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Prevalence of Anemia in Type 2 Diabetic Patients
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Abstract

Background: The aim of the study was to determine the prevalence
of anemia in patients with type 2 diabetes and to assess the risk of
anemia according to gender, age and glycemic control.

Methods: The study group comprised of patients with type 2 diabe-
tes attending Outpatient Diabetic Department of Amiri Hospital (Al-
Asimah Capital area) from January 1, 2016 to December 31, 2017.
Patients were divided into groups according to glycemic status and
gender. Glycated hemoglobin (HbA1C) values and hemoglobin (Hb)
levels were evaluated. The presence of anemia was defined by an Hb
level < 13.0 g/dL for men and < 12.0 g/dL for women.

Results: The prevalence of anemia is significantly greater in dia-
betic females (38.5%) than in diabetic males (21.6%) and in poorly
controlled diabetics (33.46%) than those with glycemic status under
control (27.9%) (P < 0.05). The average age of patients with anemia
was found to be 60.69 £ 0.198 years and the average age of patients
without anemia was found to be 54.07 &+ 0.121 years. This indicates
that the risk of anemia increases with age.

Conclusion: Screening for anemia at the time of diagnosis of diabe-
tes, diabetic medication compliance, awareness of the risk of anemia
and other complications in the diabetic patients helps in reducing the
prevalence of anemia in diabetic population.
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Introduction

Anemia, as defined by World Health Organization (WHO)
criteria less than 130 g/L for men and less than 120 g/L for
women, is a common blood disorder [1, 2] and it is a condition
in which the number of red blood cells (RBCs) is inadequate to
meet the physiologic needs of the human body [3]. According
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to WHO, around half of the cases of anemia in the world are
due to iron deficiency anemia (IDA) [4]. The reports showed
that the prevalence of IDA is 2.5 times that of anemia [5]. In
Kuwait, it is estimated that the prevalence of anemia is 3% in
adult males and 17% in females [5].

Diabetes mellitus is one of the major causes of morbid-
ity and mortality worldwide [6]. Worldwide prevalence of
diabetes mellitus is 8.3% affecting approximately 382 million
people. In Kuwait, the prevalence of type 1 diabetes is 2.8%
among expatriates and 2.3% among natives in the age group of
0 - 20 years. Asian expatriates of the age group 30 - 60 years
exhibit higher prevalence of type 2 diabetes than natives at
25.4% [7].

Diabetes mellitus can be classified into two types based on
the insulin dependence. Type 1 diabetes mellitus is also known
as juvenile diabetes or insulin-dependent diabetes, resulting
from autoimmune destruction of insulin producing beta cells
of pancreas. Whereas non-insulin-dependent diabetes, i.e.
type 2 diabetes mellitus, results from insulin resistance. This
is commonly seen in adults. Another type of diabetes, known
as gestational diabetes, can develop during pregnancy, which
improves or disappears after delivery, but studies showed that
20-50% cases of these can develop type 2 diabetes later in life
[8].

Patients with type 2 diabetes mellitus are twice more
likely to be prone to anemia than the patients without diabetes
[9]. Bosman et al (2001) identified anemia as a risk factor for
cardiovascular and end-stage renal diseases in diabetic patients
[10]. Keane and Lyle (2003) [11] further proved that reduced
hemoglobin (Hb) level identifies diabetic patients at increased
risk for hospitalization and premature death. Despite these
facts, anemia is unrecognized in 25% of the diabetic patients
[12]. Recent studies have shown that the incidence of anemia
in patients with diabetes is mostly associated with the presence
of renal insufficiency. Thus, diabetic patients have a greater
degree of anemia for their level of renal impairment than non-
diabetic patients presenting with other causes of renal failure
[1, 10, 13-15].

Factors suggested as the reason for the earlier onset of
anemia in diabetic patients include systemic inflammation,
inhibition of erythropoietin release, damage to the renal in-
terstitium, severe symptomatic autonomic neuropathy caus-
ing efferent sympathetic denervation of the kidney and loss of
appropriate erythropoietin, drugs, altered iron metabolism and
hyper glycemia [16].

Some studies have shown that the diabetic patients with
renal insufficiency are at a higher risk of developing anemia
than normal diabetics as the ability of their kidneys to pro-
duce erythropoietin reduces. Also, the hormone responsible
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for the production of RBCs is affected by diabetic neuropa-
thy resulting in anemia [2, 17, 18]. Subjects with diabetes also
have nutritional deficiencies for cyanocobalamin, folate and
iron which may result in different types of anemia. Metformin
may interfere with cyanocobalamin absorption, resulting in vi-
tamin B12 deficiency anemia [19, 20]. Because of the fact that
both anemia and type 2 diabetes share similar symptoms like
pale skin, chest pain, numbness or coldness in the extremities,
shortness of breath and headache [20], anemia remains uniden-
tified in most of the diabetes patients. Hence, it is important to
identify anemia in the diabetic patients.

To estimate the prevalence of anemia in patients with type
2 diabetes mellitus in one Capital area of Kuwait, we analyzed
data from laboratory information system (LIS) for adult pa-
tients attending Diabetes Outpatient Department (OPD) during
January 2016 - December 2017. Data were analyzed according
to gender, age and HbA 1C status.

Materials and Methods

This was a retrospective study of patients attending OPD of
Amiri Hospital (Al-Asima Capital area) and polyclinics, Ku-
wait. Data were collected from LIS with the approval of Health
Center’s ethics committee.

