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Background: Although anemia is a common condition among patients with diabetes
mellitus, there is little evidence on anemia among this segment of population in Ethiopia
at large and in the study setting in particular. Thus, this study aimed at assessing the
magnitude of anemia and its associated factors among adult diabetic patients attending
a general hospital in Eastern Ethiopia.

Methods: A health facility-based cross-sectional study was conducted among 325 randomly
selected adult diabetes mellitus patients attending a follow-up clinic at Gelemso General
Hospital, Eastern Ethiopia. Data were collected through an interview using a pre-tested and
structured questionnaire followed by physical and laboratory measurements. Data were then
entered into EpiData Version.3.1 and analyzed by using STATA version 16.0. Binary logistic
regression models were fitted to identify factors associated with anemia. All statistical tests
were declared significant at p-value < 0.05.

Results: The magnitude of anemia among adult diabetic patients was 30.2% (95% confidence
interval (CI): 25.4%-35.4%). Anemia was higher in males (36%) than females (20.5%). Male
gender (Adjusted Odds Ratio (AOR) = 2.1, 95% CI: 1.2, 3.8), DM duration of >5 years (AOR=
1.9, 95% CI: 1.0, 3.7), presence of comorbidity (AOR= 1.9, 95% CI: 1.0, 3.7), and having
diabetic complications (AOR= 2.3, 95% CI: 1.3, 4.2) were significantly associated with anemia.
Conclusion: Anemia was a moderate public health problem among adult DM patients in the
study setting. Being male in gender, duration of DM, presence of DM complications, and
DM co-morbidities were factors associated with anemia. Therefore, routine screening and
appropriate management of anemia targeting males, DM patients with longer duration of
DM, and those with complications and co-morbidities should be devised to improve patients’
quality of life. Early diagnosis and regular monitoring of DM could also help to minimize
further complications.
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Background
Anemia is a reduction in the number of circulating red blood cells (RBC) and/or
consequently their oxygen-carrying capacity in an insufficient way to meet the
body’s physiologic need."? It affects both developing and developed countries,
with major consequences on human health, social and economic development.’
Globally, about 1.62 billion people were anemic and this corresponds to 24.8% of
the global population.*

Diabetes mellitus (DM) is a metabolic disorder and it is broadly classified as
type I juvenile or insulin-dependent diabetes and type II non insulin-dependent
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diabetes.” In diabetic patients, anemia is mainly attributed
to inflammation, drugs, nutritional deficiency, kidney dis-
eases, concomitant autoimmune disorders,®’ the relative
decrease in erythropoietin production, absolute or func-
tional iron deficiency, and shortened red cell survival.®’
And therefore anemia is common in patients with
diabetes.'”"" Among adults, the prevalence of anemia
was 24% in women of reproductive age (1549 years)
and 15% for men aged 1549 years.]2

Among patients with DM, particularly those with overt
nephropathy or renal impairment, the prevalence of ane-
mia is about two to three folds higher than in individuals
without DM."*'* Anemia is associated with an increased
risk of vascular complications of diabetes such as nephro-
pathy, retinopathy, neuropathy, impaired wound healing,

and macro-vascular disease,'>!®

which have negative
impacts on the patients’ quality of life.'” ' Despite these
facts, studies reported that anemia is unrecognized in up to
25% of diabetic patients.?’*!

Early recognition and treatment of anemia in patients with
DM could help to decrease morbidity and mortality and
improve their quality of life.”* But, only a few studies have
assessed anemia among diabetic patients in Ethiopia in general
and no study was conducted so far in the study area in parti-
cular. Hence, this study aimed to estimate the magnitude of
anemia and identify factors associated with it among diabetic
patients at Gelemso General Hospital, Eastern Ethiopia.

Methods and Materials
Study Setting

This study was conducted at Gelemso General Hospital
(GGH) which is located in Gelemso town in Habro dis-
trict, West Hararghe zone of Oromia Regional State in
Eastern Ethiopia. The hospital is found at about 390 km
to the east of Addis Ababa, the capital of Ethiopia.>
According to Habro woreda health office reports, GGH
serves as a referral center for an estimated 1.4 million
population in the surrounding catchment area. It offers
health services for more than 90,000 patients per year in
its different units and clinics. Diabetic clinic is among the
specialized units providing services for about 660 diabetic
patients. Habro district is located at an altitude of
1800-2000 meters above sea level.

