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ABSTRACT

Prevalence and Adherence to Multiple Prescribed Medications and Its Predictors
among Type 2 Diabetic Patients Attending Tertiary Hospitals in Addis Ababa,
Ethiopia, 2019

AMAN MAMO

Background: -Patients with diabetes often take multiple prescription of medication due to
existence of concomitant disease. Medication adherence is associated with improved health
outcomes, including decreased health care costs, hospital stay, and mortality. Therefore, the aim
of the study was to assess the prevalence and Adherence to multiple prescription of medications
and its predictors among Type 2 Diabetic Patients visiting Diabetic Clinic of Addis Ababa
tertiary Hospitals, 2019. An institutional based, cross-sectional study conducted on 417 patients
with type 2 diabetes mellitus using systematic random sampling. Data were collected by using
pre-tested interview based structured questionnaire and checklist guided document review and
adherence was assessed using Morisky Medication Adherence Scale-8 (MMAS-8). From total
study participants’ 233(55.9%) used multiple prescribed medications (concurrent use of
multiple clinically indicated medication). Multiple Prescription Medications is significantly
associated with raised BMI (AOR: 0.149 CI: 0.056-0.40, p<0.001), increased number of
complication (AOR: 0.022 CI: 0.003-0.180) at p-value < 0.05. Of all study participants,
89(38.2%) participants had high adherence, 59(25.3%) medium and 85(36.5%) low adherence
to multiple prescribed medication. Young age (AOR: 4.9 CI: 1.82-12.1, p=0.012), short time
since diagnosis (AOR: 0.21, CI: 0.05-0.93, p=0.039), positive views about cost of medication
(AOR: 7.85, Cl: 1.31-47.3, p=0.024), lower number of medications (AOR: 4.73 Cl: 1.02, 21.88,
p=0.048) and knowing targets of glycemic control (AOR: 6.21 CI: 2.70-14.24, p<0.001 were
significantly associated with adherence to multiple prescription of medications at p-value < 0.05.
Conclusively, type 2 diabetes mellitus gets complicated in many of the patients with it (as
multiple prescribed medications are used to manage the complications) making proportion of
multiple prescription higher, and adherence to this multiple prescriptions were continued to be
suboptimal. Predictors were identified in the study which could help develop policies for
improving adherence in diabetics to change the disease from fatal incurable disease to

manageable chronic illness.

Key words: Multiple Prescription, Adherence, Type 2 Diabetes, Adherence scale

X



1. INTRODUCTION

1.1. Back Ground

One of the greatest challenges facing health systems globally in the 21st century is the increasing
burden of chronic diseases like diabetes mellitus (1). The adult population with multiple chronic
diseases especially, diabetes mellitus (DM) has led to a rising prescription of medications due
to acute, chronic complication and to slow progression of the disease (2, 3). Diabetes Mellitus
iIs @ common chronic metabolic disorder that affects nearly 8.8% of the total world population
(4). Prevalence of DM is increasing worldwide and is more in developing countries which are
already suffering from communicable diseases with expected 70% of them reside in developing
countries by the year 2030 (5).

In Africa, an estimated 2.8 billion USA dollar was spent on healthcare expenditure because of
diabetes in 2011. This report forecasts the expenditure will rise by 61% in the year 2030;
meanwhile, the prevalence of diabetes is expected to almost double in the same time period(6,
7).

Multiple prescribed medications (MPM) and medication adherence taken together present a
unique challenge for the patient, their caregiver(s), and the healthcare team. Evidence from
systemic review suggests there is mixed relation between multiple prescribed Medicine and
medication adherence due to the connection with patient, health-system, and provider factors as
a mediators of the association between multiple prescription of medication and medication non
adherence (8, 9).

Multiple prescription of medications which is similar with prescribed polypharmacy is
concurrent use of multiple medication items by one individual which is considered something
to be avoided in the past. But, currently, it is accepted in many circumstances as it is
therapeutically beneficial, especially in patients with a chronic condition like diabetes (10). Its
definition varies according to the literature, and hence there is no consensus definition of
multiple medication prescription, prescribed polypharmacy and appropriate polypharmacy. But,
for this study MPM and polypharmacy were used interchangeably, which ranges from the
concurrent use of two or more to ten or more prescription drugs(1, 8, 10-12) . However, for this

study it is defined as the concurrent use of four or more prescription drugs (11, 13-15).



People with Type 2 Diabetic often have multi morbidity (co-occurrence of two or more chronic
condition in one patient) like macro vascular complication, micro vascular complication, and
neuropathic complication. For this reason, the patient needs multiple medications to treat
hyperglycemia, comorbidity regularly and slow the progression of disease. Therefore, multiple
medication prescription is unavoidable, given that multiple drug therapy has become the

standard of care in these chronic conditions (15-18).

Although, reduction of MPM s salutary according to some study (2, 19, 20) by being too
occupied with reduction approach one might fail to consider inappropriate prescribing in its
entirety. Means, inappropriate prescribing does not only incorporate over-prescribing (more
drugs than clinically necessary) and mis-prescribing (incorrect prescribing of a necessary drug),
it also includes under-prescribing (failure to prescribe a clinically indicated drug) (14, 21-23).

Medication adherence (multiple medication adherence in case) is defined as the extent to which
a patient medication taking behavior coincides with the intention of the health advice he or she
has been given (7, 24). It is the most important factors that determine therapeutic outcome,
especially in a patient suffering from a chronic illness like diabetes mellitus (7). But, non-
adherence to this multiple prescribed medicine is another public health issue that can determine
the quality of life, treatment outcome, mental status which is responsible for therapeutic failure

and vital organ damage that increases the risk of death by 80% in a diabetic patient (25-28).

Even though adherence to medications leads to beneficial outcomes, it is often poor especially
in patients with chronic disease who are taking multiple drugs (12, 20, 29), even some study
reports patients perceive increased number of prescribed medicine will increase side effects,
toxicities and risks of death, although the truth is far from the myth (30). Therefore, it is crucial
to study about the prevalence and adherence to multiple prescribed medications and its
predictors among Type 2 Diabetic patients attending diabetic clinic.



1.2. Statements of the Problem

Diabetes is estimated the ninth among the top 10 causes of morbidity and mortality worldwide
and its numbers are increased by four times from 1980 to 2014(2, 31). About 1 in 11 adults
worldwide now have diabetes mellitus, 90% of whom have type 2 diabetes
mellitus(31).

In African region approximately around 14.2 million peoples have diabetes of which 1.3 million
people live in Ethiopia that makes the country among top four countries with the burden of adult

diabetes from Sub Saharan African countries (32, 33).

Patients with Multiple Chronic Comorbidities (MCCs) constitute a majority of the diabetes
population. For instance, from 1,389,016 eligible patients, 97.5% of patients had at least one
comorbid condition in addition to T2DM and 88.5% had at least two comorbidities. The most
common comorbid conditions include hypertension (HTN) in 82.1%; overweight/obesity in
78.2%; hyperlipidemia in 77.2%; chronic kidney disease (CKD) in 24.1%; and cardiovascular
disease (CVD) in 21.6% of the patients (34, 35).

Presence of complication like hypertension, dyslipidemia, coronary artery disease, depression
and chronic kidney disease, requires the use of multiple medications to treat the conditions. This
put patients with diabetes at high risk of multiple prescription (administration or use of more
medications that are clinically indicated), as inevitable choice with an estimated prevalence of
54%-84% of patients with diabetes using five or more medications in countries like Saudi
Arabia, USA, and Italy (2, 13, 36, 37).

Even though, these required medication (clinically indicated multiple medication) substantially
linked with improved health outcome, health care cost and reduce diabetes-related morbidity
and mortality, the extent of treatment beneficial aspects may be limited by a lack of treatment
adherence (20, 38, 39). Having this benefits, the adherence of people with multi morbidity to
multiple prescription are relatively low which ranges from 51.7%-80% (26, 37, 40, 41).

Studies report factors affecting MPMs among patients with diabetes is sex, age, obesity,

presence and types of comorbidities average time of diagnosis, consultation per year, adverse

drug reaction and educational level (42-45). While factors associated with Adherence to MPMs

were complex and multifaceted which include factors like: age, sex, number of medication,
i



appointment schedule, unavailability of transport, forgetfulness, poor communication between
physician and patient, adverse outcomes such as weight gain and hypoglycemia, lack of
education and understanding of the long term benefits of treatment, cost of medication,
knowledge of the patient about medications, follow up frequencies, beliefs about medicine,
income, health care provider interaction at (prescription, at filling and adherence supporter),
duration of disease, asymptomatic nature of the disease, and availability of pharmacy (13, 20,
40, 46-51)

According to some studies, methods of improving adherence to multiple medications can be
grouped into four general categories: Patient education; improved dosing schedules; increased
hours when the clinic is working (including duty time) and therefore shorter wait times; and

improved/clear communication between physicians and patients(13, 26, 52)

To date, no studies have examined the prevalence and adherence to multiple medication
prescriptions among adults with Type 2 diabetes living in Addis Ababa and assessed the specific

factors associated with adherence to multiple medications.

Identifying prevalence and adherence to multiple prescriptions of medication and its predictors
among type 2 diabetic patients will facilitate effective interventions for optimal blood glucose
control and pharmacovigilance efforts in clinical practice setting to improve micro vascular,

cardiovascular outcomes, prevent hyperglycemia and its related complication.

Therefore, this study determined the prevalence and adherence to multiple prescribed
medications and its predictors among adults with type 2 diabetes in Tertiary Hospitals in Addis
Ababa.



2. LITERATURE REVIEW
2.1. Introduction

The literature review of this study was made on articles related to multiple prescriptions of
medication/polypharmacy in diabetic, in chronic disease and in adults, adherence to multiple
prescribed medications/ Polypharmacy, factors associated with multiple prescribed medications
and adherence to diabetic medication among Type 2 diabetic mellitus visiting diabetic clinic
since 2002-to present, because of limited availability of articles. We use the literatures for this
study on article titled as Multiple prescribed medications, multiple medication prescriptions,
polypharmacy and multiple regimen since they used interchangeably by this and some other
studies (22). To search those literature different printed materials and computer data-bases like;
AAU library data base, HINARI, Google scholar, Pub Med, CINAHL and reports of study

setting for study sample have been used.

The findings of these literature was searched, analyzed, categorized and presented into five
subsections: prevalence of MPMs among diabetes, factors associated with MPMs, Adherence
to MPMs among diabetes, predictors of adherence to MPM among diabetes and diabetic related
problems and conceptual frame work of the study to conceptualize the summery of the

literatures.
2.2. Prevalence of Multiple Prescribed Medications among Diabetic Patient

A cross sectional study conducted in Saudi Arabia on 8932 adults with diabetes, 78% had
multiple medications which was more likely among women as compared with men and more
likely among older adults (age >60 years) as compared with the adults. Also, multiple
medication was two times as likely among patients with coexisting cardiovascular conditions
(AOR=2.89; 95% CI 2.54 to 3.29), respiratory disease (AOR=2.42; 95% CI 1.92 to 3.03) and
mental health conditions (AOR=2.19; 95% CI 1.74 to 2.76), and three times as likely among
patients with coexisting musculoskeletal disease (AOR=3.16; 95% CI 2.31 to 4.30) as compared

with those without these coexisting chronic conditions categories(2).

