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ABSTRACT
Background: The overall prevalence of diabetic mellitus has increased from 171 million in 2000

to 366 million in 2030. Health-related quality of life of patients is essential in health economic
evaluations. Type Il diabetes shows a significantly greater decline in quality of life but data on

Ethiopian population is rare.

Objective: This study aims to estimate health related quality of life, and associated factors

among type Il diabetic patients in Ayder comprehensive specialized hospital Tigray, Ethiopia.

Methods: A hospital-based cross-sectional study was carried out on 415 type Il diabetic patients.
Health outcomes were calculated in micro soft-excel and all the possible health states were
valued by a general reference population of Zimbabwe tariff. The EQ-5D-3L instrument was
used to evaluate patients’ self-reported health status. An ordinary logistic regression analysis was

used to show a significant association of factors with a health related quality of life.

Result: Overall, 415 patients participated in this study, with a mean age (£ standard deviation) of
56.7 years (+ 11.33). The total mean quality of life of the study participants was 0.73 (£ 0.23)
and the total quality adjusted life year for study participants was 2172.6. Quality of life for type
Il diabetic patients was mostly affected in the anxiety and depression component. Level 2, level
3 anxious patients were 1.77 times more affected than level 1 with (odd ratio = 1.77, p =0.02)
and level 3 anxious patients were 2.74 more affected than level 1 with (odd ratio = 2.74, p
=0.04). The study participants had an average 7.4 years of follow up with type Il diabetic
treatments. Variables which had a significant association with health-related quality of life were,

age, occupation, monthly income, long waiting time and the presence of diabetic complications.

Conclusion: The results of this study revealed a relatively low health status (0.73) among type 2
diabetic patients as compared with the Zimbabwean general population health states (0.842).
Quality of life for type Il diabetic patients was mostly affected in the anxiety and depression
component. It could be Worthwhile if the hospital assigns psychiatry professionals for regular

and effective counseling.

Keywords; Diabetes, Diabetes related complication, Quality of life, Utility, EQ 5D



1. INTRODUCTION
1.1. Background

Diabetes is a complex, chronic illness requiring continuous medical care with multifactorial risk-
reduction strategies beyond glycemic control. Ongoing patient self-management education and
support are critical to preventing acute complications and reducing the risk of long-term
complications (1). Diabetes is classified into two major types called type | and type II. It is a
major non-communicable disease that remains highly prevalent with an increasing incidence
globally. It was estimated to be 2.8% in 2000 and 4.4% in 2030 worldwide. The total number of
people with diabetes is projected to rise from 171 million in 2000 to 366 million in 2030 (2).

Diabetes mellitus has a chronic effect in which patients extensively suffer from mentally,
physically, socially and economically. Diabetic complications have an association in lowering
the quality of life in diabetic patients as compared with non-diabetic patients by 0.74 (3).

Type 2 DM is the most common form of DM characterized by hyperglycemia, insulin resistance,
and relative insulin deficiency. People living with type 2 DM are more vulnerable to various
forms of both short- and long-term complications, which often lead to their premature death.
This tendency of increased morbidity and mortality is seen in patients with type 2 DM because of
the commonness of this type of DM, its insidious onset and late recognition, especially in

resource-poor developing countries like Africa (4).

Health-related quality of life (HRQOL) is defined as the overall impact of a medical condition
on the physical, mental and social well-being of an individual. HRQOL measurements, including
domains related to physical, mental, emotional and social functioning are valuable in the health
outcomes. This helps us to understand the patients' overall health status, the impact of treatment,

formulation of health policy and decision on resource allocation (5).

The substantial prolonging life expectancy in diabetes (6), health-related quality of life (HRQoL)
is increasingly recognized as an important outcome of chronic disease reflecting the subjective

impact of a disease condition and related interventions on patient-reported outcomes (7).

The effectiveness of an intervention on medical outcomes might be the interest of the health care
providers, however; from the patients’ point of view, outcomes are meaningful only if they can

feel the positive changes in physical, emotional and social wellbeing (8).
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1.2. Problem statement
The overall prevalence of type Il diabetes mellitus has increased and the substantial human
suffering is staggering. It occurs all over the world and about 2.8% global prevalence of diabetes
mellitus has estimated in 2000 and the prevalence of diabetes is estimated to be projected up to
4.4% in 2030. The number of people suffering from diabetes mellitus is increasing globally from
171 million in 2000 to 366 million in 2030 (2).

The prevalence of type Il diabetes in adults worldwide was estimated to be 4.0% in 1995 and rise
to 5.4% by the year 2025. The number of adults with type 11 diabetes in the world will rise from
135 million in 1995 to 300 million in the year 2025. The major part of this numerical increase
will occur in developing countries. There will be a 42% increase from 51 to 72 million in the
developed countries and a 170% increase from 84 to 228 million in the developing countries.
Thus, by the year 2025 greater than 75% of people with type 11 diabetes will reside in developing
countries as compared with 62% in 1995. The countries with the largest number of people with
type Il diabetes are India, China, and the U.S. In the future type Il diabetes will be increasingly
concentrated in urban areas (9).

In developing countries, type Il diabetes Mellitus is the burden of the productive age group (2).
According to the international diabetes federation (IDF) data report, the highest prevalence rate
of type Il diabetes mellitus is in the region of low and middle-income countries in the world. In
this region, about 12.5% of adults aged 2079 years or 32.8 million people had diabetes in the
2011 year and this number is expected to double in less than 20 years (10).

Estimates from 2014 by the International Diabetes Federation suggest that the number of adults
with type Il diabetes in sub-Saharan Africa is 98%, from 12-1 million in 2010 to 23-9 million in
2030. Impaired glucose tolerance in sub-Saharan Africa is expected to rise by 75-8%, from 26-9
million in 2010 to 47-3 million in 2030. This proportion is more than double the predicted global
increase of 37% (11).

The emerging of type 1l diabetes mellitus in Ethiopia becomes a public problem and affects all
age groups which lead to health, economic, and social crisis. The overall prevalence of type Il

diabetes is estimated at 6.5% and 6.6% among men and women correspondingly (12).



Ethiopia is one of the countries in which most of the populations are young adults. The young
adult age group is the backbone of the country that has the carrying capacity of economic,
political, and social assets. However, because of many changes in lifestyles of the population, the
young age group is also a victim of diabetic mellitus. According to some studies carried out
concerning diabetic mellitus in the young age group of Ethiopian population about 8.9% of type

Il diabetic prevalence is the burden of youngster’s (13).

Mortality attributable to type Il diabetes in sub-Saharan Africa is estimated in 2010, at 6% of
total mortality, an increase from 2.2-2.5% in 2000. The absolute and relative mortality rates are
highest in the most economically productive population (13).

