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ABSTRACT 

Background: School going children suffer from a variety of ocular defects and diseases of 

which a large majority in sub-clinical from. One in every four blind is believed to be due to 

vitamin ‘A’ deficiency. 

Objective: To Study of Vitamin A deficiency Diseases of Eyes among Rural Children. 

Material and Methods: Out of total 65 primary schools in the Jasra block of Allahabad 

district with 7621 students, five schools situated in a sub centre area were selected for the 

study. The total strength of these schools is 778; from these a random sample of 400 

children was screened. 

Results: Maximum children (33.0%) showed the presence of trachoma followed by those 

suffering from vitamin ‘A’ deficiency diseases of eye (20.25%) which included xerosis 

(16.75%) night blindness (11.75%) and Bitot’s spots (3.25%) . Serum vitamin ‘A’ levels 

estimated in limited cases revealed that all children with deficiency diseases had lower 

margin of normal range (10 ug/100 ml.)  

Conclusion: Many of the children can turn up in future with signs and symptoms of 

deficiency diseases especially in conditions of prevailing poor nutrition diseases and stress 

conditions. Therefore these children are to be considered as potential risk groups for such 

conditions.  
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INTRODUCTION 

Vitamin A was the first fat-soluble vitamin to be discovered. There are essentially 3 forms of 

vitamin A: retinols, beta carotenes, and carotenoids. Retinol, also known as preformed 

vitamin A, is the most active form and is mostly found in animal sources of food. Beta 

carotene, also known as provitamin A, is the plant source of retinol from which mammals 

make two-thirds of their vitamin A. In the human body, retinol is the predominant form, and 

11-cis -retinol is the active form. Retinol-binding protein (RBP) binds vitamin A and regulates 

its absorption and metabolism. Vitamin A is essential for vision (especially dark adaptation), 

immune response, bone growth, reproduction, the maintenance of the surface linings of the 

eyes, epithelial cell growth and repair, and the epithelial integrity of the respiratory, urinary, 

and intestinal tracts. Vitamin A is also important for embryonic development and the 

regulation of adult genes.  

Deficiency of vitamin A is more prevalent among malnourished children, elderly, and 

chronically sick populations in developing countries like India. Abnormal visual adaptation to 

darkness, dry skin, dry hair, broken fingernails, and decreased resistance to infections are 

among the first signs of vitamin A deficiency (VAD). So the present study was done to screen 

the children of 5-12 years for various ocular manifestations, to see the effect of nutrition on 

ocular manifestations and to see the status of ocular manifestations by screening serum 

retinol 

 

MATERIAL AND METHOD 

Settings and design: The study was conducted in the rural areas of Jasra block of Allahabad 

district which are mainly inhabited by ‘Kol’ tribes. Of the total 65 primary schools in the 

block with 7621 students, five schools situated in a sub centre area were selected for the 

study. The total strength of these schools is 778; from these a random sample of 400 

children was screened. 

Data Collection procedure and analysis: Each of the children was thoroughly examined by 

medical officer in charge of the P.H.C. and the personal, social and medical histories were 

recorded on a protested schedule. For assessment of ocular conditions the children were 

examined by a qualified eye specialist who was visiting the P.H.C. twice a week from local 

B.S. Mehta Eye hospital. Laboratory examinations were conducted as advised by the 

specialist. Among important tests performed was serum vitamin ‘A’ estimation which was 

being done at biochemistry laboratory of Allahabad University. Determination of vitamin ‘A’ 

was done by Spectrophotometeric method using the ultra-violet spectrophotometer as 

mentioned in Paterson and Wiggins Technique. The other tests were done at the pathology 

laboratory of Medical College, Allahabad. 
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RESULTS 

The study comprised of 400 primary school children studying in I-V classes. There were 352 

(88.0%) females and only 48 (12.0%) Females, their age ranged between 5-12 years. Caloric 

intake of the children was determined by questionnaire method. It was found that most of 

the children (303) were consuming on an average between 1200-1600 calories in their diets 

daily. Very few (32) were consuming higher caloric (1600-1800). 

