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Abstract

Background: Vitamin A deficiency (VAD) remains a significant public health issue in developing
countries, especially among preschool children in rural areas. VAD is a known cause of
preventable childhood blindness and contributes to increased morbidity. Aim: To determine the
prevalence of vitamin A deficiency and its impact on visual function among preschool children in
a rural community. Materials and Methods: A community-based cross-sectional study was
conducted involving 200 preschool children aged 3 to 5 years. Data on demographic
characteristics, dietary vitamin A intake, and ocular health were collected. Clinical examination
for VAD signs and serum retinol estimation were performed. Visual function, including history of
night blindness and visual acuity, was assessed. Data were analyzed using appropriate statistical
tests with significance set at p<0.05. Results: The mean age of children was 4.19 + 0.81 years,
with an equal gender distribution. The prevalence of subclinical VAD (serum retinol <0.7 pumol/L)
was 34.5%, and clinical VAD was observed in 16.0%. History of night blindness was reported in
14.5% of children. Vitamin A deficient children had significantly worse visual acuity (LogMAR 0.43
+ 0.17) compared to non-deficient peers (0.11 + 0.08) (p<0.001). Bitot’s spots and conjunctival
xerosis were exclusively seen in the deficient group. Conclusion: Vitamin A deficiency is highly
prevalent in the studied rural preschool population and has a significant negative impact on visual
function. Strengthening vitamin A supplementation and nutrition programs is critical to prevent
visual morbidity.
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Introduction

Vitamin A deficiency (VAD) is a major public health concern worldwide, especially among children
in developing countries. It is well-known that vitamin A plays a crucial role in maintaining normal
vision, immune function, and cellular growth. Deficiency of vitamin A can lead to a spectrum of
ocular disorders collectively known as xerophthalmia, which ranges from night blindness to
complete blindness if left untreated. The World Health Organization (WHO) estimates that
approximately 250 million preschool-aged children worldwide suffer from VAD, with the highest
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burden seen in low-income, rural communities where access to adequate nutrition and
healthcare is limited [1].

Vitamin A is a fat-soluble vitamin essential for the synthesis of rhodopsin, a pigment necessary
for low-light and night vision. Deficiency impairs this process, resulting in night blindness, which
is often the first clinical symptom. Prolonged deficiency leads to more severe complications such
as conjunctival xerosis, Bitot’s spots, corneal ulceration, and keratomalacia, potentially
culminating in irreversible blindness [2]. Additionally, VAD increases susceptibility to infections,
contributing to increased childhood morbidity and mortality.

Several factors predispose preschool children in rural areas to VAD, including poor dietary intake
due to poverty, lack of awareness regarding nutritional needs, high prevalence of infectious
diseases, and limited access to vitamin A supplementation programs. These factors make
preschool children particularly vulnerable, as this is a critical period for growth and development,
including visual system maturation [3].

Assessment of the prevalence of VAD and its impact on visual function is essential to guide public
health interventions aimed at reducing blindness and improving overall child health. Visual
function can be evaluated clinically through history of night blindness and objective ophthalmic
examinations. However, VAD often remains underdiagnosed because early symptoms like night
blindness are subjective and may go unnoticed in communities with low health literacy [4].
Previous studies conducted in various parts of India and other developing countries have reported
varying prevalence rates of VAD among preschool children, reflecting the diverse socioeconomic
and nutritional status of populations. These studies underscore the need for localized data to
effectively plan and implement nutrition and supplementation programs in rural communities
where children remain at high risk [5].

Aim
To determine the prevalence of vitamin A deficiency and its impact on visual function among
preschool children in a rural community.

Objectives
1. To assess the prevalence of clinical and subclinical vitamin A deficiency among preschool
children aged 3 to 5 years in the selected rural community.
2. To evaluate the impact of vitamin A deficiency on visual function, specifically night
blindness and other ocular manifestations, in the study population.

