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Abstract

Background: The precise magnitude of anemia among chronic disease patients is difficult to ascertain
because many of the patients with DM and other chronic diseases are not screened and investigated
sufficiently to establish the diagnosis of anemia. In Ethiopia, limited researches are done on anemia
among diabetic patients. This study is aimed to determine the magnitude of anemia and associated factor
among adult DM patients in selected governmental hospital in Addis Ababa, Ethiopia.

Method: Institutional based cross-sectiona study analysis was conducted in simple randomly selected
governmental hospitals in Addis Ababa with the determined sample size of 320. The data was entered in
to epi data version 4.6 then cleaned and exported to Statistical Package for the Social Sciences (SPSS)
version 20. Descriptive statistics for categorical variables were presented in frequencies and percentages.
Logistic regression was computed to assess factors associated to anemia in DM patients. The summary
measures of estimated crude and adjusted odds Ratios with 95% confidence interval were presented and
P-value <0.05 was used to declare statistical significance.

Results: This study result revealed that the magnitude of anemia among adult DM patients in selected
governmental hospitals of Addis Ababais 24.9%. Educational status of elementary school (AOR=2.978
Cl=1.231-7.202) was significantly associated factor for anemia among DM Patients in a selected
governmental hospital in Addis Ababa.

Conclusion and Recommendation: Anemia was a mgor health problem among DM patients in the
study area. Therefore, routine screening of anemiafor al DM patients aiding in early identification and
improved management of diabetes will lead to improved quality of life in these patient populations.
Therefore, governmenta stakeholders should give specia consideration to the development of anemiain

chronic illness that has an overt negative consequence on the health of the population.

Key words: Anemia, Diabetes Mellitus, Adults, Ethiopia
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1. INTRODUCTION
1.1. Background

Anemiais a reduction of hemoglobin concentration in blood, which consequently reduces the oxygen-
carrying capacity of red blood cells unable to meet the physiological needs/requirements of the body (1).
World Health Organization (WHO) criteria was used to define anemia as: Hgb concentration <13 g/dl
for males and < 12 g/dl for females. It was further classified into mild anemia (female: 11-11.9 g/dl;
male: 11-12.9 g/dl), moderate anemia (8-10.9 g/dl) and severe anemia(<8 g/ d) (2).

The chronic hyperglycemia of patients with diabetes mellitus is associated with relatively specific long-
term microvascular complications affecting the eyes, kidneys, and nerves, as well as an increased risk of
cerebrovascular disease(3, 4).

Globally, Iron deficiency is the most common cause of anemia but other nutritional deficiencies
(including folate, vitamin B12, and vitamin A), acute inflammation, chronic inflammations, and
inherited or acquired disorders can also cause anemia by reducing hemoglobin synthesis, red blood cell
production, or red blood cell survival (4). Anemiais one of the preventable complications of DM, but it
isless focused and estimated by the diabetes care providers.

Hemoglobin concentration alone cannot be sufficient to diagnose iron-deficiency anemia, but it can
provide general information on the magnitude and severity of anemia (5). DM and anemia are closely
associated and diabetic patients tend to develop anemia because of different factors, including free
radicals, pro-inflammatory cytokines, and renal disease(6).

There is a significant association between hemoglobin concentration and fasting blood glucose. High
incidence of anemia is likely to occur in patients with poorly controlled diabetes and in patients with
diabetes and renal insufficiency(6).

The risk of occurring anemia among DM patients with kidney disease is higher and occurs earlier than
in those patients with the same level of rena impairment from other etiologies(7, 8).

It should be noted that due to the development of diabetic nephropathy which further undermines the
renal production of EPO positively contributing an increased anemic framework(9, 10).

Diabetic neuropathy, chronic inflammatory activity, increased levels of advanced glycation end products
(AGEs), erythropoietin hypo-responsiveness, effects of oxidative stress, and anti-diabetic medications
are other possible cause of anemiain DM patients(11, 12).



Micronutrient deficiencies like cyanocobalamin, folate, and iron among diabetic patients lead to anemia.
In addition to this, using medications (like Metformin) for a long duration may interfere with the

absorption of cyanocobal amin, which may cause anemia(13).
1.2. Statement of the Problem

Globally, anemia affects more than 1.62 billion people (24.8% of the global population) and it is
responsible for 8.8% of the total disabilities. South Asia and Sub-Saharan Africa are among the highly
burdened zones, while the westerns are |least affected. Ethiopiais one of the highly affected Sub-Saharan
countries by anemia(14). Anemia is the second target of globa nutrition for 2025, it has a significant
negative impact on the overall global and national development(15).

