ADDIS ABABA UNIVERSITY
COLLEGE OF HEALTH SCIENCES
SCHOOL OF NURSING AND MIDWIFERY
NURSING POSTGRADUATE PROGRAM

ADHERENCE TO DIABETES SELF MANAGEMENT AND
ASSOCIATED FACTORS AMONG ADOLESCENTS WITH
TYPE 1 DIABETES IN PUBLIC HOSPITALS OF ADDIS
ABABA, ETHIOPIA, 2021: A CROSS_SECTIONAL STUDY

PRINCIPAL INVESTIGATOR: YOMILAN GENETI (BSc)

A RESEARCH THESIS SUBMITTED TO POST GRADUATE
STUDIES IN ADDIS ABABA UNIVERSITY COLLEGE OF
HEALTH SCIENCES, SCHOOL OF NURSING AND
MIDWIFERY IN PARTIAL FULFILLMENT OF THE
REQUIREMENTS FOR THE DEGREE OF MASTERS IN
PEDIATRICS AND CHILD HEALTH NURSING

JUNE, 2021
ADDIS ABABA, ETHIOPIA



ADDIS ABABA UNIVERSITY
COLLEGE OF HEALTH SCIENCES
SCHOOL OF NURSING AND MIDWIFERY
POSTGRADUATE PROGRAM

ADHERENCE TO DIABETES  SELF-MANAGEMENT  AND
ASSOCIATED FACTORS AMONG ADOLESCENTS WITH TYPE 1
DIABETES IN PUBLIC HOSPITALS OF ADDIS ABABA, ETHIOPIA,2021

PRINCIPAL INVESTIGATOR: YOMILAN GENETI (B.SC)

A RESEARCH THESIS SUBMITTED TO POST GRADUATE STUDIES IN
ADDIS ABABA UNIVERSITY COLLEGE OF HEALTH SCIENCES,
SCHOOL OF NURSING AND MIDWIFERY IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF
MASTERS IN PEDIATRICS AND CHILD HEALTH NURSING

ADVISORS:
MS. KALKIDAN WONDWOSSEN (ASSISTANT PROFESSOR)
MR. MEKONEN ADIMASU (LECTURER)

JUNE, 2021
ADDIS ABABA, ETHIOPIA



APPROVAL SHEET

ADDIS ABABA UNIVERSITY
COLLEGE OF HEALTH SCIENCES
SCHOOL OF NURSING AND MIDWIFERY
POSTGRADUATE PROGRAM

This thesis by Yomilan Geneti Muse is accepted in its present form by the board of
examiners as satisfying thesis requirement for the degree of masters in pediatrics and
child health nursing

INTERNAL EXAMINER:

Dr. Rajalakshmi Murugan (PhD, Assistant Professor)

NAME RANK SIGNITURE DATE

ADVISORS

Sr. Kalkidan Wondwaossen (Assistant Professor)

NAME RANK SIGNITURE DATE

Mr. Mekonen Adimasu (BSC, MSC)

NAME RANK SIGNITURE DATE
DEPARTMENT HEAD

Nigussie Tadelle (Assistant Professor)

NAME RANK SIGNITURE DATE



STATEMENT OF THE AUTHOR

By my signature underneath, | announce and certify that this Thesis is my possess work. | have
followed all ethical and technical principles of scholarship in the preparation, data collection,
data analysis, and compilation of this Thesis. Any scholarly matter that is included in the Thesis
has been given recognition through citation.

This Thesis is submitted in partial fulfillment of the requirements for a master’s degree at Addis
Ababa University. The Thesis is deposited in Addis Ababa University library and it is made
available to borrowers under the rules of the library. | solemnly declare that this Thesis has not
been submitted to any other institution anywhere for the award of any academic degree, diploma
or certificate.

Brief quotations from this Thesis may be made without special permission provided that
accurate and complete acknowledgement of the source is made. Requests for permission for
extended quotations from or reproduction of this Thesis in whole or in part may be granted by
the Head of the School or Department when in his or her judgment the proposed use of the
material is in the interest of scholarship. In all other instances, however, permission must be
obtained from the author of the Thesis.

Student
Yomilan Geneti Muse (BSc) Signature: Date

RESEARCH ADVISORS:

Sr. Kalkidan Wondwaossen (Assistant Professor)
NAME RANK SIGNITURE DATE
Mr. Mekonen Adimasu (BSC, MSC)

NAME RANK SIGNITURE DATE



ACKNOWLEDGEMENTS

Primarily, I’'m very grateful to God for every protection and support he did for me. Next, | would
like to express my deepest gratitude to Addis Ababa and Dire Dawa University for giving me
the chance to pursue my education in the postgraduate study program of pediatric and child
health nursing. | would also like to extend my appreciation to Addis Ababa University, College
of Health Sciences, librarians, and internet center coordinators for their support and assistance
in getting important materials during this thesis write-up.

I would also like to convey my heartfelt thanks, appreciation, and acknowledgement to my
advisors Ms. Kalkidan Wondwossen (MSc, Assistant professor) and Mr. Mekonen Adimasu
(BSc., MSc), for their unreserved guidance, timely feed-backs, and constructive suggestions in
the course of this thesis development.

Finally, my heartfelt thanks go to data collectors, supervisors, study participants, health
institutions administrators, data clerks, and all others who directly or indirectly supported my
work for their kind cooperation and invaluable collaboration; without them, this research would

not have succeeded!



AAU:
ADA:
ADSM:
AOR:
BLSH:
COR:
CSA:

COVID 19:

DKA:
DKT:

DSMP-SR:

ETB:
FBG:
HbAlc:
ISPAD:
SSA:
T1D:

ABBREVIATIONS AND ACRONYMS

Addis Ababa University
American diabetic association
Adherence to diabetes self-management
Adjusted Odd Ratio
Black Lion Specialized Hospital
Crude Odd Ratio
Central Statistical Agency of Ethiopia
Coronavirus Disease 2019
Diabetic Ketoacidosis
Diabetic Knowledge test
Diabetes Self-Management Profile Self report
Ethiopian Birr
Fasting Blood Glucose
Glycosylated hemoglobin
International Society for Pediatrics and Adolescents Diabetes
Sub-Saharan Africa
Type 1 Diabetes



TABLE OF CONTENTS
APPROVAL SHEET i

STATEMENT OF THE AUTHOR ii

ACKNOWLEDGEMENTS 1\
ABBREVIATIONS AND ACRONYMS %
LIST OF TABLES X
LIST OF FIGURES Xi
ABSTRACT Xii
CHAPTER 1: INTRODUCTION 1
1.1 Background 1
1.2 Statement of Problems 3
1.3 Justification of the Study 5
1.4 Significance of the Study 6
1.5 Objectives 6
1.5.1 General Objective 6
1.5.2 Specific Objectives 6
CHAPTER 2: LITERATURE REVIEW 7
2.1 Adherence to Diabetes Self-management 7
2.1.1 Adherence to Insulin Administration 8
2.1.2 Adherence to Dietary Management 8
2.1.3 Adherence to Management of Hypoglycemia 9
2.1.4 Adherence to Blood Glucose Testing 9
2.1.5 Adherence to Regulation of Exercise 10

2.2. Factors Associated with Adherence to Diabetes Self-Management 11
2.2.1 Socio Demographic Factors 11

Vi



2.2.2 Medical factors
2.2.3 Knowledge about Type 1 Diabetes
2.2.4 Self-efficacy
2.2.5 Social Support
2.3 Conceptual Framework
CHAPTER 3: METHODS AND MATERIALS
3.1 Study Area and Period
3.2 Study Design
3.3 Population
3.3.1 Source Population
3.3.2 Study Population
3.4 Inclusion and Exclusion Criteria
3.4.1 Inclusion Criteria
3.4.2 Exclusion Criteria
3.5 Sample Size Determination and Sampling Technique
3.5.1 Sample Size Determination
3.5.2 Sampling Techniques
3.6 Operational Definitions
3.7 Study Variables
3.6.1 Dependent Variables
3.6.2 Independent Variables:
3.8 Data Collection Method
3.8.1 Data Collection Instrument
3.8.2 Data Collectors

3.8.3 Data Collection Procedures

vii

11
12
13
13
14
15
15
15
15
15
15
16
16
16
16
16
16
18
20
20
20
20
20
22

22



3.9 Data Quality Assurance
3.10 Data Processing and Analysis
3.11 Ethical Considerations
CHAPTER 4: RESULTS
4.1 Sociodemographic Characteristics of Adolescents with Type 1 Diabetes
4.2 Medical Characteristics of Adolescents with Type 1 Diabetes
4.3 Knowledge about Type 1 Diabetes
4.3 Behavioral and Social Characteristics of Participants
4.4 Level of Adherence to Diabetes Self-Management
4.4.1 Adherence to Insulin Administration
4.4.2 Adherence to Dietary Management
4.4.3 Adherence to Management of Hypoglycemia
4.4.4 Adherence to Blood Glucose Testing
4.4.5 Adherence to Regulation of Exercise
4.3 Factors Associated with Adherence to Diabetes Self-Management.
CHAPTER 5: DISCUSSION
5.1 Adherence to Diabetes Self-management
5.2 Factors Associated with Adherence to Diabetes Self-Management
CHAPTER 6: STRENGTHS AND LIMITATIONS
CHAPTER 7: CONCLUSIONS AND RECOMMENDATIONS
REFERENCES

APPENDIX

22
23
23
24
24
24
25
26
27
28
29
30
31
32
33
35
35
37
39
40
42

49

Annex I: English version Information Sheet and Informed Voluntary Consent Form for Study

participants

49

Annex Il English version Information Sheet and Informed Voluntary Consent Form for

Parents/Guardians

viii

51



Annex I11: English Version Questionnaires

A0S IV: APAFEPT ATST 0992.,915% AP P& AG 000LE DLt

A0S V: PATICE 8 ADALT [ AA81LPTF ATGT 282273 Q9P P& hG PavlE Ol T

A0S VI 0A7ICE P8 TEPT

53
59
60

62



LIST OF TABLES

Table 1: Distribution of socio-demographic characteristics of adolescents with type 1 diabetes

in selected public hospitals in Addis Ababa, March to April 2021 (n=414). 24
Table 2: Distribution of Medical characteristics of Adolescents with Type 1 Diabetes in selected
public hospitals in Addis Ababa, March to April 2021 (n=414). 25
Table 3: Knowledge about Type 1 Diabetes among Adolescents in selected public hospitals in
Addis Ababa, March to April 2021 (n=414). 25
Table 4: Distribution of Behavioral and Social Characteristics of Adolescents in selected public
hospitals in Addis Ababa, March to April 2021 (n=414). 26
Table 5: Adherence to Insulin Administration of adolescents with type 1 diabetes in Addis
Ababa Public hospitals, March to April 2021 (n=414). 28
Table 6: Adherence to dietary management of adolescents with type 1 diabetes in Addis Ababa
Public hospitals, March to April 2021 (n=414). 29
Table 7: Adherence to Management of Hypoglycemia among adolescents with type 1 diabetes
in Addis Ababa Public hospitals, March to April 2021 (n=414). 30
Table 8: Adherence to Blood Glucose Testing of adolescents with type 1 diabetes in Addis
Ababa Public hospitals, March to April 2021 (n=414). 31
Table 9: Adherence to Regulation of Exercise adolescents with type 1 diabetes in Addis Ababa
Public hospitals, March to April 2021 (n=414). 32

Table 10: Factors associated with overall diabetes self-management in multivariable analysis
model among adolescent with type 1 diabetes in Addis Ababa Public health hospitals, March;
to April 2021(n=414). 34



LIST OF FIGURES

Figure 1: Conceptual framework on diabetes self-management among Adolescent with type 1

diabetes in selected public hospitals of Addis Ababa, Ethiopia, 2021. 14
Figure 2: Schematic representation of sampling procedure on diabetes self-management among
adolescents with T1D in selected public hospitals of Addis Ababa, Ethiopia, 2021. 17
Figure 3: Self-efficacy and Social support of adolescents with type 1 diabetes in selected public
health hospitals in Addis Ababa, Ethiopia, March to April 2021 (n=414). 26
Figure 4: Level of adherence to diabetes self-management of adolescents with type 1 diabetes
in Addis Ababa public health hospitals, March; to April 2021 (n=414) 27