Type Il diabetes mellitus has an impact on lowering the quality of life of patients with and
without complication. The impact of type Il diabetes is slightly lower than individuals of similar

age in the general population with women 0.81 and men 0.78 respectively (3).

Type 1l diabetes mellitus has a chronic effect in which patients extensively suffer from mentally,
physically, socially and economically. Diabetic complications have an association in lowering
the quality of life in diabetic patients as compared with non-diabetic patients. Foot ulcer has an
impact of lowering quality of life by 0.92 in physical endurance, 0.87 in the dimension of role
limitation and 0.82 lower in physical endurance in patients aged 50-59 as compared to patients
less than 50 (14).

The escalating rate of type Il diabetes mellitus ends up with many diabetic complications.
Studies suggest that diabetic complications in African countries are life-threatening. Because of
scarce resources and poor control mechanisms, the micro vascular complications of diabetes
mellitus are common and overall retinopathy affects 15-55% of patients. In individuals with type
Il diabetes 21-25% have retinopathy at diagnosis of diabetes compared with 9.5% of those with
type | diabetes. By contrast, the proportion of macro vascular disease was low, with only 20% of

diabetic foot lesions attributable to peripheral vascular disease (13).

In 2010, global health expenditure in the management of diabetes and its complications was
estimated to be US$376 billion, and is expected to increase to US$490 billion in 2030. The direct
costs of diabetes may consume 2.5-15.0% of the annual healthcare budgets of any country,

depending on the treatment available and local prevalence .The economic impact of type Il

3



diabetes Mellitus is staggering. Some studies indicate that the direct and indirect cost of type Il
diabetes care is estimated to be $98 billion. The direct costs $44 billion, including $27.5 billion
for inpatient hospital care and $5.5 billion for nursing home care. The indirect costs $54 billion,
including $37.1 billion for disability and $16.9 billion attributed to mortality (15).

The complication cost of type Il diabetes is catastrophic. Studies show that diabetic foot
ulceration and amputation are estimated to cost US taxpayers $10.9 billion in 2001 with
corresponding estimates for the UK, 5% of total National Health Service expenditure or £3
billion that was attributable to diabetes. The total annual cost of diabetes-related foot
complications was estimated to be £252 million. In addition to the direct costs of treatment, it is
important to remember the indirect costs relating to the loss of productivity and loss of quality of
life (11).

The total direct medical costs of Type Il diabetes in the eight European countries was estimated
in 1999 at euro 29 billion a year. The estimated average yearly cost per patient was euro 2834 a
year. Of these costs, hospitalizations accounted for the greatest proportion (55%, range 30-65%)
totaling EUR 15.9 billion for the eight countries (16).Studies showed that type Il diabetes
mellitus highly impaired HRQoL of patients. However there is rare data that shows the impact of

type 1l diabetes in the Ethiopian population.

1.3 . Rationality and significance of the study

There is a lack of evidence concerning the impact of type Il diabetes mellitus on health-related
quality of life assessment in Ethiopian population. Here, my study is aiming to document the
HRQoL of patients with type Il diabetes mellitus. Besides, my study may also help as a reference

for students and other researchers interested in cost-utility analysis for further similar studies.

This study may also help for policy makers, hospital managers, and decision makers by
indicating the most significant factors that affect the QoL of type Il diabetes in order to prepare

for problem solving activities.



2. LITERATURE REVIEW

Studies conducted in Europe to examine the impact of type 11 diabetes mellitus for health-related
quality of life in a total of 1348 patients shows that health-related quality of life of patients with
complication is slightly lower than (0.74) individuals of similar age in the general population
women 0.81, and men 0.78 respectively. These studies also show that patients without
complications have the highest health-related quality of life as compared with patients who
develop a complication. The type of therapy taken by patients and the presence of complications

have a significant association with lowering health-related quality of life (3).

Studies that have examined the effect of type 11 diabetes mellitus for health-related quality of life
in Mulago diabetic clinic in Uganda in a sample of 219 patients show that diabetic complications
have an association in lowering quality of life in diabetic patients as compared with non-diabetic
patients. Foot ulcer has an impact of lowering quality of by 0.92 in physical endurance. Health-
related quality of life of patients is 0.87 and 0.82 lower in the dimension of role limitation and
physical endurance in patients aged 50-59 as compared to patients less than 50 (14).

The study conducted in Nephrology Research Center, Shariati Hospital, Tehran University of
Medical Sciences, Tehran, Iran 2017, revealed that Clinical outcomes and health-related quality
of life (HRQOL) are much worse in diabetic compared to non-diabetic patients mainly due to
more frequent of cardiovascular diseases the mean score of the was lower. Patients with diabetes
had significantly worse quality of life. The mean score of SF36 in diabetics (n= 219; 41%) was
45.7 + 20.9 versus 52.7 + 20.5 in non-diabetics (n= 313; 59%). All SF36 subscales except social
functioning and bodily pain were significantly inferior in diabetes. Also, both physical and

mental component summaries were worse in diabetic patients (17).

Another study in Ontario, Canada 2016, indicated among 1143 participants reduction in HRQoL
is associated with diabetic complications and the duration of therapy. Based on the OLS model,
reductions in HRQL were associated with duration of diabetes (-0.0015, SE = 0.0006),



experiencing a myocardial infarction (MI) (-0.059, SE= 0.017), amputation (-0.063, SE = 0.059),
stroke (-0.046) (18).

Studies that have examined the effect of diabetes mellitus for health-related quality of life Indian
a sample of 97 diabetic retinopathy patients shows that health-related quality of life of patients
was significantly lower in diabetes with DR when compared with those without DR with the
maximum effect seen on general health, general vision and mental health. Quality of life

decreased as the duration of retinopathy and severity of retinopathy increased (p<0.001) (19)

HRQOL of a person who has diabetes is not necessarily lower than for a non-diabetic if risk
factors associated with vascular diseases are controlled. Vascular disease or risk factors for
vascular diseases are associated with a significantly diminished quality of life for diabetic
persons. Diabetes Mellitus and HRQoL have significant negative relationships with the value of
the coefficient ranges between —0.04 and —0.054 points. In contrast, a comparison of diabetics
and non-diabetics who exhibit vascular disease or risk factors for vascular disease reveals
HRQOL is significantly diminished to a greater extent for those with diabetes between 0.152 and
0.175 points loss when comparing a non-diabetic person with a diabetic with vascular disease.
Also, HRQOL in diabetic patients who have additional risk factors or vascular disease is lower

than people non-diabetics who has additional risk factors or vascular disease (20).

