
health outcomes. In this context, we conducted this narrative review
of literature to examine the prevalence of VAD and VDD in South
Asian and African countries, and its trend over a period of time.
This compilation of prevalence data aims to support these regions in
assessing the current situation and formulating effective responses to
address these pressing public health challenges.

Materials and Methods
Search Strategy

To identify the most relevant literature (both published and
gray) on Vitamin A Deficiency (VAD) and Vitamin D Deficiency
(VDD) among children under five years of age, we conducted a
comprehensive search using keywords across relevant electronic
databases. This electronic search was meticulously conducted across
multiple reputable databases, including PubMed, Google Scholar,
ResearchGate, government reports, and reports by international
agencies. A comprehensive set of keywords, encompassing "Vitamin
A Deficiency (VAD)," "Vitamin D Deficiency," "vitamin A," "vitamin
D," and "micronutrient assessment" was employed to ensure the
thorough exploration of relevant literature. Only articles and reports
published between 2000 and 2024 were considered for this review.
Furthermore, the search was refined through manual examination,
whereby pertinent papers were identified and included in the review.
This search strategy was deliberately tailored to encompass articles,
reports, and documents that addressed the prevalence of vitamin A
and D deficiencies in countries in South Asia and Africa.

Step 1: Define search scope and keywords

Keywords used "vitamin A deficiency (VAD)," "vitamin D deficiency.” "vitamin A."
"vitamin D." and "micronutrient assessment,” “South Asia,” “India,” and “Africa”

4

( Step 2: Conduct electronic search

PubMed, Google Scholar. ResearchGate, and Government reports. report by
international organizations (Considered articles between 2000 and 2024)

4

| Step 3: Screening (based on exclusion and inclusion criteria) ‘

: 4

| Step 4: Review of relevant studies and analysis ‘

Figure 1: Search strategies adopted for identification of studies.
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Figure 2: Prevalence of Bitot's spot and sub-clinical VAD among under-five
children (NNMB-Rural survey 2002-2003) in various states of India.
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Figure 3: Prevalence of VDD among under-five children in various states
in India.
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Figure 4: Prevalence of VAD among under-five children in South Asian
countries.
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Figure 5: Prevalence of VAD among under five children in African countries.
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Based on the relevant papers and reports, we conducted a
descriptive and interpretive analysis of the prevalence of VAD and
VDD among children under five in South Asia and Africa. The
findings are then contextualized and discussed within the broader
malnutrition situation of the respective regions.

This review is organized into six sections to provide a
comprehensive analysis of Vitamin A and D deficiency in children
under five years of age. The first two sections focus on the prevalence
and status of Vitamin A and D deficiencies in India. The third and
fourth sections expand the scope to examine the prevalence of these
deficiencies across other South Asian countries. The final two sections
present an overview of the Vitamin A and D deficiency situation in
various African countries. Following the results, the review includes
a brief discussion to contextualize the findings and provide insights
into the implications of these deficiencies. The article concludes with
key takeaways and recommendations to address these critical public
health challenges.

Results
Vitamin A Deficiency among Under-five Children in India

This section provides an overview of the prevalence of VAD,
both clinical (e.g., Bitot's spots) and subclinical, among children
under five years of age across various states in India. Cross-sectional
studies conducted in rural areas of Maharashtra, West Bengal, and
Madhya Pradesh reported the prevalence of Bitot's spots as 1.3%,
0.6%, and 1.4%, respectively. Subclinical VAD prevalence in these
states was reported to be 55%, 61%, and 88%, respectively [34-36].
A community-based cross-sectional study across eight Indian states,
involving 71,591 preschool children, reported a Bitot's spot prevalence
of 0.8%. This study further found that children from Scheduled Caste
(SC) and Scheduled Tribe (ST) communities had a 2.4-fold higher
risk of developing Bitot's spots compared to children from other
social groups [37].