Xi



ABSTRACT

Background: Type 1 diabetes is one of the quickly growing problems in Ethiopia. Adherence
to diabetes self-management of adolescents with type 1 diabetes is crucial for the control of type
1 diabetes to diminish mortality and morbidity. Prove of level of adherence to diabetes self-
management and associated factors in adolescents with type 1 diabetes in Ethiopia is unknown.
Objectives: To determine adherence to diabetes self-management and associated factors among
adolescents with type 1 diabetes in public hospitals of Addis Ababa, Ethiopia, from March 10
to April 25, 2021. Method: Institutional based cross-sectional study was done in four arbitrary
chosen public hospitals of Addis Ababa. Systematic random sampling technique was used to
select a total of 422 participants. A structured and pretested questionnaire was prepared and
interview technique was used for data collection. The data was collected by utilizing Kobo
collect version 1.30.1 and exported to excel for checking and cleaning. Later the data was
exported to SPSS version 25 for analysis. Descriptive statistics, bivariable and multivariable
logistic regression analysis was performed. A variable that has a P-value of <0.2 in bi-variable
logistic regression analysis was subjected to multivariable logistic regression analysis to control
the confounding factors. The level of significance was pronounced at P-value <0.05. Results:
With 98.1% response rate, a total of 414 diabetic adolescents were interviewed. About 218
participants (52.7%) had poor adherence to overall diabetes self-management. The prevalence
of poor adherence to insulin administration, dietary management, management of
hypoglycemia, blood glucose testing, and regulation of exercise were 56.8%, 68.4%, 42%,
54.8% and 50.5% respectively. Self-efficacy (AOR=8.7, 95% CI: (1.9, 14.1) and P=0.005),
social support (AOR=4.6, 95%CI: (1.5,13.5) and P=0.006), age (AOR=0.2, 95%CI: (0.1,0.4)
and P=0.001), good knowledge of the disease (AOR=9.046, 95%ClI: (3.83,13.5) and P=0.000),
moderate knowledge (AOR=6.763, 95%CI: (2.18,12.921) and P=0.001), and time since
diagnosis of type 1 diabetes (AOR=0.1, 95%CI:(0.02-0.2) and P=0.005) were significantly
associated with adherence to diabetes self-management. Conclusions and Recommendations:
More than half of the participants had poor adherence. Planning a comprehensive rule of
adherence and expanding the recurrence of follow-up visits in diabetic clinics were profoundly

suggested. Keywords: Adherence, Self-management, Adolescents

Xii



CHAPTER 1: INTRODUCTION

1.1 Background

Adherence to diabetes self-management of adolescents with type 1 diabetes is an evolutionary
process that involves the development of understanding by learning to interact with the complex
nature of the disease. It is a daily, deep rooted, dynamic, an active and proactive process that
involves collaboration with the health care providers. It is the interactions of the health-related
behaviors that patients engaged in to care for the chronic conditions of the disease [1].

Control of type 1 diabetes (T1D) mandates adolescent’s adherence to overall diabetes treatment
guideline. Adolescents ought to get socially touchy and formatively suitable diabetes self-
management instruction and back. Motivated adolescents who are dynamic in their self-
management are exceptionally critical for viable control of the disease [2].

Nowadays research shows that the cause for destitute adherence to diabetes self-management of
adolescents with T1D are various. These factors are shorter since diagnosis of the disease,
Presence of comorbidities, depressive symptoms, poor patient provider-relationships, less
frequency of visits to the diabetic clinics and the like [3].

Indeed, in the event that most inquiries have centered on adherence to medicine, adherence
moreover includes other health-related behaviors that expand past taking endorsed drugs.

Few studies are conducted to assess the overall adherence to diabetes self-management domains
in adolescents [4-6].

Thus, adherence to diabetes self-management (ADSM) has five main domains. These main
domains are: adherence to insulin administration, adherence to dietary management, adherence
to management of hypoglycemia, adherence to blood glucose testing, and adherence to
regulation of exercise [7].

Adherence to regulation of exercise is said to happen when adolescents take part in oxygen in
aerobic exercise for at least 60 minutes per day. Adherence to management of insulin
administration is following multiple-dose insulin injections or continuous subcutaneous insulin

infusion therapy that is recommended by health care providers [8, 9].



Adherence to dietary management needs no special nutritional requirements for diabetic
adolescents other than those for ideal development and advancement. But caloric blend ought
to contain around 55% carbohydrate, 30% fat, and 15% protein. Approximately 70% of the
carbohydrates content should be derived from complex carbohydrates which require prolonged
digestion and absorption so that plasma glucose level increases slowly [9].

Adherence to blood glucose testing is when adolescents with type 1 diabetes test their glucose
levels numerous times every day. Essentially, adherence to the management of hypoglycemia is
anticipation and control of seriously diminished blood glucose level [2].

The prevalence of poor adherence to diabetes self-management among adolescents with type 1
diabetes is very high worldwide. But different studies are showing that the prevalence of poor
adherence to diabetes self-management among adolescents with type 1 diabetes are higher in
middle and low-income countries than high-income countries [5, 10].

Adherence to diabetes self-management could be helpful for prevention, and minimization of
complications, and improvements of the quality of life of affected adolescents. Previous studies
have reported poor health outcomes to be associated with poor adherence to diabetes self-
management [11, 12].

Generally, the effectiveness of type 1 diabetes management ultimately depends on adolescence’s
adherence to diabetes self-management. Hence, long-term complications of the illness are
exasperated by destitute adherence. Thus, to prevent the complication of type 1 diabetes
adherence to diabetes self-management is obligatory [9, 13]. The aim of this study was to
determine self-management and associated factors among adolescents with type 1 diabetes in
public hospitals of Addis Ababa.



1.2 Statement of Problems
Adherence to diabetes self-management has been proved to be important for the control of type
1 diabetes. Accumulated evidence showed that several trials have led to establish clinical
guidelines. These clinical guidelines dictate following adherence to the regulation of exercise,
management of insulin administration, dietary management, blood glucose testing, and
management of hypoglycemia to control the disease on their own [14].
Nevertheless, adherence to diabetes self-management is a formidable challenge for patients,
families, and clinicians. Because, availability of clinical guidelines and effective insulin
medication alone will not bring the forecasted outcomes of controlling the disease if there is no
good adherence. Only few studies specifically address the issue of adherence with
recommendations for a healthy lifestyle. These limited numbers of studies conducted
demonstrates a high prevalence of poor adherence in adolescent’s populations worldwide [1,
15].
Hence the most common cause of uncontrolled type 1 diabetes is poor adherence to diabetes
self-management. In high-income countries (America for example) poor adherence is around
twenty percent [16]. Whereas the population in low- and middle-income countries are especially
being affected through engagement to easily modifiable risk factors. For instance, a study
showed that 66%, 89%, 79%, and 21% of T1D adolescents in Palestine are non-adherent to
glucose testing, dietary management, exercise, and insulin administration respectively [5].
In Uganda, the overall prevalence of poor adherence to diabetes self-management of adolescents
is 63%. Similarly, poor adherence to insulin administration, glucose testing, and dietary
management were 48%, 23.5%, and 70.5% respectively [6]. Similarly, in Cameroon, the mean
poor adherence to diabetes self-management of adolescents is 67% [17].
On the other hand, inadequate knowledge of adolescents about type 1 diabetes can result in poor
adherence to diabetes self-management. In Ethiopia, a study revealed a very high prevalence of
poor knowledge about type 1 diabetes in preadolescents which suggests a high prevalence of
poor adherence to diabetes self-management of adolescents in the country [18].
Poor adherence to diabetes self-management may impose different impacts on the health care
system of the adolescents. Hence, most adolescents showed complications of the disease due to
poor adherence. These complications are diabetes ketoacidosis (DKA). Anorexia nervosa,

microvascular disease (nephropathy, retinopathy, neuropathy), and macrovascular disease



(coronary artery disease, peripheral vascular disease, stroke) [19, 20].

Similarly, a study showed that adolescents with poor adherence to diabetes self-management
have poor quality of life. They are especially at high risk for psychiatric disorders and anxiety
symptoms [12]. Moreover, adolescents with poor adherence to diabetes self-management have
prolonged hospital admissions, higher levels of depression and poor self-efficacy which indicate
their poor quality of life [11].

Researchers tried to predict factors that could impede or enhance adherence to diabetes self-
management. Some of the factors were time since diagnosis of the disease, self-efficacy, social
support, knowledge about the disease, comorbidities, and socio-demographic characteristics [3,
21]. Furthermore, the socioeconomic conditions and psychological characteristics of
adolescents are strongly associated with adherence to diabetes self-management [22].
Moreover, adherence to structured diabetes self-management plan and its domains are very
difficult in adolescence. In many countries, especially in economically disadvantaged families,
access to insulin and self-management tools, including structured diabetes education, are scarce.
This may lead to severe disability and early death as a result of harmful substances known as
‘ketones’ building up in the body [23]. Thus, proper adherence to diabetes self-management by
developing a trusting and motivating relationship between health care professionals and the
adolescent is the only option to improve health behaviors and health status [24].

Though the issue of adherence to diabetes self-management requires strong devotion and
considerable attention, few studies were conducted to show the gap and magnitude of the
problem. To the extent of the investigator’s knowledge, there has been no published study that
determines adherence to diabetes self-management and associated factors among adolescents
with type 1 diabetes in Ethiopia. Therefore, the aim of the study was to assess adherence to
diabetes self-management of adolescents with type 1 diabetes and associated factors in the study
area. Hence, such types of data would show the level of poor adherence and would be essential

for the care delivery services of the adolescents to fill the gaps to resolve the problem.



1.3 Justification of the Study

Adolescent’s success in adherence to diabetes self-management is impossible if adults do tasks
for them. But Adolescent’s success is highly likely if the adult has witnessed that the adolescent
does successfully adhere to diabetes self-management under a variety of circumstances without
the adult’s help, so the adolescent is given complete responsibility for their own task.

In Ethiopia, even if the health care providers are giving appropriate care for adolescents with
type 1 diabetes, the associated complications of the disease are still increasing. The reason for
the increment of this problem may be secondary to poor adherence to diabetes self-management.
Most of the studies done in the country only focus on adults with type 2 diabetes and to some
extent on adults with type 1 diabetes. There is no knowledge about adherence to diabetes self-
management and the factors associated with it among adolescents with type 1 diabetes.
Nevertheless, educating and encouraging the adolescents for general strict adherence to diabetes
self-management is the cornerstone for the management of type 1 diabetes. Therefore,
understanding the level of adherence to diabetes self-management and related factors in
adolescents with T1D is critical for countries like Ethiopia to decrease the alarming mortality

and morbidity related to the disease.



1.4 Significance of the Study

Since type 1 diabetes is the major health problem around the world including Ethiopia, assessing
adherence to diabetes self-management has paramount significance in improving the
effectiveness, efficacy, and coverage of interventions on combating the disease. The information
that has been generated through this research will help Addis Ababa city administration health
bureaus and donors interested in child health to develop appropriate strategies and programs to
promote good adherence of adolescents to T1D self-management.

The Study will assist the policy makers in developing a strategy to tackle the problem from the
root. In addition, the study result will indirectly help health care providers and the community
as a best opportunity and initiation to deepen their knowledge and awareness of adolescent’s
adherence to diabetes self-management.

On the other hand, it can be used as existing evidence for other researchers to investigate further
studies. Moreover, the research thesis will serve as partial fulfillment of the requirements for the

degree of Master of Science in Pediatrics & Child Health Nursing for the principal investigator.

1.5 Objectives

1.5.1 General Objective
To determine adherence to diabetes self-management and associated factors among adolescents
with type 1 diabetes in selected public hospitals of Addis Ababa, Ethiopia, 2021.

1.5.2 Specific Objectives

To determine adherence to diabetes self-management among adolescents with type 1 diabetes
in public_hospitals of Addis Ababa, Ethiopia, 2021.

