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Abstract

Patients’ belief and knowledge about medicine and diabetes disease on medication adherence
and glycemic control among T2DM patients at Alamata General Hospital, Northern Ethiopia
Fikadu Hadush

Addis Ababa University, 2020

Introduction: About 45% of T2DM patients had poor glycemic control and 45.2% of patients
had poor medication adherence, those could be affected by diabetic disease knowledge, belief
about medicines, socio-demographic and clinical determinants. However, there is dearth of
data in the Northern part of Ethiopia with regards to glycemic control status and medication
adherence.

Objective: To assess influence of patient’s belief and knowledge about medicine and diabetes
disease on medication adherence and glycemic control among T2DM patients at Alamata
General Hospital, Northern Ethiopia.

Methods: A cross sectional study design was conducted among T2DM patients at Alamata
General Hospital from September to December, 2019. Data was collected through medical
chart review and face-to-face interview of patients using structured questionnaires. Descriptive
statistics and multivariable logistic regression were employed to identify predictors of
medication adherence and glycemic control.

Results: A total of 305 T2DM patients were included in the study where a little over half were
male and had no formal education with mean age of 56.5 + 12.4 years. Of these, 44.6% of the
patients had poor medication adherence, 75.7 % had poor glycemic control and 84.3 % of
patients had poor diabetes disease knowledge. Patients who had T2DM disease for more than
10 years (AOR=3.87; 95%CI (1.48-10.07)), high concern belief of anti-diabetic drugs (AOR=
20.63, 95%CI (5.15-82.61) and poor diabetes disease knowledge (AOR=4.54; 95%CI (1.53-

13.46)) were determinants of poor medication adherence. Conversely, having high necessity



belief of anti-diabetic drugs (AOR=0.21; 95%CI (0.11-0.40) was inversely associated with
poor medication adherence. Meanwhile, being high school student (AOR= 5.54; 95%CI (1.11-
27.60)), TVET/Diploma holder (AOR=9.27; 95%CI (1.98-43.36)) and poor diabetes disease
knowledge (AOR=4.34; 95%CI (1.74-10.81)) were predictors of poor glycemic control level.
Whereas, patients who were taking combination of oral hypoglycemic agents and insulin
(AOR=0.33; 95%CI (0.15- 0.71)) and those who had house hold monthly income more than or
equal to 3925 ETB (AOR=0.18; 95%CI (0.06-0.48)) were inversely associated with poor
glycemic control.

Conclusions: About half of T2DM patients had poor medication adherence and three-fourths
of the patients had poor glycemic control. Therefore, regular diabetes health education should
be given to enhance their awareness about their disease and medicine use.

Keywords: Medication adherence, T2DM, glycemic control, belief about medicines and

diabetes disease knowledge.
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1. Introduction

1.1. Back ground

Diabetes is a chronic metabolic disorder and it is one of the four priority non-communicable
diseases in the globe. Both the number of cases and the prevalence of diabetes have been
steadily increasing over the past few decades. Type 2 diabetes mellitus (T2DM) accounts for
between 90% and 95% of diabetes, with highest proportions in low- and middle income

countries (WHO, 2016).

Poor medication adherence is widespread and continuous health care issue, specifically for
chronic disease patients including diabetes mellitus patients. Though a lot of research has been
conducted, the interventions were neither cost effective nor clinically effective to bring the
desired patient medication adherence (Lehane & Mccarthy, 2007). Beliefs about medicines are
one of the predictors which determine medication adherence level. Specific-necessity and
specific-concern showed significant association with adherence of medication (Jamous et al.,
2014). Meanwhile, the existence of low knowledge about diabetes disease has been revealed
in Ethiopia (Feleke et al., 2013 ; Berhe et al., 2014 ). Diabetes self-management is a foundation
for the effective management of patients with diabetes, and diabetes outcomes could be

improved through diabetes education (MoH, 2016).

Generally, the harmful consequence of hyperglycemia are macro vascular complications
(Peripheral arterial disease, coronary artery disease, and stroke) and micro vascular
complications (retinopathy, neuropathy, and nephropathy) (Chawla et al., 2016). Metabolic
physiology and micro vascular are tightly connected. Hyperglycemia causes micro vascular
dysfunction (MVD) and micro vascular disease. MVD precedes, and contributes to,
hyperglycemia in T2DM through impairment of insulin mediated glucose disposal and,

possibly, insulin secretion (Stehouwer, 2018). About 45% of patients with T2DM had poor



glycemic control (HbAlc > 7%). Poor medication adherence is the major contributing factor.
Medication non-adherence is prevalent and associated with poor glycemic control, raised
unhealthful and death, and raised expenditure of outpatient care, patients stay at hospital,

emergency visit and complication management of diabetes (Polonsky & Henry, 2016).

In Ethiopia the prevalence of diabetes ranges from 0.3% to 7.0% with notable difference in
prevalence of diabetes between urban and rural residents. High prevalence of diabetes in urban
could be due to increasing urbanization and life style changes (Abebe et al., 2016). Some
studies conducted in Ethiopia in diabetes patients revealed high prevalence of micro- and
macro-vascular complications. The prevalence of those complication were common among
T2DM patients (Abejew et al., 2015; Tesfaye et al., 2015). Moreover, those complications

were due to poor glycemic control (Fasil et al., 2019; Mohan et al., 2013 ).

1.2. Statement of the problem

A study conducted in Nigeria revealed about 4% of T2DM patients had micro-vascular
complications and it was associated with poor glycemic control which was connected to poor
medication adherence. In addition to this, non-adherence was the major factor that could lead

to increased morbidity and mortality in diabetes patients (Awodele & Osuolale, 2015).

A cross-sectional study conducted among T2DM patients at Zewditu Memorial Hospital, Addis
Ababa, Ethiopia revealed about 45.2% of the participants were non-adherent. This study also
revealed poor knowledge on medication was the significant predictor of poor medication
adherence (Ali et al., 2017). Facility based cross-sectional study conducted in Jimma
University Teaching Hospital, Southwest Ethiopia among T2DM patients showed 24.9% had
low medication adherence. Medium level of diabetes disease knowledge, being merchant and
good glycemic control were significantly associated with low medication adherence (Kassahun

et al., 2016a). Likewise, a cross-sectional study conducted at the diabetes clinic in Tikur



Anbessa Specialized Hospital, Addis Ababa, Ethiopia among T2DM patients suggested 33.2%
of patients were non-adherent. Also, being farmer or daily laborer, being with age range of 51
to 60 years and increased number of prescribed medications were predictors of anti-diabetic
medication non-adherence (Tsehay et al., 2016). Moreover, another study conducted among
diabetes patients in Felege Hiwot Referral Hospital, Bahir Dar City Administration, Northwest
Ethiopia concluded about 68.8% of the participants were non-adherent toward their

medications (Abate, 2019).