Study Design and Population
A hospital-based cross-sectional study was conducted
from June 9th to August 10th, 2020. Eligible participants

were adult (>18 years) diabetic patients attending follow
up clinic at GGH. Adult diabetic patients who received
a blood transfusion within the last 3 months, those who
were pregnant or had recent delivery or have psychiatric
illness, those with surgical procedures or bleeding due to
any reason, and who were on treatment for intestinal

parasites were excluded from the study.

Sample Size and Sampling Techniques
The sample size was determined by using a single popula-
tion proportion formula with the assumptions of; 95%
confidence interval, 5% margin of error, and prevalence
of anemia(p=26.7%) from a previous study among people
with diabetes in Dessie Referral Hospital, Northeast of
Ethiopia.>* After adding 10% for non-response, the final
sample size was 331.

Six hundred sixty diabetic patients were attending
a diabetic clinic in GGH for their active follow-up. The
total number of diabetic patients (660) was divided for the
final sample size (331) yielding a sampling interval of two.
By using the register book of diabetic patients attending
diabetic follow-up services at the hospital as a sampling
frame, we applied a systematic random sampling techni-
que to enroll every other patient in to the study. Each study
participant was given a unique identification number to
avoid repetition in case the same patient shows up again
for another follow-up visit during the study period.

Data Collection Tools and Procedures
Questionnaires

Data on socio-demographic variables, alcohol consump-
tion, smoking, and dietary characteristics were collected
by using a structured questionnaire adapted from the WHO
stepwise approach to chronic disease risk factor surveil-
lance manual.*> The questionnaires for Tea and Coffee
consumption, Shisha use, Khat chewing, contraceptive
use, and menstruation history were developed by review-
ing different literatures.”*>° The questionnaires were pre-
pared in English and translated to the local language
(Afaan Oromoo) and translated back to English by differ-
ent language experts to check for consistency. Clinical data
such as duration of diabetes, type of DM, complications of
DM, and fasting blood glucose levels were obtained from
patients’ medical records. Data were collected by two
professional nurses and one laboratory technologist and
supervised by one Master of Public Health graduate.
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Physical Measurements
Blood pressure (BP) was measured using a digital BP
apparatus (Heuer) which was regularly validated. Before
measuring BP, it was checked that the subjects did not
consume any hot beverages, such as tea or coffee or smoked
tobacco, chewed Khat, or undertaken vigorous physical
activity within the last 30 minutes. Three separate measure-
ments were obtained on the left arm after the subject was
rested for at least five minutes and the average BP reading
was recorded. The second and third measurements were
taken five and ten minutes after the first and second mea-
surements, respectively. Hypertension was defined as ele-
vated BP (SBP >140 or DBP >90 mmHg) or well-known
previously diagnosed hypertensive patient taking the anti-
hypertensive medications.*'*>

To determine nutritional status by body mass index
(BMI), we measured the patients’ height and weight.
Height was measured using a stadiometer while each
participant is standing erect against the wall with heels
together touching the wall, without shoes, head held in
an upright position, and recorded to the nearest 0.1 cm.
Weight was measured using a digital weight scale
labeled 0 to 130 kg. The scale was calibrated to zero
level before each measurement. Weight was measured
while participants were with light clothes, without foot-
wear, and recorded to the nearest 0.1 kg.>*** Body mass
index (BMI) was calculated as weight in kilograms
divided by the squared height in meters. Nutritional
status was then defined as; underweight if BMI <18.5,
normal if BMI= 18.5-24.9, over-weight if BMI=
25-29.9, and obese if BMI > 30.3%-3¢

Waist circumference was measured using a non-elastic
measuring tape at the approximate midpoint between the
lower margin of the last palpable rib and the top of the
iliac crest and recorded to the nearest 0.1 cm. Central
obesity was defined by waist circumference thresholds >
94 cm for men and >80 cm for women.’* Relative
technical error of measurement (%TEM) was calculated
during training among 10 adult diabetic patients to mini-
mize random anthropometric measurement errors. The
accepted relative technical measurement error for intra-
observer and inter-observers were less than 1.5% and
less than 2%, respectively.

