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Abstract 

Background: ABO and Rh blood typing are the best-

known genetic polymorphisms. The genetically 

determined characters can act as markers for refractive 

errors of the eye.  The aim of the study is to find out the 

susceptibility of individual to refractive errors in relation 

to blood typing. 

Materials and Methods: This is a population-based, 

cross-sectional study of 387 unrelated patients. All 

participants underwent complete ophthalmic evaluation 

by an ophthalmologist.  All the participants ABO and 

rhesus blood groups were determined. 

Results: The participants’ ABO blood groups for both 

the study and control groups shows that ‘B’ blood group 

individuals are more in number in study group (52.7%) 

and ‘A’ blood group individuals are more in number in 

control group (28.6%). There is a significant difference 

(P = 0.000) between control and study ABO blood 

groups. The participants Rh+ve blood groups are 

common in both control and study groups. There is no 

significant difference (P = 0.700) between control and 

study group. ‘B’ blood group persons are found to be 

more affected by refractive errors followed by group 

‘O’, group ‘A’ and group ‘AB’. 

Conclusion: It appears that myopia appears in the 

population at an early stage between 18 – 30 years 

followed by hypermetropia between 31 – 50 years and 

presbyopia between 51 – 60 years. Any relation 

confirmed with blood groups of individuals and their 

refractive status, can be used as a basis to screen the 

public earlier for any refractive error and their 

management. 

Keywords: Genetic polymorphisms, Refractory errors, 

ABO blood grouping, Rh typing, 

Introduction 

The search for genetic variants that influence the 

susceptibility of an individual to a chronic disease 

extends from R.A. Fisher's seminal work, ‘quantitative’ 
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inheritance based on mendelian principles in 1918 [1] to 

the current excitement of whole-genome association 

studies (WGAS) [2]. The ABO blood group system is 

the best-known genetic polymorphism in humans. In the 

century since their discovery, ABO antigen associations 

with infections and other diseases have been the subject 

of hundreds of publications [3,4,5,6,7] 

Refractive errors (myopia, hyperopia, astigmatism, and 

presbyopia) affect a large proportion of the population 

worldwide, irrespective of age, sex and ethnic group 

[8,9]. Such refractive errors can be easily diagnosed, 

measured, and corrected with spectacles or other 

refractive corrections to attain normal vision. If, 

however, they are not corrected, or the correction is 

inadequate, refractive errors become a major cause of 

low vision and even blindness [10] 

Visual impairments have immediate and long-term 

consequences in children and adults, such as lost 

educational and employment opportunities, lost 

economic gain for individuals, families and societies, 

and impaired quality of life.  Lack of awareness is the 

major cause [11] 

It has been suggested that the distribution of a number of 

genetically determined characters may act as markers for 

refractive errors of the eye. In 1945, E.B. Ford, the 

British ecological geneticist urged a search for 

associations between the ABO blood groups and disease 

[5]. The first such association, described in 1953, was 

between ABO types and stomach cancer [12]. The role 

of ABO/Rh blood group as a prognostic factor in breast 

cancer has been examined and blood group A is often 

found to be associated with ductal breast cancer (49.6%), 

in contrast to the other blood groups and particularly to 

blood group AB (3.6%). Blood group A and, 

particularly, A (-) has the worst prognosis of all [13]. 

Using of genetic variants that influence the susceptibility 

of an individual to a chronic disease could lead to the 

implementation of much needed preventative screening 

schemes. Estimation of blood group is a very simple and 

cost-effective procedure to implement in a large 

proportion of rural and low-income population [9]. 

With this idea it was decided to study the relation 

between blood groups and common refractive errors in 

patients visiting our outpatient department of Rajah 

Muthiah Medical College Hospital, Annamalainagar, 

Chidambaram, Tamilnadu, India. 

Materials and methods 

This is a population-based, cross-sectional study of 387 

unrelated patients attending the outpatient unit of Rajah 

Muthiah Medical College Hospital, Chidambaram, 

Cuddalore district, Tamilnadu, India between 2008 and 

2010. Written, informed consent was obtained from all 

subjects, and the study was performed in accordance 

with the tenets of the Declaration of Helsinki. All 

participants underwent complete ophthalmic evaluation 

by a qualified ophthalmologist [13].  All participants 

ABO and rhesus blood groups were also determined. 

Documentation of clinical findings included: (a) Gender 

(b) Age (c) Type of refractive errors like myopia, 

hyperopia and presbyopia. No specific inclusion and 

exclusion criteria were followed. 