A cross-sectional study conducted among diabetes patients in Jimma University Specialized
Hospital, Ethiopia revealed about 59.5% of the diabetes patients had sub optimal blood sugar
level with their glycosylated hemoglobin Alc (HbALc) test value exceeding 7% (Cheneke et
al., 2016). A study conducted from Malaysia examined the association of diabetes disease
knowledge, medication adherence and glycemic control among T2DM patients. A significantly
higher score for knowledge and adherence (P < 0.05) was found in those patients with lower
HbAlc. Higher diabetes knowledge and higher medication adherence were significant

predictors of good glycemic control (Al-Qazaz et al., 2011).

Some research suggested poor medication adherence is a major barrier for existence of sub-
optimal glycemic outcome among T2DM patients. Hence, sub optimal glycemic control could
increase the risk of complications and associated healthcare costs. In Ethiopia, some studies
were conducted about the factors influencing medication adherence, as well as glycemic
control. These investigations were focused on socio-demographic and clinical factors (Tsehay
et al., 2016; Abebaw et al., 2016). Medication adherence is considered to be affected by
determinants apart from demographic and clinical determinants for instance: patients belief
about medicines and diabetes disease knowledge (Dias et al.,2014). Additionally, medication
beliefs and degree of ailment associated awareness are distinct among diverse cultures (Al-
Saeedi et al., 2003). There is however dearth of data in Ethiopia, especially in the Northern
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part, with regards to T2DM patients’ glycemic control status, medication adherence and the

influence of the above-mentioned factors.

Therefore, the aim of this study was to assess influence of patients’ belief and knowledge about
medicine and diabetes disease on medication adherence and glycemic control among T2DM

patients in Alamata General Hospital, Northern Ethiopia.

2. Literature review

2.1. Epidemiology of diabetes mellitus
Globally, adult population (20-79 years) with diabetes were 463 million with 9.3% prevalence

in 2019 and this number is projected to be 700.2 million with 10.9% prevalence adults with
same age range by 2045, will have diabetes. About 70.9% of diabetes was estimated to live in
low- and middle-income countries. Two-thirds of people with diabetes live in urban areas and
three out of four are of working age. Over 4 million people aged 20-79 years was estimated to
die from diabetes-related causes in the same year. Further, in 2019 total healthcare expenditure

for diabetes was estimated to be 760.3 billion USD (IDF, 2019).

There is an apparent increase of diabetes mellitus prevalence with economic development in
Africa Region (AFR) with rates of 4.4% in lower-income, 5.0% in lower-middle income and
7.0% in upper-middle income countries. T2DM prevalence among 20-79-year-olds is 4.9%
with the majority of people with diabetes <60 years old; the highest proportion (43.2%) is in
those aged 40-59 years. Moreover, life-expectancy increments in this region is another factor
which will aggravate the prevalence of T2DM disease (Peer et al.,2014). According to
International Diabetes Federation (IDF) report the prevalence of diabetes in Africa Region
(AFR) in 2019 was 3.9%, as well as estimated to be 4.1% in 2045. At the same time, 19.4
million of adult population was with diabetes in 2019 and it was estimated for this figure to be

47.1 million in 2045.In addition to this, there was 366,200 deaths of adults with age range of



20 to 79 years because of diabetes in Africa Region in the same year. Likewise, in Ethiopia
1,699.4 of adults 2079 years with diabetes in 1,000s and 3.2% diabetes national prevalence in

adults with same age range estimated (IDF, 2019).

2.2. Poor anti-diabetic medication adherence and its associated factors

The factors influencing medication adherence have been widely investigated. However, still
clear and comprehensive conceptual frame work which includes all possible barriers has not

been explicitly defined.

A cross-sectional study was conducted at Al-Makhfia governmental diabetes primary health
care clinic in Palestine to investigate the influence of belief about medicines, diabetes disease
awareness, demographic and clinical determinants on medication adherence among
Palestinians with T2DM patients. A convenient sampling technique was employed to recruit
four hundred and five patients as study participants. In this research, using Morisky 8-item
Medication Adherence Scale (MMAS-8) about 42.7% of patients had poor medication
adherence. Meanwhile, patients with high diabetes disease knowledge score [O.R = 0.8, 95%
C.I of 0.78-0.97] and those who had strong necessary belief on anti-diabetic medication for
their health [O.R = 0.93, 95% C.I of 0.88-0.99] were less likely to be non-adherent. On the
other hand, patients who had concern on the adverse effects of anti-diabetic medication and
those with high belief that all medicines are harmful in general were more likely to be non-
adherent ([O.R = 1.09,95% C.I of 1.04 - 1.16] and [O.R = 1.09, 95% C.I of 1.02 — 1.16]
respectively). This research was not able to link medication adherence, belief about medicines

and diabetes disease knowledge with glycemic control of patients (Sweileh et al., 2014).

A cross-sectional study was conducted at primary health care clinic of the Palestinian Medical
Military Services in Nablus with 185 chronic illness patients that includes diabetes patients.

Majority of the patients (79.6%) agreed or strongly agreed their anti-diabetic medications are



necessary for their current health. However, about 58.2% and 57.8% of patients had concern
on regular use of anti-diabetic medication and on becoming dependent on their medicine
respectively. In this research none of the demographic and clinical factors were associated with
medication adherence. Patients who had higher necessity belief were more likely [O.R =1.107,
95% C.10f 1.023-1.197] to be adherent. On the other hand, those who had higher concern belief
were less likely [O.R =0.908, 95% C.I of 0.845-0.975] to be adherent. Therefore, this research
concluded that belief of patients about their medicines was main predictor of medication
adherence. However, the main gap of this research was small sample size which makes it

difficult to generalize (Jamous et al., 2014).

A health facility based cross-sectional study was conducted in Kirkos Sub City, Addis Ababa,
Ethiopia and it included only 155 T2DM patients. More than half of the patients had low level
of medication adherence. Patients who were male and those with high concern of the adverse
effects of anti-diabetic medication were negatively associated with medication adherence. The
gap of this research was small sample size and make it difficult to generalize and to get

significant predictors with this sample size (Bizu & Habte, 2016).

2.3. Poor glycemic control and its associated factors

Though understanding of diabetes, and availability of new drugs and technologies improves, a
significant number of diabetes patients are not able to achieve the required glycemic goal. Poor
medication adherence is the major contributor of poor glycemic control. Therefore, it requires
innovative approaches to achieve glycemic targets in clinical practice (Edelman &
Polonsky,2017). Even after stringent adjustment of key demographic and medical baseline
features of glycemic control, self-reported adherence to diabetes medication predicts long-term

glycemic control (Aikens & Piette,2012).