Laboratory Measurements
About two milliliter (2 mL) blood samples were collected
from all participants into a test tube containing tri-

potassium ethylene diamine tetraacetate (EDTA K3) antic-
oagulants by a laboratory technologist for hemoglobin
determination. The collected whole blood was mixed prop-
erly and analyzed using the Sysmex XN-550 hematology
analyzer. Hemoglobin measurements were adjusted for
altitude by deducting 0.8 g/dl for all participants, and for
smoking status by deducting 0.03g/dl. Anemia was then
defined as hemoglobin level <12g/dl for women and <13g/
dl for men. The severity of anemia was categorized as;
hemoglobin levels of 11-12.9 g/dl and 11-11.9 g/dl were
mild anemia for males and females, respectively, while
hemoglobin levels of 8-10.9 g/dl and <8 mg/dl were
moderate and severe anemia, respectively, for both sex.'
Five milliliter (5 mL) venous blood was collected into
a test tube without anti-coagulant for Creatinine and Urea
determination. The whole blood without anticoagulant was
allowed to clot for 20-30 minutes and centrifuged at
3000 rpm for five minutes to separate serum. Then,
serum Creatinine and Urea were determined by kinetic
alkaline picrate and enzymatic method by using Mindray
BS-200E (Shenzhen Mindray Bio-Medical Electronics Co.
Ltd, China) clinical chemistry analyzer, respectively.>” The
Creatinine Clearance was used to estimate Glomerular
Filtration Rate (GFR) by using Chronic Kidney Disease
(CKD) CKD-EPI Cockroft-Gault formula expressed per
1.73 m*.
Fasting blood glucose level was measured in a (at least
8 hrs) by finger prick using a blood glucometer that was
calibrated for plasma glucose values.*® It was coded as
uncontrolled glycemic control if fasting blood glucose
level was <80 or >130mg/dl and controlled when fasting
blood glucose value was between 80 and 130mg/dl.>°
Study participants were provided with a clean wooden
applicator stick and clean, dry, and leak-proof plastic cup
labeled with the subjects’ serial number for stool parasite
examination. They were instructed to bring two grams
(about thumb size) of fresh stool sample. The examination
of the specimen was done within 30 minutes of sample
collection using a direct wet mount technique to detect
Helminthes (eggs and/or larvae). The remaining samples
were preserved in a tube that contains 10 mL of 10%
formalin to increase the parasite detection rate and exam-
ined using Olympus Microscopic after processing with the
formalin-ether sedimentation concentration technique.
The capillary blood sample was collected by finger
prick using a sterile lancet for malaria detection. Thick
and thin blood films were prepared on the same grease-
free, clean glass, and air-dried. The slides were stained
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with 10% Giemsa for about 10 minutes and screened for
Plasmodium species. Slides were considered negative
when 100 high power fields were examined under the oil
immersion objective.*’

Data Quality Assurance

Data collectors and supervisors were trained for two days
on data collection tools and methods. The questionnaires
were pre-tested before the actual data collection among 30
diabetic patients at Chiro General Hospital and necessary
modifications were considered accordingly. Physical mea-
surements were standardized by the relative technical error
of measurement (% TEM). Furthermore, standard operat-
ing procedures were followed during all laboratory sample
collection, storage, analysis process, and recording.

Ethical Considerations

Ethical clearance was obtained from the Institutional
Health Research Ethics Review Committee (IHRERC) of
the College of Health and Medical Sciences, Haramaya
University (Ref. No. IHRERC 115/2020). An official letter
of support was written from the college to the GGH and
permission was obtained from the head of the hospital.
Informed, voluntary, written and signed consent was
obtained from each study participant before data collec-
tion. Participants were informed that all data collected
from them will be kept confidential by using codes and
no personal identifiers will be used and were meant only
for the purpose of research. This study was conducted in
accordance with the Declaration of Helsinki.

Data Processing and Analysis

The collected data were checked for completeness, coded,
and entered into EpiData version 3.1, and exported to
STATA version 16.0 for data management and analysis.
Data were described using percent, proportion, mean, and
standard deviation. Anemia status was determined based
on the new WHO classification after the hemoglobin level
was adjusted for participants' smoking status, and the
altitude of the district. Bivariate logistic regression model
was fitted to identify variables for the final multivariable
logistic regression analysis. Variables with p-value < 0.25
in bivariate logistic regression were considered as candi-
dates for multivariable logistic regression. Multivariable
logistic regression model was built to identify factors
independently associated with anemia. The strength of
association was measured using odds ratio along with the

95% confidence interval. The level of statistical signifi-
cance was declared at p-value < 0.05.

Results
Socio-demographic Characteristics of

Participants

In this study, a total of 325 adult DM patients participated
yielding a response rate of 98.2%. Majority of the partici-
pants; 203 (62.5%), 247 (76%), 204 (62.8%), and 279
(85.5%) were males, married, from rural areas, and
Oromo in ethnicity, respectively. The median age of parti-
cipants was 40 years with Interquartile Range (IQR) of 20
years. About 62% of the participants had never attended
formal education and 52.6% were farmers in occupation
(Table 1).