Multicenter cross-sectional survey conducted in Italy reveals, the percentage of the study sample
receiving five or more drugs was 57.1% with more proportion of multiple dugs among elderly
V



(73.7 £ 5.6 years vs. 72.7 £ 5.3, p = 0.0020), on long duration in Diabetic treatment (10 vs. 8
years, p<0.0001), higher body mass index (BMI) (29.4 £ 5.0 kg/m2 vs. 28.5 + 4.7, p = 0.0014)
place of residence north Italian (60.1 vs. 47.7 %, p<0.0001) and on those with complication of
diabetes (15.8 vs. 6.9 %, p<0.0001(45).

The incidence of multiple prescriptions of medication (using >5 drugs) among type 2 diabetes
patient admitted to general medicine attending rural tertiary care teaching hospital in south India
were 82.89%. Multiple prescriptions of medication were common among smokers, alcohol
users, hypertensive with dyslipidemia and hypertensive with thyroid disorders according to this
study (53). Other report in medical outpatient of Saudi hospital reveals out of 766 patients
included in the study, 683 (89%) participant have had multiple medications. The mean number
of prescribed medications, oral pills and doses was 8.8, 9.6 and 12.1, respectively among the
study participants (1). The mean rates of medicines among patients with T2DM in Greece for

>5 drugs and >7 drugs were 79% and 54.1%, respectively (54).

A household survey in 63 municipal areas of Minas Gerais reports out of 2619 respondents with
diabetes, 56.5% were on multiple medicine which is associated with age, comorbidities and
increased access to health services (55). Similarly, according to a multicenter cross-sectional
survey conducted in Italy from 1342 participants with type 2 diabetes 2.8 % participants took
one drug to 0.3 % of them took ten or more drugs. The percentage of the study population

receiving five or more drugs was 57.1 % (45).

According to evaluation of polypharmacy in patients with type 2 diabetes mellitus and its
association with medication adherence and health care costs conducted in, 13,365 total sample
population 22.4% had non-multiple medication, 39.3% had minor, 25.3% had moderate, and
13.0% had major multiple medication where, patients with no multiple medication (<2 drugs),
minor (3-5 drugs), moderate (6-8 drugs), and major (>9 drugs) took the cumulative drugs
respectively (56). Additionally, according to study conducted on drug utilization and factors
associated with polypharmacy in Minas Geiras, the average number of prescribed medication

were 5.2 + 2.9 with 0-17 amplitude of medication administered (42).

Vi



2.3. Factors associated with Multiple Prescribed Medications among Diabetic
patients

Study conducted in ELSA in 2018 reveals that there is significant association between low

wealth condition, obesity, increasing age, and presence of chronic health condition (12).

According to Italian, a multivariable logistic model reveals, there is significant association

between Multiple prescribed medication and the female gender, living in Northern Italian

regions, diabetes duration longer than 4 years, and having a body mass index of >30 kg/m2 (45).

A study conducted on “Drug utilization and factors associated with polypharmacy in individuals
with diabetes mellitus in Minas Gerais, Brazil” indicated that factors like: age above 40 years,
bad or very bad self-perceived health, presence of five or more comorbidities, average time of
diagnosis above 10 years, four or more medical consultations in the last year, absence of regular
physical activity, interruption of normal activities in the last 15 days, and access to a private
health plan are significantly associated to the occurrence of prescription of multiple medication
in DM patients (42) Similarly, according to study conducted by Austin and Rogers P. the
predictors of multiple medication prescriptions are multiple prescribers, aging population,
complex drug therapies, psychosocial contributions, and adverse drug reactions that may be
interpreted as new medical conditions. According to this study presence of multiple drugs can

also affect adherence to medication and quality of life of the patient (44).

A cross-sectional analysis of factors associated with excessive polypharmacy on 3904 patients
with chronic disease, there is no association between excessive MPM and female sex, low
educational level, and smoking. But, there is associated with multiple diagnosis, and age >85
years (38). Other, retrospective cross sectional study conducted on adult Saudi Arabian patients
reports multiple prescribed medicines were high among older patients (OR=2.68, 95% CI=2.51-
2.87), women (OR= 1.69, 95% CI= 1.59-1,80), married, and among patient with chronic

condition like COPD, osteoporosis, ischemic heart disease and heart failure (43).
2.4. Adherence to Multiple Prescribed Medication among Diabetic Patients

Treatment guide lines of DM encourage the effort promote the medication adherence and
appropriate intensification of medication to achieve therapeutically effective dose. But
unfortunately, adherence among many patients are poor (57). A cross sectional study conducted

VI



in Greece suggests from 644 outpatients participated in the study 47.8% of patients had been
receiving anti diabetic medication mono therapy, 38.2% combination therapy with two anti-
diabetic drugs, 11.8% with three drugs, and 2.2% with four drugs. Additionally, 44.4% of
patients with comorbidities exhibited MMP, compared with 4.8% of patients who were
diagnosed only with diabetes (P = 0.001)(41). A study on polypharmacy and medication
compliance in patients with type 2 diabetes reports only 18% the patients took one drug with
average drugs of four medications. From the study subject 92% of the patient were compliant to
medications(20).

Retrospective study conducted in Cyprus suggests level of prescribed MPM was 87.6% of
patients, whom 46.7% received more than 12 medications (p< 0.001). From those with MPM
only 60.9% of the patient were adhered to their medication as per prescription. Moreover, 28.9%
of patients often/very often missed taking their medications because they feel better and 22.7%
increased drug dosage in order to feel better (58). Whereas, study conducted on 910 Boston
Hospitals Reveals Patients were taking a mean of 4.1 (x1.9) diabetes-related medicines with the
average 7-day adherence of 6.7 + 1.1 days. According to this study, total number of medicines
prescribed was not correlated with medication adherence. But adherence was significantly lower

for medicines not felt to be improving current or future health(37).

Study conducted on Evaluation of Adherence to Therapy in Patients with diabetes reports, 70%
patients reported non-adherence to medication schedule. According to this prospective cross
sectional study Morisky medication adherence questionnaire 0%, 26% and 74% of patients
where highly, moderately and lowly adhered to prescribed medicine, respectively. Unawareness
about need of each medicine (55.66%), forgetfulness (50.66%) and high cost (43.33%) were the
common causes of non-adherence(40).

A study conducted on Assessment of medication adherence in type-2 diabetes patients on poly
pharmacy and the effect of patient counseling given to them in a multispecialty hospital in Indian
hospitals, on 240 patients, 51.7% of them where adhered to their prescribed medicines (26).
Another survey study conducted on the effect of polypharmacy on drug compliance among
diabetic and hypertensive patient reveals from 321 patient surveyed more than half (58.3%) of
them are either not partially compliant or totally non-compliant to their prescribed medication
(46).

VIl



2.5. Predictors of Adherence to Multiple Prescribed Medications

Questionnaire based interview conducted in Sri Lankan reports out of 247 patient interviewed a
good compliance to medication were seen in 38.4% of patients with large number of tablets that
they need to swallow, fear of side effects with long-term drug intake and unclear instructions as

the main reasons for poor drug compliance(59).

A retrospective observational study conducted from 2006-2009 reveals Age, number of index
medications, and physician-related factors like receiving medication for Diabetes and
Hypertension from the same physician were significantly associated with Multiple Medication
Adherence (MMA). But the proportion of multiple prescribers (when the patient followed
different units regularly and prescribed medicine from different physician) was not significantly
associated with MMA (47). Another study reveals variable independently associated with
medication non adherence were increased number of medication, increased daily dose, concerns

of side effects, taking metformin and presence of one or more microvascular complication (60).

A cohort study on Evaluation of Polypharmacy in Patients with Type 2 Diabetes Mellitus and
Its Association with Medication Adherence and Health Care Costs reports higher level of
multiple medicine was associated with a higher likelihood of adherence than the non-multiple
medicine cohort (minor: OR=2.18, 95% CI=1.99-2.40; moderate: OR=3.58, 95% CI1=3.20-3.99;
major: OR=4.70, 95% CI1=4.07-5.43) (56). Similarly, according to study conducted by Austin
and Rogers P. the presence of multiple medicine by itself are determinants of adherence to
medication and quality of life of the patient(44). A survey study conducted in Palestine reveals
that, there is significant difference in the degree of adherence with respect to the number of
medications taken by diabetic patients where, good adherence decreases and the total of poor

plus the non-adherence increases with increasing the number of medications (46).

Mixed study conducted in University Diabetic Center of Riyadh, Saudi Arabia factors associated
with adherence to anti diabetic medication were observed with increasing age (OR, 1.084; 95%
Cl, 1.056- 1.112), taking fewer non-diabetic medications (OR, 0.848; 95% CI, 0.728-0.986).
But, reports has no evidence that gender, marital status, education level, income and diabetes
duration) were associated with OHA adherence (48). Another study conducted in 2017 in
Middle East and North Africa shows adherence to medication were Positively associated with
knowledge about the disease and medications, regular follow-up visits, and patients’ positive
IX



beliefs about effectiveness and motivations about medications, while negatively associated with

factors like forgetfulness, side effects, and polypharmacy(50).

A Cohort study conducted in 2015, at U. S describes Adherence was independently associated
with older age, male sex, higher education, higher income, higher daily total pill burden, and
lower out-of-pocket costs. Patients who were new to diabetes therapy were significantly less
likely to be adherent(51). A prospective questionnaire based cross sectional study reveals, not
buying all medicines (58.66%), not taking prescribed dose of medicines (34%), taking additional
non-prescribed medicines (30%) and not taking medicines for required duration (25.33%) were
common types of non-adherence and unawareness about need of each medicine (55.66%),

forgetfulness (50.66%) and high cost (43.33%) were the common causes of non-adherence(40).

A Proposed Holistic Conceptual Framework for Barriers to Medication Adherence in Diabetes
in 2017, conceptualize barriers related to medication adherence as patient related
(Sociodemographic factors, Beliefs on clinician’s ability, Availability of pharmacy, Knowledge
of the patient, Belief on effectiveness of drugs) , medication related like medication complexity
(in terms of frequency, timing of medicine, number of injection per day and methods of
administration) and Adverse drug reaction, disease related (duration and complication,
asymptomatic), provider related ( patient provider interaction, knowledge of the provider)- ,
system related (financial and accessibility)-, and societal ( support, stigma and discrimination)

related factors that can affect the Adherence to medication(49).