A cross-sectional investigation from Gaza-Palestine has examined the relation of medication

adherence and glycemic control with a convenience sample of 148 T2DM patients. About
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52.7% and 56.1% of the patients had poor medication adherence and glycemic control
respectively. Multivariable analysis showed that patients who were with unmarried status were
more likely [O.R = 3.69, 95% C.I of 1.31-10.37] to be non-adherent. Contrarily, patients’
adherent with diet (O.R = 0.38, 95% C.I of 0.18-0.82) and those who did not receive education
about diabetes disease (O.R = 0.06, 95% C.I of 0.008-0.52) were more likely to be adherent.
Also, there was a significant relation between medication non-adherence and having negative
view on medicines in entire (O.R = 0.87, 95% C.I of 0.78-0.97). Moreover, poor medication

adherence was a significant predictor of poor glycemic control (Almadhoun & Alagha,2018).

2.4. Barriers to diabetes medication adherence and its association with

glycemic level model

The conceptual model of this study shows the factors influnecing medication adherenece.The
primary emphasis of this model was on variables of belief of patients on medicines, diabetes
disease knowledge and medication adherance. The purpose of this research was to determine

predictors of anti-diabetic medication adherence and its association with glycemic level.

Belief about medications

Specific-necessity
Specific —concem
General-harm

General-overuse

. 8 8 B

Clinical factors

Dwuration of diabetes
Comorbadity

Twvpe of anti-diabetic
medications
Alecohol use

Medication

Dhabetes disease
knowledge

Socio-Demographic

Fig. 1 Conceptual framework of predictors influencing medication adherence and its

association with glycemic level



3. Objective

3.1. General objective

To assess influence of patient’s belief and knowledge about medicine and diabetes disease on
medication adherence and glycemic control among T2DM patients at Alamata General

Hospital, Northern Ethiopia.

3.2. Specific objectives

> To assess the influence of patients’ beliefs about medicines on medication adherence
among T2DM patients at Alamata General Hospital, Northern Ethiopia

> To determine the effect of diabetes disease knowledge on medication adherence among
T2DM patients at Alamata General Hospital, Northern Ethiopia

» To assess the level of glycemic control among T2DM patients at Alamata General
Hospital, Northern Ethiopia

> To determine the association of medication adherence with glycemic control among

T2DM patients at Alamata General Hospital, Northern Ethiopia



4. Methodology
4.1. Study setting

This study was conducted in Alamata General Hospital, South Zone of Tigray Region,
Northern Ethiopia. In the city, there are two governmental health facility (one general hospital
and one health center). Alamata General Hospital was inaugurated in 1991 G.C. It provides its
service with 120 beds for the catchment of population more than one million. It has 264 health
professionals providing inpatient, ambulatory and emergency services with over 9 diagnostic
and medical treatment services. The hospital district health informatics system was estimated:;
it provides service for 148,000 patients annually. Moreover, it has a separate chronic illness
clinic run by three health care professionals (internist, general practitioner and nurse) in which

diabetes patients are regularly monitored every Tuesday of the week.

4.2. Study design and period

A hospital based cross-sectional study was conducted among T2DM patients from September

to December, 2019.

4.3. Source and study population

The source population was all diabetes patients who visited the chronic illness clinic of
Alamata General Hospital while the study population was all adult T2DM patients on follow-
up clinic at Alamata General Hospital during the study period and fulfilled the eligibility

criteria set for the study.

4.4. Eligibility criteria

The inclusion criteria for the study includes patients with complete medical records and those
who had three consecutive FBG measurements from the last visit. On the other hand, recently
diagnosed patients who were less than 6 months and those who were severely sick were

excluded from the study.



4.5. Sampling technique and sample size determination

The sample size was determined based on the following assumptions: proportion of medication
non-adherence to be 45.2% (Ali et al., 2017), Confidence interval width of 5% and confidence
level to be 95%. Cochran’s sample size formula was employed (Cochran, 1963).
2
_(2%3)"pq
nETg

_ (1.96)2(0.452)(0.548) _
B (0.05)2 B

Where

z = confidence level (95%), n = sample size, p = proportion of medication non-adherence
(0.452), q = 1 — p, d = margin of error (5%)

The sample size was adjusted with correction formula because the source population was less
than 10,000 and estimated 1200 T2DM patients visited the chronic referral clinic during the
study period. Also, 10% non-response rate was considered. Accordingly, the required
minimum sample size was 317 T2DM patients. Moreover, patients were recruited
consecutively when they attended for follow up in the chronic illness referral clinic during the

study period.

4.6. Study variables
4.6.1. Dependent variables

e Medication adherence
e Glycemic control

4.6.2. Independent variables

e Socio-demographic characteristics (gender, age, marital status, educational

status, income status)

e Alcohol drinking, smoking and chat chewing status
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e Clinical characteristics (duration of diabetes disease, type of anti-diabetic

medications, presence of co-morbidity)

e Belief about medicines (general belief about medicines and specific belief about

anti-diabetic medicines)
e Diabetes disease knowledge

4.7. Data collection procedures

In the current study, participants were recruited when they attended for follow up at the chronic
referral clinic during the study period using consecutive sampling technique and it employed
eligibility criteria. Prior to interview informed verbal consent were obtained, then purpose of
the study and their willingness to participate were considered for each participant. They were
assured of their right to stop participating from the interview at any instant of time if they felt
any discomfort. Data was collected through structured face-to-face interview of study
participants by trained BSc nurses, and using data abstraction format from patients’ medical
history charts. Demographic and clinical information, patients’ belief about medicines,
diabetes disease knowledge and medication adherence were collected through structured face-
to-face interview of participants. On the other hand, some medical characteristics were taken

from patients’ medical chart.

4.8. Data collection tools

To get information on belief of patients on medicines, diabetes disease knowledge and anti-
diabetic medication adherence we employed local languages (Amharic and Tigrigna) version
instruments of belief about medication questionnaire (BMQ), Michigan simplified diabetes
knowledge scale (MSDKS) and medication adherence rating scale (MARS) which were

translated through forward and backward translation methods. A structured data collection
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method was used to gather demographic and clinical characteristics of the patients. Also, data

abstraction format was used for some clinical information from patients’ medical history card.

4.8.1. Medication adherence rating scale
The medication adherence rating scale (MARS) has been published in 1999 G.C. It consists of

ten items with yes/no possible answers. This scale has multidimensionality nature as it consists
items about adherence behavior, attitude toward medication taking, and negative side effects
and attitude to anti-diabetic medications. As result, it helps not only to measure adherence
behavior but also to identify barriers of medication taking behavior. For adherent yes response
for question 1-6 & 9-10 and no response for question 7&8. The possible score is 0- 10
(Thompson et al., 2000). Furthermore, it has adequate psychometric properties (reliability and
validity), as finding showed from large scale study (Fialko et al., 2008). Also, it has been used
as measure of medication adherence of diabetes patients (Stange et al., 2013) and research that
used this self-report medication adherence measurement for T2DM patients reported
acceptable level of reliability as measured by Cronbach’s alpha which was 0.79 (Aflakseir,
2012). Moreover, those who scored > 80 % was considered adherent. Conversely, those who

scored < 80 % took as non—adherent (Wei et al., 2002).