Table I reveals the observations of ocular examination of the children. It was found that 46.0 

percent of the children showed no sign of the disease or defect in the eye, though a few of 

them had some mild symptoms of watering and itching etc. in the eye which could be 

without any specific cause. Rest of the children (54.0%) presented signs and symptoms of 

one or more of the diseases of the eye. Maximum children (33.0%) were found to be 

suffering from trachoma of varying degree and presented symptoms accordingly such as, 

watering (108) foreign body sensation (90) and itching (49). Vitamin ‘A’ deficiency diseases 

occupied the next group with main manifestations being Xerosis (16.75%), night blindness 

(11.75%) and Bitot’s spots (3.25%) with varying presenting symptoms. however blindness of 

dimness of vision in night was an important symptom in this group presented by 47 

children. Next important condition was conjunctivitis (6.25%) with symptoms similar to that 

of trachoma. The children with only one eye condition were 152, while those with two 

manifestations were 63 and one child had as many as there conditions. The average 

prevalence of eye conditions was 1.21 per child. 

Most of the deficiency diseases of eyes occurred to those children (71 out of 83) who were 

consuming less than 1400 calories daily in their diets. Bitot’s spots were maximum (11 out of 

13) in children consuming less than 1200 calories daily. Similar night blindness too was much 

in evidence among children consuming less than 1200 calories daily (29 out of 47). The 

association of low calorie consumption and occurrence of deficiency diseases of eyes was 

highly significant (p < 0.001), (Table II)   

A sample of only 36 children could be obtained for blood serum estimation of vitamin ‘A’ 

level. The small sample was due to resistance on the parts of children and parents for taking 

blood as well as lack of facilities for transportation and laboratory testing. Among these 36 

children 18 were those who showed signs of deficiency and the other 18 were normal 

children who served as control for this test. All the 36 children had low values of serum 

vitamin ‘A’ in their blood which ranged from 3-11 ug/100 ml. All the children with signs of 

deficiency diseases have serum. Vitamin ‘A’ levels less than 8 ug/100 ml except for one case 

of Xerosis. Even those children with normal conditions were also having lower values than 

normal range thus indicating that many of these children were on the verge of suffering 

from vitamin ‘A’ deficiency of the eye. Another Important observation was that none of the 

children were found to be suffering from skin conditions as described to vitamin ‘A’ 

deficiency i.e. phrynoderma etc.(Table III) 
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Multiple response:-More than one response from one case 

 

 

 

 

Table I School children by ocular manifestations and symptoms 

Ocular  
manifestation
s 

Symptoms related to ocular manifestations 

Waterin
g  

Itchin
g 

Foreign 
body 
sensatio
n 

Dimnes
s  
of 
vision 

Headac
he 

Night  
blindnes
s 

Discharg
e Base Percen

t 

Normal with 
no sings 4 1 3 1 1 1 1 184 46 

Trachoma  108 49 90 5 3 20 1 132 33 

Conjunctivitis 20 14 22 4 1 2 25 25 6.25 

Xerosis 18 8 13 2 2 31 2 67 16.75 

Bitots spots 5 3 4 1 1 10 2 13 3.25 

Night 
blindness 14 9 17 4 3 47 3 47 11.75 

Squint 3 1 3 - - 2 1 7 1.75 

Colour vision 2 2 1 - - 2 - 5 1.25 

Blepharitis 1 1 1 - - 1 - 4 1.00 

Refractive 
error 1 - - - - - - 4 1.00 

Stye  1 - 1 - - 1 - 2 0.05 

Corneal 
opacity - 1 1 - - - 1 3 0.75 

Others 
chalazion 1 1 1 1 1 1 1 5 1.25 

Congocatract, 
Pterygium, 
corneal 
ulcer, 
episcleritis 
(one each) 

                  

Base 148 62 131 14 9 97 25 400 100.00 
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Note: Figures in parentheses denote percentages. 