The prevalence of anemiaamong T2DM patients varies in different areas; up to 20% in Australia,46.5%
in Caribbean population,41.7-63% in Pakistan,41.4% in Cameroon,29.8% and 63% in Egypt(16).

Developing countries similar to Ethiopia account for the most significant proportion of anemia due to
inadequate intake of nutrients, infectious diseases, and inherited conditions(17). On the other hand,
again, people with chronic illnesses (kidney problems, cancer, diabetes, etc.) are the risk factors even if
the causes of anemia are multifactorial (18).due to the development of diabetes mellitus, nephropathy
may arise, which further undermines the renal production of erythropoietin, positively contributing to an
increased anemic framework(19).

There is considerable evidence that anemia exacerbates severity and impairs the outcome of peripheral
small vessel disease in diabetic patients (8). Anemia can make certain that can worsen kidney, heart, and

artery diseases, which are more common in people with diabetes (20).

Some studies have shown that reduced erythropoietin production and anemia happen earlier in people
with diabetes and kidney disease than in those with kidney disease and no diabetes. Serious
complications of early onset anemia in diabetic patients include severe symptomatic neuropathy leading
to efferent sympathetic denervation of the kidney and possible damage to the renal interstitial and
inability to produce appropriate erythropoietin, systemic inflammation and inhibition of erythropoietin
release(11) .

Anemia is found to contribute to the development and progression of micro and macro-vascular

complications of diabetes, which has a negative impact on the quality of life and an additional burden on



the health of the patients which could decrease the productivity overal life of the affected
population(20, 21).

Despite the high prevalence of anemiain patients with diabetes, even in the absence of renal disease and
its significant adverse effect on disease outcomes(22, 23), very little research has been conducted on the
burden of anemia among adults with diabetes in sub-Saharan Africa.

In Ethiopia anemia screening among diabetes patients is not practiced during their follow-ups.
Therefore, anemia can put diabetes patients at high risk of hospitalization and premature death. But there
isan information gap on the exact magnitude of anemia among adult diabetic patients(24).

1.3. Significance of the study

This study was aimed to assess the magnitude and associated factors of anemia among diabetes mellitus
patients at Selected governmental hospitals in Addis Ababa from December 6/2021 to January 1/2022.
So, there is a need to research to realize feasible solutions and to inform clinicians on successful
monitoring anemia status among diabetes patients and to prevent the possible complications at their
early stage.

Besides, this study will help clinicians, policymakers, and health planners in designing the best and
appropriate early anemia screening and approaching strategies. the study aid in the routine screening of
anemia for al DM patients aiding in early identification and improved management of diabetes which
lead to improved quality of lifein this patient population. The study was used also to increase the patient

knowledge of DM complications and proper medication adherence and regular medical evaluation.



2. LITERATURE REVIEW
2.1. The magnitude of Anemia Among DM Patients

Globally, the prevalence of concurrent anemia and diabetes mellitus (both type 1 and type 2) ranges
from 14% to 45% in various ethnic populations worldwide(25). The magnitude of anemia among T2DM
patients varies among studies and regions, ranging from 7.7% in the United States of America (USA) to
67%in India(26, 27).

As studies showed that the preval ence of anemia among diabetic patients was 23% in Accra, Ghana,
55.5% at the primary health center attached to King Faisal University, Al Ahsa, Saudi Arabia, 58.8% in
Nagpur, Maharashtra, India, and 84.8% at the Austin and Repatriation Medical Center (ARMC)(27).
Even though severa studies have been conducted in different parts of the world on anemiawith cross-
sectional study designs among T2DM patients, its magnitude varies among their findings up to 63% in
Pakistan (28), 41.4% in Cameroon, 39.4% in Malaysia, 18% in India, 55.5% in Saudi, and 34.8% in
Ethiopia(29). Such adifference will make the understanding of the exact magnitude of anemia among
T2DM patients. In Ethiopia, there are only afew researches done on the association of hematologic
profiles and renal disease among diabetic patients.

In a study made in Harari Region, Eastern Ethiopia a cross-sectional study which was about Anemia and
associated factors among type-2 diabetes mellitus patients attending public hospitals revea ed 34.8% of
the participants were anemic(29), and another study which was made in Debre tabor a cross-sectional
study which was about Prevalence of Anemiaand its Associated Factors Among Adult Diabetes
Méllitus Patients at Debre Tabor General Hospital, Northcentral Ethiopia, The prevalence of anemia
among diabetic patient was 29.81 (30).