4.8.2. Beliefs about medicines

The belief of patients about medication was measured by belief about medication questionnaire
(BMQ). It has strong psychometric properties in both its construct validity and internal
consistency (Horne et al., 1999). BMQ consists of two sections which are specific and general

beliefs about medications.

The first specific section further classified into specific necessity and concern beliefs about
anti-diabetic medications. This section focused both on the relevance of anti-diabetic
medication for current and future health, and it also emphasizes on patients concern on long

term consequence of adverse effects of anti-diabetic medicines and their concern about life
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long dependence on anti-diabetic medications. The specific necessity, and specific concern
section, each subscale consists of five statements. Moreover, each statement has 5- points’
Likert scale. As result, the respondents could describe their degree of agreement as follows: 1
= strongly disagree; 2= disagree; 3 = neutral; 4= agree; and 5 = strongly agree. The possible

score for each subscale was 5-25 (Horne et al., 1999).

The second section is a general belief about medication, and it comprises two subscales which
are the general overuse and harm subscales. This section assessed both the belief of patients on
the way of prescribing medicines in general by physicians, and their perception of medicines
are essentially harmful. General overuse and harm sections, each subscale consists of four
statements. In addition, each statement has 5- points’ Likert scale which are: 1 = strongly
disagree; 2= disagree; 3 = neutral; 4= agree; and 5 = strongly agree. The possible score for each
subscale was 4 — 20. High general overuse and harm scores show respondents perceived
overprescribing of medicines by physicians and had negative view on medicines in general

respectively (Horne et al., 1999).

4.8.3. Michigan brief diabetes knowledge test
Diabetes Knowledge Scale was published by Michigan Diabetes Research Center in 2016 G.C.

Its objective was for assessment of patients’ knowledge about diabetes and its care (Fitzgerald
et al., 2016). For this research Michigan Simplified Diabetes Knowledge Scale (MSDKS) was
employed for appropriateness purpose. It contains 20 statements with true-false format. It
assessed different aspects of diabetes knowledge of patients e.g. diet, exercise, blood glucose
levels and testing, and self-care activities. This simplified version could be employed for
different patient populations especially for those with low literacy and knowledge status.
Importantly, it has favorable psychometric characteristics, for example its internal reliability
via Cronbach’s alpha was 0.71. Also, its item total correlations ranged from 0.26 to 0.58, which

had good discrimination (Collins et al., 2011).
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4.8.4. Demographic and clinical information

Demographic and clinical characteristics of patients which were gathered through structured
face-to-face interviews were the followings: age, sex, marital status, educational status,
economic status, occupation, alcohol drinking status, chat chewing status, and smoking status.
Meanwhile, some of the clinical information was collected from medical chart using structured
data abstraction format to record duration of diabetes since diagnosed, current anti-diabetes

medicines, presence of comorbidities and three consecutive FBGs.

4.9. Quality assurance

In Korem General Hospital, the instruments and procedures were pretested in 20 T2DM
patients to identify problem areas, minimize instruments bias, reduce patient burden, assess
whether or not participants are understanding questions accurately, and make sure appropriate
way of administration of questions for study participants. Also, this research employed
previously standardized instruments, which were validated in different languages. Two days
training was given for data collectors. The data were collected by two Bachelor of Science
holder nurses who had been assigned to the chronic outpatient unit. The principal investigator

checked the completeness and consistency of data every day at the end of data collection.

4.10. Data analysis

The data were checked for any missing, coded, entered into and analyzed using Statistical
Package for Social Science (SPSS) software version 20. Frequency was considered for
categorical data. At the same time, mean and standard deviation were employed for all
continuous data which were normally distributed. To assess the factors associated with
outcome variables inferential statistics were considered. Binary logistic regression was taken
as a statistical approach because the outcome variables were dichotomous. As a result, binary
logistic regression analysis employed for each factor in relation to outcome variable (adherence

and glycemic control status). Then, factors with p-value < 0.25 took to multivariable logistic
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regression analysis. Finally, those showed significance (p—value < 0.05 and 95% CI) in

multivariable analysis considered as factors affecting the dependent variables.

4.11. Operational definitions

We defined glycemic control according to the Ethiopian Standard Treatment Guidelines for
General Hospitals recommendation, where the patient’s status was classified as good and poor

glycemic control (FMHACA, 2014).

Good glycemic control: patient glycemic control status was defined as good when the average

fasting blood glucose measurement is 70 — 130 mg/dl (FMHACA, 2014).

Poor glycemic control: patient glycemic control status was defined as poor when the average

fasting blood glucose measurement is < 70 mg/dl and > 130 mg/dl (FMHACA, 2014).

Good diabetes disease knowledge: respondents who scored > 65 % considered as they have

good knowledge about their disease (Collins et al., 2011).

High necessity belief: respondents who believed on the relevance anti-diabetic medications
for their current and future health (i.e. had scores greater than or equal 20) (Bondesson et al.,

2009).

High concern belief: respondents had concern about the adverse consequence of their

medication (i.e. had scores greater than or equal 20) (Bondesson et al., 2009).
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4.12. Ethical considerations

Ethical approval was obtained from the School of Pharmacy Ethics Review Committee,
College of Health Sciences, Addis Ababa University (ERB/SOP/59/04/2019). A support letter
was obtained from the School which was submitted to Tigray Regional Health Bureau, which
checked its credibility and forwarded to Alamata General Hospital. Finally, permission to
access the data from patients’ history card was granted from the hospital. Informed verbal
consent was obtained for each participant prior to interview. Meanwhile, brief description of
the study was given. Also, the right to withdraw from an interview at any time was revealed.
Patients were assured about the confidentiality of their information obtained in the study by
excluding any personal identifiers. Personal identifiers such as medical record number, name,

address and phone number were excluded in the personal information interview.
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5. Results

5.1. Patients’ demographic and clinical characteristics

A total of 305 T2DM patients were involved in the study and this results 96.2% response rate.
About half (51.2%) of the participants were males, majority of the participants were married
(66%) and Orthodox Christian followers (73.8%) and more than half (53.1%) of the
participants had no formal education. Their mean age was 56.5 + 12.4 years, ranged from 30
to 85 years. More than half (57.1%) of the respondents had house hold monthly income less
than or equal to 2275 ETB. Moreover, patients were not getting health education about diabetes

disease in the past 12 months [Table 1].