Subjects

The study includes adult male and female patients with type 2
diabetes mellitus. Patients were divided into groups according
to: 1) glycemic status, i.e. those with well controlled diabetes
whose HbA1C level was equal to or less than 7.5% and poorly
controlled diabetic group comprising those whose HbAIC
level was greater than 7.5%; 2) gender, i.e. male and female;
3) presence of anemia which was considered as per the WHO
gender specific criteria, i.e. less than 13 g/dL in men and less
than 12 g/dL in women [16].

Data collection

Data of the study subjects were collected for a time period of 2
years between January 1, 2016 and December 31, 2017. From
each case record, the information was collected under the fol-
lowing headings: age, gender, Hb value, and HbA1C value.

Exclusion criteria

Patients with type 1 diabetes mellitus were excluded.

Statistical analysis

Descriptive analysis was used to characterize the study sample
by demographics, including gender, age, anemia and HbA1C
level. Statistical analysis was performed using SPSS version
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Table 1. Demographic Profile of the Patients

Variable Number (n =19,059) Percentage
Gender
Male 9,957 52%
Female 9,102 48%
Glycemic status
Well controlled 13,038 68%
Poorly controlled 6,021 32%

20.0. Significance was set as P < 0.05.

Results

This retrospective observational study was conducted at the
OPD of Amiri Hospital (Al-Asima Capital area) and polyclin-
ics, Kuwait. A total of 19,059 patients were included in the
study, of which 9,957 were males and 9,102 were females (Ta-
ble 1).

The average age of patients with anemia was found to be
60.69 + 0.198 years. The average age of patients without ane-
mia was found to be 54.07 £ 0.121 years. The difference in
the average age was statistically significant in the patients with
anemia and without anemia (P < 0.05). This indicates that the
risk of anemia increases with age.

Among these 19,059 patients, 5,655 patients were found
to be anemic accounting for 29.7% prevalence of anemia in
this population; 21.6% of diabetic males and 38.5% of diabetic
females were found to be anemic.

Of these 19,059 patients, 13,038 had their diabetes under
control, whereas 6,021 patients were poorly controlled diabet-
ics; 27.9% patients of the well controlled diabetic group had
anemia, whereas 33.46% patients of poorly controlled diabetic
group had anemia (Fig. 1).

There is a statistically significant relation between preva-
lence of anemia and gender, i.e. the prevalence of anemia is
significantly greater in diabetic females than diabetic males (P
< 0.05). The prevalence of anemia is significantly greater in
poorly controlled diabetics than those with glycemic status un-
der control (P < 0.05) (Fig. 2).

Discussion

Patients with type 2 diabetes mellitus are twice more likely to
be prone to anemia than the patients without diabetes. Bos-
man et al (2001) identified anemia as a risk factor for cardio-
vascular and end-stage renal diseases in diabetic patients [10].
Keane and Lyle (2003) [11] further proved that reduced Hb
level identifies diabetic patients at increased risk for hospi-
talization and premature death. Despite these facts, anemia is
unrecognized in 25% of the diabetic patients [12]. The current
study estimated the prevalence of anemia in diabetic subjects
and assessed the risk of anemia according to gender, age and
glycemic control.
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Figure 1. Categorization of patients according to presence of anemia based upon the diabetes control status.

The prevalence of anemia in this study population was
found to be 29.7% which is in contrast with the prevalence
reported by Sharif et al (2014) which was 63% [6]. The huge
difference in the prevalence of anemia might be due to the fact
that population in this study were mostly poorly controlled
diabetics (71.5%), whereas in the current study, 68% of the
subjects are well controlled diabetics.

We found that diabetic females were at higher risk of ane-
mia than diabetic males. This finding is consistent with the

findings of Alsayegh et al (2017) which reported prevalence
as 35.8% vs. 21.3% in diabetic females versus diabetic males
[21]. The possible reason for higher prevalence of anemia in
females might be due to poor nutrition, less importance given
to their own health due to lack of empowerment. This can be
improved by educational interventions such as health aware-
ness programs in the rural areas, provision of iron rich food,
prescription of vitamin and iron supplements and knowledge
of the diabetic complications [22].

Prevalence of anemia
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35:00% 33.46%
30.00% 27.90%
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Figure 2. Prevalence of anemia according to gender and glycemic status in type 2 diabetic patients.
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In our study, the prevalence of anemia is significantly
higher in the poorly controlled diabetics. Also, the average age
of the patients with anemia is significantly higher than average
age of patients without anemia. These findings are in agree-
ment with a recently published study by Mounika et al (2017)
which reported poor glycemic control and old age to be associ-
ated with the higher incidence of anemia in diabetic patients
[23]. Choi et al (2004) have also shown that the prevalence of
anemia increases with the increasing age. The possible reasons
for this increased prevalence with age might be due to defi-
ciencies of vitamins such as folate, cyanocobalamin or bone
marrow disorders and higher number of comorbidities [24].
In patients with poorly controlled diabetes, the erythrocyte
precursors of the bone marrow might be prone to prolonged
direct toxicity to glucose toxicity or the mature erythrocytes
can be affected by oxidative stress leading to disturbances in
the erythrocyte function [25].

Conclusion

This prospective observational study found a higher preva-
lence of anemia in diabetic females and patients with poorly
controlled diabetes. Keeping the diabetes under control and
proper investigations to identify anemia in diabetic patients
at an early stage can reduce the severity of the complications
caused due to anemia in diabetic population. Diabetic females
and diabetic elderly are the most vulnerable group to anemia,
thus care should be taken in terms of their nutrition and sup-
plements. Physicians should be aware of the risk of anemia in
these subgroups and should prescribe them with vitamin and
iron supplements if required. Medication compliance must be
achieved in the diabetic population in order to keep the glucose
levels in the normal range. Awareness must be provided to the
diabetic population at the time of their diagnosis of the risk of
anemia and other complications of diabetes.
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