To identify factors associated with adherence to diabetes self-management among adolescents
with type 1 diabetes in public hospitals of Addis Ababa, Ethiopia, 2021.



CHAPTER 2: LITERATURE REVIEW

2.1 Adherence to Diabetes Self-management

Adherence to diabetes self-management follows and emphasizes a person-centered model of
care through the integration of tools and programs into routine care. This element of the chronic
care model is about how people could be empowered to take control and improve their
confidence to manage the disease [2].

A study conducted in Indiana University; America, showed that adolescents with T1D should
be assessed for assuming responsibility for self-management. This achievement has implications
for adolescent’s diabetes self-management, psychosocial quality of life, short-and long-term
health [25].

The magnitude of poor adherence to diabetes self-management among adolescents is relatively
high for most countries. For example, a descriptive study conducted in Iraq showed that out of
100 adolescents with type 1 diabetes 46% had poor adherence to diabetes self-management[26].
Another study conducted in Palestine shows that 60% of adolescents with T1D are non-adherent
to diabetes self-management [5].

Furthermore, a study conducted in Uganda shows that the overall prevalence of poor adherence
to diabetes self-management of adolescents is sixty-three percent [6]. Similarly, a study
conducted in Cameroon revealed that the average prevalence of poor adherence to diabetes self-
management in adolescents is 67.4% [17]. Generally, the prevalence of poor adherence to
diabetes self-management implies poor control of type 1 diabetes in adolescents with type 1
diabetes [27].

Although most researchers have focused on adherence to medication, adherence also
encompasses other health-related behaviors that extend beyond taking prescribed drugs. Studies
that determine overall adherence to diabetes self-management among adolescents are scarce.
For the prevention of diabetes related morbidity and mortality, there is an immense need for

dedicated self-management behaviors [4].



2.1.1 Adherence to Insulin Administration

The prevalence of poor adherence to insulin administration in adolescents with T1D is generally
poor for most of the countries in the world. For example, a study conducted in Pakistan showed
that 88.1% of adolescents were non-adherent to their prescribed insulin regimen [3]. Another
study conducted in the Netherlands showed that adherence to the insulin administration self-
management domain in adolescents with type 1 diabetes declined with increasing age due to the
challenges of transition of self-management from parents to the adolescents themselves [28].
Additionally, a review of studies conducted in Massachusetts; America show that pubertal
physiology increases the chance of relative insulin resistance and poor adherence [29].
Furthermore, a study conducted in Kampala, Uganda revealed that out of 150 participants 32%
did not take their insulin medication as prescribed [30].

Poor adherence to insulin administration in adolescents with T1D has multiple impacts on their
health and survival. For instance, a study conducted in Britain, showed that insulin treatment
non-compliance was associated with increased all-cause mortality in adolescents with type 1
diabetes [31].

2.1.2 Adherence to Dietary Management

American diabetes association (ADA) reported that poor adherence to dietary management of
adolescents is due to their behavior problems and poor knowledge. Thus many adolescents with
T1D are struggling with adherence and not meeting dietary guidelines for their disease [32].
For adolescents with type 1 diabetes, the challenge in adherence to dietary management is to
maintain good glycemic control while providing adequate energy for growth and development.
For instance, a study conducted in Australia revealed that modification in dietary advice for
adolescents was required, depending on their developmental stage [33].

Nowadays, the prevalence of poor adherence to dietary management of adolescents is rapidly
increasing. For example, a study conducted in Pakistan revealed that out of 194 adolescents,
58.5% of them were non-adherent to dietary recommendation [3]. On another hand, a
nationwide survey conducted in Brazil showed that 45.8% of the adolescents reported to be non-

adherent to dietary management [34].



2.1.3 Adherence to Management of Hypoglycemia

The International Society for Pediatrics Adolescents Diabetes (ISPAD) defined hypoglycemia
as a fall of the blood glucose level that exposes the patients to potential problems. It also
explained hypoglycemia as blood glucose level of less than or equal to 65mg/dL [35].

During the management of hypoglycemia attention should be given for prevention of
hyperglycemia. For instance, a study conducted in Australia found that the mothers who worry
most about hypoglycemia maintain their child’s blood glucose levels above recommended levels
[36].

Poor adherence to management of hypoglycemia has multiple impacts on the quality of life of
adolescents. For example, a study conducted in America revealed that poor adherence to
management of hypoglycemia increases depressive symptoms [37].

Generally, even though hypoglycemia is a concern for adolescents with T1D, new and emerging
technologies can help to control hypoglycemia. For example, a study conducted in Switzerland
identified that flash monitoring was an essential technique to improve adherence to glucose

monitoring and detecting hypoglycemia in adolescents with type 1 diabetes [38].

2.1.4 Adherence to Blood Glucose Testing

Poor adherence to blood glucose testing among adolescents was reported from different
countries worldwide. For instance, a study conducted in Palestine revealed that approximately
66% of patients reported significant non-adherence to blood glucose testing [5]. Similarly, most
of the African adolescents with T1D poorly control their blood glucose level. For example, a
study conducted in Kenya identified that the median of adolescents participated in the study
poorly controlled their blood glucose [39].

Moreover, American diabetes association reported that frequent glucose monitoring before,
during and after exercise, was important to prevent, detect, and treat abnormal blood glucose
levels with exercise [2]. A study also indicates that Poor glycemic control, which is common
among T1D, is associated with lower literacy, self-perception of insufficient adherence to diet
and inadequate monitoring of HbAlc level. Specific actions, particularly those targeting

improving adherence to diet and insulin, may contribute to successful management of T1D [40].



2.1.5 Adherence to Regulation of Exercise

The Prevalence of poor adherence to exercise in adolescents with type 1 diabetes is very high in
the world. For instance, a study conducted in Portugal revealed that 35% of adolescents with
T1D had poor involvement in physical activity [41]. Another study conducted in Pakistan
showed that out of a total of 194 patients 42.3% are non-adherent to physical activity [3].

Poor adherence to exercise in adolescents with T1D has multiple impacts on themselves, the
health care systems as well as the public at large. For example, The World Health
Organization(WHO) reports that 3.2 million people die each year due to physical inactivity [42].
Similarly, a study conducted in Britain revealed that there were strong correlations between
depressive symptoms and physical inactivity[21]. Furthermore, a review of studies done in
America revealed that Poor adherence to exercise in adolescents with T1D decreases
cardiorespiratory fitness, body composition, bone health, insulin sensitivity, and psychosocial
well-being [43].
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2.2. Factors Associated with Adherence to Diabetes Self-Management

2.2.1 Socio Demographic Factors

Age

A study conducted in Tanzania illustrated that participants with age between 10 and 14 showed
1.3times better adherence to diabetes self-management than those with age between 15 and 18
(P < 0.022) [44]. Similarly, a study conducted by Oxford University revealed that lower
adherence scores to glucose monitoring, diet, and exercise were reported among older
adolescents relative to preadolescents [45].

Gender

A study conducted in London, Britain found that females adolescents were 1.05 times more
adherent to diabetes self-management than males (AOR 95% CI: 1.05(1-1.96) and P = 0.02)
[46]. In contrast, a systematic review conducted in Australia illustrated that there was no obvious
relationship between gender and adherence to diabetes self-management among adolescents
with type 1 diabetes [47].

Education

A study conducted in India revealed that adolescents must be encouraged to participate in the
proper education of adherence to diabetes self-management so that they ensure self-management
practice and adapt with their own life [48]. A study conducted in Cameroon revealed that
adolescents with educational of tertiary level (collage/University) were 30% more adherent to
glycemic control than those who were unable to read and write (AOR 95% CI of 0.7(0.55-0.79)
and P <0.003) [17].

2.2.2 Medical factors

Time Since Diagnosis

The duration since being diagnosed with T1D has effects on adherence to diabetes self-
management Some adolescents who had shorter history of T1D were found to be better than
adolescents with longer duration in adherence to diabetes self-management. For instance, a
study conducted in America found that adolescents with shorter diabetes duration reported
performing significantly more diabetes self-management than individuals with a longer duration

of the problem P=0.02 [49]. Similarly, a study conducted in Tanzania illustrated that adolescents
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with shorter diabetes duration since diagnosis had a better adherence to diabetes self-
management than adolescents with longer duration [44].

In contrast, another study from Britain found that adolescents with time since diagnosis of T1D
above 6 years were 98% greater understanding about the disease and lower negative emotional
response than those with time since diagnosis less than 5Syears (AOR 95% CI: 0.02(0.01-0.03)
and P=0.01) [46]. Similarly, a study conducted in Cameroon showed that adolescents with above
2 years’ time since diagnosis had 93% better adherence to glycemic control than those with time
since diagnosis below 2years (AOR 95% CI: 0.07(0.01-0.43) and P=0.004 [17].
Co-morbidities

Comorbidity is one patient specific factor that affects T1D control in adolescents. Several
studies illustrated that T1D is a metabolic disorder, which is associated with several
comorbidities and complications affecting every organ system. Hypertension, heart failure,
cardiomyopathy, strokes, coronary artery disease, Peripheral vascular disease, epilepsy, cancer,
asthma, cognitive dysfunction and dementia are among comorbidities associated with T1D [50-
55]. Locally, a study conducted in Jimma University specialized hospital; Ethiopia illustrated
that type 1 diabetes is strongly associated with retinopathy, peripheral neuropathy, hypertension

and nephropathy [56].

2.2.3 Knowledge about Type 1 Diabetes

Adolescents’ knowledge about type 1 diabetes is very important for management of the disease.
But their parents’ knowledge about the disease has minimal effect on the management of the
disease. Therefore, rather than focusing on the parent it is very crucial to educate and strengthen
the adolescents themselves. For instance, a study conducted in Jacksonville, America illustrated
that parental knowledge about type 1 diabetes was not associated with any type 1 diabetes
outcome: however, greater youth knowledge predicted better treatment adherence [57].

A study conducted in Makerere University, Uganda showed that adolescents who had moderate
knowledge about type 1 diabetes were 51% less adherent to diabetes self-management than
adolescents who had good knowledge about the disease (AOR 95% CI: 0.49(0.33-0.72) and P
=0.001). Similarly, adolescents who had poor knowledge about type 1 diabetes were 68% less
adherent to diabetes self-management than adolescents who had good knowledge about the
disease (AOR 95% CI: 0.32(0.19, 0.55) and P=0.001) [6].
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Moreover, a study conducted in Portugal revealed that many adolescents with type 1 diabetes
had misunderstandings, as well as a low level of knowledge about adherence to diabetes self-

management [58].

2.2.4 Self-efficacy

The concept of self-efficacy originated with Bandura’s social cognitive theory. Bandura
characterized self-efficacy as “belief in one’s abilities to organize and execute the course of
activity required to deliver a given attainments”. Self-efficacy may mediate the relation between
knowledge, abilities and performance or moderate the effectiveness of an intervention [59].

A systematic review of studies conducted in Columbia illustrated that providing care and support
can improve adherence to diabetes self-management by increasing self-efficacy[60]. Another
study conducted in Spain showed that 32% of patients were unable to follow the treatment
recommendations for the management of their disease due to lack of self-efficacy [61].
Furthermore, study conducted in Iran showed that self-efficacy is a significant determinant

factor for successful adherence to diabetes self-management [62].

2.2.5 Social Support

Social support is considered as a complex and dynamic process that involves individuals and
their social networks, working to satisfy their needs, provide and complement the resource they
have and, thus, cope with the disease [63]. A study conducted in Kampala, Uganda showed that
adolescents who had social support were 2 times more adherent to diabetes self-management
than who had no social support (AOR 95% CI: 1.66 (1.61, 1.71) [6].

Lack of Social support is significantly associated with low quality of life, poor adherence to
diabetes self-management and high level of HbAlc. For example, a study from Denmark
revealed that lack of social support was significantly associated with high diabetic distress and

poor diabetic self-management [64].
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2.3 Conceptual Framework

This Conceptual framework is developed by the principal investigator after reviewing different

literatures on the same topic [5, 61, 64, 65]. The framework explains adherence to diabetes self-

management and factors associated with it.

