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Abstract
Myopia is a shortsightedness of the eye which is a refractive index abnormality and highly associated to near range of light exposure to
the eyes especially those using computers and smart phones. Many persons are coming down with different eye problems both the young and
old but myopia is among the most frequently reported cases of the eyes in the hospitals. This research was carried out to ascertain the degree
of alterations in some haematological features of subjects with myopia in Nigeria. The research was carried out in a secondary health Care in
Umuahia. A total of 180 subjects were chosen for the research. Ninety subjects were myopia patients and ninety subjects were the control. A
venous blood sample of 2ml was collected into EDTA container for full blood count (FBC) assay and results analysed using t-test and significance
level set at P<0.05. The study revealed significant increase (P<0.05) in ESR, Lymphocyte, monocyte, eosinophil among the myopia patients (13.0±
3.7mm/hr, 38.0±10.2%, 4.0±0.7%, 2.0±0.5%) in relation to the control (6.8±2.1 mm/hr, 34.0±9.4%, 2.4 ±0.3, 1.0±0.2%), pronounced reduction
(P<0.05) among the myopia patients in neutrophil, PCV, haemoglobin, red blood cells (56±.08.5%, 35.0± 5.8%, 11.67±0.7g/dl, 3.89±0.2 X1012/L)
compared to control (62.0±7.2%, 43.0±8.9%, 14.33±0.5 g/dl, 4.78± 0.5 X 1012/L) and no reduction (p>0.05) in Mean cell volume, Mean cell
haemoglobin and Mean cell haemoglobin concentration among the myopia patients (89.97±10.6fl, 30.0±8.4pg, 333.43±20.6g/dl) in relation to
the control (89.96±18.3fl, 29.98±10.20pg, 333.26±15.4g/dl). The results indicated reduction in red cell lines and elevation in the total white cell.
There was increased ESR may be because of reduction in RBCs, PCV and haemoglobin. The patients with myopia should be monitored especially
as it concerns haematological parameters to ensure their well-being. People who are diagnosed with myopia should be requested to include full
blood count as part of their routine tests to ensure their health status is in order.
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Abbreviations: ESR: Erythrocyte Sedimentation Rate; WBC: White Blood Cells; PCV: Packed Cell Volume; MCV: Mean Cell Volume; MCH: Mean
Cell Haemoglobin; MCHC: Mean Cell Haemoglobin Concentration; FBC: Full Blood Count

Introduction
Myopia as shortsightedness is the most common refractive
abnormality of the eye and has continued to be more prevalent in
the recent times. Though the exact cause may not be known but
it is suggested that it has to do with eye fatigue from computer
use and other extended near vision tasks coupled with genetic
predisposition for myopia. Myopia is reported as a frequent
refractive index case disturbing about 100 million persons in
the developed world. Its occurrence continues to rise for over
past ten years now raising interest in both public and scientific
community [1,2]. The occurrence of myopia changes in many
parts of the society [3-6]. Myopia is shown to be more dominant
in developed nations and places in relation to undeveloped
places [7-11].
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The fast increase in the prevalence of myopia shows strong sign
that present extrinsic factors must have a serious association to
the formation of myopia that cannot be explained by a genetic
model alone [12,13]. Myopia has been implicated as the sixth
leading cause of vision loss [14].

To control myopia, the degree of eye elongation should
be reduced. The level of myopia development is more among
young subjects who usually become normal around 16 years
of age [15]. Both environmental and genetic factors have been
associated with the onset and progression of myopia [16].

The phenomenon that myopia spring up from the practice of
the eyes during near vision activities was first described Cohn in
1886 and has been connected since to Kepler [17]. The belief in
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most use and abuse theories is that close sight focusing, such as
reading, and computer use is somehow indirectly connected to
axial length elongation. The usual belief is the frequent viewing
at objects at [18-21] inches leads the focusing system to get stuck
at the close reading or computer distance Some researchers
have opined that the amount of time spent outside in sunlight is
highly linked to the development of myopia than the amount of
time spent reading, studying, or working on a computer [22-24].
Optometrists first began using bifocal lenses to attempt to
slow myopia progression in the 1940s. The rationale was that if
accommodation or focusing caused an increase in myopia, then
bifocals or multifocals should lower the accommodative reaction
and then reduce myopia development [25].

Aim

This study was done to determine the changes in some
haematological features of myopia subjects in Nigeria.

Materials and Method
Study area

The research was carried out at Daughters of Mary Mother of
Mercy Hospital, Umuahia, Nigeria.
Table 1: Haematological features of the subjects.

Subjects
A total of 180 subjects were selected for the study, 90
subjects were myopia patients and 90 subjects were apparently
healthy individuals as the control.

Ethical consideration

This research was done in adherence to the guidelines of the
Helsinki Declaration on biomedical research on human subjects.
The subjects’ vital information was kept confidential.