Similarly, astudy made in Aider, the magnitude of anemia and associated factors among adult diabetic
patientsin Tertiary Teaching Hospital, Northern Ethiopia, 2019, cross-sectional study From atotal of
262 diabetes patients, (17.9%) were found to be anemic (6.7% males and 11.5% females)(24).



2.2. Factors Associated with Anemia.

Various studies reveal ed the development of anemiain DM patients is significantly associated with a
marital status(31), educational status (32), Body mass index (BMI), hypertension, glycemic control, and
chronic kidney diseases(33). The duration of diabetes (27), and microvascular complications of diabetes
such as diabetic nephropathy, neuropathy, and retinopathy have all been found to be significantly
associated with anemiain T2DM patients(34), history of recent blood loss (29), Parasitic infection(30),
Specific medications such as Angiotensin-Converting Enzyme Inhibitors (A CEl), angiotensin receptor
blockers and insulin have also been found to have a significant association with anemiain T2DM
patients (35).
Using medications (like Metformin) for along duration may interfere with the absorption of
cyanocobalamin, which may cause anemia(13).According to a study made in Aider Comprehensive
Speciaized Hospital, Tigray, the magnitude of anemiais high among diabetic patients. Occupation of
the participants, residency, was significantly associated with anemia(24).

Cancer is an important risk factor for anemia, particularly when it affects the digestive system because
it causes intermittent bleeding (generally unnoticeable), which leads to anemia(36), Another mechanism

is the decreased response to EPO, mainly during cancer chemotherapy(37).



2.3. Conceptual Framework

This Diagrammatic framework is to describe the associated factors for anemiaamong DM patients.

Health and comor bidity o b
Related Characteristics Sociodemographic

Factors
-Hypertension

-Age
-BMI

-Sex
-Glycemic Control

-Residence
-CKD

-Occupation
-Duration of DM

-Marital status
-Micro-vascular DM Complication

-Educational Status

- History of recent blood loss
- Cancer

- Presence of Heart Disease

Anemia

Dr ug Related \

Behavioral Related Factor
-ACEls

-History of Smocking
-Insulin

-Current Smocking
-Metformin

-Current chewing chat
-Chemotherapy

Figure 1. Conceptual frame work of associated factor for anemiawhich is adopted from different
literature (1, 38, 39).



3. Objectives
3.1. General Objective

This study aimed to assess the prevalence and associated factors of anemia among adult diabetes
patients who are admitted & having regular followed up at a selected Governmental hospital in AA.
2022

3.2. Specific objective

» To determine the magnitude of anemia among DM patients in a selected governmental hospital in
Addis Ababa from January 6/2022 to February 1/2022.

» Toidentify the associated factor for anemiaamong DM patients in selected governmental hospitals
in Addis Ababa from January 6/2022 to February 1/2022.



4. METHODS AND MATERIALS

4.1. Study area

Addis Ababa was the last imperial capital of Ethiopia and serves as the capital of the modern state of
Ethiopia. Addis Ababa came into existence in 1886 as a mineral springs resort for Ethiopia’s royal
family and nobility. In 1892, Emperor Menelik 11 (1889-1913) made it the capital when he constructed
his palace there. By 1896, members of the nobility began to build permanent homes in the new capital.
Neighborhoods bearing the names of these nobles provided housing for their followers along with

districts for the imperial employees(40).

The study was conducted in those randomly selected Governmental Hospital Found in Addis Ababa
which are St. Paul hospital, Ras Desta Damtew hospital, Eka K oteba hospital, and Saint Peter Hospital.
The St. Paul’s Hospital Millennium Medical College in Addis Ababa is the second-largest hospital

in Ethiopia. the hospital was built by Emperor Haile Selassie | in 1969 with the help of the German
Evangelical Church. It aimed to serve the poor. a medical college was formed in 2007(41).

St. Peter TB specialized hospital is one of the governmental hospitals operating under the ministry of
health in Ethiopia. It is one of the great tuberculosis hospitalsin Africa. Ras Desta Damtew hospital was
organized to serve people and for the memories of Ras Desta Damtew, and Eka Koteba Hospital was
one of the federal minister hospitals serving as treatment of COVID-19 center. It was the first Hospital
for initiation of COVID-19 treatment center, though it has other branches for other health services.
These the above hospitals are selected randomly to study the magnitude of anemia and its associated
factor among DM Patients(42, 43).