Study conducted about assessing health-related quality of life in patients with type Il diabetes
mellitus in the different geographical regions of Brazil between December 2008 and December
2010, in 28 public clinics of the secondary and tertiary care level, located in 20 cities, suggest
that the presence of clinical complications of diabetes have a potentially significant impact on
worsening HRQoL, and patient characteristics have significant associations (p<0.05) (21).

A study conducted in Brazil in between December 2008 and December 2010 indicated the
assessment of HRQoL by the Euro Qol assigned to general health in Brazil is markedly lower
than those found in other Type 11 DM population-based studies conducted in Europe and better

glycemic control can enhance the quality of life (22).



In Egypt Diabetes Endocrine and Metabolism Pediatric Unit, Children Hospital, Cairo University
in 2017 comparison of total QoL regarding different studied variables showed that QoL was
significantly affected by sex, residence, the severity of hypoglycemic attacks. Females had worse
QoL than males (p = 0.004) and the total mean QoL score for males was significantly better than
females (25.2 + 7.3 vs. 29.1 + 9.5, respectively) with p = 0.004. Rural residents had worse QoL
than urban residents (p = 0.02), urban residents significantly better than rural residents in impact

on daily activities and worries about diabetes with a p-value of 0.03 and 0.02, respectively (23).

Some study shows that persons with diabetic retinopathy are willing to trade off significant time
to eliminate their ocular condition (mean time tradeoff score = 0.77-0.8). Also, health-related
quality of life can become affected in persons with diabetic retinopathy before a visual loss,
primarily because of anxiety about the future and emotional reaction to diagnosis and treatment
(24).

Meta-analysis summarizes results from published English language empirical journal articles
providing data on the relationship of patient adherence to aspects of disease severity. A strong
association is reported between this chronic disease and quality of life. More specifically,
individuals with type Il diabetes have reported low health-related quality of life (HRQOL) and
Successful intensive diabetes management requires significant patient engagement. Patients'
beliefs have been shown to influence treatment commitment (25).

.The study conducted in China, 2018 revealed that Clinical outcomes and health-related quality
of life (HRQOL) are much worse in diabetic compared to non-diabetic patients. The mean EQ-
5D-5L index scores were 0.971 + 0.082 among individuals with unilateral DR and 0.970 + 0.145
among those with bilateral DR, which were lower compared with those without DR (0.986 +
0.045, P = 0.02). In multivariate analysis adjusting for confounders, people with bilateral DR
reported lower the EQ-5D index scores compared with those without DR. The presence of DR
was significantly associated with problems in usual activities (odds ratio [OR] = 0.16, P = 0.02,
comparing participants with unilateral vs. no DR; OR = 0.11; P = 0.01, comparing participants
with bilateral vs. no DR) (26).



The study conducted about assessing health-related quality of life in patients with type Il
diabetes mellitus over 5 years longitudinal study in the US suggests that there was a significantly
greater decline in the EQ-5D index score in the type 11 DM group (-0.03), compared with those
without diabetes (-0.016, p=0.001). Compared with respondents without diabetes, those with
Type 11 DM had a larger reduction in EQ-5D index score, after controlling for demographics
(p=0.001). EQ-5D VAS score declined over 5 years for both groups: -1.42 (18.1) for the type Il
DM group, and -0.63 (15.8) for the group without diabetes, but the between-group difference
was not significant either before (p=0.09) or after (p=0.12), controlling for demographics. type Il
DM respondents with diabetic complications had a greater decline in EQ-5D scores than type Il

DM respondents without complications (p<0.05) (4).

Generally, findings of literatures show that health-related quality of life in type Il diabetic
patients has and has not a significant relationship between diabetic therapy and quality of life.
Diabetic complications have also a significant negative effect on the considerable impact of
lowering the quality of life. Hence, because of there is a lack of evidence concerning the impact
of diabetes mellitus on health-related quality of life assessment in Ethiopian population, her for,
the best of my knowledge, this is the study to assess the impact of type Il diabetes mellitus in
health-related quality of life and utility assessment as well as identifying the association between

factors and health-related quality of life.
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quality of life among type Il diabetic patients adopted from Oppe M (26).



3. OBJECTIVES

3.1 General objective
To estimate health-related quality of life and associated factors among type Il diabetic patients
under regular follow-up in ACSH, Tigray, Ethiopia, 2019.

3.2 Specific objectives

To estimate health-related quality of life for type Il diabetic patients in Ayder Comprehensive
Specialized Hospital.

To determine factors associated with quality of life for type Il diabetic patients in Ayder

Comprehensive Specialized Hospital.
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4. METHODS AND MATERIALS
4.1.Study area & period

The study was conducted in ACSH which is found in Tigray. The hospital is located at north and
782 km away from Addis Ababa, the capital city of Ethiopia. It is a governmental hospital. It has
a medical OPD that serves as a referral and follows up clinic for more than one thousand diabetic
patients. Type Il diabetic patients constitute a larger number among patients attending the
follow-up clinic. The study was conducted from January 2019 up to march 20109.
4.2.Study design
A hospital-based cross-sectional study was conducted in the study participants.
4.3.Populations
4.3.1. Target population
All type Il diabetic patients in Ayder comprehensive specialized hospital were the target
population in this study.

4.3.2. Source populations
All type Il DM patients under follow up in outpatient department in Ayder comprehensive
specialized hospital were the source population for this study.

4.3.3. Study population:
All randomly selected type Il diabetic patients were included in the actual sample study.

4.3.4. Study unit
Individual patients involved in the actual study were the study units for this study.
4.4 Eligibility criteria
4.4.1. Inclusion criteria
Patients under OPD follow up with type 11 diabetes Mellitus
4.4.2. Exclusion criteria
All pregnant mothers, children less than 18 years old and type Il DM patients who were not

voluntaries to participate in the actual study were excluded from the study.
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4.5.Sample size determination and sampling technique

45.1. Sampling determination

The sample size was calculated using a single population proportion formula assuming the
standard deviation of HRQOL among type Il DM patients was 0.5, 5% margin of error (d) and
95% (z0/2 = 1.96) and non-response rate 10%. Thus, the sample size was calculated to be 384
(n= (za/z)zpq/dz). Finally, the total participants were adjusted with the adjustment formula,
N=n/1-X, 384/1-0.1=427. So the total sample size to participate in this study was 427
participants.

4.5.2. Sampling technique

Simple random sampling was used to select study participants. The required numbers of
individuals were selected at random from a database list of all individuals using lottery methods.