Generally, from literature review we can conceptualize that the prevalence of multiple
prescribed medications ranges from 54%-84% having predictors like sex, age, obesity, presence
and types of comorbidities, average time since diagnosis, consultation per year and educational
level. Even though multiple prescription were inevitable in this chronic disease adherence to
this multiple prescription ranges from 51.7%-80% which is associated with factors like age sex,
number of medication, appointment schedule, unavailability of transport, forgetfulness, poor
communication between physician and patient, adverse outcomes such as weight gain and
hypoglycemia, lack of education and understanding of the long term benefits of treatment, cost
of medication, knowledge of the patient about medications, follow up frequencies, beliefs about

medicine, income, health care provider interaction, and duration of disease.



2.6. Conceptual Framework

The conceptual frame work of this study is conceptualized by the principal investigator based
on the literature review mainly focusing on the factors related typically with adherence to
Multiple Prescribed Medication which is extracted from study conducted by (12, 38, 40, 42, 43,
45, 49-51, 59).

The concept is headed by five main factors as socio-demographic related factors, disease related

factors, health care related factors, medication related factors and presence of multiple

prescribed medication which can affect adherence to Multiple Prescribed Medications.

Beliefs and Knowledge of the patient

Medication related related factors
factors

e Number of medicine

e Types of medicine

e Cost of medicine

e Side effects of the drug
e Medication complexity

e Beliefs on clinician’s ability

o Belief on effectiveness of drugs

e Pts. intension to take medicine in the
future

e Knows targets of glycemic control

e Knowing the consequence of non-

adherence

Socio-demographic factors

e Age, Sex,

e Marital status

e Place of residence Multiple Adherence
e Level of education prescribed to Multiple
e Monthly income [’ medications prescribed

_ ——> medications

A

e Occupation, Religion
e BMI (Body Mass Index)

Health care related factor

Disease related factors * Unclear instruction
Number of complication e Frequency of consultation per year
Types of complication e Pharmacist interaction satisfaction

Duration of disease Multiple prescribers
Presence of complication Availability of pharmacy/ medicine
Diabetic education

Figure 1 conceptual frame work on Adherence to Multiple Prescriptions and associated
factors among Type 2 Diabetic Patients at Addis Ababa tertiary Hospitals, 2019.
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3. JUSTIFICATION OF THE STUDY

The prevalence of type 2 diabetes is rising among adults with coexisting chronic complication
like hypertension, dyslipidemia, coronary artery disease, depression and chronic kidney disease,
which requires the use of multiple medications to treat them accordingly. This put patients at
high risk of multiple prescriptions (administration or use of more medications that are clinically
indicated), as inevitable choice with an estimated prevalence of multiple prescription 54%—84%
(2, 13, 36, 37).

Even though, multiple medication prescription are substantially linked with improved health
outcome and reduce diabetes-related morbidity and mortality, the extent of treatment beneficial
aspects may be limited by a lack of treatment adherence (20, 38, 39). Having this benefits, the
adherence of people with multi morbidity to multiple prescription are relatively low which
ranges from 51.7%-80% (26, 37, 40, 41).

Despite high prevalence of Diabetes in Ethiopia, little is known about prevalence of multiple
prescribed medicine and its adherence among T2DM visiting diabetic clinic specially in study

setting to the best of my finding (33).

Assessing the magnitude of MPM and its adherence is the strategy to deal with the issue of
multiple medication prescription and raise the adherence level of the patient living with T2DM
taking multiple prescriptions of medications. Therefore, this study aims to assess the prevalence

of multiple prescribed medicine, to identify the level of adherence to multiple medications, and

its predictors among T2DM patients.
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4. SIGNIFICANCE OF THE STUDY

This study was designed to assess the level of multiple prescription of medications and its
adherence and associated factors among people living with type 2 diabetic visiting diabetic clinic
at Tertiary Hospitals in Addis Ababa. Thus, it is expected that the result of this study will guide
nurse educators, counselors, and adherence supporters in diabetic and treatment adherence
related education

The findings from this study will also improve awareness of patients, pharmacists, and nurses
related to multiple medications. In addition, this study will also help nurses to educate the
patients on importance of multiple prescribed medicine and reduce negative myths of multiple
prescribed medicines.

It is also expected that the finding from this study may be helpful in designing a future nursing
educational plan for patients having multi morbidities on multiple prescriptions for professional
nurses in Ethiopia. The knowledge gained from this study will also trigger Food and Drug
administrative agencies to regulate and provide guidelines on strategies on how medications for
comorbidities have to be prepared and administered.

The findings of this study might also help to provide base line data for researchers who want to
conduct further study on a similar topic. Hopefully, this study may expand the existing literature

on multiple prescribed medicine and factors associated with adherence.
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5. OBJECTIVES
5.1. General Objective

To assess the prevalence and adherence to multiple prescribed medications and its predictors

among Type 2 Diabetic Patients visiting Diabetic Clinic of Addis Ababa tertiary Hospitals. 2019
5.2.  Specific Objectives

e To assess the prevalence of multiple prescribed medications among Type 2 Diabetic
patients visiting diabetic clinic of Addis Ababa Tertiary Hospitals, 2019

e To describe predictors of multiple prescribed medications among Type 2 Diabetic
patients visiting diabetic clinic of Addis Ababa Tertiary Hospitals, 2019

e To determine adherence to multiple prescribed medications among Type 2 Diabetic
patients visiting diabetic clinic of Addis Ababa Tertiary Hospitals, 2019

e To identify predictors of adherence to multiple prescribed medications among Type 2
Diabetic Patients visiting diabetic clinic of Addis Ababa Tertiary Hospitals, 2019
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6. METHODS AND MATERIALS

6.1. Study Area and period

The study was conducted in three tertiary Hospitals in Addis Ababa, Ethiopia. Addis Ababa is
the capital city of Ethiopia which is located in the center of the country and home to nearly 7
million people. Amharic (70.8%), Afan Oromo (11%) and Tigrigna (3.6%) are the three
dominantly spoken languages in the city. Addis Ababa has 51 hospitals, 84 health centers, and
around 700 private clinics out of which 75 are higher clinics(61). Tikur Anbessa Specialized
Hospital (TASH), Saint Paulos hospital and millennium medical college (SPHMMC) and
Torhayloch specialized and comprehensive hospital (TSCH) are the three selected largest
tertiary hospitals in Addis Ababa. TASH is the largest referral and teaching hospital and sees
approximately 370,000 — 400,000 patients a year(62). SPHMMC is another largest hospital with
an inpatient capacity of more than 700 beds and sees an average of 1200 clients from emergency
and outpatient daily (63). Torhayloch specialized and comprehensive hospital is another tertiary
hospital managed by defense force and is providing specialized service for patients coming from
all over the country from military services(64).

These three hospitals have been providing specialized clinical services for patients as a referral
center for the country. They are appropriate for the study because they have an independent
diabetic clinic, which gives services to patients with diabetic and diabetic related cases as an
outpatient and inpatient department. The percentage of Type 2 diabetic patients on follow up in
these hospitals are approximately 90% from total diabetic patients (HMIS of the three hospitals
and observed through situational analysis). Currently, the hospital sees on average 800, 550 and
220 type 2 diabetic patients per month at TASH, SPHMMC, TSCH respectively (HMIS of the
three hospitals). The study was conducted from March 1- April 15/2019 at selected Addis Ababa
public Hospitals.

6.2. Study Design
An institution based cross sectional study design was used to elicit the information from the

study population.

6.3. Population of the Study
6.3.1. Source population of the study
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All people living with Type 2 diabetes visiting diabetic clinic in the three selected tertiary
hospitals in Addis Ababa.

6.3.2. Study population of the study
Sampled people living with Type 2 diabetes visiting Diabetic clinic of selected three Addis
Ababa Hospitals who have follow up during data collection period and fulfill the inclusion

criteria.

6.3.3. Study Units
Each people living with Type 2 diabetic attending Diabetic clinic of three selected Addis Ababa

Hospitals from which actual data are collected.

6.4. Eligibility Criteria

6.4.1. Inclusion
This study were includes T2DM patients, 18 years or above, those who have follow up in the
selected three hospitals diabetic clinic and taking diabetic medication for at least one year in the

study setting.

6.4.2. Exclusion criteria
Critically ill patient, pregnant mothers and patients with psychiatric disorders, were excluded

from the study.

6.5. Sample Size Determination
To calculate the sample size for this cross-sectional study, it is assumed 95% of confidence
level, 0.05 margin of error, 0.5 proportion of adherence to MPMs since there is no study
conducted in similar setting on similar topic. The sample size was calculated using single

population proportion formula. Where:

 (Za/2)?P(1—-P) e n; =the initial sample size required
= d2 e P=0.5 assumed proportion and adherence to MPM
b/se no similar study and to raise sample size.
piz 120205005 594 e d=degree of accuracy (0.05)

(0.05)2 . A .
e Zo/2- critical value which is assumed 95% CI

Then considering 10% non-response rate the final sample size was 422.
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6.6. Sampling Technique
Systematic sampling was employed to select the study participants. The average number of
patients visiting the three hospitals per months on follow up are 800, 550 and 220 at TASH,
SPHMMC, and TSCH respectively. The calculated sample size were allocated proportionally
for the three hospitals, and hence 215, 148, and 59 from TASH, SPHMMC, and TSCH

respectively. The sample was taken based on every K’s (every 4patients) by selecting random
start by lottery methods and adding k’s for a subsequent participant to collect data by exit

interview. 422 patients was taken as an actual participant.

Addis Ababa Tertiary
Hospitals with DM
clinic

. St. Paulos
Torhayiloch T'.kllj.r A(\jnbessa_ | Hospital Per
Hospital Per Specialize Hcr)]splta Month
month per mont N3=550
N1=220 N2=800
Proportional allocation
n;=59 n,=215 n;=148

n=422

Figure 2 flow chart of sampling technique on prevalence and adherence to multiple
medications among Type 2 Diabetic Patients at Addis Ababa Tertiary Hospitals, 2019
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6.7.

Operational Definitions

Multiple Prescribed Medications: -in this study, Multiple Medication prescription is
defined as the concurrent use of >4 medications regularly for at least 1 months or since
last follow up (11, 14, 15).
Adherence to Multiple Prescribed Medication will be calculated using Morisky 8-item
medication (MMAS-8) adherence questionnaire (40, 65, 66). Adherence will be graded
as

v High when the patient correctly answered 8 Questions of MMAS-8

v" Medium when the patients correctly answered between 6 and 8 questions of

MMAS-8

v low when they correctly answer less than 6 questions of MMAS-8

Adhered when the patient answers six or more MMAS-8 questions correctly and Not

Adhered when the patient answer less than six answers for MMAS-8 questionnaire (13)

6.8. Study Variables

6.8.

6.8.

