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ABSTRACT

Purpose: This cross-sectional study sought to determine the association between ABO/Rh blood
groups and myopia among adults in Ghana

Methods: This study was conducted among randomly selected 407 students at the College
of Science, Kwame Nkrumah University of Science and Technology. Non-cycloplegic objective
refraction using an autorefractor was used to determine the refractive status. ABO/Rh blood
groups were determined using the tile method. Data was entered and cleaned with Microsoft
Excel Version 16.0 and analyzed with Stata Version 15 employing Pearson’s Chi-square test of
association and Fisher’s exact tests to ascertain the association between myopia and ABO/Rh
blood groups. Statistical significance was defined as a p-value < 0.05 and 95% confidence interval.

Results: A total of 310 students participated in the study, out of which 169 (54.52%) were females
and 141 (45.48%) were males. The average (+5D) age of the students was 21.30 (+2.06). The
mean spherical equivalent measurements (+SD) for emmetropes, myopes and hyperopes were
+0.01D (#0.26), -1.51D (+1.25) and +0.85D (+0.79), respectively. Myopia prevalence was 34.19%.
The blood group prevalence in the population was O, B, A, and AB, with Rh+ being more common
than Rh-. The chi-square test indicated no significant correlation between myopia and ABO or Rh
blood groups (p-values of 0.381 and 0.0802, respectively).

Conclusion: While our research did not find any significant correlation between myopia and ABO/
Rh blood groups, we observed intriguing patterns of refractive errors and blood groups distribution
influenced by various factors.
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INTRODUCTION

There are an estimated 252.6 million
people worldwide with visual impairments,
defined as having a best-corrected visual
acuity of 6/18 (20/60) or worse in their
better-seeing eye (95% Cl, 111.4 — 424.5).
(Bourne et al., 2017). The leading causes of
vision impairment and blindness across the
world are refractive errors and cataracts
(WHO, 2019). Uncorrected refractive errors,
particularly myopia (nearsightedness), have
emerged as a significant global public health
concern (WHO, 2019). According to the World
Health Organization (WHQ), myopia affects
approximately 2.6 billion people worldwide,
with projections indicating that this number
could increase to about half of the world’s
population by 2050 (WHO, 2019). About one
billion of these cases could have been avoided
or remain unresolved (WHO, 2019). Myopia
occurs when light rays entering the eye
parallel to the optic axis are focused in front
of the retina, either due to the elongation of
the eyeball (axial myopia) or changes in the
structure of the cornea and lens (refractive
myopia) (Remington, 2012).

Risk factors for myopia development and
progression include prolonged near work,
reduced outdoor time, gender, race, and
genetics (Cao et al., 2020). Individuals with
myopia are at risk of developing bilateral low
vision, myopic macular degeneration, cataract,
and open-angle glaucoma (Haarman et al.,
2020). The prevalence of myopia varies across
different populations, with East and South
Asia reporting the highest rates, followed by
Europe and North America (Spillmann, 2020),
while South America and Africa record the
lowest prevalence rates (Grzybowski et al.,
2020). In Ghana, myopia prevalence among
school children is estimated to be 3.2%, and
among young adults, approximately 25.08%
(Kumah et al., 2013, Kumah et al., 2016).

The impact of myopia extends beyond visual
impairment, affecting the quality of life

and productivity of individuals. Long-term
complications from myopia can result in
reversible and irreversible visual impairment,
leading to significant economic costs
estimated at around $250 billion worldwide
(Naidoo et al., 2019). Emotional distress is also
experienced by individuals and their families.
The management and treatment of myopia
incur high economic costs, estimated to be
around $358.7 billion globally (Holy et al.,
2019).

The ABO and Rh blood group systems, which
play a crucial role in blood transfusion, have
also been associated with various systemic
and ocular conditions, including myopia
(Mrugacz et al., 2009). Studies have shown
that blood groups B and O are associated
with the development of myopia (Gupta
and Nishi, 2013, Sana et al., 2019). However,
most of these studies have been conducted
in Asia and thus their results could have been
affected by race or geographical location
thus the need to assess this relationship
among Africans. There is also paucity of data
on the association between myopia and
the ABO/Rh blood group systems in Africa
(Haarman et al., 2020). The aim of this study
was to investigate the possible association
between myopia and the ABO/Rh blood
group system among Ghanaians. The findings
of this research shed light on the relationship
between myopia and blood groups in Africa,
and serve as a foundation for further studies
in this field. Furthermore, these results have
important implications for improving eye care
services, promoting preventive measures,
and informing stakeholders and policymakers
about the importance of early screening and
treatment of myopia.