Table 1 Socio-demographic characteristics of T2DM patients on follow up at Alamata General

Hospital, Alamata, Ethiopia, September to December, 2019 (N=305)

Variables N (%)
Sex
Male 156 (51.15)
Female 149 (48.85)
Age (in years)
30-39 29 (9.51)
40-49 65 (21.31)
50-59 84 (27.54)
60-69 66 (21.64)
>=70 61 (20)
Religion
Orthodox 225 (73.77)
Muslim 78 (25.57)
Catholic and Protestant 2 (0.66)
Marital status
Single 6 (1.97)
Married 203 (66.56)
Divorced 47 (15.41)
Widowed 49 (16.06)
Educational status
No formal education 162 (53.11)
Primary school 61 (20)
High school 24 (7.87)
TVET/Diploma 35 (11.48)
Degree and above 23 (7.54)

Occupation

17



Government 57 (18.69)
Merchant 70 (22.95)
Farmer 94 (30.82)
House wife 19 (6.23)
Private 18 (5.90)
Unemployed 9 (2.95)
Daily labor 6 (1.97)
Others 32 (10.49)
House hold monthly income (ETB)
<=2275 174 (57.05)
2276-3924 50 (16.39)
> = 3925 81 (26.56)

note: TVET=technic and vocational education and training, others (retired, house rent,
student, maid and sharia court), absolute poverty line 598.67 birr per month, real per adult
total consumption expenditure average birr 1032.58 per month and adult equivalent

household size=3.8

More than one-tenth (12.5%) of the patients were daily alcohol drinkers and about 5.6%
patients were daily khat chewers. Duration of diabetes for most patients (56.7%) was less than
5 years since diagnosis. About one-third (30.5%) of the patients had co-morbidity and the most
common co-morbidity was hypertension (24.3%) followed by HIV (5.2%). Two hundred

nineteen (71.8%) of the participants were taking oral hypoglycemic agents only and the most

prescribed anti-diabetic drug was metformin (34.1%) [Table 2].

Table 2 Clinical characteristics of T2DM patients on follow up at Alamata General Hospital,

Alamata, Ethiopia, September to December, 2019 (N=305)

Variables N (%)
Smoking status
Daily 4(1.31)
Not at all 287 (94.10)
Occasionally 14 (4.59)
Alcohol use
Daily 38 (12.46)
Not at all 194 (63.61)
Occasionally 73 (23.93)
Khat use
Daily 17 (5.57)
Not at all 264 (86.56)
Occasionally 24 (7.87)
Duration of diabetes (years)
<5 173 (56.72)
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5-10 87 (28.53)

>10 45 (14.75)
Co-morbidities

No comorbidity 212 (69.51)

Hypertension 74 (24.26)

HIV 16 (5.25)

Others 3(0.98)
Type of anti- diabetes medication

OHA 219 (71.80)

OHA and insulin injection 53 (17.38)

Insulin injection 33 (10.82)

note: OHA=oral hypoglycemic agents, HIV=human immunodeficiency virus, others (asthma,
tuberculosis and hyperlipidemia) and occasionally=during special conditions or irregularly

5.2. Adherence level and predictors of poor anti-diabetes medication

adherence in T2DM patients

One hundred thirty-six (44.6%) patients were non-adherent toward their ant-diabetic
medications. Mean adherence score of the patients was 7.7 £ 1.6. About two hundred seventy-
four (89.84%) of patients were not reckless at time of taking their anti-diabetics. Two hundred
seventy-six (90.49%) were not stopping taking their medication when they feel better. Two
hundred eighty-one (92.13%) were not stopping taking their medication when they feel worse.
About one hundred twenty-eight (42%) of patients felt weird when they take their medications

[Table 3].

Table 3 Self-reported medication adherence score of T2DM patients on follow up at Alamata

General Hospital, Alamata, Ethiopia, September to December, 2019 (N=305)

S. | Frequencies of responses on the MARS

N0 [ jtem Adherent; n (%)

1 | Do you ever forget to take your anti- diabetic medication? 189 (61.97 %)

2 | Are you careless at times at taking your anti- diabetic medication? | 274 (89.84 %)

3 | When you feel better do you sometimes stop taking your anti- 276 (90.49 %)
diabetic medication?

4 | Sometimes if you feel worse when you take the anti-diabetic 281 (92.13 %)
medication do you stop taking it?

5 | | take my anti-diabetic medication only when | am sick. 301 (98.69 %)

6 | Itis unnatural for my mind and body to be controlled by anti- 141 (46.23)
diabetic medication.

7 | My thoughts are clearer on anti-diabetic medication. 241 (79.02 %)
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8 | By staying on anti-diabetic medication, | can prevent getting sick. | 273 (89.51 %)

9 | I feel weird, like a zombie, on anti-diabetic medication. 177 (58.03 %)

10 | Anti-diabetic medication makes me feel tired and sluggish. 188 (61.64 %)
note: adherent= ‘no’ response for q 1-6, 9-10 & ‘yes’ response for q 7, 8; range=1 — 10.

With regard to predictors of adherence, the study showed that patients who had T2DM for
greater than 10 years since diagnosis (AOR=3.87, 95%CI (1.48-10.07)) were 3.87 times to be
non-adherent than those who had T2DM for less than 5 years since diagnosis. Patients who had
high concern on anti-diabetic medication negative effects (AOR=20.63, 95%ClI (5.15-82.61))
were 20.63 times to be non-adherent to their medication, compared to those who had low
concern. Also, patients who had low awareness about diabetes disease (AOR=4.54, 95%ClI
(1.53-13.46)) were 4.54 times to be non-adherent to their medications than those who had good
knowledge about their disease. On the other hand, patients who had high necessity belief of
anti-diabetic medication for their health (AOR=0.21, 95%CI (0.11-0.40)) were inversely
related with poor medication adherence, compared to those who had low necessity belief [Table

4].

Table 4 Multivariable logistic regression analysis of predictors of poor medication adherence
in T2DM patients at Alamata General Hospital, Alamata, Ethiopia, September to December,

2019 (N=305)

Variables Status of medication
adherence, n (%)
Adherent Non- COR (95% C.1) AOR (95% C.I) P-value
adherent
Duration of illness
<5 years 106 (61.27) 67 (38.73)  Reference
5-10 years 43 (49.43) 44 (50.57) 1.62(0.96-2.72) 1.87 (0.92-3.78) 0.084
>10 years 20 (44.44) 25(55.56) 1.98 (1.02-3.84) 3.87 (1.48-10.07) 0.006*

Specific — necessity

Low necessity 29 (30.21) 67(69.79) Reference

High necessity 140 (66.99) 69 (33.01) 0.21 (0.13-0.36)  0.21 (0.11-0.40)  0.000*

Specific — concern
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Low concern 165 (58.72) 116 (41.28) Reference

High concern 4 (16.67)  20(83.33) 7.11 (2.37-21.36) 20.63 (5.15-82.61) 0.000*

Diabetes disease

knowledge
Good 40 (83.33) 8(16.67) Reference
knowledge
Poor 129 (50.19) 128 (49.81) 4.96 (2.24-11.01) 4.54 (1.53-13.46)  0.006*
knowledge

note: COR=crude odds ratio; AOR=adjusted odds ratio; *=significant factors
5.3. Glycemic control and its contributing factors in T2DM patients

Two hundred thirty-one (75.7%) of patients had poor glycemic control. Education, occupation,
house hold monthly income, anti-diabetic medication types, specific-concern belief, diabetes
disease knowledge and adherence to medication were the candidate variables for multivariable

logistic regression.