ABO AND RH TYPING: Subject’s 5% suspension of 

red blood cells in normal saline was tested against anti-A 

antibodies, anti-B antibodies or anti-D antibodies 

following routine precautions [14]. 

Determination of visual acuity: 

Determination of visual acuity for distant vision 

• Visual acuity was measured with Snellen’s test 

types, a series of letters of  
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• Varying sizes constructed so that the top letter is 

visible to the normal eye at 60 feet and the 

subsequent lines at 36, 24, 18, 12, 9, 6 and 5 feet 

respectively. 

• Visual acuity (V) is recorded according to the 

formula: 

• Visual acuity (V) = d / D 

Where ‘d’ is the distance at which the letters are read, 

and D that at which they should be read. 

The patient is normally seated at a distance of 20 feet, 

i.e., 6 meters. 

Determination of visual acuity for near vision 

Near vision testing measures your ability to read and see 

objects close up, within arm's distance from the body. 

This test is important if you have hyperopia or 

presbyopia. A near-vision chart usually has test types 

based on the printer's 'N' series. The smallest is 

numbered N5 and successive numbers indicate larger 

types. The usual distance for gauging near reading, till 

the age of 40 years, is 14 inches. Hold the chart about 35 

cm (14") away and notice how far down the chart you 

can read. If you have perfect near vision you can read 

the bottom line from arm length and all the way into 

approx. 15cm from your eyes 

Results 

The participants of the study were divided into two 

groups namely study group (with refractive errors) and 

control group (without refractive errors) [8]. The study 

group had 216 patients with 119 males and 97 females. 

The control group had 171 participants with 87 male and 

84 females.  The participants’ ABO blood groups for 

both the study and control groups are presented in Table 

1 and Figure 1. ‘B’ blood group individuals are more in 

number in study group (52.7%) and ‘A’ blood group 

individuals are more in number in control group 

(28.6%). There is a significant difference (P = 0.000) 

between ABO blood groups of both control and study 

groups. The participants Rh+ve blood groups are 

common in both control and study groups. There is no 

significant difference (P = 0.700) between control and 

study group. 

The associations between the ABO blood groups and the 

type of refractive errors of participants are represented in 

Table 3 and Figure 3. There is no significant difference 

between participants’ ABO blood groups and type of 

refractive errors (P = 0.732). The associations between 

the Rh blood groups and the type of refractive errors of 

participants are represented in Table 4 and Figure 4. 

There is no significant difference between participants’ 

Rh blood groups and type of refractive errors (P = 

0.980). 

Discussion 

Garg and Pahwa [15], Deshmukh et al. [16] and Jindal 

and Bansal [17] first attempted to find association 

between various eye diseases and dermatoglyphic traits 

in Indian populations. Seth and Chahal [18] have 

reported phenotype and allele frequency distribution data 

on as many as 10 differentiated cell genetic markers 

comprising 2 blood groups (A1, A2BO, rhd), red cell 

enzyme polymorphisms and haemoglobin (Hb) variants 

in myopia patients and controls from Patiala district of 

Punjab, North-West India. In the A1, A2BO system, 

blood group B predominated in the patient series with 

highest frequency (35.84%), followed by group A1 and 

O (both with an identical value of 24.52%) and A1B 

(5.66%). In controls also group B was most common 

(40%), followed by 0 (30%), A1 (22%) and A1B 

(6%).As for the ABO blood groups, Giannantoni [19] 

worked on myopia patients of Italy and found a relative 

incidence (RI) of 0.422 for A/O and 0.743 for B/O. 
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Another study from Italy by Scialdone and Pantalone 

[20] reported RI to be 2.938 and 3.150, respectively 

while one from Poland by Wilk et al., [21] recorded the 

values of 1.563 and 1.321, respectively. Pooling the data 

on a total of 519 myopia patients available from these 

three studies Mourant et al. [22] calculated a combined 

incidence of A/O to be 2.552 and that of B/O to be 

2.620, both with very high values of χ 2 for difference 

from unity. Padma and Murty [23] while seeking 

association of genetic markers with eye diseases like 

cataract, corneal dystrophy, retinal detachment, primary 

glaucoma, myopia and strabismus found that blood 

group O individuals have high risk for myopia, nuclear 

cataract and convergent squint. Brooks and Gillies [24] 

assessed a series of 474 mixed cases of glaucoma for the 

antigenic systems ABO, Rh, ABH secretion and PTC 

(Phenylthiocarbamide) tasting ability and reported a 

significant decrease in Rh negative patients from 

normals in chronic closed angle glaucoma. Leske MC et 

al [25] evaluated association of open-angle glaucoma 

(OAG) with   ABO, Rh and Duffy blood groups and 

reported an association with the Duffy Fya+. However, 

they had suggested a gene environment interaction. 

