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ABSTRACT 

Research Question: What is the status of xerophthalmia in confined population of Raipur 

city?  

Objectives: 1) to assess xerophthalmia status through clinical examination and serum retinol 

estimation by HPLC method in the population under study. 2) to study association of 

confinement duration with occurrence of Xerophthalmia. 

Material and Methods: A cross-sectional study based on clinical examination and serum 

retinol estimation by HPLC using SIGMA kit. 

Participants: 102 children of age <10 years residing in 2 selected Bal ashrams of Raipur city. 

Setting: Confined population i.e. group of people living in particular confined place for at 

least 6 months duration and taking staple diet from a common kitchen. 

Results: Out of 102 children interviewed and examined, 54.9% were males and 45.1% were 

females. 78 children had clinical signs of xerophthalmia. Clinical signs of Xerophthalmia 

appeared when serum retinol was <20 ug of vitamin A per 100ml. 80 children had either 

deficient or low levels of serum retinol. High proportion of low and deficient serum retinol 

was seen with increased duration of confinement in the ashrams. 

Conclusion: Long duration of confinement and diet provided in the ashrams was associated   

with occurrence of xerophthalmia. 
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INTRODUCTION 

Vitamin A has widespread physiological functions in the body. These include ocular and 

extra ocular functions: like vision, anti-infective properties, host resistance and fertility. The 

ocular signs and symptoms of its deficiency are commonly termed as Xerophthalmia. Clinical 

manifestation of xerophthalmia represents only tip of iceberg of the problem of Vitamin A 

Deficiency (VAD). Till today very less work has been done to find VAD disorder in children of 

confined population like those who live in ashrams, jail inmates, tribal hostellers, refugees, 

warfare displaced population, sailors, etc. Hence an effort has been made to assess the 

status of Xerophthalmia in confined population. 

 

MATERIAL AND METHODS 

The prevalence of vitamin A deficiency (VAD) by clinical examination in different parts of 

India  vary from 1.3% to 22.3%.
(1)  

 Taking  this into consideration sample size was calculated 

using the formulae 4PQ/L
2  

where P (prevalence)=22; Q=(100-P);  L (allowable error)= 6%. 

Sample size obtained was 191. List of ashrams was procured from Ministry of Women and 

Child Welfare, Chhattisgarh government. 12 ashrams with children <10 years of age were 

present in the city. By simple random sampling (lottery method), 2 ashrams namely Gurukul 

Balak Balika ashram & Bal Ashram got selected. 102 children residing in these ashrams were 

taken as study subjects. Serum retinol estimation was done by HPLC method using SIGMA 

kit. One kit was sufficient for 100-110 test. Hence the study was done on 102 children only. 

Permission from the head of the ashrams was taken. Besides this, training for assessment of 

clinical signs of Xerophthalmia was taken at department of ophthalmology for 2 weeks. 

Proforma   containing identification criteria, grades of xerophthalmia, levels of serum 

retinol, and various risk factors which lead to clinical or subclinical xerophthalmia was 

prepared. Pilot survey was followed by actual data collection. Children were interviewed in 

their ashrams. On the same day clinical examination and blood collection for serum retinol 

estimation was done. Blood samples from anti-cubital vein was immediately taken in 

vaccine carriers to biochemistry dept. of medical college for storage at -20
0 

centigrade and 

for performance of test. Analysis of collected data was done. 

 

RESULTS 

Out of 102 children residing in 2 bal ashrams, 50 % were of age 7-10 years, 35.3 % were of 

age  4-6 years and 14.7% were of age <3 years. 56(54.9%) children were males and 46 

(45.1%) were females. On clinical examination 78 (76.4%) children had xeropthalmia. Out of 

78, 65 had  conjuctival xerosis and 13 had  Bitots Spots. Rest 24 (23.5%) children had no 

signs and symptoms of xerophthalmia.  

Clinical examination was co-related with serum retinol level. Out of 65 children with 

conjuctival xerosis, 63 (96.9%) had low serum retinol level. While all children with Bitots 

Spots had deficient serum retinol levels. Among 24 children without any signs of 

xerophthalmia, 20 (83.3%) had acceptable level while 4 (16.6%) had low level of serum 

retinol. (Table-I). 
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Table I: Occurrence of Xerophthalmia with Serum Retinol Grading. 

Signs of 

xerophthalmia 

            Serum Retinol Grading
(2)

 

     Deficient 

(<10 ug/100ml) 

            Low 

(11-19 ug/100ml) 

     Acceptable 

(20-49 ug/100ml) 

Signs absent (n=24) 0 4 (16.6%) 20 (83.3%) 

Conjuctival xerosis  (n=65) 0 63 (96.9%) 2 (3.0%) 

Bitots spots (n=13) 13 (100%) 0 0 

Total (N=102) 13 67 22 

 

An association of ocular manifestations with confinement (stay) duration was observed. 