Glycemic control status of patients

Good glycemic control 24.3 %
Poor glycemic control 75.7 %

0 50 100 150 200 250

Fig. 2 Glycemic control level of T2DM patients on follow up at Alamata General Hospital,

Alamata, Ethiopia, September to December,2019 (N=305)

In the multivariable analysis, patients who were high school students (AOR=5.54, 95%ClI
(1.11-27.60)) and TVET/Diploma holder (AOR=9.27, 95%CI (1.98-43.36)) had 5.54 and 9.27
times respectively poor glycemic control than those who had no formal education. Also,

patients who had poor awareness about diabetes disease (AOR=4.34, 95%CI (1.74-10.81)) had
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4.34 times poor glycemic control, compared to those who had good knowledge about their

disease. On the other hand, patients who had house hold monthly income greater than or equal

3925 ETB (AOR=0.18, 95%CI (0.06-0.48)) were inversely associated with poor glycemic

control, compared to those who had house hold monthly income less than or equal 2275 ETB.

Similarly, patients who were taken combination of OHA and insulin injection for their disease

(AOR=0.33, 95%CI (0.15-0.71)) were inversely related with poor glycemic control than those

who were used OHA only [Table 5].

Table 5 Factors independently associated with poor glycemic control in T2DM patients at

Alamata General Hospital, Alamata, Ethiopia, September to December, 2019 (N=305)

Variables Glycemic level COR (95% C.I) AOR (95 % C.I) P-value
Good, n (%) Poor, n (%)

Education

No formal education 31 (19.14) 131 (80.86) Reference

Primary school 20 (32.79) 41(67.21)  0.49 (0.25-0.94) 1.03 (0.43-2.47) 0.955

High school 3 (12.50) 21 (87.50) 1.66(0.46-5.91) 5.54(1.11-27.60) 0.037*

TVET/ Diploma 8 (22.86) 27 (77.14) 0.8(0.33-1.93) 9.27 (1.98-43.36)  0.005*

Degree and above 12 (52.17) 11(47.83)  0.22(0.09-0.54)  2.53(0.52-12.40) 0.252

House hold monthly income (ETB)

<=2275 33 (18.97) 141 (81.03) Reference

2276-3924 6 (12) 44 (88) 1.72 (0.68-4.36)  1.26 (0.42-3.80) 0.686

> = 3925 35(43.21) 46(56.79) 0.31(0.17-0.55)  0.18 (0.06-0.48) 0.001*

Type of anti-diabetes medication

OHA 47 (21.46) 172 (78.54) Reference

OHA and insulin 19 (35.85) 34 (64.15) 0.49(0.26-0.93) 0.33 (0.15-0.71) 0.005*

Insulin only 8 (24.24) 25 (75.76)  0.85(0.36-2.02)  0.52 (0.17-1.55) 0.241

Diabetes disease knowledge

Good knowledge 23 (47.92) 25 (52.08)  Reference

Poor knowledge 51 (19.84) 206 (80.16) 3.72(1.95-7.08)  4.34(1.74-10.81)  0.002*

note: COR=crude odds ratio; AOR=adjusted odds ratio; *=significant factors
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6. Discussion

The main goal of diabetes management is to ensure optimal glycemic control. This study has
investigated both the magnitude of poor medication adherence and poor glycemic control and
its association with belief about medicines and diabetes disease knowledge in T2DM patients.
In this research, both suboptimal glycemic control and medication non-adherence were
important problems for significant number of T2DM patients. Diabetes disease knowledge,
type of ant-diabetic treatment regimen, educational level and socio-economic status were
predictors of poor glycemic control. Meanwhile, beliefs about medicines, duration of diabetes

and awareness about the disease were significant factors for medication non-adherence.

Result of this study revealed about 44.6% of patients were with poor medication adherence
which was comparable to other Study from Ethiopia (Ali et al., 2017 ), and elsewhere (Sweileh
et al., 2014) which however used MMAS-8. On the other hand, it was higher than from studies
conducted in Southwest Ethiopia 24.9% (Kassahun. et al., 2016a) which also used MMAS-8
and Addis Ababa 33.2% (Tsehay et al., 2016) which was employed four-item Morisky
adherence measure. The reason for variation might be due to different ways of assessment of
medication adherence level, dissimilarity of educational status of the participants and

methodological difference.

This research using FBGs showed majority of patients (75.7%) had poor glycemic control and
was comparable with studies conducted in Ethiopia, which employed FBGs such as, by
Tekalegn et al., (2018), Kassahun et al., (2016b), and Fiseha et al., (2018). However, it was
higher than studies conducted in South West Ethiopia (59 %) [Yigazu & Desse, 2017], North
West Ethiopia (63.5%) [Fseha, 2017] and Tikur Anbessa Specialized Hospital (68.3%) [Demoz
et al., (2019)] which also used FBGs. The possible reason for this difference could be due to a
difference in socioeconomic status, level of education, difference in duration of diabetes
disease, variety in type of prescribed anti-diabetic medication and extent of co-morbidity.
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Studies from other countries also showed comparable findings, (Kibirige et al., 2017; Pablo et
al., 2018) in Uganda and Fijian of Indian Descent respectively. The poor glycemic control of
the study participants in the present study makes them susceptible to higher risks of developing
diabetes complications. Hyperglycemia is the principal cause of micro-vascular complication
but also play an important role in causation of macro-vascular complication (Chawla et al.,
2016) and it is also related with significant immediate and long-term healthcare costs (Alva et
al., 2014). Therefore, it requires diabetes self-management education on modifiable risk factors

to bring optimal glycemic control.