Sociodemographic factors: Age, Gender, Education

Social factors:
Support from family &
Non familv members

Adherence to
Diabetes Self-
Management

Personal medical factors
(Co-morbidities, time since
diagnosis)

Behavioral factors (Self-efficacy)

Knowledge about type 1 diabetes ]

Figure 1: Conceptual framework on diabetes self-management among Adolescent with type 1
diabetes in selected public hospitals of Addis Ababa, Ethiopia, 2021.
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CHAPTER 3: METHODS AND MATERIALS

3.1 Study Area and Period

The study was conducted in Addis Ababa city administration, Ethiopia, from March 10 to April
25, 2021. Addis Ababa city was conveniently selected as a study area based on the goals of the
study, feasibility, and the availability of diabetic clinics at all levels of the health care system in
the study area.

Addis Ababa city is the capital city of Ethiopia in which 25% of the urban people of the country
live. It is also one of the rapidly developing towns in Africa. Based on the last census conducted
by the Central Statistical Agency of Ethiopia (CSA), the city has a total population of 3,384,569.
But currently, it is estimated that the total population of the city is around 8 million. Addis Ababa
city lies at an altitude of 7,546 feet (2,300 meters). It has a surface area of about 530.14 km?
[66]. The health coverage status of the city in 2015 was estimated to be 52.2%.

There are a total of 52 hospitals in the city, of which 12 of them are public hospitals that give
diabetes follow up services for adolescents. Therefore, the study involves 30% of the 12 public
hospitals selected by utilizing lottery methods. Thus, the study will be conducted in chronic
follow up units of Black Lion Specialized Hospital (BLSH), Yekatit 12 Medical Collage
Hospital, Zewuditu Memorial Hospital, and Menilik Il Referral hospital.

3.2 Study Design

An institutional based descriptive cross sectional study design was used.
3.3 Population

3.3.1 Source Population
All adolescents with type 1 diabetes who visited the outpatient department at public hospitals in
Addis Ababa, Ethiopia.

3.3.2 Study Population

Randomly selected adolescents with type 1 diabetes who fulfilled the inclusion criteria and those
who visited outpatient department during the study period at selected public hospitals in Addis
Ababa, Ethiopia.
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3.4 Inclusion and Exclusion Criteria

3.4.1 Inclusion Criteria
All adolescents with type 1 diabetes who visited the outpatient department at selected public
hospitals in Addis Ababa and those on insulin treatment at least for 1 year period before

commencement of the study were included in the study.

3.4.2 Exclusion Criteria
Adolescents who were unable to speak, those who had a major hearing problem, those who have

serious physical and mental retardation were excluded from the study.
3.5 Sample Size Determination and Sampling Technique

3.5.1 Sample Size Determination

Sample size was determined by using single population proportion formula based on the
following assumptions.

Prevalence (P): 50% because the prevalence of adherence to diabetes self-management of T1D
for adolescents in Ethiopia was not known.

Margin of Error (d): 5% and Confidence level: 95% then the sample size was:

N= Zo/22* P (1-P)/d?

N= (1.96)? x0.5 (1-0.5)/(0.05)> = 3.8416 * 0.25/0.0025 =384.16 =384

Then by taking 10% non-response rate the final sample size was 422.

3.5.2 Sampling Techniques

From the ten public hospitals in Addis Ababa city that gives chronic follow up care services for
adolescents with T1D, four public hospitals were selected by using a simple random sampling
technique. This study was conducted on the public hospitals’ chronic pediatric follow up units.
The number of study units for each hospital was proportionally allocated (based on the number
of adolescents coming per month) and those who were part of the final sample size were selected
using systematic random sampling.

The number of adolescents coming per month were 340, 160, 320, & 60 for Black lion
Specialized Hospital, Zewuditu Memorial Hospital, Yekatit 12 Medical College Hospital &

Menilik 11 Referral Hospital respectively. Then by using proportional allocation formula:
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Number of study units = Ni*n/N
Where; Ni = Number of follow up per month at each hospital
nf = Sample size = 422 K = sampling interval
N = The sum of total number of follow up per month at each hospital.
Number of study units of Black lion Specialized Hospital = 340*422/880 = 163, k=2
Number of study units of Zewuditu Memorial Hospital = 160*422/880 = 76, K=2
Number of study units of Yekatit 12 Medical College Hospital = 320*422/880 = 154, K= 2
Number of study units of Menilik 11 Referral Hospital = 60*422/880 = 29, K=2

12 Public hospitals

1 1

Lottery \—'\ . Zewditu Yekatit 12 .
Black Lion o _ Menilik
method N=340 N=160 N=320 N=60
Proportional
allocation ’\:> 163 29

[/

~

Figure 2: Schematic representation of sampling procedure on diabetes self-management among

Systematic N 422 adolescents
random /
sampling

adolescents with T1D in selected public hospitals of Addis Ababa, Ethiopia, 2021.
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3.6 Operational Definitions

The following variables were very important and their definitions are according to this study.
Adolescence: Is a phase of developmental life cycle in human beings that is conventionally
understood as the years between 10 & 18 years old [67].

Adherence: Is the extent to which a person’s behavior corresponds with the advice from health
care providers. It is defined by the number of correct answers given by participants divided by
the total number of questions and multiplied by one hundred to determine percent of adherence.
Where the total scores of less than or equal to fifty percent indicate poor adherence and greater
than fifty percent indicate good adherence [1].

Adherence to Diabetes Self-management: Refers to behaviors such as following adherence to
management of insulin administration, dietary management, management of hypoglycemia,
blood glucose testing, and regulation of exercise. For each domain the percentage will be
calculated and categorized as good adherence to diabetes self-management for ‘diabetes self-
management profile self-report questionnaire” scores greater than 50% and poor adherence to
diabetes self-management for scores less than or equal to 50% [7, 68].

Adherence to Insulin Administration: The participants were classified as having good
adherence to insulin, if they had scored ‘diabetes self-management profile self-report
questionnaire’ adherence to insulin administration part greater than 50%. Likewise, they were
classified as having poor adherence to insulin, if they had scored less than or equal to 50% [69].
Adherence to Dietary Management: The participants were classified as having good
adherence to dietary management, if they had scored ‘diabetes self-management profile self-
report questionnaire” adherence to dietary management part greater than 50%. In the same way,
they were classified as having poor adherence to dietary management, if they had scored less
than or equal to 50% [7, 68].

Adherence to Management of Hypoglycemia: The participants were classified as having good
adherence to management of hypoglycemia, if they had scored ‘diabetes self-management
profile self-report questionnaire’ adherence to management of hypoglycemia part greater than
50%. Similarly, they were classified as having poor adherence to management of hypoglycemia,
if they had scored less than or equal to 50% [9].

Adherence to Blood Glucose Testing: The participants were classified as having good
adherence to blood glucose testing, if they had scored ‘diabetes self-management profile self-
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report questionnaire’ adherence to blood glucose testing part greater than 50%. Similarly, they
were classified as having poor adherence to blood glucose testing, if they had scored less than
or equal to 50% [70].

Adherence to exercise: The participants were classified as having good adherence to exercise,
if they had scored ‘diabetes self-management profile self-report questionnaire’ adherence to
exercise part gre32ater than 50%. Similarly, they were classified as having poor adherence to
exercise, if they had scored less than or equal to 50% [8].

Knowledge about type 1 diabetes: Respondents those with score greater than or equal to 80%,
60%-79%, less than or equal to 59% of the total diabetes knowledge test (DKT) evaluation of
life styles and management scale were taken as having good knowledge, moderate knowledge,
and poor knowledge about type 1 diabetes respectively [6, 71].

Self-efficacy: Is the belief in one’s capabilities to organize and execute the courses of action
required to produce given attainment. In this study, respondents who scored greater than 50%
of the questionnaires on “self-efficacy in adolescents, girls and boys with insulin-dependent
diabetes mellitus” scale were considered as having good self-efficacy to cope up and manage
their disease. Similarly, respondents who scored less than or equal to 50% were considered as
having poor self-efficacy [72].

Social Support: Is the support gained from family and non-family members. In this study,
respondents whose scores were greater than fifty percent on the diabetes social support
questionnaire-family version and friend version will be taken as having social support. Also
respondents who were scored less than or equal to 50% were considered as having no social
support [73, 74].
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3.7 Study Variables

3.6.1 Dependent Variables

Adherence to diabetes self-management of type 1 diabetes

3.6.2 Independent Variables:

Socio-demographic Factors: Age, sex, level of education of the family and the child.
Personal Factors: Comorbidities, knowledge about type 1 diabetes, time since diagnosis,
duration of taking insulin medications, age at diagnosis.

Behavioral Factors: Self-efficacy

Social Factors: Support from families and non-family members of the society.
3.8 Data Collection Method

3.8.1 Data Collection Instrument
Institutional based cross-sectional study was done in four arbitrary chosen public hospitals of

Addis Ababa. Systematic random sampling technique was used to select a total of 422
participants. A structured and pretested questionnaire was prepared and interview technique was
used for data collection. All of the questions were prepared in English and translated to Amharic
by experts and back translated to English for consistency. The questionnaire contains six parts.
Part I: Participant’s socio-demographic characteristics: This part includes: Gender, age,
educational level, and Address or site of data collection[44].

Part 11: Personal medical factors

This part is composed of Age of diagnose, duration of taking insulin medications, number of
years of follow up and comorbidities[46].

Part I11: Adherence to diabetes self-management: Data about self-management activities was
collected using the tool called “Validation of Structured Interview for the Assessment of
Diabetes Self-management” questionnaire [75] which was revised in 2012 [76] and cross
culturally adapted in Hindi in 2020. Its reported internal consistency reliability was 0=0.835 [7].
This Diabetes Self-Management Profile Self-Report (DSMP-SR) has 24 item instrument
quantifies five areas of diabetes self-management which were insulin administration (4 items),
dietary management (6 items), hypoglycemia management (4 items), blood glucose testing (7

items), and exercise (3 items). Then 5-point Likert scale with the anchors 1=never, anchors
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2=Almost never, anchors 3=Sometimes, anchors 4=Almost always, anchors 5=always was used.
Therefore, those with scores greater than 50% are categorized as having good adherence and
those with scores less than or equal to 50% are categorized as having poor adherence. For each
domain of adherence, the same thing was applied [7, 68].

Part IV: Knowledge about Type 1 diabetes: The diabetes knowledge test (DKT) was utilized
to assess diabetic patients’ general understanding of their disease and treatment
recommendations. DKT was developed and tested for reliability and validity by the University
of Michigan researchers, which was adopted for this study. DKT consists of 23 questions which
have been shown to adequately estimate a general patient’s knowledge of diabetes related to the
5 domains of adherence to diabetes self-management [71].

The score for each participant was determined by dividing the number of correct answers by the
total number of questions then multiplied by 100 to give a 0 to 100 score. To assess the level of
knowledge about diabetes, patients’ level of knowledge was recorded in to three groups on the
basis of their DKT scores as good, moderate, and poor knowledge if they score greater than or
equal to 80%, 60-79%, and less than or equal to 59% respectively [6].

Part V: Self-efficacy: ‘Self-efficacy in adolescent girls and boys with T1D scale” was used to
measure self-efficacy [72]. The reported internal consistency reliability was 0.91. The
questionnaires have 35-items instruments and modified in to a 5-point scale ranging from
“totally unconfident” to “totally confident”. Totally unconfident was scored 1, unconfident
scored 2, not sure scored 3, confident was scored 4, totally confident was scored 5. Therefore,
respondents who scored greater than 50% of the questionnaires were considered as having good
self-efficacy to cope up, and manage their disease [77].

Part VI: Social support: The diabetes Social support questionnaires family version and friend
version which contains 52 total items was used to assess support gained from family, friend
and/or significant others. Responses were coded as follows: No=1, Yes=2. The support score
was calculated by summing the 52 responses in the questionnaires and the resulting total was
divided by 52 and multiplied by 100 to give 0 to 100 score. Respondents whose score was above
50% on the questionnaires were taken as having social support [73, 74].
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3.8.2 Data Collectors

Four trained BSc nurse professionals and two BSc nurse professionals were assigned as data
collectors and supervisors respectively. Two days training was given on overall objective of the
study, questionnaire clarification, sampling strategy, ethical considerations, how to facilitate and

supervise the data collection process.