The National Nutrition Monitoring Bureau (NNMB) rural survey
(2002-2003), conducted across eight states—Madhya Pradesh, West
Bengal, Odisha, Maharashtra, Andhra Pradesh, Karnataka, Tamil
Nadu, and Kerala—highlighted VAD as a significant public health
concern. Bitot's spot prevalence was at or above the threshold of
0.5% in all surveyed states except Kerala and Odisha [38]. However,
subclinical VAD was a severe public health problem (prevalence
exceeding 20%) in all the surveyed states.

In Mizoram, the prevalence of clinical VAD among preschool
children aged 12-59 months was reported at 4.1%, while subclinical
VAD was alarmingly high at 81.2% [39]. In Punjab, a study reported
a 5.4% prevalence of Bitot's spots among children aged 6 months to 6
years, indicating a very high prevalence of clinical VAD [40]. In Assam,
clinical VAD prevalence among children under five years of age was
reported at 6.4% [41], whereas Karnataka reported a prevalence of
2.5% [42]. Similarly, in Meghalaya, 59% of children under five were
found to have subclinical VAD, reflecting a severe public health issue
[43].

A cohort study involving 216 children aged 6-59 months attending
Anganwadis in Chandigarh revealed a high prevalence (35.1%) of
subclinical VAD (serum retinol < 0.7 umol/L), which qualifies as a

severe public health problem. The study further revealed that children
with suboptimal complementary feeding practices had a 2.23 times
higher risk of VAD [44]. In Maharashtra, a study of 1,341 children
aged 3-6 years across 36 Anganwadis in Pune reported ocular
morbidities in 6% of the children [45]. In Kerala, a study among tribal
children under five years of age found a 12% prevalence of subclinical
VAD [46].

The Comprehensive National Nutrition Survey (CNNS) reported
an overall prevalence of VAD at 17.5% among preschool children
in India, classifying it as a severe public health problem (>20%
prevalence) in 10 states, including Andhra Pradesh, Telangana,
Madhya Pradesh, Chhattisgarh, Bihar, Jharkhand, Haryana, Assam,
Tripura, and Mizoram. Additionally, nine states reported moderate
VAD prevalence (10-19.9%), with the lowest prevalence in Goa (2%)
and the highest in Jharkhand (43%) [47].

Recent findings from Karnataka, Meghalaya, Chandigarh,
and Maharashtra, combined with the CNNS data, underscore that
both clinical and subclinical VAD remain significant public health
challenges across many parts of India, particularly among the socially
and economically vulnerable communities.

Vitamin D Deficiency among Under-five Children in India

This section outlines the prevalence of Vitamin D Deficiency
(VDD) in children under five years of age across various states in India.
Overall, there is a limited number of studies focusing specifically on
VDD among this age group. However, existing evidence highlights
the widespread and severe nature of the problem.

A recent systematic review on micronutrient deficiencies in
India identified VDD as the most prevalent micronutrient deficiency,
affecting 61% of the population [48]. The deficiency is notably high
among children in the northern, western, and southern regions of the
country. For instance, an analysis of serum 25-hydroxycholecalciferol
levels among 310 preschool children attending a paediatric hospital in
Kolkata found that 41.6% had VDD, with 16.2% experiencing severe
deficiency [49].

Data from the Comprehensive National Nutrition Survey (CNNS,
2016-2018) revealed that 14% of preschool children in India suffer
from VDD. However, the prevalence varies significantly by state,
ranging from 25% to 50% in states such as Punjab, Uttarakhand,
Manipur, Delhi, Haryana, Rajasthan, Gujarat, and Jammu & Kashmir
[47,50].