METHODOLOGY

The study was conducted at the Optometry
Eye Clinic of the Department of Optometry
and Visual Science within the Aboagye
Menyeh Complex, College of Science in KNUST.
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The study population included students from
the College of Science, which has a student
population of 9,757 according to the records
from the University Registrar at the time of
the study. The study adopted a cross-sectional
study design and used simple random sampling
technique to select the participants. Cochran’s
formula was used to calculate a sample size of
407 from a student population of 9,757. Data
was gathered by administering a questionnaire
that comprised of three sections. The first
section included questions related to socio-
demographic details and history pertaining to
the eye. The second section collected patient
blood information while the third section was
designed for examiners to record the tests
and investigations conducted. Data collection
tools included a 6m Snellen visual acuity
(VA) chart, Topcon KR-800 autorefractor/
keratometer, single-use non-sterile gloves,
2.2mm lancet, blood collection tubes,
antiseptic (70% isopropyl alcohol wipes or
swabs), cotton wool, puncture-proof sharps
disposal container, anti-sera A, B, and D, glass
slides and wooden spatulas.

Participants were provided with a
guestionnaire to fill out information about
their sociodemographics, ocular history, and
blood history. One investigator then measured
the distance visual acuity using a 6m Snellen
visual acuity chart while the other investigator
determined the objective refraction using a
Topcon KR-800 autorefractor/keratometer.
After refraction, a medical laboratory scientist
used finger-prick (capillary sampling) to draw
blood and collect it onto glass slides. Anti-sera
A, B, and D were added to the drops of blood
to determine the ABO/Rh blood groups by the
tile method. All data collected were recorded
in section three of the questionnaire.

Appropriate safety and prevention protocols
were ensured to prevent any potential risks
such as eye fatigue, bruises or pain from
the trial frame, allergic reaction to tools
or reagents for taking blood samples, pain

or infection at the blood sampling site,
hematoma (bleeding), and exposure to blood-
borne microorganisms. Ethical clearance
was sought from the Committee on Human
Research, Publication, and Ethics (CHRPE/
AP/364/22) of KNUST before conducting this
research. Gatekeeper letters were sent to the
heads of the Optometry clinic and the Clinical
Analyses (CAn) laboratory. Informed written
consent was sought from selected students
before participation in the study and the study
conformed to the tenets of the Declaration of
Helsinki.

Data was entered and cleaned using Microsoft
Excel Version 16.0 and then exported
into Statistical Software for Data Science
(StataCorp. 2019. Stata Statistical Software
for Windows: Release 16, College Station,
TX: StataCorp LLC) for analysis. Descriptive
statistics including measures of central
tendencies, frequencies, tabulations, and
graphical representation were explored.
Test of association between categorical
variables was done using Pearson chi-square/
Fischer’s exact test. Correlation analysis was
performed on continuous variables using
pairwise correlation and t-test. A p-value of
less than 0.05 at 95% confidence intervals was
considered significant.

RESULTS

Demographic Characteristics of
Participants

A total of 310 students participated in the
study, with 169 (54.52%) females and 141
(45.48%) males. The mean (+SD) age of the
participants was 21.30 (+2.06) years. The table
below shows the demographic characteristics
of the participants.
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Table 1: Socio-Demographic Characteristics
of Participants

Table 2: Distribution of Refractive Status
among Participants

Variable n (%)

Age Group

18-21 186 (60.00)
22-25 116 (37.42)
26-29 6 (1.94)
30-33 1(0.32)
34-36 1(0.32)
Sex

Male 141 (45.48)
Female 169 (54.52)
Year of Study

Year 1 17 (5.4)
Year 2 117 (37.74)
Year 3 69 (22.26)
Year 4 84 (27.10)
Year 5 22 (7.10)
Year 6 1(0.3)
Faculty

Physical and 132 (42.58)
Computational

Sciences

Biosciences 178(57.42)

n = number of participants, % = Percentage
of participants

Refractive Status

The mean (+SD) spherical equivalent measures
of emmetropes, myopes and hyperopes were
0.01DS (+0.26), -1.51DS (+1.25), and +0.85DS
(£0.79) respectively. The overall prevalence of
myopia was 34.19%. The table below shows
the distribution of refractive status among
the participants. Table 2 below displays the
distribution of refractive errors among the
participants.

