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Background: Anemia has been recognized as a chronic complication of diabetes mellitus. Oxidative stress created by 
chronic hyperglycemia leads to RBC damage and is involved in the pathogenesis of anemia. Anemia induced hypoxia 
leads to vaso-proliferation in the retina and in turn to development and deterioration of diabetic retinopathy.
Objective: The aim of the study was to find out whether anemia is prevalent in cases of type II diabetes mellitus (DM). 
To find out whether there exist a relationship between anemia and diabetic retinopathy.
Materials and Methods: The study was done on total 135 subjects. The control group (Group-A) included 45 age and 
sex matched healthy subjects. The case group was divided into 2 groups, 45 subjects diagnosed with type II DM without 
diabetic retinopathy (Group-B) and 45 subjects of type II DM with diabetic retinopathy (Group-C). The mean hemoglobin 
level, total red blood cell (RBC) count and packed cell volume (PCV) were compared in 2 groups.
Result: The mean hemoglobin level in Group-A, B, and C were 14.23±0.83 gm/dl, 12.22±0.11 gm/dl, and 10.44±0.23 gm/dl,  
respectively (p<0.001). The mean PCV in Group-A, B, and C were 44.21±0.34%, 41.11±1.22%, and 37.86±1.12%, respec-
tively (p<0.001). The mean RBC count in Group-A was 5.9 ±0.11 million/mm3, Group-B was 5.4±0.83 million/mm3, and in 
the Group-C was 4.6±1.3 million/ mm3. The mean hemoglobin level, RBC count, and PCV were found to be significantly 
lower in subjects with diabetes as compared to non-diabetic subjects. The values were further statistically significantly 
lower in diabetic subjects with retinopathy.
Conclusion: We conclude that unrecognized anemia exists in diabetic subjects. The severity of anemia is greater in 
subjects with retinopathy. It is suggested that the hematological parameters should be evaluated and treated periodically 
in diabetic patients to reduce the load, of ocular morbidity due to retinopathy. 
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Introduction

The changing lifestyle and dietary habits have increased 
the incidence of diabetes multifold times. The increasing inci-
dence of diabetes mellitus is a major public health concern. 

Improvements in healthcare and specific treatments have 
increased the life expectancy and survival rate of the diabetic 
patients. On the other hand increased life span is associated 
with higher prevalence of diabetes mellitus related complica-
tions and in turn poor life quality of patients.[1] Retinopathy, 
nephropathy, and neuropathy are various microangiopathic 
complications associated with diabetes. Diabetes is a well- 
established cause of diminution of vision and retinopathy is 
the commonest etiology for it. Retinopathy is a well-known 
complication of diabetes mellitus.

Anemia is a long-term complication of diabetes mellitus. 
The  prevalence of anemia in diabetic patients is reported as 
14–48%.[2,3] The etiology and pathogenesis of anemia in diabetes 
mellitus (DM) patients are multifactorial including inflammation, 
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Organization (WHO) definition, i.e. hemoglobin level <13 gm/dl  
in men and <12  gm/dl in women to define anemia.[11] All 
patients underwent an ophthalmologic examination of the 
anterior segment under slit lamp and retina examination by 
an indirect ophthalmoscope. The patients were investigated 
for hemoglobin level, total red blood cells (RBC) count and 
packed cell volume (PCV).

Results

Out of total 45 subjects in the control group, there were 
22 males and 23 females. Among the diabetic subjects, there 
were 44 males and 46 females. The mean age of the non- 
diabetic subjects was 63.1±0.12 years and mean age of dia-
betic subjects without retinopathy was 62.3±0.98 years and 
with retinopathy was 65.78 ± 0.56 years. The mean duration 
of disease of the subjects without retinopathy was 7.8±0.45 
years and the mean duration of disease of subjects with 
retinopathy was 14.3±0.6 years. The mean anthropometric 
parameters were comparable in both case and control group 
(Table  1). The incidence of anemia was higher in Group-B 
and C as compared to Group-A (Table 2). The mean hemoglo-
bin level, RBC count, and PCV of the 3 groups are described 
in Table 3. 

