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ABSTRACT

‘Nurture’ and ‘nature’ interact to produce myopia. This study probed the relation of myopia with the type
of diet i.e. vegetarian or non-vegetarian, in young adults in India. One hundred forty eight young adults
were tested for myopia and the odds of the vegetarian and non-vegetarian participants being affected were
calculated. These were subjected to test of statistical significance. We report a trend of vegetarian
participants having a higher prevalence of myopia, though not reaching the level of statistical
significance. Available evidence on the role of various components of diet has been compiled and
reasoned out.
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INTRDUCTION

The ‘biological theory’ for the development of myopia proposes genetic influence whereas the ‘use -
abuse theory’ proposes environmental influence. It is putative knowledge that both these influences of
‘nature’ and ‘nurture’ play a role. This study probed the relation of myopia with vegetarian diet, in young
adults in India.

MATERIALS AND METHODS

Study Design

This study was designed as a descriptive cross sectional study. The participants were classified as
vegetarian and non-vegetarian. The prevalence of myopia in the vegetarian and non-vegetarian
participants was calculated separately, as proportion of the participants with myopia.

Study Population

All the first MBBS students at a medical college in western Maharashtra, India, were invited to enroll.
Past history of ocular surgery, ocular injury, diabetes mellitus and glaucoma were the laid exclusion
criteria. One hundred and forty eight first MBBS students volunteered to recruit after institutional ethics
committee clearance was duly obtained. Among the participants, there were 59% (88/148) males and 41%
(60/148) females. Age having been recorded as the number of completed years as on the nearer birthday,
the mean (SD) age was 18.82 (1.34) years.

Diagnosis of Myopia

A distance visual acuity (DVA) worse than 6/6 in at least one of the eyes, which could be improved with
the optical correction last prescribed (OCLP) or a pinhole instead, was used to classify the particular
participant as having myopia.

Data Collection

Post informed consent, the participants were interviewed and their personal particulars and recent medical
history was obtained using a questionnaire. Using a Snellen’s test type, DVA was determined without the
OCLP, if any. If it was worse than 6/6, the test was repeated with the OCLP or with a pinhole, in case the
optical correction was not yet prescribed. DVA recorded was collapsed into categorical dichotomous
scale, based on the presence or absence of myopia. Any improvement in the DVA with the OCLP (or a
pinhole), was recorded directly on a categorical dichotomous scale.
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Statistical Analysis

Prevalence of myopia was calculated separately for the vegetarian and non-vegetarian participants, as a
proportion of the participants detected to have myopia, per hundred participants. The odds of the
vegetarian and the non-vegetarian participants being affected by myopia were determined and subjected
to test of statistical significance of the difference. Statistical analysis was done using the ‘StatCalc’
function of software Epilnfo 2007.

RESULTS AND DISCUSSION
The prevalence of myopia in the vegetarian participants was higher at 48% as compared to that in non-
vegetarian participants at 42% (Table 1).

Table 1: Prevalence of myopia in vegetarian and non-vegetarian participants

Diet Myopia present Myopia absent Total no. of
% (numbers) % (numbers) participants

Vegetarian 48 (38/79) 52 (41/79) 79

Non- Vegetarian 42 (29/69) 58 (40/69) 69

All 45 (67/148) 55 (81/148) 148

Statistical analysis revealed the odds of myopia co-existing in the vegetarian participants to have been
1.28 times that compared to those in the non-vegetarian participants [Odds ratio = 1.28 (CI = 0.67 - 2.45);
p = 0.57; X? = 0.33]. This trend in the relationship did not reach the level of statistical significance. Our
findings are in agreement with those of an urban Nepal study having reported a higher prevalence of
refractive errors in vegetarian children at 10.52% as compared to that in non-vegetarian children at 6.17%
(Niroula and Saha, 2009).

Myopia is deemed to be an un-modifiable, genetic condition as per the ‘biological theory of its
development. This is in contrast to the advocacy of modifiable environmental factors under the ‘the use —
abuse theory’ (Angle and Wissmann, 1980). That both these influences of ‘nature’ and ‘nurture’ play a
role is generally agreed. More recently emphasis has shifted in favour of the environmental factors,
particularly in view of the massive increases in the prevalence of myopia that have taken place in East
Asia.

We attempted to probe the relation of myopia with the type of diet, among young adults in India. In our
study population, we report a trend, of vegetarian participants being more prone to myopia, though not
reaching the level of statistical significance.

The idea of dietary factors being responsible for myopia is an interesting one, hence much explored.
Evolutionarily, human eyes are genetically geared to the demands of our being hunter-gatherer, as
indicated by the glimpses of natural status of our primordial visual system, provided by a few isolated
hunter-gatherer societies that persisted into the early 20th century. Several tribes in Gabon as well as the
Angmagssalik Eskimos, which represent hunter-gatherer societies, had quite a low prevalence of 0.4 -
1.2% (Holm, 1937; Skeller, 1954).