Certain subpopulations exhibit alarmingly high prevalence rates.
For example, a study among children aged 1-5 years living in urban
slums in Mumbai reported a VDD prevalence of 76.8% [51]. Similarly,
aRandomized Controlled Trial (RCT) conducted among 960 children
aged 6-30 months in Delhi found that 34.5% were affected by VDD
[52]. In Uttarakhand, a study of 200 infants at a tertiary care center
revealed that 74% had VDD, with nearly half suffering from severe
deficiency. Logistic regression analysis demonstrated a significant
positive correlation between maternal and infant VDD in this
population [53]. In Kerala, a recent study among 398 tribal children
reported a VDD prevalence of 20% [46]. These findings highlight
the widespread prevalence of VDD among children in India, with
significant regional variations.
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Vitamin A Deficiency among Under-five Children in South
Asian Countries

South Asia remains the region with the highest burden of VAD
globally, affecting an estimated 44-50% of preschool children [29].
Among South Asian countries, India reports the highest prevalence
of both clinical and subclinical VAD, historically affecting 62%
of preschool children [29]. However, more recent data indicate
significant progress, with the prevalence of VAD among preschool
children declining to 17.5% [54]. Despite this improvement, VAD
remains a severe public health issue (220% prevalence) in at least 10
states, indicating the need for sustained public health interventions
[47].

In Pakistan, no comprehensive studies have been conducted to
quantify the national burden of VAD among preschool children [29].
However, clinical cases of VAD in children under six years of age have
been widely reported across major provinces [55]. The prevalence of
VAD among preschool children in Pakistan is notably high at 37%
[29]. In Sri Lanka, VAD remains a significant public health concern,
despite the implementation of supplementation programs for children
and pregnant and lactating women. Subclinical VAD persists as a
challenge, suggesting gaps in program effectiveness [29]. Similarly,
in Bangladesh, the prevalence of subclinical VAD among preschool
children stands at 20.5% [56].

Afghanistan has the highest reported prevalence of VAD among
South Asian countries, with 49.3% of children aged 0-5 years affected,
representing a critical public health issue [57]. In contrast, Nepal
reports a lower prevalence of 8.5% among children under five [58].
In the Maldives, the burden of VAD is significant, with clinical VAD
affecting 16.8% and subclinical VAD affecting 43.8% of children aged
six months to six years [59]. These findings underscore the persistent
and varied burden of VAD across South Asia, with majority of the
countries facing severe challenges.

Vitamin D Deficiency among Under-five Children in South
Asian Countries

Vitamin D Deficiency (VDD) has become a widespread endemic
condition across South Asia, posing a significant public health
challenge [60]. A recent systematic review of VDD among children
and adolescents in South Asia revealed alarmingly high prevalence
rates, with the highest reported in Afghanistan (96.2%), followed
by Pakistan (94%), India (64%), Bangladesh (35.5%), Nepal (35%),
and Sri Lanka (25%) [61]. The review also highlighted that VDD
prevalence is most severe among neonates (85%), followed by school-
age children (57%) and preschool children (55%).

In Afghanistan, the 2013 National Nutrition Survey reported
that 81% of children aged 6-59 months were affected by VDD, with
16.8% experiencing severe deficiency [62]. In Pakistan, children and
adolescents aged 6-18 years are among the most affected populations
[63]. According to the National Nutrition Survey, VDD affects 62.7%
of children under five, with severe deficiency reported in 13.2% [64]. A
study among preschool children in Karachi found that approximately
60% had VDD, while 15% had insufficient Vitamin D levels [65].
Another recent study reported that 47% of children under five had
VDD, and 24% had insufficient levels, leaving only 29% with sufficient
Vitamin D levels [63].

In India, VDD is prevalent across various regions and
demographics. For example, 41.6% of preschoolers in Kolkata were
found to have VDD [49], while nationally, 14% of preschool children
were deficient, with rates exceeding 20% in 10 states [47,50]. Urban
slums in Mumbai reported a very high prevalence of 76.8% among
children aged 1-5 years [51]. Additionally, 34.5% of children aged 6-30
months in Delhi were reported to have VDD [52]. In Uttarakhand,
74% of infants at a tertiary care center were affected, many with severe
deficiency [53]. Among tribal children in Kerala, the prevalence of
VDD was 20% [46].