4.2. Study Period

» Theduration of the study lasted from January 6/2022 to February 1/2022

4.3. Study Design

» Aningtitutional based cross-sectional study design was conducted at selected governmental hospital
in Adiss Ababa from January 6/2022 to February 1/2022



4.4. Source Population

» All populations with DM who are admitted or in follow-up receiving care in a governmental
hospital in Addis Ababa.

4.5. Study Population

» Adult DM patients who are admitted, on follow-up or at emergency for treatment during data
collection time from January 6 to 20, 2022 in 4 selected hospitals.

4.6. Eligibility Criteria

» Inclusion Criteria= All patients with DM in selected hospitals.

» Exclusion Criteria= Cards with no clear diagnostic methods, lost Card.

4.7. Sample Size Determination

The sample size based on the research objeciive will be as follows,

(%}d (p(1~p)
L= FE

According to previous research in Debre Tabor Genera Hospital, Northcentral Ethiopia, we used P=
29.81%(1).

(1.96)2(0.298)(1 ~ 0.298))
n=

. =291
0.05%

After adding a 10% non-response rate, final sample size becomes 320.

4.8. Sampling Procedure

From the total of 12 Governmental Hospitals found in Addis Ababa, four government hospitals were
selected using a simple random sampling method. Then the total sample size was distributed
proportionally to each study hospital based on the number of patients in each hospital. finally, Study

participants were selected from each hospital using a simple random sampling method.



12 Governmental Hospitalsin Addis Ababa

Simple Random Sampling Method

!

!

¢

{

Total DM Patient in Total DM Patient in TOt_aI D_M Total DM

Saint Paul Hospital RasDestaDamtew Pitlent !;) Patient in Saint

2006 Hospital (382) Ekakoteba Peter Hospital

Hospital=472 (515)
Proportional Sampling method

DM patientsin DM Patient in DM Petientsin DM Patients

Saint Paul RasDestaDamtew Ekakoteba in Saint

Hospital= 190 Hospital=36 Hospital=45 Peter
Hospital=49

The Total Sample Size

[

320

Figure 2. Schematic representation of the Sampling Procedure

10



4.9. Study Variables

4.9.1DependentVariables

> Anemia

4.9.2 Independent Variables

Y

v Vv VY

YVVYVY YV V VY

Hypertension

BMI
Current smocking

CKD

Micro-vascular complication of
DM
Insulin

Cancer chemotherapy
Sex

Occupation

History of smoking
History of recent blood
loss

Y

Y V VY VY

Y VY

Glycemic control

History of parasitic
infection

Duration of DM
ACEI

Metformin
Educationa status
Residence

Marital status
Presence of heart disease
Current chewing chat
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4.10 Data Collection tool and procedure

Data was collected by using interviews, and using structured questionnaire adapted from similar work
of literature, it was collected by a total of 7 BSc nurses health professionals from all the selected
hospitals and chart review using a checklist.

The questionnaire was prepared in English language and translated into local languages (Amharic) and
back to English language. The questionnaire was collected on socio-demographic characteristics, health
and comorbidity-related characteristics, drug-related characteristics, and behavioral characteristics.

The questionnaire has an interview part that is to be gathered directly from the patient and data to be
addressed from the patient chart review, by using interviews the patient sociodemographic data has 6
components, and the behavioral factors that have 4 components can be assessed.

All other questionnaires that include the health and comorbidity characteristics that have 11 components
and drug-related characteristics which have 5 components are addressed by the patient chart review, and
clarification was given for every unclear question depending on the request of the respondents.

12



4.110perational Definitions

Poor Glycemic Control: defined as patients whose average fasting blood glucose measurements of the
three consecutive visits was above 130 or below 70 mg/dL (44).

Micro-vascular DM Complication: Microvascular complications of diabetes are those long-term
complications that affect small blood vessels. These typically include retinopathy, nephropathy, and
neuropathy(45)..

Anemia: Anemiaisacondition in which lack enough healthy red blood cellsto carry adequate oxygen
to your body's tissues. World Health Organization (WHO) criteria were used to define anemia as Hgb
concentration <13 g/dl for males and < 12 g/dI for females (2).

4.12 Data quality and Control

To ensure completeness and consistency of o data, clarification was given for data collectors. A meeting
session was held on every day of the data collection period and thorough checking was done before
using the filled questionnaire, a pretest was conducted on 5% Of the sample size facilities outside the

study area before actual data collection time.

Data editing was conducted dailly by data collectors and principa investigators to check for
completeness of the questionnaire. Data were entered and cleaned by the principal investigator before
analysis. The questionnaire was translated to the Amharic version for accurate data and to minimize

misunderstanding and converted back to English.