4.6. Study variables

4.6.1. Dependent variable (outcome variable)

Health-related quality of life (HRQoL)

Health-related quality of life is defined as the overall impact of a medical condition on the
physical, mental and social well-being of an individual. HRQoL has different cut off point values
ranged from 1 to 0. Perfect health is 1 and death is 0. The cutoff point for higher health states is
0.835 to 1, moderate health states is 0.681 to 0.835 and lower health states is 0 to 0.681. Health
states less than O are considered conditions worsen than death (27). The values for each
dimension according to the Zimbabwe general population health states time trade of by the EQ
5D 3L tool is presented in a table. The mean utility is calculated by the multiplicative assumption

theory according to the next formula.

=1-(u)x =1-— Z;'l=1 kjuj(xj)
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Level 1 in all dimensions = Value 1.

EQ-5D VALUE SETS UK Zimbabwe
Mobility Level 2 -0.069 -0.056
Level 3 -0.314 -0.204
Self-care Level 2 -0.104 -0.092
Level 3 -0.214 -0.231
Usual activities Level 2 -0.036 -0.043
Level 3 -0.094 -0.135
Pain/discomfort Level 2 -0.123 -0.067
Level 3 -0.386 -0.302
Anxiety/depression Level 2 -0.071 -0.046
Level 3 -0.236 -0.12827,
Level 3 at least one dimension -0.269 ‘\. /I
Other than 1 at least one dimension -0.081 -0.1"°™
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4.6.2. Independent variable
1. Socio-demographic characteristics
2. Socio economic characteristics
3. Duration of therapy
4. type of therapy
5. obesity

6. diabetes complications

7. health service related variables

4.7.Data collection Instruments and process

The health status of respondents was determined using the EQ-5D-3L instrument, because the
EQ-5D 3L has seldom been used in Ethiopia. There was no reference value set, thus | adopted
the health state values of Zimbabwe since both countries are in the low income region of sub-
Saharan Africa. Data were collected using an interviewer-administered questionnaire. The
questionnaire adapted from a validated instrument of the EQ 5D tool (28). The English version
questionnaire was translated to Amharic and to Tigrigna (local language).The internal
consistency of the translated Tigrigna local language has been done in the pretest phase
accounted for crhon’s batch alpha of 0.74. Four data collectors and one supervisor were

recruited.

4.8.Data quality assurance

Pretest was done on 21 type Il diabetic patients which were 5% of the total sample size. Data
quality was also assured by train for data collectors. The training had included how to administer

questionnaires, how to collect & record data and how to communicate with respondents.

4.9.0perational definitions

Lower/poor/health-related quality of life; if the study participants mean score value of quality
of life is less than 0.681 cut off point for health states (27).

Moderate health- if the study participants mean score value of quality of life is in between
0.681 and 0.835 health states (27) .
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Higher health-related quality of life; if the study participants mean score value of quality of
life is greater than 0.835 cut off point for health states (27).

Quality outcome; Participants feel the positive changes in physical, emotional and social
wellbeing.

Complication: Participants feel the negative changes in physical, emotional and social

wellbeing.

4.10. Data processing and analysis

Each questionnaire was checked for completeness, and missed values. Descriptive statics of
numeric variables was presented in means and standard deviations. Categorical variables were
presented using frequency and percentage. The statistical significance test was p < 0.05 at a
Confidence interval of 95%. A 3.5% discount rate for QALY was used. The data collected
during the study were processed by epi data manager, STATA 14, and excel. Data were analyzed
by ordinary logistic regressions model. Internal consistency was done for data collection tool for
the reliability of the scale. Crhon’s batch alpha (a) greater than 0.7 was taken as acceptable
rough guide.

4.11. Ethical considerations:

Ethical clearance was obtained from the institute of research board, school of public health,
College of Health Sciences, Addis Ababa University. The study was also approved by the Health
Research Ethics Committee of the Mekelle University. Oral consent was obtained from all
patients who participated, and the data collected were treated with the utmost confidentiality both

during and after the study.

4.12. Dissemination of results
The findings of this study were presented in different tabular and graphical features and
submitted to Addis Ababa University School of Public Health, and the findings of this study

were also presented to Mekelle University research institute board.
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5. RESULTS

5.1.Socio-Demographic characteristics

427 patients were recruited for the study. 415 type Il diabetes patients had completed
questionnaires regarding quality of life. Out of the total 415 types Il diabetic patients who
participated in the study females were 217 (52.3%). The study participants had an average 7.4
years of follow up with type Il diabetic treatments. Most of type Il diabetic patients 203 (48.9%)
had taken oral treatments and 111(26.7%), 101 (24.3%) of type Il diabetic patients had taken
injection therapy and both oral and injection therapy respectively. 274 (66.0%) type 1l diabetic
patients had no any diabetic complications. The general socio demographic characteristics of

type two diabetic patients followed in Ayder Specialized Hospital are presented in table 1.

Table 1: Socio-demographic characteristics of patients under follow up in Ayder

Comprehensive Specialized Hospital, Tigray, Ethiopia April 2019.

Characteristics Frequency Percentage (%)
Age in years

<20 3 T
20-30 32 7.7
30-40 53 12.8
40-50 91 21.9
50-60 93 22.4
>60 143 345
Sex

Female 217 52.3
Male 198 47.7
Marital status

Single 26 6.3
Married 306 73.7
Widowed 51 12.3
Divorced 32 7.7

Educational status
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Iliterate 150 36.1

9-10 67 16.1
11-12 57 13.7
Higher education 141 34.0
Occupation

Governmental employee 133 32.0
un employee 85 20.5
Merchant 57 13.7
Student 20 4.8
Farmer 50 12.0
private employee 70 16.9

The economic status of patients and in general the health service related
characteristics of type 2 diabetic patients are presented in table 2. 34.2 % of type 2
patients had earned between two thousand and five thousand Ethiopian birr
monthly. 24.8 % of type two diabetic patients had travelled greater than 7.5
kilometer to access the health service. Most of the patients spent their time greater
than one hour to get a service in the hospital. The general health service related

factor characteristics are presented in table 2.
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Table 2: health services characteristics for type Il diabetic patients attending in Ayder

Comprehensive Specialized Hospital Tigray, Ethiopia April 2019.

Characteristics Frequency Percentage (%)

affordability( income in birr)

<2250 164 39.5
2250-5000 142 34.2
5000-10000 81 19.5
>10000 28 6.7
Accessibility (distance)
1-2.5 kilometer 67 16.1
2.5-5 kilometer 145 34.9
5-7.5 kilometer 100 24.1
>7.5 kilometer 103 24.8
Waiting time (length of stay
<30 minute 18 4.3
30-60 minute 73 17.6
60-90 minute 135 325
>90 minute 189 45.5
Treatment cost (payment)
<150 ETB 160 385
150 -200 ETB 41 9.9
200 -250 ETB 30 7.2
>250 ETB 184 44.4
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5.2. HRQOL using EQ-5D utility scores

The study population had a total of 2172.6 QALY per life years and they had reported an average
EQS5D utility score of 0.73 (x 0.23). This health state is lower health state as compared with the

kappa statics of EQ 5D 3L tool used to assess the general population health states in Zimbabwe.