Table | Socio-demographic Characteristics of Adult DM
Patients Attending a General Hospital in Eastern Ethiopia, 2020
(N= 325)

Variables Category Frequency Percent
(n) (%)
Gender Male 203 62.5
Female 122 375
Residence Urban 121 372
Rural 204 62.8
Age in years 18-25 55 16.9
2640 129 39.7
41-55 78 24.0
=56 63 19.4
Educational No formal 201 61.8
status education
Primary school 79 243
Secondary school 24 74
College and above | 21 6.5
Religion Muslim 253 77.8
Christian 72 222
Marital status Single 51 15.7
Married 247 76.0
Divorced/widowed | 27 8.3
Occupational Government 21 6.5
status employee
Self-employed 93 28.6
Farmer 171 52.6
Student 17 5.2
Retired 5 1.5
Unemployed 18 5.5
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Behavioral and Nutritional

Characteristics

Of the study participants, 74 (22.8%) reported that they
have smoked cigarettes at least once in their lifetime
and only 13 (4%) were current smokers. Besides, 12
(3.7%) of the participants were current alcohol users
while 64.3% of the study participants were khat
chewers. More than one third (68.3%) of the study
participants reported to have a habit of taking coffee
always after a meal. Three hundred thirteen (96.3%) and
310 (95.4%) participants ate fruits and vegetables less
than five times per week, respectively. Regarding their
nutritional status, 92 (28.3%) and 164 (50.5%) of the
study participants had overweight and central obesity,
respectively (Table 2).

Table 2 Behavioral and Nutritional Characteristics of Adult DM
Patients Attending a General Hospital in Eastern Ethiopia, 2020
(N=325)

Variables Category | Frequency | Percent
(n) (%)
Current Khat chewer Yes 209 64.3
No 116 357
Ever smoker Yes 74 22.8
No 251 77.2
Current alcohol user Yes 12 3.7
(who drank alcohol in the | No 313 96.3
past 30 days)
Coffee use after a meal Yes 222 68.3
No 103 31.7
Tea use after a meal Yes 12 3.7
No 313 96.3
Fruits consumption per < 5 times 313 96.3
week 2 5 times 12 3.7
Vegetables consumption < 5 times 310 95.4
per week 2 5 times 15 4.6
Meat consumption per <5 times | 312 96.0
week 2 5 times 13 4.0
Egg consumption per <5 times | 311 95.7
week 2 5 times 14 4.4
Nutritional status (BMI <185 33 10.2
in kg/mz) 18.5-24.9 | 200 61.5
225 92 283
Central obesity Yes 164 50.5
No 161 49.5

Clinical Characteristics of Study
Participants

More than half, 170 (52.3%) of participants were type 11
DM patients and the mean duration of DM were 4.5 (SD
+4.0) years. Almost 50% of the DM patients were taking
(Glibenclamide
Metformin) and nearly three fourth of the study partici-

oral hypoglycemic agents and/or

pants have uncontrolled blood glucose (Table 3).
Regarding co-morbidity, 2% of the participants have co-
morbidity. Eighty (24.6%) and 173 (53.2%) of DM
patients with no hypertension were anemic and non-
anemic, respectively. On the other hand, of those DM
patients with diagnosis of hypertension, 189 (5.5%) and
54 (16.6%) were found to be anemic and non-anemic,
respectively.

Table 3 Clinical Characteristics of Adult DM Patients Attending
a General Hospital in Eastern Ethiopia, 2020 (N= 325)

Variables Category Frequency | Percent
(n) (%)
Type of DM Type | 155 47.7
Type |l 170 52.3
Duration of DM <| year 9l 28.0
1-5 years 1 342
25 years 123 37.8
Presence of co- Yes 91 28.0
morbidity No 234 72.0
Medications used for | Oral 146 449
DM hypoglycemic
agents
Insulin 172 529
Both 7 22
Medications taken for | Yes 71 21.8
co-morbidities No 254 782
DM complications® Yes 76 23.4
No 249 76.6
Blood glucose level Controlled 82 25.2
Uncontrolled 243 74.8
Hypertension Yes 72 222
No 253 778
Hypertension (n=72) | Controlled 40 55.6
Uncontrolled 32 444
Stool examination Positive 4 1.2
Negative 321 98.8

Note: *Neuropathy, nephropathy, retinopathy, diabetic foot ulcer, and cardiovas-
cular diseases.
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Levels of Anemia by Sex
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Figure | Levels of Anemia by Gender among Adult DM Patients Attending a General Hospital in Eastern Ethiopia, 2020(N=325).