This research revealed patients had low awareness about diabetes disease in relation to healthy
diet, importance of physical activity, diabetes related complications, and blood glucose level
and tests. Diabetes disease knowledge of patients was positively related with both medication
adherence and glycemic control which was consistent with study conducted in Malaysia in
T2DM patients (Al-Qazaz et al., 2011). Majority of the patients (84.3%) had poor knowledge
about diabetes disease, which is comparable with the study conducted in Saudi Arabia (78.4%)
[Almalki et al., 2017]. It was higher than studies conducted in Bahir-Dar and Mekelle where
50.2% and 56 % respondents had poor diabetes disease knowledge respectively (Feleke et al.,
2013 ; Berhe et al., 2014 ). This difference could be due to different distribution of patients’
characteristics (educational background, diabetes health education level and duration of
diabetes since diagnosis), the type of instrument employed, and sample size. Therefore, they

should have diabetes specific health education in the chronic illness referral clinic.

It was also apparent that patients who were using OHAs only as treatment regimens were
negatively related with glycemic control, compared to those who were on combination of
OHAs and insulin regimen similar other study (Camara et al., 2015). The possible reasons
could be low adherence with OHA (Mcclintock et al, 2014), sub-therapeutic OHA dose and
delayed initiation of insulin (Nichols et al., 2007). This finding suggested the need of early
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intensification of treatment regimen for some of the patients when the initial regimen did not

achieve the glycemic target (Khunti et al., 2020).

House hold monthly income was another issue which was associated with poor glycemic
control among T2DM patients. Meanwhile, Mcbrien et al., (2016) concluded patients with
lower standard economic levels were associated with suboptimal glycemic level. Therefore,
strengthening the health insurance schemes both the community-based health insurance and
social health insurance is advisable through awareness creation and enrolling patients
especially with low socio-economic status to be the member these schemes. Because, some
studies reported promising findings in relation to the impacts of these schemes for instance:
improves access through making health services affordable and equitable, improves health
outcomes including glycemic controls and decrease out-of-pocket expenditures for health care

services (Jembere, 2018).

Interesting finding in this research was, being high school student and TVET/Diploma holder
were 5.54 and 9.27 times had poor glycemic level, compared to those who had not formal
education. Conversely, studies reported that being illiterate was significantly correlated with
suboptimal blood sugar level (Fekadu et al., 2019; Kassahun. et al., 2016b; Yigazu and Desse,
2017). Patients who had not formal education might strictly have followed the instruction of
physicians and or might be due to lack of diabetes health education in this hospital in the past

one year could be the reasons for the variation.

This research revealed that majority of patients (68.5%) perceived ant-diabetic drugs are
necessary for their current and future health. Medication adherence and high-necessity belief
of anti-diabetic medication was positively associated. Similarly, study conducted in Palestine

also concluded that patients who had positive attitude on their anti-diabetic regimen were more
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likely to be adherent and most of their patients strongly believe anti-diabetes medications are

important for stable health (Sweileh et al., 2014).

Even though the majority of the patients believe that anti-diabetic drugs are necessary for their
health, some of the patients (7.9%) had high concern about negative effects of anti-diabetic
drugs. Also, there was strong negative association between medication adherence and high-
concern belief of the patients. Similarly, study conducted in Addis Ababa, Ethiopia concluded
that high concern belief about anti diabetic medication was factor for the existence of poor
medication adherence (Bizu & Habte, 2016). Another study conducted in two large urban
hospitals in China on patients with stroke, diabetes mellitus and rheumatoid arthritis were
consistent with our findings (Wei et al., 2017). Moreover, Sweileh et al., (2014) also endorsed
concern belief about anti-diabetic drugs was predictor of poor medication adherence.
Therefore, health care providers should provide diabetes health education to reassure about the
safety profile of anti-diabetic’s drugs on their long-term use and create an awareness about the
chronicity and progressive nature of the illness and it could be controlled through regular use
of anti-diabetic only. By addressing all these concerns, they could improve the medication

taking behavior of patients.

Duration of diabetes since diagnosis was also a predictors of poor medication adherence.
Patients who had T2DM disease for greater than 10 years of duration were 3.87 times more
likely to be non-adherent toward their anti-diabetic medications, compared to those who were
with T2DM disease for less than 5 years. This finding was in agreement with the study
conducted in Kenya in which patients who had diabetes for 2 to 10 years were found to have
less adherence to their anti-diabetic drugs than those with less than for 2 years duration of

disease (Waari et al., 2018).
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7. Limitations

This research had some limitations. First, to measure medication adherence of T2DM patients
self-reported adherence measurement was used. Though this subjective measure possibly leads
overestimation of adherence of participants, it is valid measure to assess medication adherence
in T2DM patients as studies indicated. Second, cross sectional study design restricts causal
relationship between predictors and outcome variables. Therefore, interpretation of findings

should consider those limitations.

8. Conclusions

In conclusion, about half of T2DM patients had poor medication adherence and three-fourths
of the patients had poor glycemic control. The predictors of poor medication adherence were
high-necessity belief, high-concern belief, poor knowledge about diabetes disease, and having
diabetes disease for greater than 10 years. Likewise, lack of knowledge about diabetes disease,
the use of a combination of OHASs and insulin as treatment regimen, house hold monthly
income greater than or equal 3925 ETB, and high school and TVET/Diploma educational level

were factors independently associated with poor glycemic control.
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9. Recommendations

Findings suggested that health care providers should communicate and create awareness on the
belief of the patients on their anti-diabetic medications. Importantly, addressing their concern
on adverse effects of anti- diabetic drugs and being dependent on anti-diabetic drugs through
improving their awareness on long term safety profile of drugs and chronicity nature of the
disease respectively. Regular diabetes disease health education should be given to improve
their diabetes disease knowledge and their belief on medication. Also, strengthening health
insurance schemes should be takes into account as they help to improve access of health
services especially for those with low socio-economic status at affordable price. By addressing
those issues, we could improve both the medication adherence and glycemic control. Generally,
to achieve the desired glycemic target, it requires multi sectorial collaboration and patient

center decision.
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Appendices
ADDIS ABABA UNIVERSITY

COLLEGE OF HEALTH SCIENCES

SCHOOL OF PHARMACY

DEPARTMENT OF PHARMACEUTICS AND SOCIAL PHARMACY

Title: Patients’ Belief and Knowledge about Medicine and Diabetes disease on Medication
adherence and Glycemic control among Type 2 Diabetes Mellitus Patients at Alamata

General Hospital, Northern Ethiopia

ID NO.