Discussion

In our study, the incidence of anemia was higher in the 
diabetic group (26.67%) as compared to non-diabetic group 
(17.8%). The incidence was further higher in diabetics with 
retinopathy (37.78%). Thomas et al. in their study on anemia 
in diabetic population found anemia prevalent in the diabetic 
population. They found 15% females and 13% males with 

nutritional deficiency, drugs, and nephropathy. Hyperglycemia in 
diabetes leads to increased expression of inflammatory markers 
like IL-6 and TNF-α. These cytokines have anti-erythropoietic 
effect leading to lowered hematocrit values. The longer the dura-
tion of the disease and poorer the glycemic control more severe 
is the inflammatory response.[4,5,6]

Anemia leads to development, progression, and prolifera-
tion of diabetic retinopathy and other comorbidities associated 
with diabetes mellitus.[7] The severity of retinopathy is inversely 
related to the hematocrit values.[1] Subjects with hemoglobin 
levels <12 gm% are having double risk of  having retinopathy as 
compared to subjects with a normal value of hemoglobin. They 
are also at 5% additional increased risk of developing prolif-
erative retinopathy.[8] Anemia usually remains  unrecognized 
and untreated in the diabetic population. Treatment of  anemia 
apart from improving exercise tolerance also decreases the 
rate of micro and macrovascular complications.[7,9,10] Early 
recognition and treatment of anemia in the diabetic popula-
tion decreases morbidity and mortality and leads to  better life 
quality of diabetic subjects. So, we conducted this study to 
find out whether anemia is prevalent in the diabetic popula-
tion. Whether there exists an association between anemia and  
diabetic  retinopathy (DR).

Materials and Methods

The current case-control study was conducted in the 
Department of Physiology in collaboration with Department 
of Ophthalmology. Institutional Research Committee and 
Institutional Ethics Committee clearance was procured. 
Informed consent was obtained from all the participants. 
The study was done on total 135 subjects. The control group 
(Group-A) included 45 age, sex, and body built matched 
healthy subjects. The case group included 90 diabetic sub-
jects. They were further subdivided into 2 groups: Group-B 
consisting of 45 subjects of type II DM without diabetic retin-
opathy and Group-C consisting of 45 subjects of type II DM 
with diabetic retinopathy. The patients with a history of any 
cause of anemia like acute or chronic blood loss, malignancy 
or under treatment for anemia were excluded from the study. 
Basic data such as age, duration of disease, history of hyper-
lipidemia, blood pressure were recorded in the study per-
formed. We have used criteria according to the World Health 

Table 1: Patients characteristics of 3 groups 

Non-diabetic
(Group-A)

Diabetic without retinopathy 
(Group-B)

Diabetic with retinopathy 
(Group-C)

Total subjects 45 45 45
Male subjects 22 24 20
Female subjects 23 21 25
Mean age (years) 63.1±0.12 62.3 ±0.98 65.78±0.56 
Mean duration of disease (years) NA 7.8±0.45 14.3±0.6 
Mean BMI (kg/m2) 23.78±1.11 24.12±1.3 24.78±1.42
Mean body weight (kg) 63.67±1.2 65.69±1.6 67.89±1.45

Table 2: Prevalence of anemia in 3 groups 

No. of subjects 
non-anemic

No. of subjects 
anemic

% anemia

Group-A 37 08 17.8%
Group-B 33 12 26.67%
Group-C 28 17 37.78%
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screening and timely intervention for anemia in diabetic indi-
viduals may be helpful in delaying the progression of vascu-
lar complications in diabetic subjects.[23] Singh et al. in their 
case report noted spontaneous closure of microaneurysms 
on the treatment of anemia in type I diabetes mellitus with 
background diabetic retinopathy.[24] Shorb et al. also reported 
a rapid progression to proliferative retinopathy in patients 
with iron deficiency anemia.[25] Friedman et al. reported their 
experience of resolution of macular hard exudates in patients 
treated with erythropoietin for anemia.[26] This consensus 
statement released after the meeting of Indian Diabetologists 
and Nephrologists on the treatment of anemia in patients with 
diabetic kidney disease recommended early identification and 
treatment of anemia to improve patient outcome with dia-
betic kidney disease. The patient usually requires treatment 
in form of erythropoiesis-stimulating agents (ESA) along with 
 parenteral iron therapy.[27-29]

Similar to the previous investigators, we noted a higher 
incidence of anemia in the diabetic population as compared to 
the non-diabetics. Increased incidence and severity of anemia 
were noted in diabetic subjects with retinopathy. In conclu-
sion, we would like to say that unrecognized anemia exists 
in diabetic subjects. The severity of anemia is increased in 
subjects having retinopathy. We suggest that the hematologi-
cal parameters should be evaluated periodically. Identification 
and treatment of anemia would make a positive impact in 
 preventing micro vascular complications such as retinopathy. 
Our sample size was small further mass level studies can be 
done on larger sample size. In our study, we have not evalu-
ated the beneficial effect of treatment of anemia in the diabetic 
population. Study need to be done to elucidate the effect of 
treatment of anemia on the progression of diabetic comorbid-
ities in type I as well as type II diabetes mellitus.

Conclusion

We conclude that unrecognized anemia exists in diabetic 
subjects. The severity of anemia is greater in subjects with retino-
pathy. It is suggested that the hematological parameters should 
be evaluated and treated periodically in diabetic patients to 
reduce the load, of ocular morbidity due to retinopathy.
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