1. Objective one and Two
Dependent Variable

e Prevalence of Multiple Prescribed Medications

Independent Variables

e Socio-demographic factors: gender, age, place of residence, marital status, religion,
occupation, monthly income, educational level, and body mass index.

e Disease related factors: number of disease, types of disease, duration of disease,

and Presence of complication

2. Objective three and four

Dependent variable

e Adherence to Multiple Prescribed Medication
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Independent Variables

e Socio-demographic factors: gender, age, place of residence, marital status, religion,
occupation, monthly income, educational level, and body mass index.

e Medication related factors: number of medicine, types of medicine, medication
complexity, cost of the medicine, Adverse drug reaction

e Beliefs and Knowledge of the patient: Beliefs on clinician’s ability, knowing the
consequence of non-adherence, Belief on effectiveness of drugs, intention to
continue the medicine.

e Health care related factor: Unclear instruction, Frequency of consultation per year,
Pharmacist interaction, Availability of pharmacy/medicine, number prescribers or
units, knowledge of clinician.

e Multiple Prescribed Medications

6.9. Methods of Data Collection
6.9.1. Data collection Instruments/tool

The data collection instrument was a structured pretested interview-based questionnaire and
check list guided document review. The questionnaire was adapted from literatures (12, 38, 42,
43, 45, 49, 50, 58, 59) and standardized Morisky Medication Adherence 8 item Scale (65, 66).
The questionnaire was prepared originally in English language and then translated into Amharic
language for data collection purpose by fluent Amharic and English speakers and then back to
English by other translators. The questionnaire was organized into four heading as socio-
demographic characteristics of the respondents, the questionnaire to extract the information
from the participant's medical record regarding the medication regimen, known co-morbid or
complication states, and duration of the disease, Morisky Medication Adherence Scale-8 item
containing 8 questions was used to evaluate self-report of adherence to multiple prescribed
medications and 20 questionnaire to interview the patients on multiple prescribed medication
about health care provider related factors, medication related factors, perceived beliefs and
knowledge of the patient and presence of multiple prescribed medications to obtain information
related to factors associated to adherence to MPMs . MMAS-8 contains eight questions, except

the 8" question all are yes/no questions with expected correct answer of “no” except question
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number five in which expected correct answer is “yes”. The 8" question is likert scale from
never to all the time having 1 point for never, 0.75 once at time, 0.5 some times, 0.25 for usually
and O for all the time. Patient taking four and above medications as the standing dose were
considered multiple prescription of medication users. Whereas, a score MMAS-8 of 8 indicates
high adherence, a score of 6-7 indicates medium adherence whilst a score of less than 6 indicates
poor adherence for Adherence measuring questionnaire and they have re categorized as Adhered

(6-8) and not adhered (<6) for analysis purpose.
6.9.2. Data Collectors and Data Collection Procedure

The data was collected by a total of three data collectors who have a minimum of a diploma in
nursing and who can speak Amharic language fluently. Three supervisors, of whom one with

MSc in Public Health and two MSc in nursing were participated in the study.

The data was gathered using structured questionnaire, face to face every 4 patient exit interview
from type 2 diabetes by selecting them systematically, after asking them for their willingness

and oral informed consent was taken from each patient.

The supervisors was checked whether the questionnaires are correctly filled out during data
collection period and they have collected the completed questionnaire and handover it to the
principal investigator on the day data collection are conducted. Each questionnaire filled was
checked for completeness of the information’s by the principal investigator and was processed

subsequently on a daily basis.

6.10. Data Quality Control

Data collectors and supervisors was trained intensively for one day by principal investigator on
the topic of study, objectives, sampling strategies, inclusion/exclusion, informed consent, data

collection strategies, handling, cl/arity, and completeness before actual data collection.

Pre-test was conducted on 21 (5%) of the total sample at Yekatit 12 Hospital and Medical
College) 2 weeks (11/07/2011 E.C.) before the actual data collection begins for clarity,
completeness, and understandability and then, necessary correction was made on the

questionnaires like HJA1C (not cost effective and feasible) and ethnicity (not related to the
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study). The collection of data was checked by supervisor at each data collection center and by
principal investigator on daily basis for completeness and consistency and data with errors
(incomplete and filling errors) were deleted from data set. Each questionnaire was identified by
the ID given for it. Data validity and reliability were maintained through close supervision of

data collectors by supervisors and principal investigator.

6.11. Data Processing and Analysis

All the data was checked for completeness and consistency by cross-checking and then was
coded and entered into Epi Data Version 4.4.2.1 computer software package and cleaned for
inconsistency. For further analysis, the data was exported to Statistical Package for Social

Science (SPSS) software version 25.0.

The data was processed using both descriptive and inferential statistics. The demographic
features, magnitude of MPM (using four or more medication on a regular basis), adherence to
MPM was processed descriptively using frequencies percentage, mean, and median. For
analysis purpose Adherence were re categorized as adhered when the patients score between [6-

8] answer from 8 items and non-adhered if answer less than 6 items from 8 questionnaires.

For Analysis first, we run a bivariate analysis using the logistic regression model to identify
those factors with p < 0.25 (to not miss important factors) for inclusion in the multivariate
analysis. The multivariate analysis was conducted using the logistic regression model to identify
the predictors of MPM and to measure the level of co-variation using the odds ratio. The
significance of the correlation was tested by using the Wald statistics/maximum likelihood
method at 95% confidence level. Those factors with p < 0.05 at 95% confidence level in the

final model were considered as statistically significant predictors

Text, tables, graphs was used for diagrammatic presentation and summarization of the variables.

6.12. Ethical Considerations

The study was conducted after getting ethical approval and clearance from institutional review
board (IRB) of school of Nursing and Midwifery, College of Health Sciences, Addis Ababa
University. The supportive letter was given from Addis Ababa University to selected Addis
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Ababa hospitals and letter of permission was obtained from each hospital, then after a letter of

cooperation was sent to the department of a diabetic clinic.

Oral informed consent was obtained from the study participants. Study participants were
provided with information about the objectives of the study, the right to withdraw at any time if
they fill uncomfortable with the questionnaire and as they have had right to respond fully or
partially to the questionnaire without any risks and penalty. They were also informed as the
information given by the respondents was used for research purposes only, confidentiality and
privacy will be maintained by omitting the names of participants during the data collection
procedure. Additionally, they were also informed as the study does not cost additional expenses

on the study participants except their time expense.

6.13. Dissemination of Results

Finding of this study will be presented in open defense and submitted to Addis Ababa University
College of health science, school of nursing and midwifery, to CHS library, and to selected

hospitals diabetic unit.

Effort will also be made to publish in peer reviewed journals and will be presented in different

national and international conferences and seminars.
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7.1. Socio-demographic characteristics of the respondents

7. RESULTS

The data was collected from 417 patients with a 98.8% response rate. Of this, more than half

223(53.5%) were male, had a mean age of 55.61+12.9 and having the median age of 56.00 years.

Three fourth were married 287(68.8%). Majority 289(69.3%) were orthodox religion followers.
Additionally, 133 (31.9%) completed tertiary education, nearly three fourth, 298(71.5%) were
living in Addis Ababa and over half 250(60%) of the study participants had above the

recommended BMI score. Table 1.

Table 1. Socio-demographic Characteristics of T2DM patient at tertiary hospitals in Addis Ababa, 2019.

Variables
Sex

Age

Marital status

Religion

Level of education

Occupational status

Place of residence

Body Mass Index (BMI)

Variable categories
Male

Female

Mean £SD, (Median)
R(min, max)

Young adult (18-40)
Middle adult (41-60)
Older adult(> 61)
Single (¥)

Married

Orthodox

Muslim

Protestant

Others (**)

Unable read
Primary(1-8)
Secondary (9-12)
(>diploma)

Un employed

Gov’t employee

Pvt. Employee
Retired

Merchants

Student

Addis Ababa
Outside AA

Mean £SD

<249

25.0-29.9

>30

Frequencies (n=417)
223
194
55.61+12.9
72

57
206
154
130
287
289
54

55

19

62
107
115
133
135
86

73

94

21

8

298
119
26.32
167
165
85

(¥) = unmarried, divorced & widowed, **= catholic, jeova, & Wakefata,

XXI

Percentage
53.5
46.5
(56.00)
(22,94)
13.7
49.4
36.9
31.2
68.8
69.3
12.9
13.2
4.6
14.9
25.7
27.6
31.9
32.4
20.6
175
225
5.0

1.9
715
285
+4.01
40.0
39.6
20.4



7.2.  Prevalence of Multiple Prescribed Medications

The majority 245(58.8%) of participants live with the disease between 1-10 years. Nearly three-

fourth 306(73.4%) of the participants have at least one complication. The number of medication

used by the study participants ranged from 1 to 13. Of all 185(44.4%) of the participants are
taking from 4 to 6 medications. Metformin 281(67.4%), NPH 232(55.6%), Enalapril
179(42.8%), and Aspirin 157(37.6%) are the most frequently used medications. Table 2.

Table 2. Disease and disease related factors among Type 2 diabetic patients attending tertiary

hospitals in Addis Ababa, 2019. (n:417)

Variables Variable categories

Time since diagnosis Mean + SD

R (min, max)

1-10

11-20

>21
Presence of complication Yes

No
Number of complication 0

1-2

>3
Number of medication 1-3

4-6

7-9

10-12

>12
Most frequently prescribed Metformin
medicines NPH

Enalapril
Aspirin
Atorvastatin

frequency
10.83
44
245
139
33
304
113
113
233
71
184
185
41
5

2
281
232
179
157
154

Key: NPH= neutral protamine hagedorn/isophane insulin )

Percentage
+7.68
(1,45)
58.8
33.3
7.9
72.9
27.1
27.1
55.9
17.0
44.1
444
9.8
1.2
0.5
67.4
55.6
42.8
37.6
36.9

According to the present study, 184(44.1%) used less than four medication and the rest were

used at least four medicines having prevalence of multiple prescribed medications of

233(55.9%). Figure 3.
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number of medication used by T2DM

1.70%
9.80%

= 1-3 medicines = 4-6 medicines = 7-9 medicines >=10 medicines

Figure 3. Number of medication used among Type 2 diabetic patients at tertiary hospitals in Addis
Ababa, 2019.

From 304 participants having complications 242(79.6%), 185(60.9%), and 62(20.4%) have
hypertension, dyslipidemia, and neurologic disease respectively. Figure 4.

Types of complications among Type 2 diabetes  mves
300

242
250

200 185

frequecy

iy
o
o

62 4
50 . 28 35
. H =m =
hypertension dyslipidemia neurologic ds heart disease kidney disease others

types of complication

Figure 4. Types of complications among T2DM patients at tertiary hospitals in Addis Ababa, 2019.

7.3.  Predictors of Multiple Prescribed Medications

Bivariate and multivariate logistic regression analyses were used to identify predictors of
MPMs. All Variables were entered first in to bivariate logistic regression. Except place of
residence, income and sex, all variables were related with MPMs at (P< 0.25) and hence

imported to multivariate logistic regression.
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Multivariate logistic regression analysis revealed that, there is significant association between
BMI, level of education, and number of complication and use of multiple prescriptions among
study participants. The study showed that, the odds to have multiple prescribed medications is
0.817 times lower among patients with BMI <24.9kg/m?, (AOR: 0.183 CI: 0.071-0.48, p<0.001)
compared to that of patients with BMI > 30.0 kg/m? and as well the odds to have multiple
prescription is three times higher among patients with BMI > 30.0 kg/m? than those with BMI
in between 25.0 to 29.9 kg/m? (AOR: 0.331 Cl: 0.13-0.84) at p=0.020. The odds of using
multiple prescribed medications among patients having 1 to 2 complications is 0.978 times
(AOR: 0.022 CI: 0.003-0.180) lower when compared with patients having >3 complications.
The odds of using multiple prescription among secondary (9-12) educational level is 0.693 times
(AOR: 0.307 CI: 0.130-0.72) lower when compared with tertiary educational level at p=0.007.
Table 3.
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Table 3. Predictors of multiple prescribed medications among socio-demographic
characteristics and disease related factors using logistic regression.

