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Abstract 

Background: Myopia is shortsightedness of the eye that is a refractive index abnormality and 

highly associated with a near range of light exposure to the eyes especially those using 

computers and smartphones. Patients complain of different eye problems both the young and the 

old, but myopia is among the most frequently reported cases of the eyes in the hospitals.  

Objective: To evaluate the haematological manifestations of myopia patients in Khartoum State 

(Sudan).  

Materials and methods: This study was conducted in Kush Eye Center and Makkah Eye 

Hospital (Khartoum State, Sudan). A total of 100 patients were selected for the study. Fifty 

patients were myopia patients (test group) and fifty were non-myopia participants (control 

group). Venous blood samples were collected in ethylenediamine tetraacetic acid (EDTA) and 

tri-sodium citrate containers. Complete blood count (CBC) was performed using the automated 

hematological analyzer (Sysmex- KX-21N, Japan). Erythrocyte sedimentation rate (ESR) was 

measured by the ESR Fast Detector device. 

Results: The study revealed a significant increase (p < 0.05) in erythrocyte sedimentation rate 

(ESR), platelets (PLT) and neutrophils parameters among the test group patients (40.88 ± 26.97 

mm/hr, 313.98 ± 101.5 x109/L, 57.94 ± 7.33%) as compared to the control group participants 

(7.90 ± 4.42 mm/hr, 253.04 ± 105.27 x109/L, 41.22 ± 15.22%). Also, there was a significant 

decrease (p < 0.05) among the test group patients in lymphocytes, monocytes, eosinophils, PCV 

(packed cell volume), haemoglobin (Hb), red blood cell (32.66 ± 7.25%, 6.26 ± 1.82%, 3.06 ± 

1.45%, 32.56 ± 3.67%, 10.84 ± 1.23 g/dl, 3.61 ± 0.40 x1012/L) as compared to the control group 

participants (47.00 ± 13.93%, 7.86 ± 3.09, 3.98 ± 2.76, 38.84 ± 2.77 %, 12.93 ± 0.91 g/dl, 4.33 ± 

0.31x1012/L). Furthermore, there was no reduction (p > 0.05) in the mean cell volume (MCV), 

mean cell haemoglobin (MCH) and mean cell haemoglobin concentration (MCHC) among the 

test group patients (89.67 ± 0.86fl, 29.88 ± 0.35pg, 33.07 ± 0.51 g/dl) as compared to the control 

participants (90.03 ± 2.29fl, 29.85 ± 0.36pg, 33.01 ± 0.42 g/dl).  

 Conclusion: There was a significant association of myopia with a decrease in counts of red 

blood cells, lymphocytes, monocytes, and eosinophils; as well as a significant increase in 

erythrocyte sedimentation rate and counts of platelets and neutrophils.                                                       
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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 the past ten years now raising interest in both public and scientific 

community. The occurrence of myopia changes in many parts of the society; and it is shown to 

be more dominant in developed and undeveloped nations1. 

The fast increase in the prevalence rate of myopia shows strong sign and presents extrinsic 

factors which have a serious association to the formation of myopia that cannot be explained by a 

genetic model alone. Myopia has been implicated as the sixth leading cause of vision loss. To 

control myopia, the degree of eye elongation should be reduced. The distribution of myopia 

development is more among young subjects who usually become normal around 16 years of age. 

Both environmental and genetic factors have been associated with the onset and progression of 

myopia. The phenomenon that myopia spring up from the practice of the eyes during near vision 

activities was first described by Cohn in 1886 and has been connected since to Kepler2.                     

The belief in 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 18-21inches 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. 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 development3. 

According to literature, people who are diagnosed with myopia should be requested to include 

full or complete blood count as part of their routine tests to ensure their health status is in order. 