The kappa statics for EQ 5D 3L tool considers higher health state if the utility score is greater
than 0.8. Patients with a longer duration of diabetes had reported a 0.78 HRQOL which was

lower than other patients. Quality of life for type Il diabetic patients was severely affected in the

anxiety and depression component with mean value of 0.65 (£ 0.24).

Table 3: association of health dimensions with total utility according to the 5D Euroqol

subscales in the ordinal logistic regression model.

EQ SD 3L Dimensions

HRQoL (the mean score of participants is
0.73 which is lower QoL than cut point 0.8)

OR P value | 95% ClI
I have no any problem in mobility (ref)
Mobility I have some problem in walking 0.9 0.73 0.50-1.63

I am confined to bed 2.31 0.24 0.57-9.37
I have no any problem (ref)

Self-care I have some problem in washing my self 0.89 0.73 046-1.71
I am un able to wash or dress my self 0.21 0.01 0.07 - 0.66
I have no any problem to perform (ref)

Usual I have some problems to perform activities 0.63 0.20 0.31-1.28

activities I am un able to perform my usual activities 0.67 0.45 0.24-1.89

Pain/ I have no any pain (ref)

discomfort I have some pain/discomfort 1.77 0.12 0.87-3.61
I have extreme pain/ discomfort 0.74 0.63 0.22 -2.54

Anxiety/ I am not anxious/ depressed (ref)

depression I am moderately anxious/ depressed 1.77 0.02 0.23-0.86
I am extremely anxious/ or depressed 2.74 0.04 0.24-0.74
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5.3.Decomposition of EQ5D quality-of-life scores

The frequency distributions of the problems with in the EQ 5D dimensions for individual
patients had assessed. In the mobility dimension most of the patients report level 1 and in the
dimension 2 most of the patients reported level 1.The frequency of the distribution is presented

in fig 2.

300 - eIL 284
266

250 -

200 -
mlevel 1

150 - m level 2

05 mlevel 3

100

19

moblity self care pain depression

Figure 2: The frequency distributions of problems with in the EQ 5D dimensions for

individual patients.

The severity of any disease is determined by its worst health state in the EQ 5D 3L component.
Level 3 is the worst health state for each dimension. The severity of Problems with mobility,

usual activities, and pain were less frequent and problems with anxiety/ depression components
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were frequently reported. Type Il diabetic patients had suffer from anxiety and depression

component with the worst out come in level 3 and this is presented in fig 3.

= moblity

m self care

m usual activity

® pain/discomfort

m anxiety/depression

= perfect health
death

Figure 3: the severity distribution for the worst health state in each dimension according to
the EQ 5D 3L subscales for patients with type Il diabetics attending in Ayder
comprehensive hospital Tigray, Ethiopia April 2019.

Health-related quality of life of patients with complication was slightly lower than individuals
without complications. The type of therapy taken by patients had a different scale of quality of
life. Patients who take both oral and injection therapy had the lowest quality of life with a mean
score of 0.77 as compared with a mean score of oral therapy 0.86 and injection therapy 0.78
respectively and the average score assigned to EQ-VAS by people with Type 2 diabetes in
Ayder was of 87.4. The average utility for each data of the assessed population is presented in
table 4.
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Table 4: Quality of life reported by type Il diabetic patients attending in Ayder
comprehensive Specialized Hospital Tigray, Ethiopia April 2019.

Characteristics  EQ 5D 3L utility score EQ-VAS (0-100)
age in years Mean  (SD) Mean (SD)
<20 0.76 = 0.47 95.0 = 4.7
20-30 070 =+ 0.34 93.0 + 6.5
30-40 0.83 =+ 0.29 908 + 8.41
40-50 081 £+ 0.24 875 = 10.3
50-60 0.88 =+ 0.18 83.7 + 10.1
>60 072 + 0.23 819 = 10.7
Sex

Female 0.82 + 0.26 875 + 11.7
Male 0.81 = 0.25 86.4 =+ 11.1
Marital status

Married 081 + 0.25 86.2 + 10.5
Widowed 0.88 + 0.17 828 + 104

Divorced 0.77 £ 0.25 79.7 = 10.2

Educational status

9-10 0.78 + 0.26 863 + 103
11-12 0.80 +0.26 87.8 + 8.7

higher 0.84 =+ 0.27 89.8 + 107

education

Monthly income

5000-10000 0.75 =+ 0.29 875 + 10.9
>10000 0.77 + 0.28 87 + 6.2
Distance travelled

2.5-5kilometer 0.79 + 0.25 86.1 =+ 10.3
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5-7.5kilometer
>7.5 kilometer
30-60 minute
60-90 minute
>90 minute

Payment
150-200 birr

200-250 birr
>250 birr

Duration
6-10 years

11-15 years
>15 years

Complication
Yes

Obesity
Yes

The association of significant variables with health related quality of life (utility) is presented in
table 5.Variables which had a significant association with health related quality of life Using the
ordinal logistic regression analysis was age, occupation, monthly income, waiting time, and
presence of diabetic complications. The average Eurogol VAS score was 86.4. EQ5D utility
score and Eurogol VAS scores had no significant association with EQVAS (coefficient 0.003
S/E 0.009 p= 0.77 > p=0.05, 95% C/I (-0.01

Table 5: association of variables and EQ 5D 3L utility score for quality of life (ologit,

utility, i. age i.sex i.educationalstatus i.occupation i.typeoftherapy i.monthlyincome

0.79
0.87
0.74
0.78
0.87

0.75
0.80
0.79

0.78
0.85
0.81

0.81

0.85

+ 0.27
0.18
0.29
0.25
+0.20

+  +

I+

I+

0.30
0.23
0.27

I+

I+

+ 0.28
+ 0.20
+0.23

+0.26

+0.22

87.2
83.7
87.5
85.9
84.7

87.3
91.8
85.1

86.4
82.6
80.1

84.7

83.6

I+

8.8
115
8.5

+ 10.7
+ 11.2

I+

I+

I+

10.5
5.1
+ 10.8

I+

9.8
9.8
12.3

+ I+

I+

+ 10.9

+ 10.7

i.distance i.waitigtime i.payment i.duration i.compilication)
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Ordered logistic regression Number of obs = 415