Variables

Sex

Age

Marital status

Religion

Level of
education

Occupational
status

Monthly
income

Place of
residence
BMI

Time  since
diagnosis

Presence of
complication
No of
complication

Variable
categories

Male

Female

YA 18-40
MA 41-60
OA> 61
Married
Single(¥)
Orthodox
Muslim
Protestant
Others(**)
CantR& W
1°(1-8)
2°(9-12)
Higher educn
Un employed
Gvt. Employe
Pvt. Employe
Retired
Other(***)
<100
100-499
500-1400
>1400

AA

Outside AA
<249
25.0-29.9
>30

1-10

11-20

>21

Yes

No

0

1-2

>3

Multiple Prescription of COR (95% CI)
Medications status

MPM non MPM users

user
96(23.0)
88(21.1)
38(9.1)
103(24.7)
43(10.3)
133(31.9)
51(12.2)
129(30.9)
23(5.5)
29(7.0)
3(0.7)
25(6.0)
39(9.4)
71(17.0)
49(11.8)
58(13.9)
46(11.0)
34(8.2)
31(7.4)
15(3.6)
53(12.7)
13(3.1)
30(7.2)
88(21.1)
131(31.4)
53(12.7)
103(24.7)
69(16.5)
12(2.9)
134(32.1)
40(9.6)
10(2.4)
72(17.3)
112(26.9)
111(26.6)
72(17.3)
1(0.2)

127(30.5)
106(25.4)
19(4.6)
103(24.7)
111(26.6)
154(36.9)
79(18.9)
160(38.4)
31(7.4)
26(6.2)
16(3.8)
37(8.9)
68(16.3)
44(10.6)
84(20.1)
77(18.5)
40(9.6)
39(9.4)
63(15.1)
14(3.4)
64(15.3)
16(3.8)
35(8.4)
118(28.3)
167(40.0)
66(15.8)
64(15.3)
96(23.0)
73(17.5)
111(26.6)
99(23.7)
23(5.5)
232(55.6)
1(0.2)
0(0)
161(38.6)
72(17.3)

1.098(0.75,1.62)
1

0.19(0.10, 0.37)
0.38(0.25, 0.61)
1(%)
748(.490,1.14)
1(*)

233(.066, .816)
253(.066, .971)
.168(.044, .643)
1(*)

.863(.465, 1.60)
1.02(.60, 1.73)
:362(.216, .605)
1(%)

1.42(0.64, 3.18)
0.93(0.40, 2.16)
1.23(0.52, 2.91)
2.18(0.94, 5.07)
1(%)

.901(.570, 1.42)
.918(.420, 2.01)
.870(.497, 1.53)
1

1.02(.667, 1.57)
1

.102(.051, .203)
229(.115, .453)
1(%)

.360(.164, .789)
1.08(.470, 2.46)
1(%)

360(49, 263)
1(%)

00
.031(.004,.228)

1(%)

AOR (C1=95%)

0.88(0.25, 3.04)
0.71(0.31, 1.64)
1

1.14(.56, 2.33)
1

:32(.03, 2.98)
.499(.05, 5.33)
.107(.01, 1.17)
1

65(.20, 2.11)
67(.72, 1.64)
:307(.130, .72)
1

51(.129, 1.99)
1.00(.23, 4.41)
1.57(.34, 7.07)
0.94(.21, 4.15)
1

.183(.071, .48)
:331(.13, 0.84)
1

0.49(.14, 1.67)
.707(.19, 2.51)
1

2.8(.066, 12.0)
1

.00(.000,-)
.022(.003, .18)
1

p_
value

0.838
0.425

0.71

0.31
0.57
0.07

0.48
0.38
.007

0.33
0.99
0.56
0.94

<.00
.020

0.26
0.59

0.59

.994
<.00

Key: (*)= variable is significant with bivariate analysis at p< 0.25, (¥) = unmarried, divorced and widowed, other
(**)= catholic, jeova, and Wakefata, other (***)= merchants and students, AA= Addis Ababa, <.00=p<0.001
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7.4. Adherence to Multiple Prescribed Medications

Out of total 417 study participants, 233 were taking multiple prescribed medications. All have
at least one complication with majority of them has 1-2 complications 161(69.1%). Over three
fourth 185(79.4%) of the participants were taking 4-6 prescribed drugs and 2(0.9%) patients

more than 12 prescribed medicines.

Adherence were analyzed using Morisky Medication Adherence Scale-8 (MMAS-8) which is
categorized as High, Medium, and low adherence when the patient answers correctly 8, [6-8)
and <6 answer from 8-MMAS questionnaire respectively. From 233 participants, 89(38.2%),
59(25.3%) and 85(36.5%) of the participants had high, medium and low adherence to prescribed

drugs respectively.

level of adherence among study participants

m Highly Adhered ® Medium Adhered ® Lowly Adhered

Figure 5. Level of adherence to MPMs among type 2 diabetic patients attending Tertiary hospitals in Addis
Ababa, Ethiopia. 2019

7.5.  Predictors of Adherence to Multiple Prescribed Medications
Bivariable and multivariable logistic regression analysis were used to determine the predictors
of Adherence to MPMs and, hence variables where entered first in to bivariable logistic

regression and then variables associated with Adherence to multiple prescribed medications at

the p-value of <0.25 were included in final multivariable logistic regression analysis.

XXV



The results of the study revealed that; Age, time since diagnosis, the number of physicians or
units patients visits, medication complexity, satisfaction with clinician service, knowing the
targets of glycemic control and the number of medication were significantly associated with
Adherence to MPMs at the p-value <0.05.

The study showed that the odds of Adherence among participants in the age range of young
Adult (18-40 years) is 4.9 times more compared to that of older adult (>61years) at p=0.012
(AOR: 4.9 ClI: 1.82-12.1). The study also found that numbers of physician or units the patients
visits is another significant factor associated with adherence to MPMs. Patients visiting one unit
was adhered to MPMs 5.4 times more compared to patient visiting three and above units at
p=0.025 (AOR: 5.4 ClI: 1.24-23.5). Regarding knowledge about the targets of glycemic control
participants knowing the targets of glycemic control is 7.4 more likely to adhered to the
prescribed drugs compared with those who doesn’t know the targets of glycemic controls at p-
value <0.001 (AOR:7.43 CI: 3.21-17.18). Similarly, there is significant association between
adherence to MPMs and the number of medication the patient took. The odds of adherence to
MPMs among patients taking 4-6 drugs are 4.8 times more likely when compared to those who
took >10 medications at p=0.047 (AOR: 4.8 Cl: 1.95, 22.76). Satisfaction with clinician service
is also another variable associated with adherence to MPMs, where the odds of adherence to
multiple prescribed medicines among participants satisfied with clinician service is 4.9 times
(AOR: 3.92 CI:1.5-10.25) than those who were not satisfied with clinician service at the p-value
of 0.005.

The odds of adherence to multiple prescribed medicines among participants live with disease
from 1 to 10 years is 79% (AOR: 0.21, CI: 0.05-0.93, p=0.039) less when compared with those
live with disease at least for 21 years while those who lived with disease for 11-20 adhered 77%
(AOR: 0.23, CI: 0.05, 0.99, p=0.049) less likely. Similarly, the odds of adherence to MPMs is
7.8 (AOR: 7.85, Cl: 1.31-47.3, p=0.024) times higher among participants report cost of
medications are cheap than those report cost of medications are expensive. The odds of
adherence to MPMs is 62% (AOR: 0.38, ClI: 0.15-0.96, p=0.041) less likely among participants

phases medication complexity than participants not facing medication complexity. Table 4.
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Table 4. Binary and multivariate Logistic Regression among socio-demographic characteristics
related factors and factors associated with adherence to MPMs.

Variable

Sex

Age

Marital
status
Religion

Level of
education

Occupati
onal
status

Monthly
income

Place of
residence
BMI

Time
since
diagnosis
Number
of
complicat
ion

Variable
categories

Male
Female
YA 18-40
MA 41-60
OA> 61
Married
Single(*)
Orthodox
Muslim
Protestant
Others
Can’t R
1°(1-8)

29 (9-12)
Higher edu
Un
employed
Gvt.
Employee
Pwvt.
Employee
Retired
Others
<100
100-499
500-1400
>1400
AA
OutsideAA
<24.9
25.0-29.9
>30

1-10
11-20

>21

1-2

>3

Adherence status to COR (95% CI)

MPM
No
n(%)
50(21.5)
35(15.0)
2(0.9)
29(12.4)
54(23.2)
43(18.5)
42(18.0)
51(21.9)
10(4.3)
12(5.2)
12(5.2)
20(8.6)
31(13.3)
11(4.7)
23(9.9)
38(16.3)

9(3.9)
15(6.4)

19(8.2)
4(1.7)
31(13.3)
9(3.9)
12(5.2)
33(14.2)
50(21.5)
35(15.0)
18(7.7)
29(12.4)
38(16.3)
39(16.7)
41(17.6)
5(2.1)
41(17.6)
44(18.9)

Yes n(%)

70(33.0)
71(30.5)
17(7.3)
74(31.8)
57(24.5)
111(47.6)
37(15.9)
109(46.8)
21(9.0)
14(6.0)
A(L.7)
17(7.3)
37(15.9)
33(14.2)
61(26.2)
39(16.7)

31(13.3)
24(10.3)

44(18.9)
10(4.3)
33(14.2)
7(3.0)
23(9.9)
85(36.5)
117(50.2)
31(13.3)
46(19.7)
67(28.8)
35(15.0)
72(30.9)
58(24.9)
18(7.7)
120(51.5)
28(12.0)

XXX

.759(.443, 1.30)
1

8.05(1.78, 36.5)
2.42(1.37, 4.27)
1(%)

2.93(1.67, 5.16)
1(%)

6.14(1.97, 20.8)
6.3(1.62, 24.53)
3.5(0.89, 13.76)
1(*)

0.32(0.14, 0.72)
0.45(0.23, 0.89)
1.13(0.49, 2.60)
1(*)

0.41(0.12, 1.42)

1.38(0.35, 5.46)
0.64(0.17, 2.41)

0.93(0.26, 3.33)
1(%)
0.41(0.22, 0.78)
0.30(0.10, 0.88)
0.75(0.33, 1.67)
1(*)
2.64(1.47, 4.75)
1(*)
2.78(1.36, 5.66)
2.51(1.33, 4.72)
1(%)
0.51(0.18, 1.49)
0.39(0.14, 1.14)
1(%)
4.60(2.55, 8.31)
1(%)