The complete blood count is one of the most frequently ordered laboratory tests in medicine. The 

components are the red blood cell count, hemoglobin, haematocrit, red blood cell (RBC) indices 

(including the mean cell volume (MCV), mean cell hemoglobin MCH), mean cell hemoglobin 

concentration (MCHC), and red cell distribution width), reticulocyte count, white blood cell 

count (WBC) and differential, and platelet count. To aid in understanding the multiple uses of 

the complete blood count, the article discusses the function, life cycle, and physiology of the 

various cell components. In addition, the characteristics of the various tests, including their 

strengths and limitations, are presented. This information can be helpful in difficult diagnoses 

and in monitoring treatments for hematologic disorders and other medical problems4. 

Modern cell counters measure the number of RBCs within a given blood volume by electrical 

impedance. RBC count is usually expressed as the number of RBCs per microliter or liter. 

Hemoglobin concentration is measured by converting hemoglobin to hemoglobin-cyanide and 

spectrophotometrically measuring its light absorption at 540 nm. Haematocrit is the percentage 

of whole blood volume represented by packed red blood cells. Automated cell counters calculate  
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haematocrit by multiplying RBC count and MCV. Mean cell volume (MCV) is a measure of the 

mean size of RBCs. Individual RBC volumes are measured directly by electrical impedance. The 

values are plotted on a histogram that is used to calculate the mean cell volume. MCV is useful 

in classifying anemia as normocytic, microcytic or macrocytic. Mean corpuscular hemoglobin 

(MCH) is the average hemoglobin content of a single RBC. It is calculated by dividing 

hemoglobin by the RBC count. Mean corpuscular hemoglobin concentration (MCHC) is the 

average red cell hemoglobin concentration expressed as a percent. It is calculated by multiplying 

hemoglobin by 100 and dividing the product by the haematocrit. Elevated MCHC can be caused 

by spherocytosis, hyponatremia, cold agglutinin, lipemia or strongly discolored plasma. 

Red cell distribution width (RDW) is a measure of variability in the size of RBCs. RDW is 

calculated by dividing the standard deviation from the RBC volume histogram by MCV. 

Increased variability in RBC size is called anisocytosis. An automated CBC with differential 

white blood cell count can determine 32 different hematological parameters.  Automated cell 

counters incorporate a method for flagging white blood cell (WBC), red blood cell (RBC) and 

platelet abnormalities. The flagged abnormalities prompt a medical scientist to perform a manual 

peripheral smear review and differential to verify the abnormality flagged as well as allow 

identification of additional morphological abnormalities5.  

To our best of knowledge this was the first study conducted in Sudan to determine the changes in 

haematological features in myopia patients in Sudan.  
 

Materials and methods                                                                                                                  
 

This study was carried out at Kush Eye center and Makkah Eye Hospital, Khartoum State, 

Sudan. Ethical approval was obtained from Al-Neelain University Ethical Research Board. 

Informed consent was taken from the study participants. Confidentiality of data collected was 

guaranteed throughout the period of the study. Permission to collect the specimens was granted 

from authorities of Kush Eye center and Makkah Eye Hospital. The specimens and information 

collected from all participants had not been used for any purpose other than this study. Data were 

collected through an interview using a self administered questionnaire.   

A total of 100 patients were selected for the study. Fifty patients were myopia patients (test 

group) and fifty were non-myopia participants (control group). Venous blood samples were 

collected in ethylenediamine tetraacetic acid (EDTA) and tri-sodium citrate containers. Complete 

blood count (CBC) was performed using the automated hematological analyzer (Sysmex- KX-

21N, Japan). Erythrocyte sedimentation rate (ESR) was measured by the ESR Fast Detector 

device. Haematological investigations included 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).                                                             

The collected data were analyzed using the Statistical Package for Social Science (SPSS)                              

program. Data were shown in tables as mean and standard deviation and were analyzed using 

student t-test and the level of significance was set at p < 0.05. 
 