3.8.3 Data Collection Procedures

Face to face interview using structured questionnaire was used for the data collection. Consent
form, Assent form and information sheet with details of the study, was given to the participants
and their family to obtain an informed consent. Participants were assured of their confidentiality
through anonymity by using code numbers on their questionnaire. Subsequently, those who are
willing to participate in the study were asked the questionnaire after taking informed, voluntary
and signed consent and assent. Data collectors guided and facilitated the data collection process
by giving directions, clarifications and checking for completeness of the data. Supervisors and

the principal investigator also have followed the overall activities daily.

3.9 Data Quality Assurance

The quality of data was assured by properly designing the tool, and the questionnaires were
pretested in St. Paul Generalized Specialized Hospital and Tirunesh Beijing Hospital using 5%
of the sample size, on 21 study units. The questionnaire was translated to Amharic language and
back translated into English by another person to check for consistency and similarity.

The data collection tool was assessed for completeness, consistency, applicability and important
modifications were made prior to the actual data collection. The study procedures protected the
patient’s privacy by allowing anonymous and voluntary participation. A frequency check was
done for controlling errors during data analysis and the Cronbach alpha reliability test was

calculated using SPSS and it was 0.72.
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3.10 Data Processing and Analysis

The data was collected by using Kobo collect software version 1.30.1 from randomly selected
adolescents with type 1 diabetes who fulfilled the inclusion criteria and those who visited
outpatient departments during the study period at selected Public hospitals. Then the data was
checked and cleaned in excel software for exporting to SPSS version 25 software for analysis.
Incomplete and inconsistent data were excluded from analysis.

The results of the descriptive statistics were expressed as percentages and frequencies.
Associations between independent and dependent variables were analyzed first using bivariable
analysis to identify factors which were associated with the outcome variable. Those variables
which were found to have an association with the outcome variable at P<0.2 and which fitted
for binary logistic regression model were entered to multivariable logistic regression analysis to
control the confounding factors. Then the fitness of the model was checked using Hosmer and
Lemeshow goodness of fit. The magnitude of the association between the different variables in
relation to dependent was measured using adjusted odds ratio (AOR) and 95% confidence
interval and P values below 0.05 were considered to be statistically significant.

3.11 Ethical Considerations

Ethical clearance was obtained from the Research and Ethics Committee of the department of
Nursing and midwifery of Addis Ababa University (AAU) and an official letter was sent to the
selected public hospitals. The study was conducted in accordance with the declaration of
Helsinki and information about the study was explained to the participants, including the
procedure, disadvantage and benefits of the study.

The respondents were told that they have the right to refuse to participate or decline participating
in the study any time in between and refusing to participate in the study would not affect them.
Respondent’s confidentiality of information was ensured by excluding names from the
questionnaires and the information they gave were used for the purpose of the study only.
Finally, data collection was made after written assent of all adolescents were taken along with
parental written consent. The respondents’ privacy was maintained by conducting the interview
in a private place and they were informed that there won’t be any incentive or harm for their

participation in this study.
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CHAPTER 4: RESULTS

4.1 Sociodemographic Characteristics of Adolescents with Type 1 Diabetes
A total of 422 diabetic adolescents were selected to participate in this study, among these, 414
participated making a 98.1% response rate. The data was collected from Black lion Specialized
Hospital, Yekatit 12 Medical College Hospital, Zewuditu Memorial Hospital and Menilik 11
Referral Hospital. The majority of the participants 234(56.5%) were female. The age of the
respondents ranged from 10 to 18 years with the mean age of 13.64 years. About 211(51%) were
found within the age group of 15 to 18 years. Of the total respondents about 262(63.3%) had
primary level (1-8 grade) of education (Table 1).

Table 1: Distribution of socio-demographic characteristics of adolescents with type 1 diabetes
in selected public hospitals in Addis Ababa, March to April 2021 (n=414).

Characteristics Categories Frequency(n=414) Percentage (%)
Age category 10 to 14 years 203 49.0
15 to 18 years 211 51.0
Sex Male 180 43.5
Female 234 56.5
Educational status Unable to read and write 42 10.1
Primary level (1-8 grade) 262 63.3
Secondary level (9-12 grade) 101 24.4
Tertiary level (>12 grade) 9 2.2

4.2 Medical Characteristics of Adolescents with Type 1 Diabetes

Out of the total 414 respondents, 227 (54.8%) of the total participants were diabetic for at least
6 years and 247 (59.7%) of the total participants were receiving insulin injection for a duration
of at most Syears. All of the participants were on insulin injection with the mean duration of
receiving insulin medication 4.86 years. The mean time since diagnosis with disease was 5.7
years and 79.7% of the total participants were diagnosed with diabetes after the age of 6.
Majority of the participants (99%) had no comorbidities and Hypertension was found to be the
only comorbidity that was reported in this study (Table 2).
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Table 2: Distribution of Medical characteristics of Adolescents with Type 1 Diabetes in

selected public hospitals in Addis Ababa, March to April 2021 (n=414).

Characteristics

Categories

Frequency(n=414)

Percentage (%)

Time since diagnosis of

T1D

Age at diagnosis with

T1D

Duration of taking

insulin medications

Comorbidities

Knowledge about type

1 diabetes

1to 5 years

Byears and above

1to 5 years
6 years and above

1to 5 years
6 years and above
Yes
No
Poor
Moderate
Good

187

227

84
330

247
167
2
412
209
134
71

45.2

54.8

20.3
79.7

59.7
40.3
5
99.5
50.5
324
171

4.3 Knowledge about Type 1 Diabetes

Two hundred nine (50.5% of the total participants) had poor knowledge about type 1 diabetes

and only 71 participants (17.1%) had good knowledge about type 1 diabetes (table 3).

Table 3: Knowledge about Type 1 Diabetes among Adolescents in selected public hospitals in
Addis Ababa, March to April 2021 (n=414).

Characteristics Categories Frequency(n=414) Percentage (%)

Knowledge about type Poor 209 50.5

1 diabetes Moderate 134 324
Good 71 17.1
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4.3 Behavioral and Social Characteristics of Participants

The mean scores for self-efficacy and social support were adopted as influencing factors and
entered into a multivariable logistic regression model to examine their relationships with
adherence to diabetes self-management. The majority of the participants (70.8%) showed good

self-efficacy and Two hundred fifty-nine (62.6%) had social support (table 4).

Table 4: Distribution of Behavioral and Social Characteristics of Adolescents in selected
public hospitals in Addis Ababa, March to April 2021 (n=414).

Characteristics Categories Frequency(n=414) Percentage (%)
Self-efficacy Poor 121 29.2
Good 293 70.8
Social support No 155 37.4
Yes 259 62.6

Behavioral and social characteristics of participants
80%

7%

70%

63%

0,
60% M poor social support

I Good social support
Poor self-efficacy

| Good self-efficacy

50%

40%

Percentage

30%

20%

10%

0%

social support 1 self-efficacy

Figure 3: Self-efficacy and Social support of adolescents with type 1 diabetes in selected
public health hospitals in Addis Ababa, Ethiopia, March to April 2021 (n=414).
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4.4 Level of Adherence to Diabetes Self-Management

Overall adherence to diabetes self-management was calculated using the Diabetes Self-
Management Report (DSM-SR) which contains 24 items. Using this score, the overall
prevalence of good adherence to diabetes self-management for the participants were 47.3% (196
participants) and the prevalence of total poor adherence to diabetes self-management were
52.7% (218 participants) Cl:95% (0.47, 0.57).

The prevalence of poor adherence to insulin administration, dietary management, management
of hypoglycemia, blood glucose testing, and regulation of exercise were 56.8% (235
participants), 68.4% (283 participants), 42% (174 participants), 54.8% (227 participants) and
50.5% (209 participants) respectively (Figure 4).

B Poor adhereni

68% -
ood adheren
70%
o o0 1% 49%
%D 50% 43% 42% 45%
= 0% 32%
8 30%
—
O 20%
o
0%
dh 2 Ad e A
Adherence Adherence dherence Adherence Adherence Over all adhernce
to insulin to dietary ~ to management  to blood to regulation  to diabetes self
administration management ofhypoglycemia glucose of exercise management

Figure 4: Level of adherence to diabetes self-management of adolescents with type 1 diabetes
in Addis Ababa public health hospitals, March; to April 2021 (n=414)
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4.4.1 Adherence to Insulin Administration

One hundred forty-three participants (29.2%) were sometimes given their insulin injection more
than 30 minutes late and the majority of them sometimes took less insulin than usual. Around
thirty percent of the total participants had never taken insulin injection than usual and thirty-
three percent of the total participants sometimes missed their insulin injection when they forgot

or where too busy (Table 5).

Table 5: Adherence to Insulin Administration of adolescents with type 1 diabetes in Addis
Ababa Public hospitals, March to April 2021 (n=414).

Questions Never Almost Sometimes Almost Always
Never Always

How often have you received
insulin injection more than thirty

minutes later? 71(17.1%) 48(11.6%) 121(29.2%) 65(15.7%) 109(26.3%)
How often have you received less

insulin than you should have? 68(16.4%) 28(6.8%)  225(54.3%) 44(10.6%) 49(11.8%)
How often have you received

more than you should have? 122(29.7%) 55(13.3%) 123(29.5%) 70(16.9%) 44(10.6%)

How often have you missed
insulin when you forgot or were
too busy? 105(25.4%) 72(17.4%) 137(33.1%)  44(10.6%) 56(13.5%)
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4.4.2 Adherence to Dietary Management

Majority of respondents (40.3%) almost never estimate their food to figure out how much to eat

since being diagnosed with diabetes and 35% of the total participants never consumed fast foods.

Majority of respondents had sometimes eaten more than what was on their meal plan and never

made change to insulin before eating more than what was on their meal plan. 45% of the total

participants had sometimes eaten less than what was planned in the past 3 months. Only 27% of

respondents had sometimes made any insulin changes before eating less than usual (Table 6).

Table 6: Adherence to dietary management of adolescents with type 1 diabetes in Addis
Ababa Public hospitals, March to April 2021 (n=414).

Questions Never Almost Sometimes Almost Always
Never Always

Did you usually approximate your
meal to forecast how much to eat? 45(10.9%) 167(40.3%) 90(21.7%)  79(19.1%)  33(8.0%)
How often have you consumed fast
food such as sweets, cookies, cakes
ice cream, chips, or others? 144(34.8%) 104(25.1%) 63(15.2%) 76(18.4%) 27(6.5%)
How often have you consumed more
than what was on your meal plan? 79(19.1%) 40(9.7%)  216(52.2%) 51(12.3%)  28(6.8%)
Before you ate more than usual, did
you make any insulin changes? 130(31.4%) 72(17.4%)  99(23.9%)  81(19.6%)  32(7.7%)
Before you ate less than usual, did
you make any insulin changes? 99(23.9%) 90(21.7%)  114(27.5%) 50(12.1%) 61(14.7%)
In the past 3 months, how often have
you eaten less than what was
planned? 67(16.2%) 58(14.0%) 185(44.7%) 51(12.3%) 53(12.8%)
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4.4.3 Adherence to Management of Hypoglycemia

Majority of respondents (31.4%) always keep something handy in case their sugar gets too low
and 40.3% of them sometimes check their low blood sugar before treating it. More than one
third of respondents always treat their low blood sugars if it happens and majority of them
never carry any kind of diabetic identification, like card or bracelet (Table 7).

Table 7: Adherence to Management of Hypoglycemia among adolescents with type 1 diabetes
in Addis Ababa Public hospitals, March to April 2021 (n=414).