4.13 Data Analysis

The data was entered into epi data version 4.6 then exported to Statistical Package for the Social
Sciences (SPSS) version 20. Descriptive statistics were presented as categorical variables were
presented in frequencies and percentages. Logistic regression was computed to assess the statistical
association. Bi variate analysis was done to check the existence of crude association and to select
candidate variables, those variables which had a P-value of < 0.25 in the bivariate analysis were selected
to enter into the final model. Hosmer-Lemeshow model fitness test was conducted and the result
becomes x?= 5.486 and P-value of 0.705. Multicollinearity was also determined to assess the VIF and all
the variables VIF was found to be below 5 which was in the acceptable range. A multivariable logistic
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regression model was used to identify the independent factors associated with anemia. the summary
measures of estimated crude and adjusted odds ratios with 95% confidence interval were presented and

P-value <0.05 was used to declare statistical significance.
4.14Ethical consideration

Ethical Clearance was obtained from SPMMC Ethical review committee and the Addis Ababa health
bureau. Permission was obtained from the head of each facility. written consent was obtained from the
respondents before interviewing. The data was obtained from the volunteer individuals. study
participants were informed that they have the right to stop the interview and no potential risk by
participating in the study. All study participants were treated equally and they were informed about the
aim, method, and anticipated benefits of the research.

All the study procedures were conducted based on scientific principles; the investigator makes sure that
confidentiality was exactly ensured in such away that no disclosure of the study subject concerning the

finding was made.
4.15 Dissemination of the result

The study result was presented at Saint Paul Hospital Millennium Medical College. The research result
is disseminated in hospital where the study was conducted and Addis Ababa City Administration Health
Bureau and to the Ministry of Health and sent for publication in the reviewed journal .
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5. RESULTS

5.1. Socio-demographic characteristics

Two hundred ninety-seven Patients took part in the study, resulting in aresponse rate of 92.8%. from the
participants, (Table 1). Table 1. Socio-demographic characteristics of adult dm patients in a selected
governmental hospital in Addis Ababa.

Variables Category Frequency Per centage
Sex Male 145 48.8
Female 152 51.2
Residence Urban 240 80.8
Rural 57 19.2
Educational Status Unableto read and write | 47 15.8
Ableto read and write 44 14.8
Elementary school 58 195
Secondary school 66 225
University/College 82 27.6
Marital Status Single 56 18.9
Married 202 68
Divorced 18 6.1
Widowed 21 7.1
Occupation Government Employed 80 26.9
Private Employed 52 175
Farmer/Unemployed 72 24.2
Merchant 27 9.1
Daily Laborer 9 3
Other/House Wife 57 19.2
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5.2. Health and comorbidity related characteristics

In this study health-related characteristics were assessed to examine the magnitude of anemia among

DM Patients. health conditions such as CKD, gastrointestinal disease. history of intestinal parasites,

cardiovascular disease (heart disease, hypertension) and others have an impact on anemia. The

percentage of those participants who have a history of the intestinal parasites was 46 (15.5 %), and
hypertension was 181 (30.6%) (Table2).

Table 2. Health related characteristics of study respondentsin Selected hospitals, Addis Ababa, 2022

Variables Category Frequency Per centage
Hypertension Yes 181 60.9
No 116 39.1
BMI Below 18.5(underweight) 22 74
19-24.9(Hedlthy) 184 62
25-29.9(Over weight) 89 30
30 and above(obese) 2 7
Glycemic control Poorly controlled 155 52.2
Controlled DM 142 47.8
CKD Yes 58 19.5
No 239 80.5
Duration of DM <5Years 109 40.1
6-10 Years 102 34.3
>10 Years 76 25.6
Microvascular Complication | Yes 66 22.2
of DM No 231 77.8
History of recent Blood lose Yes 23 7.7
No 274 92.3
History of Parasiticinfection | Yes 46 155
No 251 84.5
Cancer Diagnosis Before Yes 33 111
No 264 88.9
Cancer Currently Yes 19 6.4
No 278 93.6
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Heart Disease Yes 70 23.6
No 227 76.4
Anemia Yes 74 24.9
No 223 75.1

The magnitude of anemiaamong adult DM patients

2507

2007

150

Frequency

100

30+

0 T ]
Mo Yes

Figure 3. The magnitude of Anemiaamong study respondents in Selected hospitals, Addis Ababa,

5.3. Drug-related characteristics

Various medications like ACEIl, metformin alone or in combination were assessed. medication like
insulin account for around 143 (48.1%) metformin 176 (59.3%) and that of ACEl was 119 (40.1%)
(Tablel).
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Table 3. Drug-related characteristics of study respondents in Selected hospitals, Addis Ababa, 2022