Material and Methodology

Source of Data The study was conducted using data collected from preschool children aged 3 to
5 years residing in a defined rural community. The children were selected through a community-
based survey after obtaining necessary permissions from local health authorities and informed
consent from their parents or guardians.

Study Design A community-based, cross-sectional observational study was conducted to assess
the prevalence of vitamin A deficiency and its effects on visual function.

Study Location The study took place in the rural community, characterized by predominantly
agrarian households with limited access to healthcare facilities and nutritional supplementation
programs.
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Study Duration Data collection was carried out over a period of six months.

Sample Size A total of 240 preschool children aged between 3 and 5 years were included in the
study. The sample size was calculated based on an expected prevalence of VAD of approximately
25% in similar rural settings, with a confidence level of 95% and allowable error of 5%.

Inclusion Criteria

e Children aged 3 to 5 years residing in the selected rural community for at least six months

prior to the study.

e Children whose parents or guardians provided informed consent for participation.
Exclusion Criteria

e Children with congenital ocular anomalies or known chronic systemic ilinesses that could

affect vitamin A metabolism.

e Children who had received vitamin A supplementation within the last six months.

¢ Children who were acutely ill or hospitalized at the time of data collection.
Procedure and Methodology Children were identified and recruited through door-to-door visits
in the selected community. A pre-designed questionnaire was used to collect demographic data,
dietary history, and any history suggestive of night blindness (difficulty seeing in dim light). Clinical
ocular examinations were conducted by trained ophthalmologists or optometrists using standard
protocols to detect signs of vitamin A deficiency, such as conjunctival xerosis, Bitot’s spots, and
corneal changes.
Visual function assessment included history-taking regarding night blindness and, where possible,
basic visual acuity testing appropriate for preschool children. The examination was performed in
natural and dim light settings to assess complaints and signs related to impaired night vision.
Sample Processing For biochemical confirmation, blood samples were collected by trained
phlebotomists under aseptic conditions from consenting children. Serum retinol levels were
estimated using High-Performance Liquid Chromatography (HPLC) in a certified laboratory to
detect subclinical vitamin A deficiency (serum retinol <0.7 umol/L).
Statistical Methods Data were entered and analyzed using statistical software (SPSS version XX
or equivalent). Descriptive statistics were used to summarize demographic characteristics,
prevalence of clinical signs, and biochemical deficiency. Chi-square test was applied to assess
associations between vitamin A deficiency and categorical variables such as presence of night
blindness. P-values <0.05 were considered statistically significant.
Data Collection Data were collected on a structured proforma by trained field workers and
ophthalmic personnel. The proforma included sections on demographic details, clinical ocular
examination findings, visual function assessment, dietary intake, and laboratory results. Data
quality was ensured through periodic supervision and verification by the principal investigator.

Observation and Results:
Table 1: Baseline Demographic and Clinical Characteristics of Preschool Children (N=240)

Characteristic Value Test Statistic 95% Confidence P value
(n=240) (x3/t) Interval

Age (years), Mean + SD 421+082 |t=— 4.09to 4.33 —

Gender x> =0.15 0.70
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- Male 120 (50.0%)

- Female 120 (50.0%)

Socioeconomic Status X% =4.89 0.086

- Low 98 (40.8%)

- Middle 96 (40.0%)

- High 46 (19.2%)

Dietary Vitamin A Intake* t=3.21 0.28 t0 0.92 mg/day | 0.0017
- Mean Daily Intake 0.83 +0.41

(mg/day)

History of Night Blindness | 38 (15.8%) x> =18.22 <0.0001

*Dietary Vitamin A intake assessed by 24-hour recall method

The study population consisted of 240 preschool children with a mean age of 4.21 years (SD %
0.82), ranging approximately from 4.09 to 4.33 years as indicated by the 95% confidence interval.
The gender distribution was equal, with 50% males and 50% females, showing no statistically
significant difference (x2=0.15, p =0.70). Socioeconomic status was varied, with 40.8% of children
belonging to a low socioeconomic group, 40.0% to middle, and 19.2% to high socioeconomic
status, and this distribution did not reach statistical significance (x> = 4.89, p = 0.086). The mean
dietary vitamin A intake, assessed through a 24-hour recall method, was 0.83 mg/day (SD + 0.41),
which was significantly associated with vitamin A deficiency status (t = 3.21, p = 0.0017),
suggesting variations in intake between groups. A history of night blindness was reported in 15.8%
of the children, which was significantly associated with vitamin A deficiency (x*> = 18.22, p <
0.0001), highlighting the clinical relevance of visual impairment in this population.