Anemia and Its Severity

The magnitude of anemia among DM patients was 30.2%
(95% CI: 25.4-35.4%) and the mean hemoglobin level was
13.2+2.3g/dl (13.4+2.3g/dl for males and 12.9+1.7g/dl for
females). Concerning the severity of anemia among ane-
mic DM patients, 64 (65.3%) were mildly anemic, 26
(26.5%) were moderately anemic, and 8 (8.2%) were
severely anemic. Anemia was significantly higher in
males (36.0%) than in females (20.5%) (p = 0.003)
(Figure 1). We found significant and positive correlation
between severity of anemia and duration of DM (r =
0.1556, p=0. 0049). This means that there is a tendency
of increasing the severity of anemia with an increase in the
duration of DM.

Sixty-four percent of males and 79.5% of female
adult DM patients were non-anemic while 28.7% and
71.3% of current Khat chewers were anemic and non-
anemic, respectively. Sixty-seven percent of adult DM
patients who use coffee after meal were non-anemic
whereas, 32.9% of them were found to be anemic.
Regarding the presence of co-morbidity, 72.2% DM
patients with no co-morbidity were non-anemic while
36.3% of those with DM co-morbidity were anemic.
Diabetic patients with DM complications have higher
anemia (47.4%) than those with no DM complications
(24.9%) (Table 4).

Factors Associated with Anemia

Bivariate and multivariable logistic regression models
were fitted to check the association between anemia
and the explanatory variables. In bivariate analysis;
age, gender, marital status, Khat chewing, coffee use
after meal, presence of co-morbidity, diabetic complica-
tions, duration of DM, and nutritional status (BMI) were
significantly associated with anemia at p-value < 0.25
and were candidates for multivariable logistic
regression.

In multivariable logistic regression, male gender,
duration of DM > Syears, presence of co-morbidity,
and the presence of DM complications were signifi-
cantly associated with anemia. Male adult DM patients
were 2.1 times (AOR= 2.1, 95% CI: 1.2, 3.8) more
likely to have anemia than their female counterparts.
DM patients with co-morbidity were 1.9 times (AOR=
1.9, 95% CI: 1.0, 3.7) more likely to be anemic than
DM patients with no co-morbidity. Those DM patients
with a duration of DM > Syears were 1.8 times (AOR=
1.8, 95% CI: 1.1, 3.3) more likely to be anemic as
compared to those with DM duration of 1-5 years.

The odds of anemia were 2.3 times (AOR= 2.3, 95%

CI: 1.3, 4.2) higher among patients with DM
complications as compared to their counterparts
(Table 4).
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Table 4 Factors Associated with Anemia Among Adult DM Patients Attending a General Hospital in Eastern Ethiopia, 2020 (N=325)

Variables Category Anemia COR (95% CI) AOR (95% CI)
Yes (n=98) No (n=227)

Gender Male 73 (36.0) 130 (64.0) 22(1.3,3.7) 2.1 (1.2, 3.8)*
Female 25 (20.5) 97 (79.5) | |

Age in years 18-25 21 (38.2) 34 (61.8) | |
2640 30 (23.3) 99 (76.7) 10.5 (0.2,0.97) 0.5(0.2, I.1)
41-55 20 (25.6) 58 (74.4) 0.6 (0.3, 1.2) 0.5 (0.2, I.1)
256 27 (42.9) 36 (57.1) 1.2 (0.6, 2.5) 0.9 (0.4, 2.1)

Current Khat chewer Yes 60 (28.7) 149 (71.3) 0.8 (0.5, 1.3) 0.9 (0.5,1.6)
No 38(32.8) 78 (67.2) | |

Coffee use after a meal Yes 73 (32.9) 149 (67.1) 1.5 (0.9, 2.6) 1.5 (0.8, 2.8)
No 25 (24.3) 78 (75.7) | |

Duration of DM < | year 23 (25.3) 68 (74.7) 1.1(0.6, 2.0) 1.4 (0.7, 2.8)
|-5years 27 (24.3) 84 (75.7) | |
25 years 48 (39.0) 75 (61.0) 2.0 (1.1, 3.5) 1.8 (1.1, 3.3)*

Presence of co-morbidity Yes 33 (36.3) 58 (63.7) 1.5 (0.9, 2.5) 1.9(1.0, 3.7)*
No 65 (27.8) 169 (72.2) | |

DM complications Yes 36(47.4) 40 (52.6) 2.7 (1.6, 4.6) 2.3 (1.3, 42)*
No 62 (24.9) 187(75.1) | |

Nutritional status (BMI in kg/m?) <185 9 (27.3) 24 (72.7) | |
18.5-24.9 73 (36.5) 127 (63.5) 1.5 (0.7, 3.5) 1.4 (0.6, 3.4)
225 16 (17.4) 76 (82.6) 0.6 (0.2,1.4) 0.5 (0.2, 1.5)

Note: *Significant at p-value < 0.005.
Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio.

