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Abstract  

Introduction: Vitamin A deficiency (VAD) disorders exist as a public health nutrition problem among preschool-aged 

children in 118 developing countries worldwide, with the South-East Asian Region harboring the maximum number of 

cases. Materials and methods: The present study was conducted on 100 children with protein energy malnutrition. 

Clinical assessment was done by noting the symptoms and ophthalmic signs of vitamin A deficiency in both eyes and 

classified according to W.H.O. classification. Results: Majority of the children were below 6 years of age (82%). Pre-

school children were affected the most (84.7%). In this study 76% of the children had one or other infections. 52% had 

infections like respiratory infections (20%), diarrhea (19%), measles (10%) and urinary tract infections (3%). Children 

with acute infections were found to have severe form of Vitamin A deficiency more often (28.8%). Out of 100 children 

17% were grade –I, 23% were grade-II, 32% were grade-III and 28% were grade IV malnourished according to IAP 

classification. Conjunctival xerosis was the most common sign (45.83%) of all Vitamin A deficiency cases followed by 

Bitot spots were seen in 30.55% of cases. Conclusion: Supplementation of the vitamin A rich food to the at risk mothers 

and children, proper weaning practices, eliminations of infections by immunization, implementation of various 

nutritional programs and regular deworming will go a long way in prevention of Vitamin A deficiency in children. 
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Introduction 

Vitamin A deficiency (VAD) disorders exist as a public 

health nutrition problem among preschool-aged 

children in about 118 developing countries, with 

maximum number of cases seen in South-East Asian 

countries [1]. Vitamin A is a fat soluble vitamin which 

is required for normal vision, and normal function of 

epithelial tissues and for various metabolic functions. 

Vitamin A is stored in the liver and will be available for 

use when required. Night blindness is the earliest 

symptom of VAD and severe deficiencies lead to ocular 

changes and blindness in small children. Vitamin A 

deficiency is a preventable, widely distributed 

deficiency disorder which can lead to blindness. 

Vitamin A maintains the integrity of the epithelial tissue 

of the gastro-intestinal tract, skin, respiratory tract and  
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eyes [2]. Vitamin A deficiency is widely prevalent in 

low income countries leading to a wide range of clinical 

manifestations which in turn leads to higher mortality in 

affected populations. At present in India overt VAD is 

not a major public health problem but, sub-clinical 

VAD is still a concern. Many studies have shown that 

as many as 62 % of our pre-school children may have 

sub-clinical Vitamin A deficiency [3, 4]. 

 

Estimates confirmed 31% to 57% preschool children to 

be the victims of subclinical VAD. India, being a very 

vast country, represents a variety of sociocultural and 

economic settings. This shows varied prevalence rates 

of VAD in the region. Despite various nutritional 

programs by the government at all levels to prevent 

VAD in India, the prevalence of subclinical VAD still 

exists as one of the highest in the world. High 

prevalence of malnutrition has resulted in great loss of 
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productivity in India. [5]. According to the World 

Health Report of 2002, the global prevalence of vitamin 

A deficiency in children aged 0 - 4 years was about 

21% and the prevalence of night blindness in pregnant 

women 5%, both being highest in Asia and Africa [6,7]. 

Vitamin A is essential for maintaining normal vision, 

gene expression, reproduction, embryonic development, 

growth and immune function [8]. Xerophthalmia a 

clinical term for abnormalities that can range from night 

blindness in its mildest form to permanent blindness in 

its most severe form [9]. The systemic consequences of 

vitamin A deficiency like increased rate of infection-

related morbidity and mortality occur earlier than the 

ocular signs [10]. In places where vitamin A deficiency 

is prevalent, supplementing vitamin A has reduced both 

mortality and morbidity due to various causes by 

around 30% [11]. The Vitamin A supplementation 

reduces the morbidity and mortality due to are diarrheal 

diseases, respiratory disease and measles [12, 13].  

Materials and Methods 

The present study was conducted in the department of 

pediatrics Sri Siddhartha medical college Tumkur, 

Karnataka, India. In this study 100 children with protein 

energy malnutrition (PEM) were selected to study the 

clinical pattern of Vitamin A deficiency.  

 

Children with injuries to the eyes and other diseases of 

the eyes other than Vitamin A deficiency were excluded 

from the study. Clinical assessment was done by noting 

the symptoms and ophthalmic signs of vitamin A 

deficiency in both eyes and classified according to 

W.H.O. classification [14]. 