From the results of our present study, it may be 

concluded that the study group with refractive errors and 

the control group without refractive errors are gender 

matched pointing that there appears to be no difference 

between males and females as far as the refractive errors 

and the type of refractive errors namely myopia, 

hypermetropia and presbyopia are concerned in the 

population in and around Annamalainagar, 

Chidambaram. Similarly, the study group with refractive 

errors and the control group without refractive errors are 

age matched pointing that there appears to be no 

difference in age as far as the refractive errors are 

concerned in the population in and around 

Annamalainagar, Chidambaram. However, the study 

points to an association between the age of an individual 

and the type of refractive errors studied. Thus, it appears 

that myopia appears in the population at an early stage 

between 18 – 30 years followed by hypermetropia 

between 31 – 50 years and presbyopia between 51 – 60 

years. From the present study it may also be concluded 

that blood group B predominated in the patient series 

with highest frequency (52.7%), followed by group O 

(34.2%), group A (9.7%) and group AB (3.2%). In 

controls group O was most common (40.1%), followed 

by group A (28.6%), group B (16.9%) and group AB 

(4.9%). The Chi-square comparison of the study and 

control groups for ABO blood groups revealed a 

statistically significant difference, suggesting an 

association between the group B and refractive errors. 

Regarding the Rhesus blood group system, the 

difference was found to be statistically non-significant. 

However, since the number of participants in the present 

study is small, we have to carry out the study in a larger 

section of the South Arcot District of Tamil Nadu in 

which the Annmalainagar, Chidambaram is located for 

confirming the results of the present study. 

Conclusion 

In our study reveals that ‘B’ blood group persons are 

found to be more affected by refractive errors followed 

by group ‘O’, group ‘A’ and group ‘AB’. It appears that 

myopia appears in the population at an early stage 

between 18 – 30 years followed by hypermetropia 

between 31 – 50 years and presbyopia between 51 – 60 

years. However, since the number of participants in the 

present study is small we have to carry out the study in a 

larger section of the South Arcot District of Tamil Nadu 
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in which the Annamalainagar, Chidambaram is located 

for confirming the results of the present. 

References 

1. Daniels g. Human. Blood groups. Blackwell science 

ltd, uk. (2002) p.1, 2, 7, 8, 28, 59, 99, 175, 195, and 

199. 

2. Need ac, goldstein db. Whole genome association 

studies in complex diseases: where do we stand? 

Dialogues clin neurosci. 2010;12(1):37-

46. Https://doi.org/10.31887/dcns.2010.12.1/aneed 

3. Henry s, samuelsson b. Abo polymorphisms and 

their putative biological relationships with disease. 

In: king m-j, ed. Human blood cells: consequences 

of genetic polymorphism and variations. Imperial 

college press, london, (2000) p.1–103. 

4. Mourant ae, kopec ac, domaniewska-sobczak k. 

Blood groups and diseases: a study of associations 

of diseases with blood groups and other 

polymorphisms. Oxford university press, oxford, 

1978. 

5. Garratty g. Blood groups and disease: a historical 

perspective. Transfus med rev. 2000 oct;14(4):291-

301. Https://doi.org/10.1053/tmrv.2000.16228 

6. Moulds jm, moulds jj. Blood group associations with 

parasites, bacteria, and viruses. Transfus med rev. 

2000 oct;14(4):302-11.   

7. Frattali a, spitalnik sl. Blood group antigens as 

receptors for pathogens. In: blancher a, klein j, socha 

ww, eds. Molecular biology and evolution of blood 

group and mhc antigens in primates. Springer, 

heidelberg, 1997, 268-304 

8. Dandona r, dandona l, naduvilath tj, srinivas m, 

mccarty ca, rao gn. Refractive errors in an urban 

population in southern india: the andhra pradesh eye 

disease study. Invest ophthalmol vis sci. 1999 

nov;40(12):2810-8.   

9. Attebo k, ivers rq, mitchell p. Refractive errors in an 

older population: the blue mountains eye study. 