Refractive n Mean SD %

Status

Emmetropia 144 0.226 0.296 46.45
Myopia 106 -1.196 1.194 34.19
Hyperopia 60 0.979 0.847 19.35
Spherical Equivalence

Emmetropia 144 0.010 0.262 46.45
Myopia 106 -1.507 1.249 34.19
Hyperopia 60 0.854 0.790 19.35

The refractive status was further divided into
myopes and non-myopes and their distribution
among faculties and years of study are shown
in Tables 3 & 4.

Table 3: Distribution of myopia status
among faculties

Myopia Status n %

Non-Myope 204 65.81

Myope 106 34.19
Distribution of non-myopes among faculties
Biosciences 119 58.33

Physical and 85 41.67
Computational

Sciences

Distribution of Myopes among faculties

Biosciences 59 55.66
Physical and 47 4434
Computational

Sciences
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Table 4: Distribution of myopia status among the year of study

Myopia Status  Year of Study

Year1 Year2 VYear3 Year4 Year5 VYear6 Total
Non myope 12 82 37 57 15 1 204
Myope 5 35 32 27 7 0 106

ABO/Rh Blood Groups of Participants

There are 4 blood groups under the ABO
system and 2 main groups under the Rhesus
factor blood group system. A combination
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of these 2 blood groups gives 8 major
blood groups. Figures 1, 2 and 3 shows the
distribution of the various blood groups
among the students in CoS.

72
37 i I
B [¢]

81

mMale ®Female

Fig. 1: The distribution of ABO blood group across gender
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Fig. 2: The distribution of Rh blood group across gender
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Fig. 3: The distribution of ABO/Rh blood groups among Participants

Association between Myopia and
ABO/Rh Blood Groups Among
Participants

The number of myopes in each blood group
was lower as compared to the number
of non-myopes. So, overall, the number

of non-myopes was higher than myopes.
Chi-square test of association explored the
association between myopia and the ABO
blood group and it revealed X?=3.07, p=0.381
For the association between myopia and Rh
blood group, it revealed X?=0.0631, p=0.802.

Table 5: Distribution between myopia status and blood group
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Blood Group

ABO System  Non-myope Myope Total Percentage (%)
A 41 26 67 21.61

AB 11 2 13 4.19

B 53 24 77 24.84

0 99 54 153 49.36

Rh System

Rh- 12 7 19 6.13

Rh+ 192 99 291 93.87

Total 204 106 310 100.00
DISCUSSION low prevalence of myopia in our study could

The primary objective of this study was to
ascertain the association between myopia
and ABO/Rh blood groups. Our investigation
revealed no statistically significant correlation
between myopia and ABO/Rh blood groups,
aligning with the outcomes of other studies
such as those conducted by Gaonkar et al.
(2020), Zahra and Hussain (2016) and Ved et al.
(1979). Comparable to our findings, research
that identified a significant association
between myopia and ABO/Rh blood groups
tended to have larger sample sizes (>180
myopes) as seen in the studies by Sana et al.
(2019) and Gupta and Nishi (2013), whereas
our study identified only 106 myopes.

It is worth noting that our study observed a
unique distribution of refractive conditions
among participants, deviating from the
usual findings of studies conducted among
tertiary students. Specifically, we found
that emmetropes comprised the largest
group, followed by myopes and hyperopes.
In contrast, previous research conducted in
academic settings has typically indicated a
higher prevalence of myopia, followed by
emmetropia and hyperopia. This variance
has been attributed to a range of factors such
as ethnicity, familial history, and the intensity
of education. (Shneor et al., 2022, Abuallut
etal., 2020, Wei et al., 2018). The relatively

potentially be due to the higher proportion of
non-myopic participants.

In our observations, astigmatism was the
most prevalent refractive error pattern among
students, with compound myopic astigmatism
being the most common form (36.60%) and
pure spherical errors being rare. This aligns
with a study by Dobson et al. (2007) who
indicated changing trends in astigmatism
with age, often accompanied by an increase
in myopic astigmatism. Notably, increasing
astigmatism has been associated with
accelerated myopia progression in children,
possibly due to the impact of astigmatic blur
during emmetropization Fan et al. (2004),
which could be a contributing factor to the
high prevalence of myopic astigmatism
(48.69%) observed in our study (Gwiazda et
al., 2000).