Results 

Out of 100 PEM children, 55 were male children and 45 were female children. Fifty six children were below 3 years of 

age, 26 children were between 3 to 6 years of age and 18 children were between 6 to 12 years. Majority of the children 

were below 6 years of age (82%). In this study the ratio between male to female is 1.2:1. Seventy two children had 

clinical evidence of Vitamin A deficiency. Pre-school children were affected the most (84.7%). Vitamin A deficiency 

was noted in male children slightly more than in females with ratio of 1.18:1.0. Majority of the children were from low 

socio-economic status and were from rural and urban slum areas. 

 

In this study 76% of the children had one or other infections. 52% had infections like respiratory infections (20%), 

diarrhea (19%), measles (10%) and urinary tract infections (3%). Tuberculosis was present in 24% of the children of 

which 11% had abdominal tuberculosis, 10% had pulmonary tuberculosis and 3% had central nervous system 

tuberculosis. There was no clinical evidence of any infection in 24% of children. Children with acute infections were 

found to have severe form of Vitamin A deficiency more often (28.8%). 

 

Out of 100 children 17% were grade –I, 23% were grade-II, 32% were grade-III and 28% were grade IV malnourished 

according to IAP classification. Conjunctival xerosis was the most common sign (45.83%) of all Vitamin A deficiency 

cases. Bitot spots were seen in 30.55% of the Vitamin A deficiency children. Majority of children (63.88%) with Vitamin 

A deficiency had grade III and grade IV malnutrition. Corneal scar was seen in one case. Night blindness was not noted 

in any children with Vitamin A deficiency. (Table-1) 

 

Table 1: Distribution of Vitamin A deficiency with respect to PEM.  

PEM Grade No X1A X1B X2 X3A X3B XS Total No signs 

I 17 05 06 00 00 00 00 11 06 

II 23 10 04 00 00 01 00 15 08 

III 32 09 07 05 00 01 01 23 09 

IV 28 09 05 03 00 06 00 23 05 

Total 100 33 22 08 00 08 01 72 28 

Pallor, edema, skin changes, hair changes and psychomotor changes were the commonest associated signs and symptoms 

seen in Vitamin A deficiency children. In this study it was found that the children with pallor and edema had maximum 

incidence of Vitamin A deficiency followed by skin changes. (Table-2). 
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Table 2: Distribution of Vitamin A deficiency with respect to clinical features. 

Sl No. Clinical features  Percentage (%) Percentage with Vitamin A 

deficiency 

1 Pallor 76 92 

2 Edema 62 66.6 

3 Psychomotor changes 61 55.1 

4 Skin changes 51 58.82 

5 Hair changes 50 26 

6 B- Complex deficiency 36 52.7 

7 Phrynoderma  30 72 

8 Ear discharge 16 00 

9 Oral thrush 10 00 

10 Rickets  02 00 

11 Cancrum oris 01 00 

Discussion  

During last four decades there is considerable decrease 

in clinical VAD. Keratomalacia has declined to a 

rareity, with sharp decline in the prevelance of Bitot 

spots [15]. Recent surveys indicate that the prevalence 

of Bitot spots of 0.5 per cent and more (conventional 

cut-off to define public health problem) is limited to 

population groups which are socio-economically 

backward, poverty stricken and have poor health 

infrastructure. Also, clinical VAD is seen only in 

certain seasons when green leafy vegetables are in short 

supply [16]. India has the highest prevalence of clinical 

and subclinical VAD among South Asian countries; 

62% of preschool children were reported to be deficient 

in vitamin A. Estimates confirmed 31% to 57% 

preschool children to be the victims of subclinical VAD 

[17]. 

 

Maximum incidence of VAD is observed in the 

preschool age group. Increased demand for growth, 

poor liver storage, poor intake, infectious diseases and 

heigher incidence of PEM are contributory factors. In 

this study 72 children had clinical evidence of vitamin 

A deficiency. In this study 92% of the children with 

vitamin A deficiency were associated with severe 

anemia and 52.7% of children had vitamin B-complex 

deficiency. A study by Vanisha S Nambiar, et al 

showed that vitamin A deficiency was associated with 

anemia and vitamin B- complex deficiency [18] 

Vitamin A deficiency in our study was seen in all 

grades of protein energy malnutrition, but more in grade 

III and grade IV protein energy malnutrition (46%). 

Study by Satish D. Ashtekar et al showed that there was 

almost equal distribution of children with signs of 

Vitamin A deficiency in all grades of malnutrition [19]. 

Conclusion  

Vitamin A deficiency continues to be a major 

nutritional disorder in India and many other developing 

countries especially in pre-school age groups. There is a 

direct association of PEM and vitamin A deficiency. 

Infections and infestations continue to be major 

contributory factors. Supplementation of the vitamin A 

rich food to the at risk mothers and children, proper 

weaning practices, eliminations of infections by 

immunization, implementation of various nutritional 

programs and regular deworming will go a long way in 

prevention of Vitamin A deficiency in children. 
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