Statistical analysis

The findings were shown in tables as mean and standard
deviation and were analysed using student t-test and the level of
significance was set at P<0.05.

Haematological Investigation

The full blood count was done using Mindray BC-5300. The
parameters investigated include Erythrocyte Sedimentation Rate
(ESR) total white blood cells (WBC), neutrophils, lymphocytes,
red blood cells, haemoglobin, packed cell volume (PCV), mean
cell volume (MCV), mean cell haemoglobin (MCH) and mean cell
haemoglobin concentration (MCHC) (Table 1).

Parameters

Myopia (90)

Control (90)

Significance Level

ESR

13.0±3.7

6.8±2.1

P<0.05

Neutrophil (X109/L)

56.0±8.5

62.0±7.2

P<0.05

4.0±0.7

2.4±0.3

WBC (X109/L)

Lymphocyte (X109/L)
Monocyte (X109/L)
Eosinophil

RBC (X1012 /L)

5.2±0.6

4.8±0.4

38.0±10.2

34.0±9.4

2.0±0.5

1.0±0.2

3.89±0.2

4.78±0.5

Haemoglobin (g/dl)

11.67±0.7

14.33±0.5

MCV (fl)

89.97±10.6

89.96±18.3

MCHC (g/l)

333.43±20.6

PCV (%)

MCH (pg)

35.0±5.8

43.0±8.9

30.0±8.4

29.98±10.20
333.26±15.4

P>0.05
P<0.05
P<0.05
P<0.05
P<0.05
P<0.05
P<0.05
P>0.05
P>0.05
P>0.05

ESR= Erythrocyte Sedimentation Rate,WBC=Total white blood cell, RBC= Red blood cell, PCV= Packed cell volume, MCV= Mean cell volume,
MCH= Mean cell haemoglobin, MCHC= Mean cell haemoglobin concentration

Results
The study indicated significant increase (P<0.05) in ESR,
Lymphocyte, monocyte, eosinophil among the myopia patients
(13.0± 3.7mm/hr, 38.0±10.2%, 4.0±0.7%, 2.0±0.5%) compared
to the control (6.8±2.1 mm/hr, 34.0±9.4%, 2.4 ±0.3, 1.0±0.2%),
significant decrease (P<0.05) among the myopia patients in
neutrophil, PCV, haemoglobin, red blood cells (56±.08.5%, 35.0±
5.8%, 11.67±0.7g/dl, 3.89±0.2 X1012/L) compared to control
(62.0±7.2%, 43.0±8.9%, 14.33±0.5 g/dl, 4.78± 0.5 X 1012/L)
and no significant difference (p>0.05) in MCV, MCH and MCHC of
the myopia patients (89.97±10.6fl, 30.0±8.4pg, 333.43±20.6g/
002

dl) compared to the control (89.96±18.3fl, 29.98±10.20pg,
333.26±15.4g/dl).

Discussion

The study was done in myopia patients who have no other
recorded and proven disease conditions except myopia and
the apparently healthy subjects as the control. The study
was done to ascertain the level of changes in haematological
parameters associated to myopia. The research indicated
elevated ESR among the myopia patients which may be because
of increased inflammation, cytokines and raised acute-phase
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protein with reduced PCV as observed in the myopia patients.
All the differential counts were raised except neutrophil that
were reduced and no change in the total white cells. This may
show increased release of cytokines that may have negative
implication on the haematological features. The study showed
reduction in red cells, PCV and haemoglobin. This could be that
there was suppression in erythropoiesis due to suppression of
the bone marrow and may be linked to raise damage of cells. The
red cell indices indicated no change. This shows that anaemia
in myopia patients is normocytic normochromic as a chronic
disease. Haematological parameters have been reported to be a
vital indicator of the status of individuals in health and disease
[26,27]. It could be used to monitor the progress of disease as
well as treatment. The prevalence of myopia continues to rise
may be due to exposure to lights such as increase use of computer
and smart phones. Smart phones can cause a serious damage to
the eye due to the proximity to the eye and especially when used
in a poorly lighted environment especially in the nights. Those
using computer and smart phones are advised to wear lenses
as protective devices to the eyes. The Sight is important to all
human being not minding your profession. The study had shown
a great alteration in the haematological parameters studied.
Those involved in the management of these myopia patients
should take note of these haematological changes.

Conclusion

Myopia is shortsightedness which is a refractive abnormality
of the eye and has prevalent in recent times may be linked to
exposure to computers and smart phones which are placed at a
close range to the eyes. The study showed reduction in red cell
lines and elevation in the total white cell. There was increased
erythrocyte sedimentation rate may be as a result of reduction
in red blood cells, packed cell volume and haemoglobin. The
patients with myopia should be monitored especially as it
concerns haematological parameters to ensure their well-being.
People who are diagnosed with myopia should be requested to
include full blood count as part of their routine tests to ensure
their health status is in order.
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