AOR
(C1=95%)

4.9(1.82,12.1)
1.09(0.49, 2.39)

4.37(0.83, 22.9)
0.83(0.17, 5.9)
1.93(0.35, 7.27)

0.21(0.05, 0.93)
0.23(0.05, 0.99)

, disease

p_
value

0.012
0.84

0.81
0.34
0.24

0.039
0.049



Table 4. Continued

Variables

Views of
cost of
medicine
Medicatio
n complex
Presence
of SE
Follow-
up
frequency
Number
of
Physician
or units
open
commun.
Presence
of assist
Pharmac

available
Instructio
n clear
Satisfactn
. W servic
knowsph
ysician is
capable
Knows
impact
Knows
targets
Medicatio
n number

Variables
categories
Cheap
Medium
Expensive
Yes

No

Yes

No
Variable
1-3 months
4-6months
One

Two
Three

Yes
No
Yes
No
Yes
No

Yes
No
Yes
No
Yes
No
don’t know
Yes
No
Yes
No
4-6
7-9
>=10

Adherence status

No n (%)
2(0.9)
25(10.7)
58(24.9)
38(16.3)
47(20.2)
42(18.0)
43(18.5)
20(8.6)
34(14.6)
31(13.3)
40(17.2)
34(14.6)
11(4.7)

72(30.9)
13(5.6)
35(15.0)
50(21.5)
21(9.0)
64(27.5)

76(32.6)
9(3.9)
51(21.9)
34(14.6)
48(20.6)
16(6.9)
21(9.0)
63(27.0)
22(9.4)
33(14.2)
52(22.3)
42(18.0)
27(11/6)
16(6.9)

Yes n (%)
14(6.0)
64(27.5)
70(30.0)
18(7.7)
130(55.8)
36(15.5)
112(48.1)
39(16.7)
60(25.8)
49(21.0)
119(51.1)
23(9.9)
6(2.6)

139(59.7)
9(3.9)
100(42.9)
48(20.6)
75(32.2)
73(31.3)

136(58.4)
12(5.2)
129(55.4)
19(8.2)
121(51.9)
15(6.4)
12(5.2)
133(57.1)
15(6.4)
115(29.4)
33(14.2)
134(57.4)
10(4.3)
4(1.7)

COR (95% ClI)

5.80(1.27, 26.6)
2.12(1.19, 3.79)
1(%)

0.17(0.09, 0.33)
1(%)

0.33(0.19, 0.58)
1(%)

1.23(0.61, 2.49)
1.12(0.60, 2.67)
1

5.45(1.9, 15.7)
1.24(0.40, 3.83)

1(%)

2.79(1.14, 6.83)
1(%)
2.98(1.71, 5.17)
1(%)
3.13(1.74, 5.64)
1(%)

1.34(0.54, 3.33)
1

4.52(2.37, 8.66)
1(%)

4.41(2.01, 9.66)
1.64(0.60, 4.46)
1(*)

3.10(1.51, 6.370
1(%)

5.49(3.07, 9.84)
1(%)

12.7(4.04, 40.3)
1.48(0.40, 5.51)

1(%)

AOR (95% Cl)

7.85(1.31, 47.3)
1.94(0.86, 4.42)

0.38(0.15, 0.96)

0.46(0.20, 1.07)

5.40(1.24, 23.5)
4.22(.81, 21.9)

3.92(1.5, 10.25)

7.43(3.21, 17.2)

4.8(1.95, 21.88)
0.94(0.16, 4.83)

p_

value
0.024
0.111
0.041

0.071

0.025
0.086

0.005

0.001

0.048
0.92

(*)= variable is related with bivariate analysis at p< 0.25, (¥) = unmarried, divorced and
widowed, other (**)= catholic, jeova, and Wakefata, other (***)= merchants and students
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The reason for non-adherence among those who misses their medication are; forgetting
23(27.1%), having many medicine to take 20(23.5%), running out of medicine 14(16.5%), and

away from homes 7(8.2%) were the top reason cited by the respondents. (Figure 5)

reasons of non adherence
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reasons for not adherence

Figure 6. Reasons cited for non-adherence to MPMs among type 2 diabetic patients attending Tertiary
hospitals in Addis Ababa, Ethiopia. 2019
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8. DISCUSSION

The study was set out to assess the prevalence of and adherence to Multiple Prescribed
Medications and its predictors among Type 2 diabetic patients at tertiary hospitals in Addis
Ababa, Ethiopia.

According to this study, there was a higher rate of multiple prescription, implying the presence
of high diabetes complications, poor diabetes control and inadequate management. Several prior
studies have also reported the prevalence of MPMs. Among them, the result from the study
conducted among adult patients in Saudi Arabia, where participants use of 4 medications are
54% (43), study conducted in Italy 57.1% (45) and study conducted in Minas Geiras (55) is
comparable to our own. The proportion of MPMs in our study participants is higher than the
study conducted by Geresu Y. etal. in 2017 (32.5%) (11) this may be because of the definition
they used for MPMS/polypharmacy as five or more medications, but less than the study
conducted by Alwhaibi M. et al. (78%) in 2018 (2) and the study conducted in south India
82.89% (53). In the current study it is found that the proportion of at least one comorbidity is
304(72.9%). It is plausible that the high rate of multiple prescribed medications in this study is

potentially associated with the number of comorbidities among the study participants.

This study showed that multiple prescribed medications is common among study participants,
one of the reason for such high proportion of MPMs is the patients failure to control body weight.
This association could be because of obesity is associated with the common disease like
hypertension and dyslipidemia which needs one or more medicines to treat each disease and it
is also associated with the decrement of sensitivity of the cells and muscle that needs additional
drugs. This finding is similar with the finding of the study conducted in English Longitudinal
Study of Aging (ELSA) in 2018 (12) and Italy in 2016 but, unlike this study there is no

significant association between MPMs and age by the current study (45).

According to our study finding, advanced education has effect on MPM, which implies as
educational status increase the age will also advance hence number of diabetic complications
also increase, this is differs from study found from excessive polypharmacy by Riecerts 2018
(38) which suggests being >85 years old was significantly associated with a lower risk for
excessive polypharmacy. This difference may be because of the study participants took part in

the study in which study participants are the older adult in their study, but, the present study
XXX



result is in line with this study in which both study found as there is an association between
prevalence of MPMs and the number of diagnosis/complications. Current study confirms that
number of complication the patients develops were associated with the higher occurrence of
multiple prescribed medicines, this may be because complication may come from obesity,
longer duration of stay with disease, increased age, and suboptimal adherence to medication
which needs treatment each.

Some study reports female uses multiple medicines when compared with men (45) but, our study
found that, there is no association between gender and uses of Multiple Prescribed Medications.
Cross-sectional study conducted in English Longitudinal Study of Aging (ELSA) in 2018
supported the finding of the present study (12).

The study also revealed that, there is suboptimal adherence (>80% criterion) (67) to MPMs
148(63.5%) among study participants. This implies 36.5% of the patients are not taking their
medicines as per prescription. This could affect the quality of life, quality of care and associated
with complication and drug resistance. This can also needs additional treatments which burden
with health care cost. The result of the present study is similar with study result from
retrospective study conducted in Cyprus 2016 (60.9%) (58). But the finding is higher than study
finding conducted in Indian Hospital 51.7% (26) and the study conducted by Sontakke 2015
(26%) (40). The difference may be related to the study participants and the gap between the
years of study.

In contrast to this the result of the present study was lower than study conducted in Greece 2018
(41) and the study conducted in Boston Hospital were the means of 7-day adherence was 6.7 £
1.1 (37). The difference could be because they use the short period of adherence measuring

means (seven-day adherence) and the time frame.

Study showed that Advancing age decreases the degree of adherence to prescribed medications.
This implies that, patients with advanced age uses multiple medication because of their poor
adherence to prescribed medications. This could be related to being busy with work and
forgetting which is increased with advanced age. The finding of our study is similar with the
finding of study conducted retrospectively from 2006 to 2009 (47) and contradicts with mixed
study conducted in Riyadh, Saudi Arabia (48). Similarly, there is an association between time

since diagnosis and adherence to MPMs were adherence decreases when patients stay long with
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the disease for the long time which contradicts with the study conducted in U.S in 2015 were

new to diabetes therapy were associated with non-adherence (68)

The study also revealed that adherence decreases among multiple medication users when
compared with those with relatively lower medication. This is similar with the study conducted
by Jarab in 2014 (60) Austin and Rogers P. in 2006 (44) and Sweileh 2003 (46). The association
may be because of, as medication increases there is a chance of missing medication, increased
cost (expensiveness) and side effects of the medication, but, this contradicts the finding of a
cohort study on an evaluation of polypharmacy which says “high likely hood of adherence were
among cohorts with multiple medications than those with non-multiple medicine cohort” (56)

this may be because of different study design selected for the two study.

Similarly, the finding of the present study revealed that cost out of pocket for medication affects
adherence to MPMs by participants who reports the cost of medications are cheap were
associated with high adherence to prescribed medications. This is in line with the study
conducted in U. S in 2015 (68) and the study conducted by Sontakke in 2015 (40) that says
lower out of pocket is associated with adherence. This finding is supported by the reasons for
non-adherence in this study, which says taking multiple medicines and expensiveness of the

medications as reasons for non-adherence.

According to present study result, participants who knows the targets of glycemic control is
more likely adhered than those study participants who didn’t know the targets of glycemic
control. This association may be related to poor diabetic self-managements and absence of daily
based monitoring of glucose. This is similar with proposed holistic conceptual framework on
barriers to medication adherence among diabetes in 2017 (49) which suggests knowing the

targets of glycemic control is indicators for adherence to multiple prescribed medicines.

The study also showed that, adherence were high among participants visiting one unit and two
units when compared to those visiting three and above units. This could because of the approach
of the different prescribers, repetition of similar drug classes, different follow up and pill burden
that may affect the patients’ adherence level. This is similar with retrospective observational
study when the patient receiving medication for diabetes and hypertension from the same

physician were associated with high adherence (47).
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Additionally, the study also revealed that satisfaction with clinician service is predictors of
adherence to multiple prescribed medications, were the participants satisfied with the clinician
service were more likely adhered than those unsatisfied. The rationale may be because the
acceptance to apply prescription is based on treatment satisfaction and clinician approach while
educating the patients on adherence to medication and effective therapeutic relationship and

diabetic education.

According to this study the most frequently cited reasons for non-adherence/missing of
medications where forgetting, having many medicine to take and running out of medicine. This
is similar with study finding by Sontakke in 2015 were forgetfulness and unawareness about

needs of each medicine were the prevalent reasons for non-adherence (40).