In Bangladesh, VDD and vitamin D insufficiency rates are also
significant. Among children aged 0-1 year, 31.9% had VDD, and
52.2% had insufficient levels. For children aged 2-5 years, 38.1%
were deficient, and 50% had insufficient levels [66]. A randomized
controlled trial of children aged >2-59 months with severe pneumonia
attending Hospital found that 50% had VDD [67]. Another study
reported VDD in 30.1% of infants under one year and 35% of children
aged 2-5 years [68]. Additionally, VDD was reported in 47% of the
children 12-24 months [69].

In Nepal, VDD was reported in 91.1% of apparently healthy
children aged 12-60 months [70]. A more recent study found a VDD
prevalence of 77% among children aged 1-5 years [71]. Similarly, in
Sri Lanka, high rates of VDD have been documented among infants
and children. Among 30 exclusively breastfed infants under six
months of age, 93.3% were found to have VDD [72]. Another study
of 100 apparently healthy children revealed that 78% were Vitamin D
deficient [73]. Furthermore, a cross-sectional survey of children aged
1-5 years in the Bope-Poddala and Galle municipalities reported a
VDD prevalence of 28%, with an additional 7% of children identified
as vitamin D insufficient [74].

In Bhutan, a cross-sectional study found that 43.2% of children
under five years of age were vitamin D deficient [75]. However, no
studies examining VDD prevalence among children under five in the
Maldives were identified. These findings underscore the widespread
and variable prevalence of VDD across South Asian countries, with
certain populations—such as neonates, and children in urban slums—
experiencing particularly high rates.

Vitamin A Deficiency among Under-five Children in
African Countries

The prevalence of VAD among African preschool children was
estimated at 32%, affecting approximately 33 million children [76].
Additionally, 1.5% of children in Africa are reported to suffer from
xerophthalmia, representing approximately 1.5 million cases [77].
In Ethiopia, a community-based cross-sectional study found the
prevalence of Bitot’s spots at 1.46% and night blindness at 1.22%, both
exceeding the World Health Organization (WHO) thresholds for
defining a public health problem [78]. A systematic review of VAD in
Ethiopia noted a decline in subclinical VAD prevalence from 55.7%
in 1990 to 28.3% in 2019. However, these rates remain alarmingly
high, indicating that VAD persists as a severe public health issue in
the country [79].

In Nigeria, the national prevalence of VAD among children under
five was 29.5%, with significant variation across agroecological zones:
31.3% in the dry savanna, 24.0% in the moist savanna, and 29.9% in
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the humid forest [80]. More recent data reported a reduced prevalence
of 15.9% among preschool children, suggesting some progress in
addressing the issue [81]. In Algeria, a cross-sectional study involving
133 preschool children found a VAD prevalence of 16.5% [82].
Similarly, Benin reported a VAD prevalence of 33.5% among children
under five [83]. In Ghana, VAD affects approximately 20% of children,
with a higher prevalence in the northern belt (31%) compared to
lower rates among children from wealthier households (9%) [84].

Mozambique has one of the highest recorded VAD prevalence
rates among children under five, at 71.2%. An estimated 2.3 million
children in Mozambique are vitamin A deficient, with VAD being
the attributable cause of over 30,000 deaths annually. This represents
34.8% of all-cause mortality among children under five [85]. In
Cameroon, 35% of children aged 12-59 months were reported to have
VAD [86]. In rural Zambia, 56% of preschool children were found
to have VAD based on plasma retinol levels [87]. In Uganda, VAD
prevalence among children aged 6-59 months was reported at 8.9%
[88]. A recent study in Malawi found a much lower VAD prevalence
of 3.6% among preschool children [89]. Conversely, in Morocco, VAD
prevalence remains high, affecting 40.9% of preschool children [90].