Insulin Therapy Yes 143 48.1
No 154 519
Metformin Therapy Yes 176 59.3
No 121 40.6
ACEI Therapy Yes 119 40.1
No 176 59.9
Cancer Chemotherapy | Yes 14 4.7
No 283 95.3

5.4. Behavioral Factors

In this study, behavioral factors for anemiawere screened for anemia. The percentage of those who were
smocking was 5.4%, chewing chat 10.1%, Smocking before was 17.8% (Table4)

Table 4. Behaviora Factor for study respondents in selected hospitals, Addis Ababa, 2022

Smocking Before Yes 53 17.8
No 242 81.5
Smocking Yes 16 54
now/currently NG 81 946
Chewing Chat Yes 30 10.1

No 267 89.9
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5.5. Bi-variable and multivariable logistic regression analysis

Bivariate and multivariate analyses were performed. In binary logistic regression, factors associated with

anemiawere; Age, educational status, metformin therapy, occupation and history of intestinal parasite.
In multivariate logistic regression, Elementary school educationa status (AOR =2.978, Cl=1.231-7.202)
was significantly associated with anemia.

Table 5. Bi-variable & multivariable logistic regression model showing the distribution of factors
associated with anemiaamong DM patients in Addis Ababa selected governmental hospital (n=297)

Yes No
Age 18-30 13(27.6%) | 24(51%) 1
30-40 14(24.1%) | 44(75%) 0.587(0.238-1.451) | 0.249 | 0.599(0.221-1.1621) 0.313
>40 47(23.3%) | 155(76.7%) | 0.560(0.265-1.185) | 0.129 | .645(.273-1.523) 0.317
History of Yes 16(34.7%) | 30(65.2%) | 1.775(0.905-3.482) | 0.095 | 2.087 (.986-4.418) 0.055
intestinal
parasite No 58(23%) 193(76.8%) | 1 1
Metformin Yes 38(21.5%) | 138(78.4%) | 0.650(0.383-1.105) | 0.111 | 0.596 (0.328-1.084) 0.090
therapy
No 36(42.3%) | 85(70%) 1 1
Educational Unable to 14(29.75) | 33(70.2%) | 1.622(0.713-3.691) | 0.249 | 2.609 (0.893-7.619) 0.080
Status read and
write
Ableto 6(13.6%) | 38(86.3%) | 0.604(0.219-1.663) | 0.329
read and 0.747 (0.251-2.222) 0.601
write
Elementary | 20 38 2.012(0.941-4.305) | 0.071
2.978 (1.231-7.202) 0.015*
school
Second 17(25.7%) | 49(74.2% 1.327(0.616-2. 471
onaary (25.7%) | 49(74.2%) | 1.327(0.616-2859) | O 1.462 (0.621-3.439) 0.384
school
College/Un | 17(20.7%) | 65(79.2%) | 1 1
iversity
Occupation Governmen | 18(16.3%) | 92(83.6%) | 1
t employed
Private 17(31.4%) | 35(64.8%) | 1.673(7.66-3.665) 0.197 | 1.613(0.682-3.815) 0.276
employed
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* Significant at P-value <0.05
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6. DISCUSSION

The magnitude of anemia in this study is lower than a study made in Harari Region which is 34.8%,
(29), and nearly in line similar with the study made in the out-patient diabetic clinic of Dessie Referra
Hospital in Northeast Ethiopia which was 26.7%(46). But it is higher than in the study made in Aider
Tertiary teaching Hospital that was 17.9%(24).

This might be due to the reason that DM patients found in Addis Ababa mostly have a sedentary
lifestyle, limited physical activity, and less restriction of fatty foods and salt intake. Additionally, most
of them are substance abused like drinking and chronic acoholism that making them to be anemic than
DM patients found in Aider Tertiary teaching hospital. However, DM patients in Harari Region are
highly substance abused than all, typically chewing chat rather than obtaining a balanced diet made them
have a high prevalence of anemia.

In this study educational status with those of elementary school was significantly associated with
anemia, those with educational status of elementary school were 2.978 times more vulnerable to develop
anemiain comparison to that of university or college graduate DM patients.

This may be due to having limited knowledge about the disease and its complication, knowledge
deficient may be about regular medical checkup, proper medication adherence, accurate self-
administered medication including the right time and dosage.