Questions Never Almost Sometimes Almost Always
Never Always

Did you keep something handy in if
your sugar got too low? 52(12.6%) 36(8.7%) 123(29.7%) 73 (17.6%) 130(31.4%)
If you think you had low blood sugar,
how often did you check it before

treating? 68(16.4%) 30(7.2%)  167(40.3%)  64(15.5%) 84(20.3%)
How often do you treat your low

blood sugars if it happens? 15(3.6%) 34(8.2 %) 97(23.4%)  128(30.9%) 138(33.3%)
Did you hold diabetic identification,

like a card or bracelet? 332(80.2%) 34(8.2%) 32(8.8%) 37(9.3%) 19(4.7%)
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4.4.4 Adherence to Blood Glucose Testing

Around half of respondents always checked their blood sugar and 28% of them almost never did
a blood glucose testing with 30 minutes before a meal. Majority of respondents almost never
did a blood glucose testing within 2-3 hours after heavy exercise and within 2-3 hours after a
meal. Sometimes, 37.4% of respondents had changed insulin dose, diet, or exercise when their
blood glucose ran high and 22% of them did a ketone test when they were sick. Around 16% of
respondents almost always did a ketone test in the past 3 months, when they had two blood sugar
results above 240 in a row (Table 8).

Table 8: Adherence to Blood Glucose Testing of adolescents with type 1 diabetes in Addis
Ababa Public hospitals, March to April 2021 (n=414).

Questions Never Almost Sometimes  Almost Always
Never Always
How often have you checked your blood
sugar? 28(6.8%) 32(7.7%) 61(14.7%) 106(25.6%) 187(45.2%)
How often did you do a blood sugar
check within 30 minutes before a meal?  87(21.0%)  117(28.3%) 89(21.5%) 77(18.6%) 44(10.6%)
How often did you do a blood sugar
check within 2-3 hours after heavy
exercise? 73(17.6%)  138(33.3%) 111(26.8%) 72(17.4%) 20 (4.8%)
How often did you do a blood sugar
check within 2-3 hours after a meal? 67(16.2%) 156(37.7%) 86(20.8%) 80(19.3%)  23(5.6%)
How often have you changed insulin
dose, diet or exercise when blood sugars
run high? 49 (11.8%)  94(22.7 %) 155(37.4%) 36 (8.7%) 80 (19.3%)
In the past 3 months, if you had two
blood sugar results above 240 in a row,
how often did you do a ketone test? 59(14.3%)  132(31.9%) 112(27.1%) 65(15.7%) 46(11.1%)
When you are sick, how often do you do
a ketone test? 164 (19.6) 91(%22.0)  91(22.0%) 67(16.2%) 83(20.0%)
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4.4.5 Adherence to Regulation of Exercise
Majority of respondents (29%) always had been engaged in exercise such as running, or playing
any sports for at least 20 minutes. Almost always, the majority of respondents did change their

meal plan or insulin if they got more or less exercise than usual (Table 9).

Table 9: Adherence to Regulation of Exercise adolescents with type 1 diabetes in Addis
Ababa Public hospitals, March to April 2021 (n=414).

Questions Never Almost Sometimes Almost Always
Never Always

How often have you engaged in
exercise such as running, or playing
any sports for at least twenty
minutes? 71(17.1%) 48(11.6%) 109(26.3%)  65(15.7%) 121(29.2%)
If you got more exercise than usual,
how often did you change the meal
plan or insulin? 39(9.4%) 82(19.8%)  94(22.7%) 137(33.1%) 62(15.0%)
If you got less exercise than usual,
how often did you change the meal
plan or insulin? 90(21.7%) 22(5.3%)  117(28.3%) 120(29.0%) 65(15.7%)
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4.3 Factors Associated with Adherence to Diabetes Self-Management.

Both bi-variable and multivariable logistic regression analysis were implemented to determine
the factors that were associated with diabetes self-management. Ten variables were entered into
bi-variable logistic regression. Then nine variables were transferred to multivariable logistic
regression based on p-value of >0.2. After controlling possible confounding effects of other
covariates, Adolescents’ knowledge about type 1 diabetes, age, time since diagnosis of the
disease, self-efficacy and social support were found to be significantly associated with
adherence to overall diabetes self-management

Adolescents who had social support were 5times more adherent to overall diabetes self-
management than those who had no social support (AOR=4.6, 95% CI: 1.5-13.5, P=0.006).
Similarly, the participants with good self-efficacy were 9times more adherent to overall diabetes
self-management than those who had poor self-efficacy (AOR=8.7, 95% CI: 1.9-14.1, P=0.005).
Moreover, the adolescents with shorter duration of time since diagnosis of T1D had 90% more
adherent to overall diabetes self-management than those who had longer duration of time since
diagnosis (AOR=0.1, 95% CI:0.02-0.2, P=0.001). Likewise, participants with age below
14years were 86% more adherent to overall diabetes self-management than those with age above
15years (AOR=0.14, 95% CI:0.1-0.4, P=0.001).

Moreover, the adolescents with good knowledge about type 1 diabetes were 9times more
adherent to overall diabetes self-management than those with poor knowledge (AOR=9.046,
95%Cl: 3.83-13.5, P=0.000). Likewise, adolescents with moderate knowledge about type 1
diabetes were 8times more adherent to overall diabetes self-management than those with poor
knowledge (AOR=6.763, 95%CI: 2.186-12.921, P=0.001). Whereas, the adolescent’s
educational status, level of education, duration of taking insulin medications, gender and age of

diagnosis were not associated with adherence to overall diabetes self-management (table 10).
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Table 10: Factors associated with overall diabetes self-management in multivariable analysis

model among adolescent with type 1 diabetes in Addis Ababa Public health hospitals, March;

to April 2021(n=414).

Variables

(b} (b}

S S = 3 x S 3

o o N~ o —~ >

> 08 85 o @ 85 =
Educational level
Unable to read and 33 9 1 1 1 1
write
Primary level 1717 91 1.9 (0.9,43) 0.093 11 (0.2,5.7) 0.901
Secondary level 12 89 27 (105,70.5) 0.000 25 (3.2, 20.8) 0.002
Tertiary level 2 7 13 (2.3,72.8) 0.004 105 (2.6, 43.5) 0.014
Gender
Male 56 124 1 1 1 1
Female 162 72 0.2 (0.1,0.3) 0.000 0.8 0.3, 2.3) 0.662
Age of diagnose
1to 5 years 39 45 1 1 1 1
Byears and above 179 151 0.7 (05,1.2) 0.006 05 (0.13 1.7) 0.260
Duration of taking
insulin
1to 5 years 87 160 1 1 1 1
6years and above 131 36 0.15 (0.1,0.23) 0.000 0.9 (0.1,11.2) 0.960
Time since
diagnosis of T1D
1to 5 years 24 163 1 1
Byears and above 194 33 0.03 (0.02,0.04) 0.000 0.1 (0.02-0.2) * 0.001
Participant’s age
10-14 years 60 143 1 1 1 1
15-18 years 158 53 0.14 (0.09,0.2) 0.000 0.2 (0.1-0.4)* 0.001
Social Support
No 131 24 1 1 1 1
Yes 87 172 108 (6.5,17.9) 0.000 4.6 (1.5-135)* 0.006
Self-efficacy
Poor 111 10 1 1 1 1
Good 107 186 193 (9.7,38.4) 0.000 8.7 (19-141)* 0.005
Knowledge about
T1D
Poor knowledge 170 39 1 1 1 1
Moderate knowledge 39 95 95 (5.7,159) 0.030 6.763 (2.186-12.921)* 0.001
Good knowledge 9 62 349 (16,75.7) 0.000 9.046 (3.83-13.5) * 0.000

*P value is significant at P<0.05
Note: 1=Reference

P value of Hosmer and Lemeshow Test = 0.18
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CHAPTER 5: DISCUSSION

5.1 Adherence to Diabetes Self-management

Adherence to overall diabetes self-management in adolescents with type 1 diabetes is the process
of developing understanding by learning to live with the complex nature of the disease in the
social context. This study aimed to determine the level of adherence to overall diabetes self-
management and associated factors among adolescents with T1D in four diabetic clinics of
Addis Ababa, Ethiopia. Few studies had been performed to measure adherence to diabetes self-
management, especially relating to the five domains of adherence to diabetes self-management
(adherence to insulin administration, dietary management, management of hypoglycemia, blood
glucose testing and exercise) in adolescents [5, 6, 17, 26].

This study reported overall adherence to diabetes self-management among adolescent with T1D
was poor in 52.7% of the participants. This level of poor adherence to diabetes self-management
was higher than what has been reported in Iraq [26]. This difference in the level of adherence
may be due to the difference in tools that was used in the study. However, when compared to
what has been reported in Palestine and Cameroon [5, 17] the finding from this study was a
better report. This discrepancy could be explained by methodological factors were there was
difference in study design, sample size, and tool that used to collect data.

With regard to a specific adherence to diabetes self-management, prevalence of good adherence
to dietary management accounts for only 31.6 percent of adolescents. This report indicates lower
adherence to dietary management compared to the studies that were conducted in Brazil and
Pakistan [3, 34]. However, the level of adherence to dietary management in this study was
comparable to that of Ugandan study, which was reported at 29.5% [30]. This similarity could
be secondary to the same study design used in both studies and similarities in food habits of
these two African countries [78].

On the other hand, the uniqueness of the level of adherence to dietary management in this study
from the studies conducted in Brazil and Pakistani adolescents could be attributed to food habits
and dietary trends difference of these populations. Adolescents’ diet in developing countries
contains fast foods and usually unhealthy street food [30, 78]. Therefore, incorporating dietary
management to the care plan of adolescents with type 1 diabetes is mandatory for better

adherence and control of type 1 diabetes among this population.
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Additionally, good adherence to insulin administration was 43.2% which is better than a report
in Uganda[30]. This difference could be due to different tools that were used to collect the data.
In terms of adherence to blood glucose testing only 45.2% of the adolescents who were involved
in this study had good adherence which is lower than reports from Kenya [39]. The study in
Kenya involved only 82 adolescents. This small sample size contributes to discrepancy in the
level of adherence to diabetes self-management between the two studies.

Certainly, the level of good adherence to blood glucose testing in this study was higher than that
of Palestinian adolescents which was 34 percent [5]. This discrepancy could be due to
differences in study design, sample size, and tools that were used to collect data. Furthermore,
prevalence of good adherence to regulation of exercise was 49.5% which is lower than reports
from Portugal and Pakistan [3, 41]. The possible discrepancy could be related to cultural
differences and lack of organized setup in living areas in developing countries like Ethiopia.
Finally, with regard to adherence to management of hypoglycemia 58% of the participants had
good adherence, which is better finding than other domains of adherence to diabetes self-

management in this study.
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5.2 Factors Associated with Adherence to Diabetes Self-Management
Adherence to diabetes self-management was significantly associated with age, time since
diagnosis, knowledge about type 1 diabetes, self-efficacy and social support. The report from
this study concluded that participants with age between 10 and 14 were 80% more adherent to
diabetes self-management than those with age between 15 and 18. This finding was consistent
with the study conducted by Oxford university and Tanzania [44, 45]. The reason why adherence
decreases as age increases could be due to the fall in social support as the age of the participants
increases.

Similarly, the adolescents with shorter time since diagnosis of T1D had better adherence to
diabetes self-management than adolescents with longer time since diagnosis. This report was
the same finding with the studies from Tanzania and America [44, 49] but contradicted with the
study from Cameroon and Britain [17, 46]. From this finding we can conclude that as time since
diagnosis increase the patients get bored with the diseases process which in turn decreases
adherence.

Moreover, adolescents with good knowledge about type 1 diabetes had 9times better adherence
to overall diabetes self-management than adolescents with poor knowledge. Likewise,
adolescents with moderate knowledge about type 1 diabetes were 7times more adherent to
overall diabetes self-management than adolescents with poor knowledge. Previous study also
showed that greater adolescents’ knowledge predicts better adherence to diabetes self-
management [57].

Furthermore, respondents who had good self-efficacy were 9times more adherent to diabetes
self-management than patients who had poor self-efficacy, since they have higher self-esteem
to control their disease. Several studies also reported that self-efficacy is the significant
determinant factor for successful adherence to diabetes self-management [60-62].

Finally, respondents who had social support (both family and friends support) manifest 5times
adherent than those with no social support. The reason may be respondents who had good social
support would share their concerns and burdens. Reports from different countries also found
that lack of social support was significantly associated with low quality of life and poor
adherence to diabetes self-management [6, 64].