Vitamin D Deficiency among Under five Children in
African Countries

Vitamin D Deficiency (VDD) remains a significant public health
issue among children under five in Africa, contributing to conditions
such as rickets and increased susceptibility to infectious diseases [91].
A multi-country study involving children aged 0-8 years in Kenya,
Uganda, Burkina Faso, The Gambia, and South Africa reported VDD
prevalence rates of 6.3%, 5.5%, 6.1%, 10.2%, and 15.4%, respectively
[91]. A study among children with sickle cell anemia in southwest
Nigeria revealed a VDD prevalence of 12.6% [92]. However, VDD
prevalence varies widely across regions and populations in Africa, as
shown in a systematic review [93]. A meta-analysis included in this
review estimated the random-effect pooled prevalence of VDD among
children to be 10.55%. Among newborns, the pooled prevalence was
even higher, at 63.72%, with 33.1% prevalence reported in South
Africa (2019) and 89.66% in Tunisia (2016). The review reported the
prevalence of VDD among children in specific countries as follows:

Another systematic review analyzing seven studies involving 2,736
healthy children reported a pooled VDD prevalence of 50.06%, with
the lowest prevalence in Botswana (17%) and the highest in Ethiopia
(90%) [94]. The same review assessed 684 sick children and found
a pooled VDD prevalence of 39.36%, with the lowest prevalence in
Botswana (21%) and the highest in Tanzania (70.2%) [94]. In South
Africa, a recent study reported a VDD prevalence of 20.3% among
children under five [95].

Discussion

This narrative review presents the latest prevalence data on
vitamin A and vitamin D deficiencies in countries across South Asia
and Africa. This review found that South Asia continues to bear the
highest burden of VAD, with India reporting the highest prevalence
of both clinical and subclinical VAD in the region. Other South Asian
countries, such as Afghanistan, Maldives, Pakistan, and Bangladesh,
also exhibit a high prevalence of VAD.

Recent studies from India, including the Comprehensive
National Nutrition Survey (CNNS), confirm that subclinical VAD
remains a significant public health challenge in many parts of the
country. To combat this issue, India has been implementing the
National Prophylaxis Program, which administers an oral dose of
200,000 IU of vitamin A concentrate to preschool children every six
months. According to the National Family Health Survey-5 (NFHS-
5), Vitamin A Supplementation (VAS) coverage among children
aged 9-35 months was 71.2% [96]. It is important to note that the
high prevalences of VAD persists despite the implementation of the
programs. Although the Vitamin A Supplementation (VAS) program
has successfully reached many of the most vulnerable districts,
significant gaps remain, as not all at-risk and socially disadvantaged
children benefit from the intervention [97].

In addition to supplementation, India has prioritized preventive
measures, such as promoting early initiation of breastfeeding, exclusive
breastfeeding, and the fortification of hydrogenated fats with vitamin
A. Furthermore, recent efforts have included integrating fortified
rice into social assistance programs. These programs aim to replace
unfortified rice with rice enriched with essential micronutrients,
including iron, zing, folic acid, vitamin A, thiamine, riboflavin, niacin,
and vitamins B6 and B12, thereby leveraging existing systems that
serve nutritionally vulnerable populations [98].

This review also highlights that VDD is a widespread endemic
condition across South Asia, with certain regions and populations—
such as neonates and children in urban slums—experiencing
particularly high prevalence rates. In India, the prevalence of VDD
among children under five ranges from 35% to 77%. Pakistan has a
VDD prevalence of 63%. Similarly, Bangladesh reports a prevalence
ranging from 30% to 50%, while children in Bhutan have a VDD
prevalence of 43%.

This review also found that VAD prevalence among preschool
children remains high in parts of Africa. Countries such as
Mozambique, Zambia, Morocco, Cameroon, and Ethiopia also report
significant rates of VAD, underscoring the global nature of this public
health issue. Similarly, VDD is highly prevalent in countries like
Tunisia, particularly among newborns. Egypt also has a significant
VDD burden among its child population.

Conclusion

Hidden hunger, characterized by micronutrient deficiencies,
remains a critical public health challenge in South Asia and Africa,
two regions with persistently poor health outcomes. Children in
these regions are particularly affected by deficiencies in Vitamin A
and Vitamin D, with the prevalence of Vitamin D Deficiency (VDD)
in South Asia reaching concerning levels. It is imperative to enhance
Vitamin A and D supplementation programs, prioritizing the delivery
of these interventions to the most at-risk populations.
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