Our study also unveiled gender-based
differences in myopia prevalence, with more
females identified as myopes. This observation
could be influenced by the higher female
participation rate in our study. This trend
was consistent with reports from Taiwan
National Health Interview Survey and French
studies that highlighted a higher prevalence
of myopia in younger individuals, particularly
females (Xiang and Zou, 2020). Factors such
as education level, near work engagement,
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and earlier puberty onset in females might
contribute to this gender-based difference in
myopia prevalence (Saw et al., 2002)

In relation to ABO/Rh blood groups, we
observed a distinct distribution pattern in
our study. The blood group O+ had the highest
representation, followed by B+, A+, AB+, O-,
A-, B-, and AB-. This pattern closely aligns with
previous African studies, with only a slight
deviation seen in the higher prevalence of A-
blood group compared to B- in our study (Doku
etal., 2022, Sawadogo et al., 2019). In contrast,
patterns seen in China Liao and Li (2020) and
India Behra and Joshi (2013) exhibit different
sequences. Genetic and environmental
factors might contribute to these variations
in ABO/Rh blood group distributions. The high
prevalence of blood group O, being a universal
donor, is advantageous for emergency blood
transfusions.

Remarkably, most myopes in our study
belonged to blood group O (50.94%),
followed by A (24.53%), B (22.64%), and AB
(1.89%), with the majority of myopes being
Rh+. In India and Pakistan, studies reported
similar but varying sequences of blood group
prevalence among myopes (Sana et al., 2019,
Zahra and Hussain, 2016). These regional
disparities could be attributed to geographical
and genetic influences.

Our study’s myopia prevalence (34.19%)
exceeded the rates reported by Kumah et al.
(2016) and Abdul-Kabir et al. (2016) in Ghana,
which might be due to the use of tertiary
students as subjects who often engage in
prolonged near work and screen time (Cao
et al., 2020). However, this difference could
also be influenced by the non-cycloplegic
refraction method, potentially overestimating
results as suggested by (Morgan et al., 2015,
Fotouhi et al., 2012).

Significantly, we established a strong
association (p<0.01) between knowledge
of myopia and myopic status, indicating

that a substantial number of myopes were
unaware of their refractive status and didn’t
use corrective measures. This observation
resonated with findings from studies in
Nigeria, Ebeigbe et al. (2013) and Saudi Arabia,
Almuijalli et al. (2020), reinforcing the need
for increased awareness and intervention to
manage myopia among tertiary students.

In summary, this study provides valuable
insights into the intricate relationship between
myopia, ABO/Rh blood groups, and refractive
conditions. While no significant association
was found between myopia and ABO/Rh
blood groups, the prevalence of refractive
errors and blood groups exhibited intriguing
patterns influenced by demographic and
genetic factors. Our findings underscore the
importance of heightened awareness and
targeted interventions to address the growing
prevalence of myopia among tertiary students.

CONCLUSION

Our investigation into the potential association
between ABO/Rh blood groups and myopia
among adult Ghanaians yielded a notable
finding, in that, no significant correlation
was observed between these variables. This
main result highlights the need for further
research to shed light on the intricate factors
influencing myopia development.

LIMITATIONS

Several limitations were identified in this study
that merit consideration. The relatively smaller
sample size of myopic students compared
to non-myopes might have influenced the
absence of an observed association between
myopia and ABO/Rh blood groups. The use
of a non-cycloplegic refraction method for
assessing participants’ refractive statuses
introduces the possibility of underestimating
or overestimating refractive powers.
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RECOMMENDATIONS

The findings of this study underscore the
significance of education and awareness
in addressing the escalating prevalence
of myopia. A significant correlation was
observed between lack of knowledge
regarding refractive errors and the presence
of myopia. Similarly, individuals not wearing
corrective spectacles exhibited myopia. These
findings collectively contribute to the rising
myopia prevalence. It is recommended that
students be educated about the importance
of regular eye examinations conducted by
professional eye care practitioners. Given the
heavy involvement of students in near-work
activities, proactive measures are vital to
curbing the progression of myopia.

In summary, the urgency of combating
myopia’s upward trajectory necessitates a
multifaceted approach, combining awareness,
education, and comprehensive eye care.
By addressing modifiable risk factors and
conducting extensive research, clinicians and
researchers can collaborate to curb myopia’s
prevalence and enhance ocular health on a
global scale. This study offers a foundation
upon which future interventions can be built
to counteract the pervasive challenge of
myopia.
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