Annex |: Verbal consent form

Dear participant, my name is --------=-==-==-==-mnumnm-- , professionally | am pharmacist and now
| am post graduate student at AAU at the stream of Pharmacoepidemiology and Social
Pharmacy. Now, I am collecting data for master thesis on ‘Patients’ Belief and Knowledge
about Medicine and Diabetes disease on Medication adherence and Glycemic control among
Type 2 Diabetes Mellitus Patients at Alamata General Hospital, Northern Ethiopia’. So, |
would like to ask you a few questions in relation to socio-demographic issues, knowledge about
diabetes disease, belief about medicines, and medication taking behavior. The interview would
take a maximum of 20 minutes of your time. The purpose of this study is to examine the
influence of knowledge about diabetes disease and belief about medicine on medication
adherence and glycemic control in type 2 diabetes mellitus patients. Now, | would like to ask
your willingness to participate in this research by your full of interest. Also, | would like to tell
you as you have full rights to participate or not participate in this study and as you have right
to stop participation at any time during the interview. Moreover, anonymous will be employed
for each participant to ensure confidentiality. Also, personal identifiers (name, address) will

not be considered for this research.
So, you are being asked to take part in a research study?
Yes [ No [

If yes, let’s proceed to the questions
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Annex Il. Demographic and clinical information

Section 1: Socio-demographic information

S.no

Background information

Answers

1.

Gender

Male [
Female [J

Age

Years

Marital Status

Single [
Divorced [J
Married [
Widowed []

Religion

Orthodox [ -
Catholic [J
Protestant [
Muslim [J

No religion [J
Others, Specify:

Level of education

No formal education [
Primary 1% cycle (1-4 grade) [
Primary 2" cycle (5-8 grade) [
High school (9-12 grade) [J
TVET (Diploma) [J

Bachelor degree and above [

Occupation

Employed [
Unemployed [
Merchant [
Farmer [J
Daily laborer []
House wife [J
Others, Specify:

House hold monthly income

ETB

Cigarette smoking status

Daily [
Not at all [
Occasionally(]

Alcohol drinking status?

Daily [
Not at all [
Occasionally ]

10.

Chat chewing status?

Daily [
Not at all [
Occasionally

11.

How many times took diabetes health
education during the last 12 months?

Section 2: Medical Characteristics (to be filled through chart review by data
collectors)
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12. | Please describe the name of current anti- Metformin [J
diabetic medication: Gilbenclamide [
Others, please specify it __
13. | Is the patient currently using insulin? Yes [J
No [J
If yes, please describe the type of insulin NPH/Intermediate acting [
injection Regular insulin/Short acting(]
Others, please specify it
14. | Duration of the diabetes disease since (in months)
diagnosis:
15. | Do you have other comrbidty? If yes, Hypertension (]
which one of the following: Hyperlipidemiall
Ischemic heart disease(]
Strokel
Others, specify:
16. | FBG reading in the past 3 months from V1
medical records: V2
V3

Annex I11: Beliefs about medicines questionnaire (BMQ)

Please indicate your agreement or disagreement with the following statements by encircling
one number on the provided scales: 1= strongly disagree; 2= disagree; 3= uncertain; 4=

agree; 5= strongly agree.

Section 1: BMQ Specific
Items Your Level of
Agreement

17. | My health, at present, depends on my medicines 1 12|13 |45
18. | Having to take medicines worries me 1 2|3 |4]5
19. | My life would be impossible without my medicines 1 2|3 |4]5
20. | Without my medicines, | would be very ill 1 2|3 |4]5
21. | I sometimes worry  about long-term effects of my medicines 1123 |4|5
22. | My medicines are a mystery to me 1 2|3 |4]5
23. | My health in the future will depend on my medicines 1123 |4|5
24. | My medicines disrupt my life 1123 |4|5
25. | Sometimes worry about becoming too dependent on my medicines |1 |2 |3 |4 |5
26. | My medicines protect me from becoming worse 1 123 |4|5

Section 2: BMQ General
27. | Doctors use too many medicines 213 |45
28. | People who take medicines should stop their treatment forawhile |1 |2 |3 |4 |5

every now and again

29. | Most medicines are addictive 1 123 [4]5
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30. | Natural remedies are safer than medicines 1 2|3 |4]5

31. | Medicines do more harm than good 1 12|13 |45

32. | All medicines are poisonous 1 123 |4]5

33. | Doctors place too much trust in medicines 1 12|13 |45

34. | If doctors had more time with patients, they would prescribe fewer |1 |2 |3 |4 |5
medicines

Annex 1V: Revised Michigan Diabetes Knowledge Scale — true/false version.

Here are 20 statements about diabetes, some are true statements and some are false. Please read

each statement and then indicate whether you think it is true or false by putting a circle round

either true or false. If you do not know the answer, please put a circle around don’t know.

Items

True

False

Don’t
know

35.

The diabetes diet is a healthy diet for most people.

36.

Fasting blood sugar is a test that measures your blood glucose
level in the past weeks.

37.

A pound of chicken has more carbohydrate in it than a pound of
potatoes.

38.

Orange juice has more fat in it than low fat milk.

39.

Urine testing and blood testing are both equally as good for
testing the level of blood glucose.

40.

Unsweetened fruit juice raises blood glucose levels.

41.

A can of diet soft drink can be used for treating low blood
glucose levels.

42.

Using olive oil in cooking can help prevent raised cholesterol in
the blood.

43.

Exercising regularly can help reduce high blood pressure.

44,

For a person in good control exercising has no effect on blood
sugar levels.

45.

Infection is likely to cause an increase in blood sugar levels.

46.

Wearing shoes, a size bigger than usual helps prevent foot
ulcers.

47.

Eating foods lower in fat decreases your risk for heart disease.

48.

Numbness and tingling may be symptoms of nerve disease.

49.

Lung problems are usually associated with having diabetes.

50.

When you are sick with the flu you should test for glucose more
often.

SKIP TO QUESTION S3 IF YOU DON’T TAKE INSULIN

51.

High blood glucose levels may be caused by too much insulin.

52.

If you take your morning insulin but skip breakfast your blood
glucose level will usually decrease.
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53.| Having regular check-ups with your doctor can help spot the
early signs of diabetes complications.

54.| Attending your diabetes appointments stops you getting
diabetes complications.

Annex V: Medication Adherence Rating Scale (MARS)

Iltems Yes | No

55.| Do you ever forget to take your medication?

56.| Are you careless at times about taking your medicine?

57.| When you feel better, do you sometimes stop taking your medicine?

58.| Sometimes if you feel worse when you take the medicine, do you stop
taking it?

59.| I take my medication only when | am sick.

60. | It is unnatural for my mind and body to be controlled by medication.

61.| My thoughts are clearer on medication.

62. | By staying on medication, | can prevent getting sick.

63.| I feel weird, like a ‘zombie’, on medication.

64.| Medication makes me feel tired and sluggish.

NB: Dear data collectors don’t forget to sign on each of filled questionnaire after rechecked as

all questions are answered.

Data collector: Name and signature: --- e EEEE - Date: ----- [----[---
Tell Phone number of data collector: +2519-------=-=-=-=-mmmmmmmm oo
Data Quality Checked by: Name and signature: --------------=------- Date: ----- [---[---

THANK YOU FOR YOUR HELP!
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