Ophthalmology. 1999 jun;106(6):1066-

72. Https://doi.org/10.1016/s0161-6420(99)90251-8 

10. Katz j, tielsch jm, sommer a. Prevalence and risk 

factors for refractive errors in an adult inner city 

population. Invest ophthalmol vis sci. 1997 

feb;38(2):334-40.   

11. Kalikivayi v, naduvilath tj, bansal ak, dandona l. 

Visual impairment in school children in southern 

india. Indian j ophthalmol. 1997 jun;45(2):129-

34. Https://journals.lww.com/ijo/pages/default.aspx/t

ext.asp?1997/45/2/129/15002   

12. Aird i, bentall hh, roberts ja. A relationship between 

cancer of stomach and the abo blood groups. Br med 

j. 1953 apr 11;1(4814):799-801.   

13. Stamatakos m, kontzoglou k, safioleas p, safioleas c, 

manti c, safioleas m. Breast cancer incidence in 

greek women in relation to abo blood groups and rh 

factor. Int semin surg oncol. 2009 aug 

18;6:14. Https://doi.org/10.1186/1477-7800-6-14 

14. Ganong wf review of medical physiology, mcgraw – 

hill, new york, 2005. 

15. Garg mp, pahwa jm. Primary glaucoma and blood 

groups. J all india ophthalmol soc. 1965 

dec;13(4):127-9. 

16. Deshmukh, k., mishra, p.r., grewal, m.s. and gahlot, 

d.k. dermatoglyphics of retinitis pigmentosa. In: 

human biology – recent advances. Vol. Ii, i.j.s. 

bansal (ed.) Today and tomorrow’s printers and 

publishers, new delhi (1983). P. 61-68. 

17.  Jindal, a. And bansal, i.j.s. finger dermatoglyphics 

of the blind. In: human biology – recent advances. 

https://doi.org/10.31887/dcns.2010.12.1/aneed
https://doi.org/10.1053/tmrv.2000.16228
https://doi.org/10.1016/s0161-6420(99)90251-8
https://journals.lww.com/ijo/pages/default.aspx/text.asp?1997/45/2/129/15002
https://journals.lww.com/ijo/pages/default.aspx/text.asp?1997/45/2/129/15002
https://doi.org/10.1186/1477-7800-6-14


 A. Arulmozhi, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2023, IJMACR 

 
 

P
ag

e1
5

 
P

ag
e1

5
 

P
ag

e1
5

 
P

ag
e1

5
 

P
ag

e1
5

 
P

ag
e1

5
 

P
ag

e1
5

 
P

ag
e1

5
 

P
ag

e1
5

 
P

ag
e1

5
 

P
ag

e1
5

 
P

ag
e1

5
 

P
ag

e1
5

 
P

ag
e1

5
 

P
ag

e1
5

 
P

ag
e1

5
 

P
ag

e1
5

 
P

ag
e1

5
 

P
ag

e1
5

 
  

Vol. Ii, i.j.s. bansal (ed.). Today and tomorrow’s 

printers and publishers, new delhi (1983). P. 87-93. 

18. N. Seth & s.m.s. chahal (2004). A study of red cell 

genetic markers in myopia. The anthropologist. 6:4, 

235-238.   

19. Giannantonio, c. I gruppi sanguigni in relazione ad 

alcune malattie oculari. Ann. Oftal clin. Ocul, 1928, 

56: 673-692. 

20. Scialdone, d. And pantalone, t. Correlazione tra 

gruppi sanguigni abo e miopia elevata. Ricerche 

statistiche. Ann. Ottalm, 1963, 89: 375-380. 

21. Wilk, a., gajewski, c. And marcinkiewicz, s. 

Distribution of blood groups of the system abo in 

individuals with different states of refraction of the 

organ of sight. Przegl. Antrop, 1969, 35: 311-316. 

22. Mourant, a.e., kopec, a.c. and domaniewska-

sobczak, k. Blood groups and diseases. A study of 

associations of diseases with blood groups and other 

polymorphisms. Oxford university press, oxford 

(1978) 

23. Padma t, murty js. Association of genetic markers 

with some eye diseases. Acta anthropogenet. 

1983;7(1):1-12. 

24. Brooks, a.m. and gillies, w.e. blood groups as 

genetic markers in glaucoma. Br. J. Opthalmol,1988, 

72, 270-273. 

25. Leske mc, nemesure bb, he q, mendell n, polednak a. 

Open-angle glaucoma and blood groups. The 

barbados eye study. Arch ophthalmol. 1996 

feb;114(2):205-10.   