In addition, because of restricted knowledge, they may luck proper persona and environmental hygiene
that made them to develop different communicable disease that worsens DM patients to be anemic.
Among the different communicable disease, intestinal parasitic infection is common to most of them.
Intestinal parasitosis mainly Hookworm, Strongyloidiasis, whipworm, Schistosomiasis, are known to
suck blood and cause anemia. Also, they can penetrate the intestinal mucosa and cause further bleeding
and anemia.

Furthermore, these intestinal parasites can compete for the host nutrition resulting in nutritiona
deficiency anemia(47).
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7. CONCLUSION AND RECOMMENDATION

7.1. Conclusion

Here, anemiais a considerable public health problem. The significant factors for the development of
anemia among diabetic patients were Age from >40 years, Gastrointestinal Disorders, and history of
intestinal parasite infections, and heart disease regular anemia assessment is essential by health care

providers to reduce the burden and consequence.

7.2. Recommendation

Generaly, based on the finding of this study it is recommended:

For health facilities and government stakeholders: Selected Governmental hospitals in this research
study and other governmental stakeholders should give specia consideration to the development of
chronic illness that has an overt negative consequence on the health of the population. They need to plan
about adequate resource allocation for screening, prevention, and management o of anemia and its
associated factor, resource should be alowed for deworming and iron supplements.

For health care workers. Health workers found in the selected hospital should give appropriate
counseling and education on smoking, drinking, and dietary management as it has an impact on the
development of anemia and routine screening and prevention of intestinal parasite infection and health
education during the clinical assessment at chronic care. regular physical exercise minimizing fatty
foods, and regular medical checkup for heart disease condition is advisable.

For future researchers. Future researchers should conduct a prospective cohort study to better

understand the determinants of anemia among diabetic patients.

7.3. Limitation and strength of the study.

The strength of the study is that the data collection process was collected by trained health professionals,
and using both interview and chart review enables to get better accurate data.

However, as a constraint, blood glucose measurement and screening for anemia were not conducted for
all participants during data collection this made it difficult to determine the patient current condition for
anemia blood glucose level. In addition, since the study is cross-sectional, it may not show cause and
effect relationship
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9ANnnex |
9.1 Consent Form

Questionnaire to assess the prevalence of anemia and associated factors among the selected

governmental hospital in Addis Ababa.

Hello, My Name is----------- , | am one of the members of the research team, The purpose of this
guestionnaire is to gather information about anemia and associated factors among DM patients among

selected governmental hospitalsin AA.

| have identified you as a study participant hoping that you will be willing to help me by providing
some important information. | have severa questions, which | would like to ask you if you have the time
and are willing. All information you would provide kept be confidential. | will not include any
identifiers such as your name and an exact address. Only honest answers would contribute to the
improvement of health planning. Y our role in the success of research is important and | appreciate your
contribution to the research. Would this be okay with you? | understood the purpose of the research and

theroles | will have in the research.

| have agreed to participate in the purpose of the research.

A) Yes

B) No

If the Respondent agrees to be informed

. Starting time------------------

. End time------------------

Questionnaire Code------------

Date of Data collection---------------

Name of Data Collector------------------------ Signature----------------

Name of Supervisor ------------======z-m-momno- Signature----------------
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9.2 English version questionnaire

Good morning/Afternoon?
My Nameis ---------- ,

Areyou ok if | ask you some
questionsregarding your health

and Lives?

Thank you!!!
Sociodemogr aphic Factor
1)Age
2) Sex

A) Made B) Femae
3) Residence
A) Urban B) Rurd
4) Educational Status
A) Unable read and write
B) Ableto read and write
C) Elementary school
D) Secondary School
E) College/University or above
5) Marital Status
A) Singe
B) Married

A) Yes B) No

C) Divorced
D) Windowed
6) Occupation
A) Sdf Employed
B) Government Employed
C) Private Employed
D) Unemployed /Farmer
E) Daily Laborer

Health & Comorbidity Related

Characteristics

7)Isthe patient Hypertensive?
A) Yes B) No

8)BMI

A) Below 18.5
(Underweight)

B) 18.5—24.9(Healthy)

C) 25.0—29.9(Overweight)

D) 30.0 and Above(Obese)

9)Glycemic Control ?

A) Poor Glycemic control
B) Controlled DM
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10) Doesthe Patient develop
CKD?

A)Yes B) No

11) How long is the duration of
DM?

A) <5YrsB) 6-10YrsC) >10 Yrs
12) Does the patient developed

Microvascular Complication of
DM?

A)Yes B)No

13) Does the patient hasa recent

history
of blood lose
A)Yes B)No

14) Does the patient have Parasitic

infection?
A)Yes B)No

15) Have you ever been diagnosed

having Cancer before?
A)Yes B)No

16) isthe patient diagnosed as

having Cancer currently?