Discussion

This study assessed the magnitude of anemia and factors
associated with it among DM patients attending their dia-
betic follow up at Gelemso General Hospital. The magni-
tude of anemia in the current study was 30.2%. According
to public health importance classification by WHO, ane-
mia was a moderate public health problem among adult
DM patients in the study setting. Being male in gender,
duration of DM, presence of DM complications, and DM
co-morbidities were identified as factors associated with
anemia.

The magnitude of anemia in this study was comparable
to report of study from Dessie Referral Hospital-Ethiopia®*
but higher than findings of studies from Fenote Selam
Hospital-Ethiopia,*' a sub-national study in China,*
Australia,” and India.** However, it was lower compared
to studies conducted in Thailand,** Saudi Arabia,*® and
Cameroon.” This discrepancy might be due to variations
in the age of the study population. For instance, unlike the
current study which included adults above 18 years old,

a study in Thailand included adults’ > 60 years old,
whereas the study from Cameroon included adults’ > 50
years old. The difference could also be due to decreased
renal function, inflammation, bone marrow suppression,
and malnutrition which is likely as people get aged.'’
We were surprised that anemia was more common
among males than females in our study. This finding is

4248 in which the occur-

in contrast to other study reports
rence of anemia was more likely in females than male
diabetic patients. The possible reason for this difference
might be the higher Khat chewing habits among males in
our study, which could lead to the loss of appetite,*” and
Khat contains Tannin - a substance which reduces the
bioavailability of non-heme iron from the diet.>® The
other possible reason is that the higher coffee and tea
consumption among males in the current study inhibits
the absorption of iron from the intestine.’’>*

We found that patients who lived with DM for >5 years
were more likely to have anemia than those with DM

duration of 1-5 years. This was in line with studies
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conducted in Fenote Selam Hospital-Ethiopia,*' Iraq™, and
UK."" 1t could be due to the longer exposure to hypergly-
cemia which leads to increased inflammatory cytokines that
have an anti-erythropoietin effect causing a decrease in the
number of circulating erythrocytes and consequently caus-
ing a reduction of circulating hemoglobin.*”

In line with the study conducted in China,'® anemia
was more common among DM patients with complica-
tions in this study. Biologically explained, DM complica-
tions cause prominent damage to the cells and vascular
structure of the kidneys, systemic inflammation, and the
induction of inhibitors of erythropoietin release might
contribute to anemia in diabetes.’® Hypoxia may influence
gene expression, metabolism, capillary permeability, and
cell survival.”” The reduced red blood cells and its anti-
oxidant property associated with anemia could also lead to
further complications of the diabetics.*®

Furthermore, DM patients with co-morbidity were
more likely to be anemic than those with no co-
morbidity. This is comparable with similar previous

3559 and it could be because of the effect of co-

studies
morbidity such as hypertension resulting in cardiovascu-
lar complications and thereby increase the risk of
anemia.®”

Being one of the very few laboratory-based studies
conducted in Ethiopia where chronic disease such as DM
is becoming more common constitutes the strength of this
study. On the other hand, this study was a single hospital-
based study and might not be representative to all DM
patients or those attending follow-ups at other health facil-
ities. The cross-sectional nature of the study design we
used did not allow establishing temporal relationship
between anemia and the factors. Future studies might
need to consider signs and symptoms of anemia, RBC
morphology, Serum Iron, Vitamin B12, and Folate levels
determination by using study designs such as case control,

cohort, or others.

Conclusions

Anemia was a moderate public health problem among
adult DM patients in the study setting. Being male in
gender, duration of DM, the presence of DM complica-
tions, and co-morbidity were identified as factors asso-
ciated with anemia. Therefore, routine screening and
appropriate management of anemia targeting DM
patients with long duration of DM, those with co-
morbidity, and complications should be devised to
improve patients’ quality of life. Early diagnosis and

regular monitoring of DM could also help to minimize
further complications.
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