Wald chi(32) = 5248

Prob>chi® = 0.01

PseudoR® = 0.08
Utility Odds Ratio P —value (95% CI)
Age (<20 ref)
20-30 0.36 0.04 0.01 0.25
30-40 0.61 0.02 0.01 0.26
40-50 1.15 0.03 0.03 0.49
50-60 1.97 0.01 0.05 0.82
>60 1.29 0.05 0.03 0.99
Sex (fem ref)
Male 1.02 0.94 0.65 1.59
E.status
9-10 0.67 0.24 0.35 1.29
11-12 0.65 0.22 0.33 1.29
higher 0.95 0.87 0.48 1.87
education
occupation
un employee 0.78 0.049 0.39 0.56
merchant 0.89 0.070 0.48 0.64
Student 3.02 0.015 0.66 0.83
Farmer 0.75 0.051 0.32 0.76
private 2.31 0.01 0.19 0.48
employee
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Type of therapy

Injection 1.04 0.89 0.62 1.74
Both 0.95 0.86 0.55 1.65
Monthly income

2250-5000 0.76 0.028 0.46 0.62
5000-10000 0.63 0.023 0.30 0.43
>10000 0.79 0.046 0.27 0.63
Distance

2.5-5kilometer | 0.94 0.87 0.45 1.96
5-7.5kilometer | 0.92 0.84 0.41 2.07
>7.5 kilometer | 0.98 0.95 0.45 2.10
Waiting time

30-60 minute 1.03 0.039 0.28 0.78
60-90 minute 1.03 0.029 0.32 0.71
>90 minute 2.19 0.041 0.49 0.98
Payment

150-200 birr 1.55 0.36 0.61 3.98
200-250 birr 1.87 0.21 0.71 491
>250 birr 1.10 0.73 0.64 1.88
Duration

6-10 years 0.73 0.21 0.44 1.20
11-15 years 0.79 0.47 0.42 1.49
>15 years 0.72 0.41 0.32 1.59
Complication

Yes 0.95 0.02 0.60 0.91
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6. DISCUSSION

The current study demonstrated the HRQOL of patients living with diagnosed type 11 diabetes
and attending DM follow up clinic in ACSH. In this study, we are able to identify 0.73 (+ 0.23)
mean score of the overall HRQOL among patient with diagnosed type 2 diabetes. The findings
showed that the mean health status of respondents was relatively low health status when
compared with the Zimbabwean population norms. The results indicate that type Il diabetic
patients in the study valued their health lower than the Zimbabwean general population which
was 0.842. Perhaps the observed variations were expected as the Zimbabwean study used the
general population, who were not necessarily sick, while this study used type Il diabetic patients.
Differences in socioeconomic and healthcare systems across the regions could be major
contributors. In developing and resource-limited countries such as Ethiopia, some individuals
with diabetes remain undiagnosed until complications set in. Thus, such delays in seeking
medical attention, largely due to limited income and ignorance, may negatively impact on the
health status of such individuals (29).

The finding of this study was also compared with the previous studies which used the EQ 5D 3L
scale to determine HRQOL of patients with type 1l DM. In a study conducted in Enugu State,
Nigeria, the mean score of overall QOL was 0.72 in type Il diabetic patients which was
consistent with the finding of this study and this may be due to the poor socio economic status,

sociocultural status of the study populations (29).

The mean EQ-5D 3L score in the study participants was 0.73 which was lower than studies that
used the same instruments in Norwegian, UK, Japanese, Korean, and patients with a mean score
of 0.85, 0.851, 0.862, 0.9, and respectively. This could be due to the influence of socioeconomic
and health care systems related factors. Some of these differences could be due to difference in
main characteristics of study subjects such as; age, duration of diabetes, educational status and
the presence of long waiting time (10).

The finding of this study was also compared with the previous studies which used the EQ 5D 3L
scale to determine HRQOL of patients with type Il DM. In a study conducted in Shantou, China,
the mean score of overall QOL was 0.79 in type Il diabetic patients which was higher than the

finding of this study and this may be due to the sociocultural status of the study populations and
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perception of health as well as questions on the validated tool to get adequate information

regarding the socio economic, behavioral and cultural status of the study participants (30).

The finding of this study showed that the impact of diabetes on HRQL in type Il diabetic
patients follow DM clinic in Ayder Comprehensive Specialized Hospital was higher than (0.73)
from the type Il diabetic patients in Bangladesh (0.70). This may be due to societies better
awareness on seeking medical attentions and early diagnosis until other incapacitating
symptoms had developed and this may be due to easily accessible for healthy services and short

waiting time in the health services than Bangladesh (31).

Among the five domains of HRQOL, study participants had the lowest mean score (0.65) on the
anxiety/ depression component in this study which had similar finding with a study conducted in
Catalonia in which type Il diabetic patients were more likely to report moderated or severe
problems in 4 of the 5 dimensions of EQ-5D (20,30).

Individuals with type Il DM who had completed high school, preparatory and above had a
HRQOL 0.8, 0.82, 0.85 which was higher than those who had no education (0.76). The finding
of the study conducted in Ethiopia, felege Hiwot Hospital on QOL also showed that HRQOL
was better in type Il diabetic patients who had higher educational status. This could be due to
better ability to make decision on self-care, better understanding about the disease, its
complication, and treatment (32).

Patients who were living with type Il DM for more than 5 years had worse HRQOL as compared
with those who live with it for 5 years and less. This relationship between QOL and duration of
DM was demonstrated in previous studies. In a study conducted among type Il diabetic patients
in Ethiopia showed that the long duration of DM had a negative influence on the QOL of
patients (32).

This study had observed a significant association between age, occupation, monthly income, and
HRQOL of patients. It had demonstrated that patients with type Il DM who were aged,
unemployed, and with low income had worse QOL. The negative effect of aging, low economic
status and unemployment of type Il diabetic patients on HRQOL had been reported in previous
studies (30,31).
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This study had also tried to analyze the association between HRQoL and health services
characteristics. The length of stay for receiving services had the most significant effect in
lowering quality of life for type Il diabetic patients attending in Ayder Comprehensive
Specialized Hospital and the long duration of waiting time for type Il diabetic patients had a
significant association with lowering quality of life. Distance traveled to get access to the
Specialized Hospital affects the third dimension of EQ 5D with a significance association
p<0.05. This finding was comparable with the previous studies which used the EQ 5D scale to
determine HRQOL of patients with DM and analyze the association between health service
characteristics. In a study conducted in UK Primary Medical Care Group, Faculty of Health
Medicine and Biological Sciences, University of Southampton showed that long waiting time
and the long appointment had a significant association with reducing health-related quality of life
for type Il diabetic patients and finding of the current study shows similar outcome (33,34).

