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ABSTRACT
Objective: To determine the frequency and type of anemia based on MCV in diabetic patients.

Materials and Methods: A Retrospective descriptive study, done at Peshawar Medical College, Peshawar, and its affiliated 
teaching hospitals from January 2016 to August 2018. It was a Laboratory and Medical OPD record-based study of 450 
diabetic patients presenting to these teaching hospitals. 

Results: Among 450 diabetic patients, 283(63%) were having anemia (Hb less than 13.5 g/dl in males and 11.5 g/dl in fe-
males). Among those who had anemia, 102(36%) had microcytic hypochromic, 176(62%) had normochromic normocytic 
and 6(2%) had macrocytic anemia on the basis of the mean corpuscular volume of more than 80, 80-95 and 95 fl respec-
tively.

Conclusion: More than 60 % of diabetic patients presented with anemia predominantly suffering from normocytic and nor-
mochromic anemia. 
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INTRODUCTION
Anemia is one of the common health problems 

in Pakistan. It is well identified and documented in most 
parts of the world but still, its incidence has not reduced 
probably due to ignoring it and not treating it. It is more 
common in children and women of childbearing age, es-
pecially belonging to low socioeconomic populations.1,2 
The main reason for its under-treatment is poor nutrition, 
high prevalence of infectious diseases, poverty, and lack 
of awareness3.

Some studies 4,5 also suggest that anemia is com-
monly associated with non-infectious diseases like diabe-
tes especially type II. Diabetes has taken the status of a 
global epidemic. In 2000 4 number of patients suffering 

from diabetes was 171 million which is estimated to reach 
366 million by 2030.

The incidence of Anemia is twofold in diabetics 
than in non-diabetics however the mechanism of its devel-
opment is not clearly understood. 9, 10

In Pakistan, the weighted prevalence of diabetes is 
reported to be 26.3%. The prevalence of diabetes in urban 
and rural areas has been reported to be 20.3% and 25.3% 
respectively. 

According to Faseeh et al 11 66.8% of patients re-
porting to a public sector tertiary care hospital in Pesha-
war are anemic (Hb<13g/dl for males and <12g/dl for fe-
males). Generally, anemia is a common health problem in 
middle and lower-income groups, who seek consultation 
from public sector hospitals, so in the present study, we 
planned to look for the condition of anemia in diabetes, re-
porting to tertiary care hospitals of the private sector in Pe-
shawar. Diabetics have reached an epidemic proportion 
in Pakistan during the last decade especially Type 2. The 
aim of the study was to determine the frequency of anemia 
in patients with diabetes and to assess the common type 
normally prevailing, based on MCV data of the patient. 
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MATERIALS AND METHODS
Data on diagnosed cases of DM type 2 were ob-

tained from medical O.P.D and laboratory records of Mer-
cy and Kuwait Teaching hospitals during the period Jan 
2016 to August 2018 after obtaining ethical approval from 
Peshawar Medical College Ethical Review Board. 

The study included both adult male and female 
subjects. Laboratory data of HbA1C levels of all those pa-
tients were taken from the lab registers. Those with HbA1C 
levels of > 6.5% were selected for the establishment of an 
association. The hematology analyzer reports were taken 
out and reviewed. Clinical data and demographic details 
of the patients were recorded on predesigned proforma. 
During the study period, a total of 450 cases with HbA1c 
of >6.5% were seen.

RESULTS
Table II Shows the common type of anemia, which 

is classified on the basis of MCV. 62% of the subjects suf-
fered from normocytic and normochromic anemia, while 
a lesser proportion had microcytic hypochromic anemia.

Classification of anemia as macrocytic, normocyt-
ic/normochromic, and microcytic/ hypochromic type in 
both genders was done on the basis of Mean Corpuscular 
Volume (MCV), with the cut of limits as more than 95 fl, 
80—95 fl, and less than 80 fl respectively. The most com-
mon anemia in both genders was found to be normocytic 
normochromic. The data are summarized in table III 

Table IV Shows, the common type of anemia, clas-
sified on the basis of MCV, in various age groups of dia-
betic patients. 