A) Yes B) No

17)Is the patient has heart disease?
A) Yes B) No

18) Does the patient is diagnosed

for anemia?
A) Yes B) No
Drug Related

19)Is the patient on Metrofine
therapy?

A) Yes B)No

20) Isthe Patient on ACIH
therapy?

A) Yes B)No

21) Have you taken chemotherapy
before or on chemotherapy

currently?
A) Yes B)No

22) Isthe patient ison insulin

therapy?
A) Yes B) No
Behavioral Factor

23) Isthere any sign/symptom of

depression

A) Yes B) No
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24) Have you ever smocking
before?
A) Yes B)No

25) Are you smocking now/

Currently?
A) Yes B) No

26) Ayr you chewing chat now
[Currently?

A) Yes B) No
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9.3 Amharic Version questionnaire

NAZ° MG SO TN

AN, LOAA::
NAACHPMTATAGS.COTONTT £ 2T AM-FTNANLVI° NN LGP PTG P LG 1 DT Phav (17750
U-::

TV Pm.S(sociomograpic factor)

1. ALLD N I0-?
v) 18 - 30 n) 30- 40 hoot h) h40 hoo AL
2. o
V) @7&4) O
3. Paoq4LN>
v) htol A) 1nC/A/vIC
4. CTI°VCTLLE
V) “70NGao9E077 8
N) “70NGaoIE07 TN
h) Paolavl 0008 T/ S PP
av) P25 QL% /1 emGPd
w) hAE/RLNCH-LhH.LNAL
5. CONFULS
v) £a1M n) £ ) &F ao) N9°¢1AL
6. NE-PII° LTI
V) Pao i I tw ot
N) P2N+HPML
) N&-hAT/IMCS
av) 1L
w) PP Wit
L) A

NA20m.Sahavi\h-f(Health related factor)

7. L9°V T3P (WML
V) h®P7 N) h2LAI°
8. PIIMNATLT
V) 218.5 (H¥1%)
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A) 18.5 - 24.9 (M.5°7)
) 25.0 - 29.9 (eMIFANLTF9TL)
av) 30 ASNAL (NANLALNNLT L)
9. L0 Caom7
U) Na200eem7£0 (Normal range)
A) NEPTCoONTLAPT (uncontrolled DM)
10. 6034636 ICP T L PHP MG TIC D L
V) h% n) PAg°
11. h9,0-P 2P h-AA 0TS (CKD) hd@-@L
V) h% n) PAg°
12.201 Cvovao- AN 7L/ hao - $01@- ?
V) 5 Govot
A) h6 - 10 haoo'
) h10 hov AL Fno,
13.h00. COTNFICHL 1T LAD-AAP MG TICHAAP D L7
U) h¥®7 n) LAm-7°
14. 30N+ CA-L LI G ANC MG T7C/ AL INLD-DL.7?
U) h®7 A) PA@-9°
15. 9@ CATE T TIE N TARA@/ 1IN LD~ ?
V) hP7 A) PAM-9°
16. 7h9@-P 20 CNTN I P LI°AAATSANTNI°Cavlt L DTN ADL?
U) K9P} A) heLag®
17. A0 7370 P INCN N A 780N oo CI G N ?
U) hP} A) hLLAP®
18. 1. m-P AN F AN T 2.7
V) h®% n) eant-g°
19. FM9,@NI°Covl-P+L21MPLI° TN (Anemia) PG TICAAMT®L?
U) h¥®7 n) LAm-9°

hao 34+ ICP+ £ fH(Drug Related)

20. a0 1307 L0NA TN TVNIPGAL 100 L7
U) h% N) hLLAI®

21. AU 7070 N metformin PO CNTZov 8L FVNI°GALYD-DL?
U) h% N) hLLAI®

22.AU73071.@- I Angetensive converting enzyme inhibitor o8-V GALID-®L.?
U) K% N) hGLAI®

23. 9. @-hHué TP IACVATSONL LD PN 20LNAU TP INCVAI°GAL 1@ ?

32



U) hPF A) h@LAI°

L0140 tavAnT (behavioral before)
24 . nH.VNE& 024 INC?

V) h®7% A) AdeLNY®
25. 01004 LenAN-D L
V) h% A) AdekLNI®
26. AU 1T LPTINMLU) hPY N) hAPI°9°
27. 371,02 &AC T (depression) P°AnTAd@-®L.? V) hP%

hao(\715AU-

) A@-9°
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