 

Table III: Serum vitamin ‘A’ estimated of Children and deficiency Diseases of eye 

Serum Vitamin 'A' 
(in ug/100 ml) 

Deficiency diseases of eyes 
Number of 
Children 
Diseased 

Children 
with no eye 
disease Xerosis Bitot's 

spots 
Night  
Blindness 

3-5 9 3 11 12 - 

6-8 3 2 5 5 4 

9-11 1 - 1 1 14 

Base 13 5 17 18 18 

Mean serum vit. ‘A’ level for diseased children – 6.1 ug/100 ml 

Mean serum vit. ‘A’ level for normal children – 9.2 ug/ 100 ml 

 

DISCUSSION 

The study area of Jasra block in Allahabad district is considered traditionally famine and 

drought prone as well as socio-economically backward. It is mainly inhabited by people of 

‘Kol’ tribe whose children comprised of 44 percent of the total. They are usually woring for 

others to earn their livelihood. Therefore poor ocular health and low calorie diets are 

expected features of children belonging to this population group.  

Among the diseases of the eye trachoma was found maximum (33.0%). This is usually 

expected in this area as it comes in central zone of the country which is highly endemic next 

only to north zone. Similar findings have been reported by other workers in this area. 

Table II: Average caloric consumption and deficiency diseases of eye 

Average 
Caloric 
Consumption 

Deficiency diseases of eyes Number 
of 
Diseased 
children 

Base 
Xerosis Bitot's spots Night  

Blindness 

1200 34 
(8.5) 

11 
(2.8) 

29 
(7.3) 

43 
(10.8) 

65 
(16.3) 

1201-1400 22 
(5.5) 

1 
(0.3) 

10 
(2.5) 

28 
(7.0) 

145 
(36.3) 

1401-1600 10 
(2.5) 

1 
(0.3) 

8 
(2.0) 

11 
(2.8) 

158 
(39.5) 

1601-1800 1 
(0.3) . . 1 

(0.3) 
32 
(8.0) 

χ
2
 = 86.759 , df = 2,              p < 0.001 
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Nema
(1)

 observed it to be 35.46 percent in an adjoining area of the district. Mehrey
(2)

 in a 

survey found it in the range of 23.47 to 46.04 percent in the districts of Bareilly, Azamgarh 

and Gorakhpur areas. The prevalence of conjunctivitis (6.25%) was also in consonance with 

the findings of Mathur et al at 9.7 percent in Jaipur and Mehrey who found in the range of 

3.05% to 9.22% in U.P.
(2,3) 

Next to trachoma most prevalent were deficiency diseases of the eye i.e. Xerosis (16.75%) 

night blindness (11.75%) and Bitot’s (3.25%) totaling 20.25 percent in 83 children. Though 

these figures are high in themselves but comparison is difficult as varying figures are 

reported at various places. Chandra and Mewaha
(4)

 from Jabalpur found it to extent of 29.67 

percent in rural children, Patodi et al
(5)

 reported 11.8 percent from Indore. Puttanna
(6) 

reported 14.4 percent from Mysore, while Mehrey
(2)

 from another area (Phulpur) of 

Allahabad district reported lowe prevalence at 5.74 percent, but this area is considered 

socioeconomically better than our study area. Ascher
(7) 

concluded Bitot’s spots as an 

indicator of poor nutrition in general and deficiency of Vitamin ‘A’ in particular, this also 

reflects the general standard of living of the people. Since the study area being backward 

from all points of views a high prevalence of deficiency diseases of eyes is not uncommon. 

More alarming observation in this context was the low serum vitamin ‘A’ levels of even 

those who presented no ocular manifestations. This indicates that many of the children can 

turn up in future with signs and symptoms of deficiency diseases especially in conditions of 

prevailing poor nutrition diseases and stress conditions. Therefore these children are to be 

considered as potential risk groups for such conditions.  

Therefore it is important to identify such risk groups and application of primary levels of 

prevention i.e. health promotion and specific protection is the best answer to this problem. 

This can be achieved by augmenting the existing peripheral health services in rural areas 

with incorporating special nutrition programmes, supplying long acting vitamin ‘A’ 

preparations and strengthening of school health services.  
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