In this study, hypertension and dyslipidemia are the most frequent concomitant disease with
diabetes patients. The study result is similar with the study finding conducted by Indu et al. 2018
in which hyperlipidemia and hypertension (69) were prevalent concomitant complication among
diabetic patients. This finding is supported by the fact that increasing BMI (obesity) which is
common in this study result is the leading cause of hypertension and dyslipidemia which

increase the propensity of cardiovascular disorders among diabetic patients.

Type 2 diabetic patients are prescribed with multiple medications to treat and prevent
concomitant disease. In the present study, the class of drugs most commonly prescribed were
those used to control blood pressure levels in addition to Anti diabetic medication. Among
prescribed medications metformin, NPH, and glabiclamide are most frequently prescribed anti
diabetic medications, while Enalapril, Atorvastatin, and Aspirin are the prevalent medicines
prescribed as anti-hypertensive, anti-dyslipidemia and anti-platelet respectively. This implies
that, there are high proportion of hypertension and dyslipidemia among type 2 diabetes mellitus
patients. The study conducted in India in 2018 which suggests ‘Metformin, and Atorvastatin are

the drug of choice for the treatments of diabetes and dyslipidemia’ supported this result (69).
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9. STRENGTH AND LIMITATION OF THE STUDY
9.1. Strength

This study was conducted among type 2 diabetic patients to assess the prevalence of and
Adherence to Multiple Prescribed Medications and its predictors at tertiary hospitals in Addis
Ababa and have the following strength: The study has 98.8% response rate and uses face to face
interview which prevent ambiguity, used for data completeness and minimize recall bias. In
addition, the study used MMAS-8 to measure adherence which is suggested by many studies to
study diabetes and other chronic disease adherence. Furthermore, we have used adequate sample
size to minimize sampling errors. Moreover, extraction of data were from the patient, patient’s
medical record number and through physical assessments. Furthermore, findings from this study
added to the existing literature on the prevalence and adherence to multiple prescribed
medications among all age groups and identified the individuals who have a high risk for

multiple medicine use and non-adherence to multiple medicines.

9.2. Limitation

Even though some attempt is taken to minimize limitation, this study have some sort of
limitation. The study uses cross sectional study design in which direction of causality cannot be
assessed. In addition, the study used only the concurrent prescribed medication (medication used
currently) used as standing and regular dose for the last one month or since the last follow up.
This exclude medication taken without prescription/ over counter drug and medication for short
period of time, thus this all may underrated the prevalence of MPMs and hence can affect
adherence to medication. Furthermore, Even though the study setting is tertiary hospitals which
accepts all round nation patients as referral, it lacks generalizability to all patients with diabetes
and we cannot exclude selection bias. Moreover, the study uses only medication adherence
which doesn’t include another diabetic management option like diet and exercise adherence.
There is also inadequate literature, especially national literature to compare and discuss the
results. Another were, Adherence measuring option is self-report, which is subject to
respondents and recall bias by over rating adherence to avoid disapproval from health care
provider. Finally, many study suggests HgA1c is better to see the previous adherence status

which is not feasible in this due to cost ineffective.
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10.CONCLUSION AND RECOMMENDATION
10.1. Conclusion

Type 1l DM gets complicated in many of the patients with it (as multiple prescribed
medications are used to manage the complications) making proportion of multiple
prescription high. This is associated with BMI, number of complications and higher
educational status. Adherence to multiple prescribed medications among diabetics continues
to be low. A number of important predictors to multiple prescribed medications adherence
in type 2 diabetics were identified in this study. Such predictors could help develop policies

for improving adherence in diabetics.
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10.2. Recommendation

Based on the findings of this study the following recommendations were forwarded for Nurse

Educator, adherence supporter, Patients, physicians, policy makers and future researchers.

Nurse educator

It is recommended that nurses should educate patients on the role of multiple medications in
chronic disease like diabetes, Educates on targets of glycemic control for glucose self-
monitoring among diabetic patients. Recommending self-glucometer if possible to assess their
glucose on the daily basis and educate on exercise and diets to manage weight in ideal range to
further decrease concomitant complications. They should also include the patient in decision
making to facilitate active participation in controlling the disease progress from fatal incurable

to chronic manageable disease.
Adherence supporter

We recommend nurses to counsel patients with diabetes on the role of adherence, benefits of
multiple prescriptions in chronic disease and targets of glycemic control. It is also recommended
that nurses should be cautious when dealing with older patients to take attention and give
counselling how to remember taking of all medication among older patients. This will be assured
by using reminding aids and persons in the family as a person who gives medicines regularly.

Effort should also be made to encourage patients to stick to their medication.
Policy makers and administrators

We would like to recommend hospitals administrators to minimize the units and number of
prescribers to make the instruction is fair and clear for the patient if possible or to make the
record of the patients online system like “I care” especially in Defense force specialized
hospitals and St. Paulo’s Millennium and Medical Hospitals in which prescribers of any units
can assess the patients history and drugs to minimize double prescription and drug-drug
interaction which can affect adherence. It is also recommended that it is better if policy makers
works with Food and Drug Agency (FDA) to formulate Fixed Dose Combination (FDC) to
decrease pill burden that affects number of prescribed medication and its adherence. We also

recommends the government and hospital administrators to work on availability of medicines
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and to work on how to help patients to get free medication as cost is another adherence hindering

factors.
Patients

It is recommended that the patient should strictly follows the instruction of the health provider
accordingly. It is also recommended that, they should work on controlling weight through diet
and exercise to facilitate tissue sensitivity to insulin, to decrease concomitant complication
related to obesity like hypertension and dyslipidemia. To use reminding aids to not forget their

medications and glucose self-monitoring on the daily basis.
Physician

We recommend positive professional relation with the patients, to educate patients on the role
of multiple indicated medications, and the consequence of non-adherence in the health of the
patients. To advice on self-glucose monitoring. It is also better if they consider the medicines

which is cost effective.
Future researcher

This study was institutional based cross sectional study design on tertiary hospitals. We
recommended the future researchers to conduct on similar topic by using different approach like
including both subjective and objective means of adherence measuring option. We also
recommend them to include general hospitals patients and including different tests like HJA1C
which suggests the glycemic control of long duration and to conduct exploratory works to
determine causality behind the association. It is also recommended that if another research is

conducted by incorporating Medications, Diet, Exercise and Glucose self-management.
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12. ANNEX-

ADDIS ABABA UNIVERSITY, COLLEGE OF HEALTH SCIENCE, SCHOOL OF
NURSING AND MIDWIFERY, POST GRADUATE PROGRAM, DEPARTMENT OF
ADULT HEALTH NURSING

QUESTIONNAIRES’ FORMAT FOR RESPONDENTS ON MULTIPLE PRESCRIBED
MEDICATION ADHERENCE AND ITS ASSOCIATED FACTORS AMONG TYPE 2
DIABETIC PATIENT VISITING DIABETIC CLINIC OF SELECTED ADDIS ABABA
HOSPITALS.

Appendix I: Information Sheet

Introduction: Good morning/good afternoon! My name is and | come

from . I am working as data collectors on the study of Multiple Prescribed

Medication Adherence among Type 2 Diabetic Patient Visiting Diabetic Clinic of Addis Ababa
Hospitals. The study is being conducted by Mr. Aman Mamo who is an MSc student in Adult
health nursing specialty at Addis Ababa University.

Objective: To determine the level of Adherence to Multiple Prescription Medication among
Type 2 Diabetic Patients visiting Diabetic Clinic of Addis Ababa tertiary Hospitals. 2018/19”.
You are being asked to take part in this study and to respond genuinely. This questionnaire asks
about demographic factors, the number of medication you took for your disease and adherence
status of your medication. It will take approximately 25 minutes to complete the questionnaire.

Participation: Your participation is voluntary and you are not obligated to answer any question
you do not wish to answer. If you feel discomfort with the question, it is your right to drop it

any time you want without penalty.

Risks and Benefits: This study doesn’t benefit you directly, however, your honest answer to
these question will help us to understand better how patients are adhering to their diabetic and
related treatment and factors associated with multiple prescriptions. This finding will also help
to develop good strategies and to solve the problems of the future, we greatly appreciate your

truthful and ken participation in responding to these questions. There is no harm or discomfort
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including physical, psychological and social risks to you, except the time spent on completing

the questionnaire.

Confidentiality: personal information will be identified with in the data processing only. Your
name will not be needed in this form and will never be used in connection with any information
you tell us. All information given by you will be kept strictly confidential. The collected data

will only be used for the purpose of the study.

Person to contact: If you have questions regarding this study or would like to be informed of
the results after its completion, please feel free to contact the principal investigator using the

following address.
Address of the principal investigator:

Cell phone: +251966889998/ Email: amanmamo68@gmail.com

Data collector’s name Signature Date

THANK YOU VERY MUCH FOR YOUR COOPERATION
Are you willing to participate in the interview? Yes/No

IF NO, thank you

IF YES, Consent Form

CONSENT FORM

| have been briefly informed about the study and I clearly understood the purpose, risks, benefit,
and the right to participate and withdraw at any time. | have also informed that there is no direct
financial benefit for my participation. Since it doesn't affect my personal life, |1 don't need any

remedy. Consequently, I am willing to participate in the study.

Appendix Il: English Questionnaire
Section 1. Socio Demographic Characteristics of study participants related to diabetic and

diabetic related disease.
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NO Questions Coding categories

101 | Sex 1 male
2 female

102 | What is your age in years? | ......ocoieienn..

103 | What is your marital status? 1 unmarried 2 married
3divorced 4 widowed

104 | What is your religion? 1 Muslim 2 Orthodox 3 Catholic 4
Protestant 5 Others (specify)

105 | What is your level of education? 1 unable to read and write 2 can read and write 3 grade
1-8 4 grade 9-12 5 diploma 6 degrees and
above

106 | What is your Current occupational | 1 gov’temployee 2 unemployed 3 private employee

status? 4 students 5 merchants 6 others specify -----

107 | Your approximate Monthly income | 1 <100 2 100-499 3 500-1400 4 >1400

(ET Birr)?
108 | What is your place of residence? 1 Addis Ababa 2 outside Addis Ababa

Questionnaire to be filled by interviewing the

patient or from the patient’s medical records

109 | Weight |- (inKG)
110 | Height | - (in meter)
111 | Time since diagnosis of the disease | __ (in years)
in years
112 | Is there any complication of the 1. Yes
disease ( diabetes) diagnosed 2. No
113 | If, Yes for Q114 which types of
chronic disease diagnosed in
addition to T2DM ( list disease)
114 | List of medication used regularly

by the patient including Anti

diabetic medication in kinds
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115 | Number of medication taken by the | -----------------
patient for the past 1 months or

since last follow up.

If the patient took less than four medications, Thank the patient and finish the study.

If four and above proceed to the next section

SECTION 2. Morisky Medication Adherence scale-8 items(65, 66) measurements of study

participants.

Code Morisky Medication Adherence scale-8 item questionnaire 1. Yes | 2. No

201 | Do you sometimes forget to take your all diabetic and diabetic

related pills?

202 | Over the past two weeks, were there any days when you did not
take your regular daily medicine?