Results  
 

 

As shown in Table (1), the study revealed a significant increase (p < 0.05) in erythrocyte  
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sedimentation rate (ESR), platelets (PLT) and neutrophils parameters among the test group 

patients (40.88 ± 26.97 mm/hr, 313.98 ± 101.5 x109/L, 57.94 ± 7.33%) as compared to the 

control group participants (7.90 ± 4.42 mm/hr, 253.04 ± 105.27 x109/L, 41.22 ± 15.22%). Also, 

there was a significant decrease (p < 0.05) among the test group patients in lymphocytes, 

monocytes, eosinophils, PCV (packed cell volume), haemoglobin (Hb), red blood cell (32.66 ± 

7.25%, 6.26 ± 1.82%, 3.06 ± 1.45%, 32.56 ± 3.67%, 10.84 ± 1.23 g/dl, 3.61 ± 0.40 x1012/L) as 

compared to the control group participants (47.00 ± 13.93%, 7.86 ± 3.09, 3.98 ± 2.76, 38.84 ± 

2.77 %, 12.93 ± 0.91 g/dl, 4.33 ± 0.31x1012/L). Furthermore, there was no reduction (p > 0.05) 

in the mean cell volume (MCV), mean cell haemoglobin (MCH) and mean cell haemoglobin 

concentration (MCHC) among the test group patients (89.67 ± 0.86fl, 29.88 ± 0.35pg, 33.07 ± 

0.51 g/dl) as compared to the control participants (90.03 ± 2.29fl, 29.85 ± 0.36pg, 33.01 ± 0.42 

g/dl).      

Table (1): Haematological features among test and control group participants 
 

Parameters Test group (No. 50) Control group (No. 50) p - value 

Hb (g/dl) 10.84±1.23 12.93±0.91 p < 0.05 

RBC (x1012/L) 3.61±0.40 4.33±0.31 p < 0.05 

PCV (%) 32.56±3.67 38.84±2.77 p < 0.05 

MCV (fl) 89.67±0.86 90.03±2.29 p > 0.05 

MCH (pg) 29.88±0.35 29.85±0.36 p > 0.05 

MCHC (g/l) 33.07±0.51 33.01±0.42 p > 0.05 

TWBC (x109/L) 5.79±1.41 8.87±2.99 p < 0.05 

Neutrophils (x109/L) 57.94±7.33 41.22±15.22 p < 0.05 

Lymphocyte (x109/L) 32.66±7.25 47.00±13.93 p < 0.05 

Monocytes (x109/L) 6.26±1.82 7.86±3.09 p < 0.05 

Eosinophils (x109/L) 3.06±1.45 3.98±2.76 p < 0.05 

PLTs (x109/L) 313.98±101.5 253.04±105.27 p < 0.05 

ESR (mm/hr) 40.88±26.97 7.90±4.42 p < 0.05 
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Discussion  
 

This study was conducted in myopia patients who have no other diagnosed diseases other than 

myopia and in apparently healthy, control, participants. The study was conducted to ascertain the 

level of changes in haematological parameters associated with myopia. The study showed 

elevated ESR among myopia patients which may be due to increased inflammation, cytokines 

production, and raised acute-phase, reduction in RBCs, PCV and haemoglobin protein with 

reduced PCV as observed in the myopia patients. All the differential counts were reduced except 

for neutrophils that were raised. The study showed reduction in RBC, PCV and haemoglobin. 

This could be due to suppression in erythropoiesis due to suppression of the bone marrow and 

may be linked to raised damaged cells. The RBC indices indicated no change. This shows that 

anaemia in myopia patients is chronic normocytic, normochromic anaemia. Haematological 

parameters have been reported to be an indicator of status of individuals in health and disease5.                                                                                                                                                                        

This phenomenon could be used to monitor the progress of disease as well as treatment. The 

prevalence rate of myopia continues to rise may be due to exposure to light 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 at 

night. Those using computer and smart phones are advised to wear lenses as protective devices to 

the eyes. The sight is important to all humans not minding the 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. 

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. The patients with myopia should be monitored especially as it concerns haematological 

parameters to ensure their well-being.  

Conclusion: There was a significant association of myopia with a decrease in counts of red 

blood cells, lymphocytes, monocytes, and eosinophils; as well as a significant increase in 

erythrocyte sedimentation rate and counts of platelets and neutrophils.  
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