A study published in 1969 documented the then recently acculturated Alaskan Eskimos had a very large
difference in prevalence between older subjects (1.5%), who had little or no schooling contrasting the
younger subjects (51%), who had compulsory schooling (Young et al., 1969). These findings were also
reproduced in the then recently acculturated Eskimos and Indians elsewhere (Morgan and Munro, 1973).
The process of westernization of these hunter-gatherer societies was rapid without any intermediate steps
(Schaefer, 1977).

Thus the high prevalence of myopia in these younger Eskimos was then thought to be due to the excessive
near work of reading, introduced into this formerly traditional society of hunters and fishermen (Young et
al., 1969; Morgan and Munro, 1973). It was however argued that excessive near work could not have
been the cause as it had already been documented much before their acculturation that Eskimos engaged
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in near work like sewing and tool making, for hours on end, during the long arctic winter (Stefansson,
1913). It was suggested the reason for myopia in younger Eskimo was increasing consumption of store-
bought western food that was high in sugar and carbohydrate like cereals, bread, potatoes and sugar,
rather than the fish and seal meat that their elders had eaten as youngsters (Cass, 1966; Cass, 1973;
Morgan and Munro, 1973). Indeed, later studies looking at the diet of several hunter-gatherer societies
reported that, if living in their traditional manner, the diet typically had high levels of proteins, moderate
levels of fats and low levels of carbohydrates (Cordain, 1999). They rarely consumed refined cereals and
sugars but these quickly became their staple diet following western contact (Cordain et al., 2000).

In contrast to the fast process of westernization of the hunter-gatherer societies of the Arctic, the less
westernized societies, intermediate between the modern societies and hunter-gatherer societies too have a
low prevalence of myopia despite formalized educational system. A study, involving such a society in
Nepal, revealed a low prevalence in the less acculturated society as compared to that in an urban society.
Education was compulsory in both but the modern, processed foodstuffs were available only in the urban
society, a fact missed by the authors (Garner et al., 1999). Primitive populations had low rates of myopia
even in those receiving formal education including eight hours of compulsory schooling a day (Garner et
al., 1985). The difference was that the dietary carbohydrates were of small quantity and of low glycemic
index rather than white bread and cereals (Cordain et al., 2002). High carbohydrate diet induced
hyperinsulinaemia leading to excessive levels of insulin as well as insulin-like growth factor 1 is proposed
to be the mechanism leading to myopia (Cordain et al., 2002).

Similar is the evidence in domesticated dogs. Myopia is completely unknown in the wild animals.
However the domesticated dogs were reported to develop myopia (Mutti et al., 1999). As excessive
reading was out of question, what other environmental factor could have been responsible? Was it
confinement to houses instead of the wilderness? But the housing had not changed with acculturation of
the young Eskimo. Both the recently acculturated young Eskimos and domestic dogs developed myopia
on introduction of carbohydrate rich diet, such as dog biscuits for the dogs being domestication and
sugars for young Eskimos being acculturated, is proposed to be the cause of myopia.

Nutritional deficiencies have been found associated with refractive errors. Refractive errors are prevalent
among children with a history of preterm birth, probably due to nutritional deficits that occur following
the abrupt loss of placental maternal-to-fetal transfer of essential nutrients (Birch and O'Connor, 2001). A
higher prevalence of myopia was observed in those who had severe malnutrition during the first six
months of life. This indicates early malnutrition interferes in the individual's visual health (Dantas et al.,
2005). Children who developed myopia were detected to have a generally lower intake of many of the
food components like energy intake, protein, fat, vitamins B1, B2, C, phosphorus, iron, and cholesterol
(Edwards, 1996). Deteriorating myopes were detected to consume less of all foods, specially, animal
protein (Gardiner, 1960). Treatment of a group of myopic children with a high intake of animal protein
showed a beneficial result (Chong et al., 2005).

Various dietary supplements have been shown to have a protective value against refractive errors. Nacre,
a traditional Chinese medicine containing minerals and amino acids, has been used to prevent and treat
myopia (Xu et al., 2001). Breastfeeding was found to have been independently associated with decreased
likelihood of myopia (Chong et al., 2005). Docosahexaenoic acid supplements in breast fed infants led to
acceleration of maturation of visual acuity (Hoffman et al., 2004). A drug called Difrarel E, containing
vitamins or their precursors Tocopherol and Betacarotene is reported to achieve therapeutically valuable
results in the treatment of progressive myopia (Politzer, 1977). Trace element Zinc could inhibit the axial
elongation of myopia (Huibi et al., 2001). Paleolithic type diet may reduce the risk of myopia as well as
diabetes mellitus (Kowalski and Bujko, 2012).

Two studies from China indicate that intake of more saturated fat and cholesterol intake is associated with
longer axial length in otherwise healthy schoolchildren (Lim et al., 2010) and there is a positive
interrelation of vision with weight which is affected by irrational food structure and food preference
(Zhang, 1994).

207



International Journal of Basic and Applied Medical Sciences ISSN: 2277-2103 (Online)
An Online International Journal Available at http://www.cibtech.org/jms.htm
2012 Vol. 2 (1) January-April, pp.205-209/Sood and Sood

Research Article

REFERENCES

Angle J and Wissmann DA (1980). The epidemiology of myopia. American Journal of Epidemiology
111(2) 220-228.