Table 2: Prevalence of Clinical and Subclinical Vitamin A Deficiency Among Preschool Children
(N=240)

Number Percentage Test 95%

Vitamin A Status (n=240) (%) Statistic Confidence P value
(x%/t) Interval (%)

Normal Vitamin A Level
(Serum Retinol 2 0.7 155 64.6 58.4t070.3 —
umol/L)
Subclinical Vitamin A
Deficiency (Serum 85 354 x?=12.45 | 29.7to41.6 0.0004
Retinol < 0.7 umol/L)
Clinical Vitamin A 42 17.5 ¥ =22.11 |12.9t022.9 <0.0001
Deficiency*

*Clinical VAD defined by presence of Bitot's spots, conjunctival xerosis, or night blindness

Among the 240 preschool children studied, 64.6% had normal serum retinol levels (> 0.7 umol/L),
indicating adequate vitamin A status, with a 95% confidence interval ranging from 58.4% to
70.3%. Subclinical vitamin A deficiency, defined by serum retinol levels below 0.7 umol/L, was
observed in 35.4% of children, a prevalence that was statistically significant (x> = 12.45, p =
0.0004) with a confidence interval of 29.7% to 41.6%. Clinical vitamin A deficiency, characterized
by physical signs such as Bitot’s spots, conjunctival xerosis, or night blindness, was present in
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17.5% of children. This prevalence was highly significant (x*=22.11, p < 0.0001) with a confidence
interval between 12.9% and 22.9%, emphasizing the considerable burden of overt vitamin A
deficiency in the rural community studied.

Table 3: Impact of Vitamin A Deficiency on Visual Function Among Preschool Children (N=240)

] ] Vitamin A Non- Test 95% Confidence
Visual Function .. . . . .
Parameter Deficient Deficient Statistic Interval P value
(n=127) (n=113) (x3/t) Difference
Night Blindness 0 0 ) Difference: 26.4%
. . =34, <0.
Present 38 (29.9%) 4 (3.5%) X" =346 (19.1 to 33.7%) 0.0001
Visual Acuity

Mean Difference:
LogMAR), M 045+0.16 | 0.12+0.09 |t=22.3 <0.0001
E, gg h Mean 0.33 (0.29 to 0.37)

1 . 0,
Bitot’s Spots 42 (33.1%) 0 (0%) \2 = 53.2 ggirigieo;i)l/ <0.0001
The impact of vitamin A deficiency on visual function was clearly evident. Among the 127 children
classified as vitamin A deficient, 29.9% reported night blindness compared to only 3.5% in the
non-deficient group (n=113), a statistically significant difference of 26.4% (x> = 34.6, p < 0.0001;
95% Cl 19.1 to 33.7%). Visual acuity, measured in LogMAR units, was significantly worse in the
deficient group with a mean of 0.45 (SD + 0.16) compared to 0.12 (SD + 0.09) in the non-deficient
group, yielding a mean difference of 0.33 (t = 22.3, p < 0.0001; 95% Cl 0.29 to 0.37). Additionally,
Bitot’s spots were observed in 33.1% of vitamin A deficient children but were absent in the non-
deficient group, representing a highly significant difference of 33.1% (x> = 53.2, p < 0.0001; 95%
Cl 25.7 to 40.5%).

Discussion:

The present study assessed the baseline demographic and clinical characteristics, prevalence of
vitamin A deficiency (VAD), and its impact on visual function among preschool children in a rural
community. The findings are comparable and consistent with those reported in previous studies
from similar low-resource settings.