Appearance of xerophthalmia with confinement duration < 6 months was seen in 16.7% 

children. It further increased to 83.7% for 7-12 months, 93.8% for 13-18 months, & 100% for 

> 18 months confinement. (Table-II) 

Table II: Duration of confinement with signs of Xerophthalmia 

Duration of 

confinement 

 

                       Features  of Xerophthalmia 

Absent                     Present 

  Total  Conjuctival Xerosis Bitots Spots 

< 6 months (n=18) 15 (83.3%) 3 (16.7%) 2 (11.1%) 1 (5.6%) 

7-12 months (n=43) 7 (16.3%) 36 (83.7%) 35 (81.4%) 1 (2.3%) 

13-18 months (n=32) 2 ( 6.3%) 30 (93.8%) 28 (87.5%) 2 (6.3%) 

>18 months (n=09) 0 9 (100%) 0 9 (100%) 

Total (N=102) 24 78 65 13 

 

This clinical observation was further confirmed by serum retinol estimation. It was observed 

that serum retinol level was inversely proportional to duration of confinement. For 

confinement duration < 6 months, adequate serum retinol was found in 61.1% children who 

decreased to 20.9% for 7-12 months confinement and further decreased to 6.3% for 13-18 

months confinement. None of the children residing in the ashram for >18 months had 

adequate serum retinol level (Table-III).  This association was found to be statistically 

significant. 
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Table III: Duration of confinement with Serum Retinol Grading 

Duration of 

Confinement 

                 Serum Retinol Grading 

Deficient Low Acceptable 

< 6 months ( n=18) 1 (5.6%) 6 (33.3%) 11 (61.1%) 

7-12 months (n=43) 1 (2.3%) 33 (76.7%) 9 (20.9%) 

13-18 months (n=32) 2 (6.3%) 28 (87.5%) 2 (6.3%) 

>18 months (n=09) 9 (100%) 0 0 

Total (N=102) 13 (12.7%) 67 (65.7%) 22 (21.6%) 

Deficient=0-10 ug/100ml, Low = 11-19 ug/100ml, Acceptable = 20-49 ug/100ml 

 

DISCUSSION 

Over the years there have been significant changes in the clinical profile of nutrition related 

disorders in developing countries. But still there are widespread diseases of public health 

relevance due to micro nutrient deficiency and xerophthalmia is one of them. 

In the study, 76.4%  children had xerophthalmia. These children mainly had conjuctival 

xerosis (63.7%) & Bitots spots (12.7%). Other clinical presentations like night blindness, 

corneal xerosis, corneal ulcer, etc were absent. A similar interventional study conducted in 

Chandigarh in children 1-5 years residing in slums observed xerophthalmia in 24.6%, of 

which conjuctival xerosis was 23.7%,  bitots spots was 0.6% and corneal xerosis was 0.2%.
(3) 

 

Two bio chemical indicators  currently recommended  to determine whether vitamin A 

deficiency is a public health problem are serum retinol and serum retinol binding protein 

(RBP).Thus serum retinol estimation has been used as a tool in the study. 

In the study 23% males & 24% females had neither signs nor symptoms. Thus sex wise 

difference of xerophthalmia on clinical examination was not present. Also by serum retinol 

estimation 19.6% males & 23.9% females had acceptable serum retinol level. But a higher 

proportion of females (17.4%) had deficient serum retinol level in comparison to males 

(8.9%). 

According to Alfred Sommer
(4) 

boys are frequently at greater risk of xerophthlmia ( night 

blindness and Bitots spots) than are girls. In most societies or cultures the risk of severe 

blinding xerophthalmia, corneal ulceration and keratomalacia is equal in both sexes.  No 

evident sex difference was found in the detailed longitudinal study of Singha and Bhang.
(5)

   

In the study clinical presentation of Xerophthalmia in the form of corneal xerosis appeared 

with low serum retinol level (11-19ug/100ml) and Bitots spot with deficient serum retinol 

level (<10 ug/100ml). Appearance of Xerophthalmia at serum retinol <20 ug/100ml was 

similar to study done by Ayesha molla et al.
(6) 

  

 Ayesha Molla et al study was done in 6-60 months of children residing in slums of Karachi, 

Pakistan. No definite signs of xerophthalmia were observed in any of these children. 
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Deficient serum retinol levels were present in 12 children (2%); 2 of these had a healed 

corneal scar. Low serum retinol levels (10-19ug/dl) were present in 46%, while 51% children 

had acceptable (>20ug/ dl) levels.
(6)

 

 

CONCLUSION  

Children are dependent and at the mercy of their parents and health care professionals for 

their dietary intake. Thus insufficient and improper diet strongly affects their health. Hence 

those children residing in bal ashrams since long duration had shown signs of 

xerophthalmia. Efforts should be made so that children can take well balanced nutritious 

diet. They should be encouraged for consuming green leafy vegetables and seasonal fruits. 

Further, regular checkups should be done so that early diagnosis and prompt treatment can 

be initiated. 
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