The ordinal logistic regression analysis was used to determine factors associated with problems
in each EQ-5D dimensions. Ordinal logistic regression analysis resulted in a model containing
diabetic complication had a significant association (p =0.04) between diabetic complication and
quality of life. This finding was compared with the previous studies which used the EQ 5D scale
to determine HRQOL of type Il diabetic patients. In a study conducted in Dutch, Iran, UK,
Ethiopia, Brazil, China, Uganda, showed that the presence of diabetic complications affects QoL
(3,7,10,20,30-32,35).

EQ 5D utility and Eurogol VAS scores had no significant Association with EQVAS (coefficient
0.003 S/E 0.0091756  p= 0.8 > p=0.05, 95% C/I (-.015, .021). The EQ 5D utility and
Euroqol VAS scores were correlated (Spearman correlation coefficient ® -0.014, P >0.05). This
finding is comparable with the previous studies which determine the association between EQ5D
utility and Euroqol VAS scores. A study conducted for assessment of health-related quality of
life in Dutch Patients with Type Il diabetes showed that the EQS5D utility and Eurogol VAS
scores Correlated well (Spearman coefficient 0.64, P < 0.001) but the difference between these
two studies may be due to low or high score on one scale did not necessarily mean a low or high
score on the other scale because, many patients with a relatively low EQ5D utility score had a

tendency to report a moderate Eurogol VAS score (3).
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6.1. Strength of the study;

The study tires to get adequate information from a representative sample and the data collected
was a primary data direct from patient interview. The study also uses an international standard

tool for data collection.
6.2. Limitations of study

Because this was a cross-sectional study, the observed associations were not necessarily causal
and it has to be noted that the data was collected using an interviewer-administered questionnaire
which may make the finding prone to interviewer administer bias and the differences in socio
cultural, socio economic and behavioral activities of the study participants were not assessed
weather to fit with the tool. The data of this study was collected at a point period and fluctuations

are likely to occur if HRQoL measured at multiple points in time.
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7. CONCLUSION

The overall health related quality of life among type Il diabetic patients was low. Age, low
income status, educational status, occupation, duration of DM and presence of long waiting time
were significantly associated with lowering health related quality of life. The average utility of
health related quality of life was 0.73. The current study showed a low mean score over the
anxiety/depression domain of HRQOL of type |l diabetic patients.

8. RECOMMENDATIONS

To Ayder comprehensive specialized Hospital

It could be better if the hospital has additional OPD clinic to break the cycle of long waiting time
to improve the quality of life of type 11 DM patients. Since most of the diabetic patients had low
health status in anxiety and depression domains of health status, it could be better if the hospital
assigns psychiatry health professionals in the OPD department for counseling about DM care and
treatment for patients with anxiety and depression. To improve HRQOL it could be better if
shortening the duration of waiting time as the target goal and quality indicator for diabetes

management in the hospital.
To researchers

Because this study is a point study my advice is that it could be better if researchers conduct the
full quality of life assessment at 6 weeks, 2 months, 4 months and 12 months for better
estimation of QoL. Even though the tool is a standard tool there may be socio cultural questions
in the Ethiopian populations so it could be better if researchers try to consider such issues
whether the EQ5D instrument is sensitive enough to detect clinically relevant differences in

quality of life.
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Annex |: Information and Consent Sheet

Information sheet and consent form are prepared for patients who are participated in research
Project, a cross-sectional study to assess health-related quality of life and their utilities in
diabetic patients in the medical OPD diabetic clinic, in Ayder comprehensive specialized
hospital, 2018/19.

Name of Principal investigator: Hiluf Kalayou

Name of the organization: ACSH

Name of the Sponsor: Addis Ababa University

This information sheet and consent form are prepared to explain the study you are being asked to
join. Please listen carefully and ask any questions about the study before you agree to join. You
may ask questions at any time after joining the study. The investigator is the final year Master of
health economic student from the school of public health, college of health science, Addis Ababa
University, and two advisors from the health economics department, Addis Ababa University.
Purpose of Research Project:

Resources are limited and scarce in the health system that is why the economic evaluation of
programs is readily increasing. One of the salient issues in the field of economic evaluation is
how to measure, value and including changes in quality of life. So, the importance of studying
HRQoL in DM patients has many advantages besides analyzing by traditional measurement of
clinical outcomes, like morbidity and mortality rates. Here, my study is aiming to document the
HRQoL of patients with diabetic mellitus and making policy makers, clinicians, and researchers
familiar with the HRQoL of patients in diabetic mellitus. Also, my study may also help as a
reference for students and other researchers interested in cost-utility analysis for further similar
studies. You are invited to take part in this project. If you are willing to participate in this project,
you need to understand and tick yes in the agreement form. Then after, you will receive the
questionnaire from the data collector to give your response. You do not need to write your name
on the questionnaire and all your responses and the results obtained will be kept confidentially
by using a coding system whereby no one will have access to your response.

Risk/ Discomfort:-By participating in this research project, you may feel that it has some

discomfort especially on wasting time about 30 minutes. We hope you will participate in the
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study for the sake of the benefit of the research result. There is no risk in participating in this
research project.

Benefits: If you participate in this research project, there may not be a direct benefit to you but
your participation is likely to help us in assessing the health-related quality of life and utilities in
diabetic patients. Ultimately, this will help us to identify the gap and take the appropriate
intervention by the authorized stakeholder.

Incentives:-You will not be provided any incentive or payment to take part in this project.
Confidentiality:-The information collected from this research project will be kept confidential
and information about you that will be collected by this study will be stored in a file, without
your name, but a code number assigned to it. Besides, it will not be revealed to anyone except
the principal investigator and will be kept locked with the key.

Right to refuse or withdraw: You have the full right to refuse from participating in this
research. You can choose not to respond to some or all questions if you do not want to give your
response. You have also the full right to withdraw from this study at any time you wish, without
losing any of your rights.

Persons to contact: If you have any question to ask, please contact Hiluf Kalayou

Tel: +251939641566, Email = hilufkalayou939@gmail.com.
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Annex Il: Questionnaire

Addis Ababa University College of Health Science

Department of health economics

Consent form: - This questionnaire is prepared to assess health-related quality of life and
utilities in diabetic patients. The assessment is made for the partial fulfillment of a Master's
Degree in Health Economics. The results of the study will be used as baseline information to
design appropriate intervention strategies for cost-utility analysis. The questionnaire contains
ranked questions and will be provided in the interviewer-administered form. You are therefore
kindly requested to provide genuine answers to the questions. The information you provide is
confidential and is used only for this study. If you have any questions, don't hesitate to ask the
data collector. Your cooperation and participation until the completion of the questionnaire is
very necessary for the successful completion of the assessment. We, therefore, ask your genuine
willingness. However, you have the right to turn down if you are not voluntary to participate fill

No* in the box below.