Although studies from different parts of the world revealed that presence of co morbidities has
significant association with poor adherence to diabetes self-management (50-57) the findings
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from this study does not indicate any association. Likewise, the finding from this study report
showed that there was no significant association between adherence to diabetes self-
management and educational status. This report contradicts with a study from Cameroon which
revealed that adolescents with educational status of tertiary level (collage/University) were 30%
more adherent than those who cannot read and write [17].. Similarly, there was no significant
association between duration of taking insulin and adherence to diabetes self-management.

Moreover, there is no significant relationship between gender of the participants and level of
diabetes self-management among adolescents with type 1 diabetes; which was the same finding
with a study conducted in Australia [47]. Whereas this finding contradicted with a report from
Britain, which revealed that females showed 1.05 times good adherence to diabetes self-

management than males [46].
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CHAPTER 6: STRENGTHS AND LIMITATIONS

Strengths

This study considered five domains of diabetes self-management; adherence to regulation of
exercise, adherence to management of insulin administration, adherence to dietary management,
adherence to blood glucose testing, and adherence to management of hypoglycemia, which were
mostly studied separately in other studies. The study also included important influencing factors
like adolescents’ knowledge about type 1 diabetes, self-efficacy and social support.
Furthermore, the data was collected by kobo collect software, which saves time and enhances
the quality of the data. Finally, the findings of this study could be generalized to adolescents
who were attending diabetes follow up at public health hospitals of Addis Ababa.

Limitations

This study didn’t include diabetic adolescents who were attending follow up in private health
facilities. Next, the data on diabetes self-management was also collected through self-reporting
methods which may cause recall and social desirability biases. The cross-sectional nature of the
data also made it impossible to reach the causal relation between the different independent
variables and adherence to diabetes self-management. Finally, absence of national guidelines on
adherence to diabetes self-management among adolescents, limit this study to focus on foreign

countries guidelines.
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CHAPTER 7: CONCLUSIONS AND RECOMMENDATIONS
Conclusions
This study assessed adherence to diabetes self-management and associated factors among
adolescents with type 1 diabetes. Around 52.7% of adolescents participated in this study had
poor adherence to overall diabetes self-management. Knowledge about T1D, Age, Time since
diagnosis of T1D, self-efficacy and social support were significantly and positively associated
with adherence to diabetes self-management.
Recommendations
This study revealed that there was a need to improve adherence to diabetes self-management for
adolescents with type 1 diabetes. The following recommendations are forwarded to the
respective stakeholders:
For policy makers/health institutions management and Addis Ababa health bureaus:
The investigator wishes to recommend to:

% Organize and provide continuous refreshing training on adherence to diabetes self-
management and related topics for health care providers to improve their knowledge on
diabetes so that they can share their knowledge to the adolescents with type 1 diabetes.

% Work with higher stakeholders to prepare a comprehensive guideline of adherence to
diabetes self-management for adolescents with type 1 diabetes.

& Setting advertisements on adherence to diabetes self-management of adolescents with
type 1 diabetes by using mass media like television, radio, facebook and the like.

For health care providers:

& The health care providers working in diabetes clinics should provide age specific
education both separately and with the family of the adolescents on how to adhere to
diabetes self-management.

% The health care providers working in diabetes clinics should prepare care plans that can
increase adolescents’ knowledge about type 1 diabetes.

& More than half of the adolescents were lower in educational status and almost all of them
are on transitional period from familial support to independent interaction to their disease
condition. Thus, it is important to increase the frequency of follow up visits in diabetic

clinics to have good adherence and to minimize the complication of the disease.
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For future research:

©

©

It is recommended to do further study by including private health institutions to increase
the representativeness of the study.

More research in different segments of populations and in different parts of the country
should be done to investigate the problem in further and design interventional activities
accordingly.

Emphasize on the impact of interventions targeting those subgroups noted to be at higher
risk of poor adherence to diabetes self-management for example; Respondents who had
poor self-efficacy, Lack of social support, shorter time since diagnosis of T1D, older
adolescents and those not knowledgeable.

Emphasize on the organizational and health care provider related factors which were not
well covered in this study but are associated with adherence to diabetes self-

management.
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APPENDIX

Annex |: English version Information Sheet and Informed Voluntary Consent Form for
Study participants
My name is . I am working as a data collector for the study being

conducted in this Hospital by Mr. Yomilan Geneti, who is studying for his Master’s degree at
Addis Ababa University, the College of Health Sciences. | kindly request you to lend me your
attention to explain you about the study and anything related to the study.

1. The study/project title

Adherence to diabetes self-management and associated factors among adolescents with type 1
diabetes in Public Hospitals of Addis Ababa, Ethiopia, 2021.

2. Purpose/aim of the study

The findings of this study can be of a paramount importance for the Hospital to plan intervention
programs to promote adherence to type 1 diabetes self-management of adolescent in the
community, thereby improve adolescent’s health in general. Moreover, the aim of this study is
to write a thesis as a partial requirement for the fulfillments of a Master’s Program in Pediatrics
and Child health Nursing for the principal investigator.

3. Procedure and duration

I will interview you using a questionnaire to provide me with pertinent data that is helpful for
the study. The interview will take about 30 minutes, so | kindly request you to spare me this
time for the interview.

4. Risks and benefits

The risk of being participating in this study is very minimal, but only taking few minutes from
your time. There would not be any direct payment for participating in this study. But the findings
from this research may reveal important information for the local health planners.

5. Confidentiality

The information you will provide me will be confidential. There will be no information that will
identify you in particular. The findings of the study will be general for the study population and
will not reflect anything particular of individual persons. The questionnaire will be coded to
exclude showing names. No reference will be made in oral or written reports that could link
participants to the research.

6. Rights
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Participation for this study is fully voluntary. You have the right to participate or not in this
study. Also, you have the right to withhold at any time and this will not label you for any loss
of benefits which you otherwise are entitled. You do

not have to answer any question that you do not want to answer.

7. Contact address

If there are any questions or enquires any time about the study or the procedures, please contact:
Principal Investigator: Yomilan Geneti, at mobile phone: +251928651326 Email:
ilaameel6@gmail.com as well as Institutional Health Research Ethics Review Committee of
Addis Ababa University College of Health Sciences at office phone +251115536590 or P.O.
Box. 9086, Addis Ababa, Ethiopia.

8. Declaration of informed voluntary assent form

| have read the participant information sheet. | have clearly understood the purpose of the
research, the procedures, the risks and benefits, issues of confidentiality, the rights of
participating and the contact address for any queries. | have been given the opportunity to ask
questions for things that may have been unclear. I was informed that | have the right to withdraw
from the study at any time or not to answer any question that I do not want. Therefore, | agree

to participate as a volunteer.

Date Name and signature of volunteer
| certify that purpose of the study, potential benefits and possible risks associated with

participating in this study was explained to the above individual.

Date Name and signature of researcher
| assure that | informed and took the assent.

Date Name and signature of the Data Collector

Date Name and signature of the Supervisor

50


mailto:ilaamee16@gmail.com

Annex I1: English version Information Sheet and Informed Voluntary Consent Form for
Parents/Guardians

My name is . 1 am working as a data collector for the study being

conducted in this Hospital by Mr. Yomilan Geneti, who is studying for his Master’s degree at
Addis Ababa University, the College of Health Sciences. | kindly request you to lend me your
attention to explain you about the study and anything related to the study.

1. The study/project title

Adherence to diabetes self-management and associated factors among adolescents with type 1
diabetes in Public Hospitals of Addis Ababa, Ethiopia, 2021.

2. Purpose/aim of the study

The findings of this study can be of a paramount importance for the Hospital to plan intervention
programs to promote adherence to type 1 diabetes self-management of adolescent in the
community, thereby improve adolescent’s health in general. Moreover, the aim of this study is
to write a thesis as a partial requirement for the fulfillments of a Master’s Program in Pediatrics
and Child health Nursing for the principal investigator.

3. Procedure and duration

I will interview your child using a questionnaire to provide me with pertinent data that is helpful
for the study. The interview will take about 30 minutes, so | kindly request your child to spare
me this time for the interview.

4. Risks and benefits

The risk of being participating in this study is very minimal, but only taking few minutes from
your child’s time. There would not be any direct payment for participating in this study. But the
findings from this research may reveal important information for the local health planners.

5. Confidentiality

The information your child will provide me will be confidential. There will be no information
that will identify your child in particular. The findings of the study will be general for the study
population and will not reflect anything particular of individual persons. The questionnaire will
be coded to exclude showing names. No reference will be made in oral or written reports that
could link participants to the research.

6. Rights
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Participation for this study is fully voluntary. Your child has the right to declare to participate
or not in this study. If your child decides to participate, he/she have the right to withdraw from
the study at any time and this will not label him/her for any loss of benefits which he/she
otherwise are entitled. He/she do not have to answer any question that do not want to answer.
7. Contact address

If there are any questions or enquires any time about the study or the procedures, please contact:
Principal Investigator: Yomilan Geneti, at mobile phone: +251928651326 Email:
ilaameel6@gmail.com as well as Institutional Health Research Ethics Review Committee of
Addis Ababa University College of Health Sciences at office phone +251115536590 or P.O.
Box. 9086, Addis Ababa, Ethiopia.

8. Declaration of informed voluntary consent form

| have read the participant information sheet. | have clearly understood the purpose of the
research, the procedures, the risks and benefits, issues of confidentiality, the rights of
participating and the contact address for any queries. My child has been given the opportunity
to ask questions for things that may have been unclear. My child has informed that he/she has
the right to withdraw from the study at any time or not to answer any question that he/she do
not want. Therefore, | fully agree and permit my child to participate if and only if he/she is

willing.

Date Name and signature of volunteer
| certify that purpose of the study, potential benefits and possible risks associated with

participating in this study was explained to the above individual.

Date Name and signature of researcher

| assure that | informed and took the consent.

Date Name and signature of the Data Collector
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Annex I11: English Version Questionnaires

Dear Respondents:

This questionnaire is prepared to assess adherence to diabetes self-management and associated
factors among adolescents with type 1 diabetes in Public Hospitals of Addis Ababa, Ethiopia,
2021. The assessment will be made as partial fulfillment for the requirements of Degree of
Master in Pediatrics and Child health Nursing for the principal investigator. The questionnaire
will take only about 30 minutes. You are kindly requested to give response to the questions.
The information you provide is confidential and used only for the purpose of this study. If you
have any confusion or question, please don’t hesitate to ask the data collector. Your cooperation
and participation are very crucial for the successful completion of the assessment.

Thank you in advance for your cooperation!

Questionnaire code: __ Data collection date: ~ Data collector’s name and signature:

Supervisor’s Name and signature:

Instruction: Please read the following questions listed below and circle/tick the best option and

write your answer on the space provided to some of the questions.

Part I: Participant’s socio-demographic characteristics

No Questions Coding categories Skip

000001  Address or site of data collection

000002  Gender 1. Male 2. Female

000003  Age year (in completed years)

000004  Educational status 1=Unable to read and write. 2=Primary level (1-8 grade)
3=Secondary level (9-12 grade) 4=Tertiary level (>12 grade)

Part 11: Personal medical factors

Please read the questions and fill the given answer on the space provided.