Table 2: Frequency of Most Common Anemia among Diabetes

Subjects with Anemia Microcytic, Hypochromic Normocytic, normochromic Macrocytic

283 102 176 6

36% 62% 2%

Table 1: Age and Gender wise distribution of anemic cases

Age in years Male Female

Number Percentage (%) Number Percentage (%)

Up to 35 17 21.5 30 14.7

36—55 49 62.0 163 80.0

Above 55 13 16.5 11 5.3

79 100% 204 100%

Table 3: Classification of anemia on the basis of MCV in both genders.

Type of anemia
Male Female Total

Number Percentage 
(%)

Number Percentage 
(%)

Number Percentage 
(%)

Macrocytic MCV 95 fl) 1 2 4 2 5 2

Normocytic and Normochromic (MCV 95—80 fl) 54 68 123 60 177 62

Microcytic and Hypochromic MCV   < 80fl. 24 30 77 38 101 36

Table 4:  Type of anemia on basis of MCV in diabetic cases

Age of patient Macrocytic N= (5) Normocytic & normochromic 
N=177

Microcytic & hypochromic N= 101

Number Percentage (%) Number Percentage (%) Number Percentage (%)

Up to 35 1 (2) 28 (60) 18 (38)

55—36 3 (2) 98 (62) 60 (37)

Above 55 1 (3) 50 (67) 23 (31)

DISCUSSION
Anemia is a common problem among patients 

with diabetes. Its early identification is of great importance 
because with the passage of time the condition may wors-
en and enhance the misery of the patient. Anemia may 

aggravate the complications of diabetes, like retinopathy 
and macrovascular complications.

In the present study among 450 diabetics, 
283(63%) people were found, and Sharif et al13 also report-
ed the same number of diabetic patients having anemia. 
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In contrast, another study conducted in Nigeria reported 
15.3% anemia in type 2 diabetics.14Prevalence of 19.6% 
was reported in another study.15

We found more females being affected by anemia 
as compared to males for obvious reasons. Same were 
the findings of a study conducted by Beard et al.16These 
findings were also consistent with the findings of Aldallal 
et al.17Though one of the most common causes of anemia 
in non-diabetic females is iron deficiency but on contrary 
to our study, most of the patients (62%) had normocytic 
normochromic anemia which might have been due to ne-
phropathy as a sequel of microvascular complication in 
diabetics 6-17.

We compared the frequency of different types of 
anemia in both genders. In the present study 38% of fe-
males while 30% of males were having microcytic hypo-
chromic anemia.  This type of anemia is more in females 
and may be attributed to physiological processes espe-
cially childbirth, pregnancy, and menstruation 18-19. On 
the other hand, 68% of males and 60% of females were 
suffering from normocytic normochromic anemia. The fre-
quency of macrocytic anemia was the same (2%) in both 
genders.

We assessed different types of anemias with refer-
ence to age. It was found that 67% of diabetics in the age 
group above 55 years as compared to 62% (36-55years) 
and 60% (below 35 years) were having normocytic normo-
chromic anemia. This may be due to anemia caused by 
renal complications of diabetes20.

Based on age, hypochromic microcytic anemia 
was found to be the most common type (38%) among the 
age group less than 35 years as compared to (31%) seen 
in the age group above 55 years. This could be attributed 
to probable menopause in females and a relatively de-
creased growth rate seen in both genders. At young age 
requirements for iron increase dramatically in both boys 
and girls due to the expansion of total blood volume, the 
increase in body mass, and menstruation in young fe-
males.21

CONCLUSION
The study concludes that normocytic normochro-

mic anemia is the most common type of anemia in diabet-
ic patients. Females are more vulnerable as compared to 
males. Age-wise analysis showed that at young age mi-
crocytic hypochromic anemia while at old age normocytic 
normochromic anemia is common. The physician should 
pay special attention to monitoring and management of 
anemia along with blood glucose levels in diabetic pa-
tients.
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