If you are voluntary

YES [] NO [ ]
Thank you in advance for your cooperation

Data collectors Name---------------=-=------- signature--------------------
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Part one: Socio-Demographic characteristics

All questionnaires are completed anonymously. We would appreciate it if you answer all the

questions and answer as honestly as possible. Please circle on the number you select that best

answers in the question. Kindly make only one Selection unless otherwise instructed.

Age 1. <20 Income according | 1.< 2250
2. 20-30 to salary explorer | 2. 2250 -5000
3. 30-40 for low income | 3. 5000 - 10000
4. 40-50 countries( ETB) 4. >10000
5. 50—60
6. >60
Sex 1. Male How far do you | 1.1-2.5KM
2. Female travel to access the | 2. 2.5-5KM
health service 3.5-7.5KM
4>7.5KM
Marital status 1. Single For how long you | 1.<30°
2. married wait to get a| 2.30-60’
3. widowed service 3.60-90°
4. divorced 4.>90°
Educational status 1. 9-10 By how much you | 1.<150 Birr
2. 11-12 get a service 2.150-200 birr
3. Higher education 3.200-250 birr
4. lliterate 4.>250 birr
Occupation 1. Government Diabetic type 1. Typel
employee 2. Type ll
2. Unemployee
3. Merchant
4. Student
5. Farmer
6. Private employee
Type of therapy 1. Oral
2. Injection
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Both

Duration of therapy <5yrs
6-10
11-15

>15

Yes
No

Obesity

BMI <18.5
18.5-25
25-30

>30

Yes
No

Presence of diabetic

A A e A o o B A ol B

Complication

EQ-5D-3L (UK English sample version)

By placing a tick in one box in each group below, please indicate which statements best describe
your health state today.

Mobility

| have no problems in walking about 0

| have some problems in walking about 0

I am confined to bed O
Self-Care

| have no problems with self-care 0

| have some problems washing or dressing myself 0
| am unable to wash or dress myself 0

Usual Activities (e.g. work, study, housework, family or leisure activities)
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| have no problems with performing my usual activities

| have some problems with performing my usual activities
| am unable to perform my usual activities
Pain/Discomfort

| have no pain or discomfort

| have moderate pain or discomfort

| have extreme pain or discomfort

Anxiety/Depression

| am not anxious or depressed

| am moderately anxious or depressed

| am extremely anxious or depressed
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Annex I11: EQ-5D-3L

PMSTMMLP:PAMCTFCTFIARTE L P (Amharic version for Ethiopia)
NALT1SIS-CONNCIANAPHLPAPTFIM TITHNHAAULFPMIARD-ATEADTIALIART
LLCH::

R1Ph PN

pang.an g FoC PANFIR

ammyg PUY PaRs.an e FoC AANT

gRYygR aD/.aD e HATAGD

-Nhrayhnh

Ad® FMANg® P71 AGRANN 92790 FoC PANTID
A FMNIR P17 AGRANN 2MIE F9C AANT

Jood ool

L AFMNIPPTIAANNAATATD
am e NG +NeT
(APPAA-NLTFPUCTHIPNFO-ADALINFANPD L IPAZE T LR+ INLT)
aeNg +NEFET PATRTIIR FoC ANT@-TAL [ ]
a® NG+ N EFIATINT D ITMITTICAANT [ ]
@ e NG +NEEIATINTDTAATATD [ ]
Phange fAay /¥ T m T
P/hange Ay tgR (Py PIOFE a9mAt (ARt PAT IR [ ]
MmMI§ PhIRIR NaRT MLIP PIRFE a9mF: MRt AAT ]
Phé. PAhARIRATE ML TP PIRFA aymt NaRt AAT [ ]
1T/ ENCT
1P+ ENCHPANT I [ ]
M5 e19+mL IR e NCTHAANT [ ]
[ ]

AZINNE TP TR IR ENCTFAANT
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100

HePMA U2 PIPILUAMNGDL TP MR PEIATMDPATLAIAT::

. mAR, PM-N0 ANN 100 &N CTFAAT:: 95

100 MATAPCPPMFAD-NMIC NGO MT U5 7 M- 90

0 MAFAFCPPMFAR-NMICMALDH-PMT UL D 85

. NAPAN PO-ALHAMYIFPLANFIFLFATIAPH X TPANTLE 80

PHeMYITP=AL T NNCAAD-ADTO-ADNIAN PO-ALTPANTPRLTFNFIRMNCL ARG 75
70
65
60
55
50

45

40

35

30

25

20

15

10
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TL MmOT MLP §L +aCT +CFI
Al hEHE CAN AT+ HAPI® Hhf 2 MO M1 HIAS AN AL A8 TPANT PRI,
FERTHE N
A PPN SN TRYIR Tl PNALY

i

mMmig HhY T2 9TRASN 8790 AAL [ ]

goYGR NYPAPA RENAATY [ ]

9Chh o ThNh

Y9°h9N 2T R8T T9RR8T 9R9R 9790 PNARY [

Y9N ST R8T Y9RR8T My Hhy 9790 hAL [

NOAL T19°hIN £y N8BT T9°R8T hRNAAY [ ]

g A 3 R+NLF(ATPAA-NSGATFRUCHITR O-AM, H Néht INTANE DL T8 OL&t
b +oNE)

G AFP +NLtL NHE FOII° §79° L&EHITD [ ]

QA FP +oNst TIEIIR MY HNY 8790 AAYL [ ]

MGAFP +1Nt+L TPNTPT HERAAT [ ]

T2 hm9° h9oot/ ¥+ I°NARTY

T2 heRge AGRYT BT 9OFE T8 9RART NIROT PNALY [ ]
mMmyg HhY T2 ATIIR AGROT Y PFF T8 JPNAT NTPOF AAT [ ]
HN&h T2 hTI° ATROF 17 IOF+ T2 IONAT NIROT AAYL [ ]
14/ SNCE

st hy SNCE PNARTY [ ]

MG s+ LIS ENCTH hAL [ ]

NMOT, NNE et ML BNCH AATL [ ]
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Annex 1V: Declaration

| the under designed declared that this my original work, not been presented for degree in this or
other university and that all sources of materials used for this thesis has been fully acknowledged
Name: hiluf kalayou

Signature:
Place: Addis Ababa University

Date of admission

This thesis has been submitted for examination with my approval as university advisor,
Name: Professor Damen Haile Mariam (MD, PH.D)

Signature:
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