No Questions Category

00001 At what age have you been diagnosed?

00002 How long have you been taking insulin medications?

00003 What is the number of years of your follow up?

00005 Do you have any comorbidities? If yes, list them.
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Part 111: Adherence to diabetes self-management

Tick on the alternative given as your correct answer. Never: If entirely avoids the behavior, AlImost Never: If the

behavior is performed rarely, sometimes: If the behavior is performed partially, Almost Always: If the behavior is

performed most of the time, always: If the behavior is performed all the time.
No Questions

Never (1)
Almost never (2)
Sometimes (3)
Almost always (4)
Always (5)

Adherence to regulation of exercise

0001 How often have you engaged in exercise such as running, or playing any
sports for at least twenty minutes?

0002 If you got more exercise than usual, how often did you change the meal
plan or insulin?

0003 If you got less exercise than usual, how often did you change the meal plan
or insulin?

Adherence to management of hypoglycemia

0004 Did you keep something handy if your sugar got too low?

0005 If you think you had low blood sugar, how often did you check it before
treating?

0006  How often do you treat your low blood sugars if it happens?

0007 Did you hold diabetic identification, like a card or bracelet?

Adherence to dietary management

0008 Did you usually approximate your meal to forecast how much to eat?
0009 How often have you consumed fast food such as sweets, cookies, cakes ice
cream, chips, or others?
00010 How often have you consumed more than what was on your meal plan?
00011 Before you ate more than usual, did you make any insulin changes?
00012 Before you ate less than usual, did you make any insulin changes?
00013 In the past 3 months, how often have you eaten less than what was planned?
Adherence to insulin administration
00014 How often have you received insulin more than thirty minutes later?
00015 How often have you received less insulin than you should have?
00016 How often have you received more than you should have?
00017 How often have you missed insulin when you forgot or were too busy?
Adherence to blood glucose testing
00018 How often have you checked your blood sugar?
00019 How often did you do a blood sugar check within 30 minutes before a meal?
00020 How often did you do a blood sugar check within 2—3 hours after heavy
exercise?
00021 How often did you do a blood sugar check within 2-3 hours after a meal?
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00022

00023

00024

How often have you changed insulin dose, diet or exercise when blood

sugars run high?

In the past 3 months, if you had two blood sugar results above 240 in a row,

how often did you do a ketone test?

When you are sick, how often do you do a ketone test?

Part IV: Knowledge about Type 1 diabetes
Tick (V) in front of your correct answer from the given alternatives.

No  Questions Category
001 The diabetes diet is: a. The way most American people eat. b. A healthy diet for most
people c. Too high in carbohydrate for most people. d. Too high in
protein for most people.
002 Which of the following is highest in a. Baked chicken c. Baked potato
carbohydrate? b. Swiss cheese d. Peanut butter
003  Which of the following is highest in fat?  a. Low fat milk c. Corn
b. Orange juice d. Honey
004  Which of the following is a "free food"?  a. Any unsweetened food. c. Any food that says "sugar free" on the
label  b. Any dietetic food d. Any food that has less than
20cal/service
005 Glycosylated hemoglobin (hemoglobin a. Day c. 6-10 weeks
Al) is a test that is a measure of your b. Week d. 6 months
average blood glucose level for the past:
006  Which is the best method for testing blood a. Urine testing c. Both are equally good
glucose? b. Blood testing
007  What effect does unsweetened fruit juice a. Lowers it c. Has no effect
have on blood glucose? b. Raises it
008  Which should not be used to treat low a. 3 hard candies c. 1 cup diet soft drink
blood glucose? b. 1/2 cup orange juice d. 1 cup skim milk
009 For a person in good control, what effect a. Lowers it c. Has no effect
does exercise have on blood glucose? b. Raises it
0010 Infection is likely to cause: a. An increase in blood glucose  c¢. No change in blood glucose
b. A decrease in blood glucose
0011 The best way to take care of your feet is a. Look at and wash them daily. c. Soak them for one hour each day
to: b. Massage them with alcohol each day. d. Buy shoes a size larger
0012 Eating foods lower in fat decreases your a. Nerve disease c. Heart disease
risk for: b. Kidney disease d. Eye disease
0013 Numbness and tingling may be symptoms a. Kidney disease c. Eye disease
of: b. Nerve disease d. Liver disease
0014 Which of the following is usually not a. Vision problems c. Nerve problems
associated with diabetes? b. Kidney problems d. Lung problems
0015 Signs of ketoacidosis include: a. Shakiness b. Sweating c¢. Vomiting d. Low blood glucose
0016 If you are sick with the flu, which of the a. Take less insulin c. Eat more proteins
following changes should you make? b. Drink less liquids d. Test for glucose and ketones more often
0017 If you have taken intermediate-acting a.1-3h c.12-15h

insulin (NPH or Lente), you are most
likely to have an insulin reaction in:

b.6-12 h d. More than 15 h
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0018 You realize just before lunch time that a. Skip lunch to lower your blood glucose
you forgot to take your insulin before b. Take the insulin that you usually take at breakfast

breakfast. What should you do now? c. Take twice as much insulin as you usually take at breakfast
d. Check your glucose level to decide how much insulin to take
0019 If you are beginning to have an insulin a. Exercise c. Drink some juice
reaction, you should: b. Lie down and rest d. Take regular insulin

0020 Low blood glucose may be caused by: a. Too much insulin c. Too much food
b. Too little insulin d. Too little exercise

0021 If you take your morning insulin but skip a. Increase c. Remains the same

breakfast blood glucose level will usually: b. Decrease

0022 High blood glucose may be caused by: a. Not enough insulin. c. Delaying your snack
b. Skipping meals. d. Large ketones in your urine
a. Heavy exercise C. overeating
b

. Infection d. not taking your insulin

0023 Which one of the following will most
likely cause an insulin reaction?

Part V: Self efficacy
This section is concerned with respondent’s self-efficacy to deal with type 1 diabetes. Please read the following
questions. After each question, please make a check in the circle to show how much you believe you can or cannot do
what is asked now. Totally unconfident: if you are not self-assured at all to cope up with the disease process,
Unconfident: if you have no self-assurance, not sure: if you are not sure about the answer to the question, Confident:
if are self-assured to cope up with disease process, totally confident: if you are highly self-assured about coping with
disease process

No Questions

Totally Unconfident
Un confident (2)
Not sure (3)
Confident (4)
Totally Confident (5)

01  Can you be the one in charge of giving your insulin injection to yourself?

02  Can you figure out your own meals and snacks at home?

03  Can you figure out what foods to eat when you are away from home?

04  Can you keep track of your own blood sugar levels?

05  Can you watch your own sugar levels in your urine?

06  Can you change the amount of insulin when you get a lot of extra exercise?

07  Can you judge the amount of food you should eat before activities?

08  Can you figure out how much insulin to take by yourself when you are sick in bed?
09  Can you prevent having reactions?

010 Can you void or get rid of dents, swelling, or redness of your skin where you get your
injection?

56



011 Can you talk to your doctor and ask for the things you need?
012 Can you suggest to your parents changes in your insulin dose?

013 Can you sleep away from home on a class trip or at a friend's house where no one knows
about your diabetes?
014 Can you keep yourself free of high blood sugar levels?

015 Can you know how to make your urine tests look better or worse than they are?
016 Can you avoid having acetones?

017 Can you change your doctor if you don't like him/her?

018 Can you feel able to stop a reaction when you are having one?

019 Can you ask for help you need from other people when you feel sick?

020 Can you tell to your friend you have diabetes?

021 Can you play baseball or other sports that take a lot of energy?

022 Can you argue with your doctor if you felt he/she were not being fair?

023 Can you prevent blindness and other complications from your diabetes?

024 Can you tell your boyfriend or girlfriend you are diabetic?

025 Can you do things you have been told not to when you really want to do them?

026 Can you get attention from others when your diabetes is controlled as when it isn't?
027 Can you easily talk to a group of people at a party when you don't know them?

028 Can you make a teacher see your point of view?

029 Can you show your anger to a friend when he/she has done something to upset you?
030 Can you take responsibility for getting your homework and chores done?

031 Can you regularly wear a medical alert tag or bracelet which says “I have Diabetes”?
032 Can you sneak food not on your diet without getting caught?

033 Can you believe that you have the ability to have control over your diabetes?

034 Can you follow your doctor's orders for taking care of your diabetes?

035 Can you run your life the same as you would if you didn't have diabetes?

Part VI: Social support

This section is about support gained from family and non-family members. After reading the following question chose
the correct response that explains the support that you are getting from your family and non-family members.

No: If you are not getting the stated support from your family and non-family members

Yes: If you are getting the stated support from your family and non-family members

S/N  Questions No Yes

1 Do you have one particular person who give you insulin injection?
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Do you have one particular person who remind you to take insulin injection?

Do you have one particular person who praise you for giving yourself injection correctly or on time?
Do you have one particular person who help out when you give yourself insulin injection?

Do you have one particular person who wake you up so you can take your morning injection on time.
Do you have one particular person who change their own schedule to get an early start too, when you
give yourself a morning insulin injection?

Do you have one person who check after you’ve taken your insulin to make you have done it?

Do you have one person who let you know they appreciate how difficult it is to take insulin injection?
Do you have one particular person who ask you about the results of your blood tests?

Do you have one particular person who watch you test your blood sugars to see what the values are?
Do you have one particular person who test your blood sugar for you?

Do you have one particular person who remind you to test your blood sugar?

Do you have one particular person who make sure you have materials needed for blood testing?

Do you have one person who let you know that they appreciate how hard it is to test blood sugars daily?
Do you have one particular person who set up materials you need for testing your blood sugar?

Do you have one particular person who praise you for testing your blood sugar on your own?

Do you have one particular person who help out when you test your blood sugar?

Do you have one particular person who keep track of testing results for you?

Do you have one particular person who; watch for signs that your blood sugar is low?

Do you have one particular person who help out when you might be having a reaction?

Do you have one particular person who encourage you to eat the right foods

Do you have one person who let you know they understand how important it is for you to eat right?
Do you have one particular person who ask if certain foods are okay for you to eat, before serving?
Do you have one particular person who do the grocery shopping for your meals?

Do you have one particular person who schedule meals at the times you need to eat?

Do you have one particular person who remind you about sticking to your meal plan?

Do you have one particular person who suggest foods you can eat on your meal plan?

Do you have one particular person who join you in eating the same foods as you?

Do you have one particular person who get on your case after you ate something you shouldn’t?

Do you have one particular person who avoid tempting you with meal that you shouldn’t have?

Do you have one particular person who watch what you eat to make sure that you eat the right foods?
Do you have one particular person who cook meals for you that fit your meal plan?

Do you have one particular person who choose restaurants that serve food you can eat?

Do you have one particular person who eat at the same time you do?

Do you have one particular person who praise you for following your diet?

Do you have one particular person who tell you when you’ve eaten too much or too little?

Do you have one particular person who show they’re pleased when you’ve eaten right?

Do you have one particular person who keep track of your mean plan for you?

Do you have one particular person who buy special foods that you can eat?

Do you have one particular person who tell you not to eat something you shouldn’t?

Do you have one particular person who suggest ways you can get exercise?

Do you have one particular person who remind you to exercise?

Do you have one particular person who invite you to join in exercising with them?

Do you have one particular person who congratulate or praise you for exercising regularly?

Do you have one particular person who encourage you to join an organized sports activity?

Do you have one particular person who buy sports equipment for you?

Do you have one particular person who exercise with you?
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Do you have one particular person who are available to listen to worries about your diabetes care?

Do you have one particular person who give you things to read on diabetes care?

Do you have one particular person who tell you how well you’ve been doing with your diabetes care?
Do you have one particular person who encourage you to do a good job of taking care of your diabetes?
Do you have one particular person who understand when you sometimes make mistakes in taking care
of your diabetes?

Thank you for your participation!
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AHO-TL@- ANA NPT ATPAPO AATLTLCA, 27T/ AL AR D AAV/(?
P1LL-8 PO CT ATPOPNT W1 TPAPAIL P90 T A28 AR AD- AAV/T?

POAZCF aovig P ATHIE 0T A8 AR A+ AAU/T?

NPHPE OC ehd NPT ATPOP0 0TLELCA AL AP Q@< AAV/T?

AA PARC Yarg® AThNNNP AT ORI bt A998a0p K78 OO AD- AAU/T?
nanC NAZ A7h a0 AL ATT200 T1CTF7 PULAT A28 AR Q@< AAU/T?

NARC vaed® 1 7h-0n0u/a 9°7 LUd A2L0U/0 PTLIICUI R AL AP (@ AAU/T?
PaC Ve[ 7 AerThanl T4 - A28 T0E/ 6 LTLENEL T W18 A% A@- AAV/T?
POC vargPY/ 7 AerThan A74978 L AUt LA 9714645 AL AR W@ AAV/G7?

QATAT40T AGIPAIGAT!
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