Birch EE and O'Connor AR (2001). Preterm birth and visual development. Seminars in Neonatology
6(6) 487-497.

Cass E (1966). Ocular conditions amongst the Canadian western arctic Eskimo. In: Proceedings of the
XX International Congress of Ophthalmology, Weigelin E, Excerpta Medica Foundation, New York,
USA 1041-1053.

Cass E (1973). A decade of northern ophthalmology. Canadian Journal of Ophthalmology 8(2) 210-217.
Chong YS, Liang Y, Tan D, Gazzard G, Stone RA and Saw SM (2005). Association between
breastfeeding and likelihood of myopia in children. The Journal of the American Medical Association.
293(24) 3001-3002.

Cordain L (1999). Cereal grains: humanity's double-edged sword. World Review of Nutrition and
Dietetics 84 19-73.

Cordain L, Eaton SB, Brand Miller J, Lindeberg S and Jensen C (2002). An evolutionary analysis of
the aetiology and pathogenesis of juvenile-onset myopia. Acta Ophthalmologica Scandinavica 80(2) 125-
135.

Cordain L, Miller JB, Eaton SB, Mann N, Holt SH and Speth JD (2000). Plant-animal subsistence
ratios and macronutrient energy estimations in worldwide hunter-gatherer diets. The American Journal of
Clinical Nutrition 71(3) 682-692.

Dantas AP, Brandt CT and Leal DN (2005). Ocular manifestations in patients who had malnutrition in
the first six months of life. Arquivos Brasileiros Oftalmologia 68(6) 753-756.

Gardiner PA (1960). Protein and myopia. The Proceedings of the Nutrition Society 19 96-100.

Garner LF, Kinnear RF, Klinger JD and McKellar MJ (1985). Prevalence of myopia in school
children in Vanuatu. Acta Ophthalmologica 63(3) 323-326.

Garner LF, Owens H, Kinnear RF and Frith MJ (1999). Prevalence of myopia in Sherpa and

Tibetan children in Nepal. Optometry and Vision Science 76 282-285.

Hoffman DR, Theuer RC, Castafieda YS, Wheaton DH, Bosworth RG, O'Connor AR, Morale SE,
Wiedemann LE and Birch EE (2004). Maturation of visual acuity is accelerated in breast-fed term
infants fed baby food containing DHA-enriched egg yolk. The Journal of Nutrition 134(9) 2307-2313.
Holm S (1937). The ocular refraction state of the Palae-Negroids in Gabon, French Equatorial Africa.
Acta Ophthalmologica 13(Supplement) 1-299.

Huibi X, Kaixun H, Qiuhua G, Yushan Z and Xiuxian H (2001). Prevention of axial elongation in
myopia by the trace element zinc. Biological Trace Element Research 79(1) 39-47.

Kowalski LM and Bujko J (2012). Evaluation of biological and clinical potential of paleolithic diet.
Roczniki Panstwowego Zakladu Higieny 63(1) 9-15.

Lim LS, Gazzard G, Low YL, Choo R, Tan DT, Tong L, Yin Wong T and Saw SM (2010). Dietary
factors, myopia, and axial dimensions in children. Ophthalmology 117(5) 993-997.

Morgan RW and Munro M (1973). Refractive problems in Northern natives. Canadian Journal of
Ophthalmology 8(2) 226-228.

Mutti DO, Zadnik K and Murphy CJ (1999). Naturally occurring vitreous chamber-based myopia in
the Labrador retriever. Investigative Ophthalmology and Visual Science 40(7) 1577-1584.

Niroula DR and Saha CG (2009). Study on the refractive errors of school going children of Pokhara city
in Nepal. Kathmandu University Medical Journal (KUMJ) 7(25) 67-72.

Politzer M (1977). Experiences in the medical treatment of progressive myopia. Klinische Monatsblatter
fur Augenheilkunde 171(4) 616-619.

Schaefer O (1977). Changing dietary patterns in the Canadian North: Health, social and economic
consequences. Journal of the Canadian Dietetic Association 38 17-25.

208



International Journal of Basic and Applied Medical Sciences ISSN: 2277-2103 (Online)
An Online International Journal Available at http://www.cibtech.org/jms.htm
2012 Vol. 2 (1) January-April, pp.205-209/Sood and Sood

Research Article

Skeller E (1954). Anthropological and ophthalmological studies on the Angmagssalik Eskimos.
Meddelelser om Groenland 107 167-211.

Stefansson V (1913). My Life with the Eskimo. MacMillan Co. New York, USA.

Xu H, Huang K, Gao Q, Gao Z and Han X (2001). A study on the prevention and treatment of myopia
with nacre on chicks. Pharmacological Research 44(1) 1-6.

Young FA, Leary GA, Baldwin WR, West DC, Box RA, Harris E and Johnson C (1969). The
transmission of refractive errors within eskimo families. American Journal of Optometry and Archives of
American Academy of Optometry 46(9) 676-685.

Zhang J (1994). A preliminary study on the relation of myopia to the development and nutrition of
primary and middle school. Yan Ke Xue Bao 10(2) 121-124.

209