Baseline Characteristics and Dietary Intake (Table 1): The mean age of children in this study was
4.21 years, with an equal gender distribution, reflecting a balanced sample representative of
preschool populations. Socioeconomic status showed a predominance of low and middle groups,
consistent with rural demographic profiles where VAD is most prevalent due to limited access to
nutrient-rich foods . Dietary vitamin A intake averaged 0.83 mg/day, significantly below the
recommended dietary allowance (RDA) of 0.9 mg/day for children aged 1-3 years (3). This
insufficient intake aligns with studies by Arlappa N et al.(2016)[6], which document low vitamin
A consumption in rural Indian and African populations. The significant association between
dietary intake and deficiency status highlights the critical role of nutritional insufficiency in VAD
pathogenesis.
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Notably, 15.8% of children reported a history of night blindness, a symptom often under-
recognized but an early clinical marker of VAD. This prevalence is higher than that reported in
some urban studies, reflecting the increased vulnerability of rural children due to socioeconomic
factors and limited healthcare access.

Prevalence of Clinical and Subclinical VAD (Table 2): This study found that 35.4% of children had
subclinical VAD, while 17.5% had clinical signs, such as Bitot’s spots and conjunctival xerosis.
These rates are consistent with the WHQO's categorization of VAD as a public health problem when
prevalence exceeds 15% (8). Similar prevalence rates have been reported in rural Indian studies
by Hossain MM et al.(2021)[7] and in Chen Q et al.(2021)[8], emphasizing the widespread nature
of the deficiency (4,9). The biochemical confirmation via serum retinol levels (<0.7 umol/L)
substantiates the clinical diagnosis and indicates that a significant proportion of children remain
at risk before overt symptoms develop.

Impact of VAD on Visual Function (Table 3): The study demonstrated a strong association
between VAD and impaired visual function. Night blindness was significantly more common
among deficient children (29.9%) than non-deficient peers (3.5%), echoing findings by Sommer
and West KP Jr.,, who emphasized night blindness as a sensitive clinical indicator of VAD Ribeiro-
Silva RD et al.(2014)[9]. Visual acuity, measured via LogMAR, was markedly worse in the deficient
group, reflecting the detrimental impact of VAD on retinal function and visual performance. The
presence of Bitot’s spots exclusively in the deficient group (33.1%) further corroborates the
established clinical markers described by Seng KB et al.(2024)[10].

These ocular manifestations not only impair quality of life but also predispose children to severe
eye damage and blindness if untreated, consistent with observations from global epidemiological
data Oyunga MA et al.(2016)[11]. Our findings reinforce the urgent need for vitamin A
supplementation and dietary interventions in rural communities.

Conclusion

The study revealed a high prevalence of both clinical and subclinical vitamin A deficiency among
preschool children in the rural community, with over one-third of children exhibiting biochemical
deficiency and nearly one-fifth showing clinical signs such as Bitot’s spots and night blindness.
Vitamin A deficiency was strongly associated with impaired visual function, including reduced
visual acuity and a significantly higher prevalence of night blindness. These findings underscore
the urgent need for targeted public health interventions, including nutritional education, dietary
diversification, and vitamin A supplementation programs, to prevent the detrimental ocular
consequences of deficiency and improve child health outcomes in rural populations.

Limitations of the Study
1. The cross-sectional design limits the ability to establish causality between vitamin A
deficiency and visual impairment.
2. Dietary intake was assessed using a 24-hour recall method, which may not accurately
reflect habitual vitamin A consumption due to recall bias.
3. The study was confined to a single rural community, which may limit the generalizability
of the findings to other regions or populations.
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4. Visual function assessments such as detailed electrophysiological tests were not
performed due to resource constraints, potentially underestimating subtle visual
impairments.

5. The exclusion of children who received recent vitamin A supplementation could have led
to underestimation of deficiency prevalence.
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