203 | Have you ever cut back or stopped taking your medication without

telling your doctor, because you felt worse when you took it?

204 | When you travel or leave home, do you sometimes forget to bring

along your medications ?

205 | Did you take all your medicine yesterday?

206 | When you feel like your disease is under control, do you

sometimes stop taking your medicine?

207 | Taking medication every day is a real inconvenience for some
people. Do you ever feel hassled about sticking to your treatment

plan?

208 | How often do you have difficulty remembering to take all your | O never/rarely
medication? 1 ones a while
2 sometimes
3 usually

4 all the time
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SECTION 3. Questionnaire to assess factors associated with adherence to multiple prescribed

medication among Type 2 diabetic patients attending diabetic clinic of Addis Ababa tertiary

hospitals, 2019.

Questions

Coding categories

Questionnaire used to assess medication related factors

301 | Do you take all your medicines regularly
according to doctors order?

1. Yes
2. No
3. Idon’t remember

302 | If your answer for Q301 is yes skip to 303, if
Q301 is no what was/were the reasons for not
taking the prescribed medicines regularly? More
than one answer is possible

a s~ W

10.

11.

I was too busy with other
thing or simply forget

I was away from homes

| feel depressed

I ran out of medication

I had many medicines to
take

| felt the drug is to toxic
(side effects)

I have no remainding aids
and supporting family in
my homes

The clinic is far from my
house

I have no money to go to
the clinic

I did not think the drug is
doing anything to improve
my health.

I am confused about how
to take my medicine at a
time.

303 | What do you think about the cost of your 1. Cheap
medications? 2 Medium
3. Expensive
304 | Is the medication you took is complex or 1. Yes
confusing to take? 2. No
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305 | If Yes for Q304, what makes your medication 1. lItscolor
complex to you? More than one answer is 2. lts frequency
possible 3. Number of injection
4. Methods of
administration
5. Others specify------
306 | Have you faced complication while you take your 1. yes
medication? If no to Q305 skip to Q308 2. no
307 | Which side effects do you encounter commonly? | ----------
(more than one answer is possible)
308 | What measures do you take against the side | 1. took until appointments

effects/complication?

2. immediately

report to

professional
3. immediately stop until an
appointment

Questionnaire used to assess health care related factors

309 | How frequent you visit your physician? 1. Every month
2. Every two months
3. Every three months
4. Variable
5. Others
3010 | From how many physicians/units you took your 1. one
medicines? 2. Two
3. Three
4. Others----
3011 | Do you have open communication with health 1. Yes
care provider treating you? 2. No
3012 | Do you obtain education or assistance you need 1. yes
during your clinic visits? 2. no
3013 | Do you have access to reliable pharmacy any 1. yes
time you want? 2. no
3014 | Is the instruction given by Pharmacists 1. Yes
understandable? 2. No

Questionnaire used to assess factors related to Perceived knowledge and beliefs
of the patients

3015

Are you satisfied with your clinician services

1.

Yes

L




2. No

3016 | Do you feel health care provider treating you is 1. Yes

capable? 2. no

3017 | Do you know the consequence of non- 1. Yes

adherence? 2. No

3018 | Do you know the targets of your glycemic 1. Yes

control? 2. No

3019 | Do you think the medication you took is effective 1. Yes

for your disease? 2. No

3020 | Do you intend to take the prescribed medicines 1. Yes

regularly according to the doctors order in the 2. No
future? 3. lam not sure

Thank you for your cooperation
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Appendex I11: Amharic Version Questionnaire
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SUMMERY

Background: -Prevalence of Diabetes Mellitus is raising throughout the world. Patients with
diabetes often have a coexisting chronic complication which puts patients at high risk of multiple
prescription of medication as an inevitable choice to improve health outcome and reduce
diabetes-related morbidity and mortality. Non adherence to multiple medication prescriptions is
a public health issue which determines the treatment outcomes of the patient and responsible for
death of up to 80% of people with diabetes. Objectives: -The aim of the study is to assess
prevalence and Adherence to multiple prescription of medications and its predictors among
Type 2 Diabetic Patients visiting Diabetic Clinic of Addis Ababa tertiary Hospitals, 2019.
Methods: Institutional based cross-sectional study design will be employed in three Tertiary
Hospitals in Addis Ababa. A total of 422 Type 2 Diabetes patients will be selected, using
systematic sampling. Data will be collected by using pre-tested interview based structured
questionnaire and checklist guided document review. The collected data will be entered into
Epi-info and transported into SPSS software version 21 and analyzed using Adjusted Odds
Ratio, logistic regression, and the result will be presented by graph, figure, and tables. Work
plan and budget: - the study will be conducted from September, 2018 to July, 2019 with
estimated total expense of 31947.30 ETB

Key words: Multiple Prescribed Medication, Adherence, Type 2 Diabetes, Morisky
Medication Adherence-8 item scale .



13.INTRODUCTION

13.1. Back Ground

One of the greatest challenges facing health systems globally in the 21st century is the increasing
burden of chronic diseases like diabetes mellitus (1). The adult population with multiple chronic
diseases especially, diabetes mellitus (DM) has led to a rising prescription of medications due
to acute, chronic complication and to slow progression of the disease (2, 3). Diabetes Mellitus
is a common chronic metabolic disorder that affects nearly 8.8% of the total world population
(4). Prevalence of DM is increasing worldwide and is more in developing countries which are
already suffering from communicable diseases with expected 70% of them reside in developing
countries by the year 2030 (5).

In Africa, an estimated 2.8 billion USA dollar was spent on healthcare expenditure because of
diabetes in 2011. This report forecasts the expenditure will rise by 61% in the year 2030;
meanwhile, the prevalence of diabetes is expected to almost double in the same time period(6,
7).

Multiple prescribed medications (MPM) and medication adherence taken together present a
unique challenge for the patient, their caregiver(s), and the healthcare team. Evidence from
systemic review suggests there is mixed relation between multiple prescribed Medicine and
medication adherence due to the connection with patient, health-system, and provider factors as
a mediators of the association between multiple prescription of medication and medication non
adherence (8, 9).

Multiple prescription of medications which is similar with prescribed polypharmacy is
concurrent use of multiple medication items by one individual which is considered something
to be avoided in the past. But, currently, it is accepted in many circumstances as it is
therapeutically beneficial, especially in patients with a chronic condition like diabetes (10). Its
definition varies according to the literature, and hence there is no consensus definition of
multiple medication prescription, prescribed polypharmacy and appropriate polypharmacy. But,
for this study MPM and polypharmacy will be used interchangeably, which ranges from the
concurrent use of two or more to ten or more prescription drugs(1, 8, 10-12) . However, for this

study it is defined as the concurrent use of four or more prescription drugs (11, 13).



People with Type 2 Diabetic often have multi morbidity (co-occurrence of two or more chronic
condition in one patient) like macro vascular complication, micro vascular complication, and
neuropathic complication. For this reason, the patient needs multiple medications to treat
hyperglycemia, comorbidity regularly and slow the progression of disease. Therefore, multiple
medication prescription is unavoidable, given that multiple drug therapy has become the

standard of care in these chronic conditions (14-16).

Although, reduction of MPM is salutary according to some study (2, 17, 18) by being too
occupied with reduction approach one might fail to consider inappropriate prescribing in its
entirety. Means, Inappropriate prescribing does not only incorporate over-prescribing (more
drugs than clinically necessary) and mis-prescribing (incorrect prescribing of a necessary drug),
it also includes under-prescribing (failure to prescribe a clinically indicated drug) (19-22).

Medication adherence (multiple medication adherence in case) is defined as the extent to which
a patient medication taking behavior coincides with the intention of the health advice he or she
has been given (7, 23). It is the most important factors that determine therapeutic outcome,
especially in a patient suffering from a chronic illness like diabetes mellitus (7). But, non-
adherence to this multiple prescribed medicine is another public health issue that can determine
the quality of life, treatment outcome, mental status which is responsible for therapeutic failure

and vital organ damage that increases the risk of death by 80% in a diabetic patient (24-27).

Even though adherence to medications leads to beneficial outcomes, it is often poor especially
in patients with chronic disease who are taking multiple drugs (12, 18, 28), even some study
reports patients perceive increased number of prescribed medicine will increase side effects,
toxicities and risks of death, although the truth is far from the myth (29). Therefore, it is crucial
to study about the prevalence and adherence to multiple Prescribed medications and its
predictors among Type 2 Diabetic patients attending diabetic clinic.



13.2. Statements of the Problem

Diabetes is estimated the ninth among the top 10 causes of morbidity and mortality worldwide
and its numbers are increased by four times from 1980 to 2014(2, 30). About 1 in 11 adults
worldwide now have diabetes mellitus, 90% of whom have type 2 diabetes
mellitus(30).

In African region approximately around 14.2 million peoples have diabetes of which 1.3 million
people live in Ethiopia that makes the country among top four countries with the burden of adult
diabetes from Sub Saharan African countries. These figures are expected to quickly increase
along with an increase in urbanization and life expectancy. It has been associated with rapid
economic development, increasing urbanization, aging populations, reduced physical activity,
and unhealthy diets especially in type 2 Diabetes mellitus(31, 32).

Patients with Multiple Chronic Comorbidities (MCCs) constitute a majority of the diabetes
population. For instance, from 1,389,016 eligible patients, 97.5% of patients had at least one
comorbid condition in addition to T2DM and 88.5% had at least two comorbidities. The most
common comorbid conditions include hypertension (HTN) in 82.1%; overweight/obesity in
78.2%; hyperlipidemia in 77.2%; chronic kidney disease (CKD) in 24.1%; and cardiovascular
disease (CVD) in 21.6% of the patients (33, 34).

Presence of complication like hypertension, dyslipidemia, coronary artery disease, depression
and chronic kidney disease, requires the use of multiple medications to treat the conditions. this
put patients with diabetes at high risk of multiple prescription (administration or use of more
medications that are clinically indicated), as inevitable choice with an estimated prevalence of
54%-84% of patients with diabetes using five or more medications in countries like Saudi
Arabia, USA, and Italy (2, 13, 35, 36).

Even though, these required medication (clinically indicated multiple medication) substantially
linked with improved health outcome, health care cost and reduce diabetes-related morbidity
and mortality, the extent of treatment beneficial aspects may be limited by a lack of treatment
adherence (18, 37, 38). Having this benefits, the adherence of people with multi morbidity to
multiple prescription are relatively low which ranges from 51.7%-80% (25, 36, 39, 40).



Studies report factors affecting MPMs among patients with diabetes is sex, age, obesity,
presence of comorbidities, types of comorbidities average time of diagnosis, consultation per
year, adverse drug reaction and educational level (41-44). While factors associated with
Adherence to MPMs were complex and multifaceted which include factors like: age, sex,
number of medication, appointment schedule, unavailability of transport, forgetfulness, poor
communication between physician and patient, adverse outcomes such as weight gain and
hypoglycemia, lack of education and understanding of the long term benefits of treatment, cost
of medication, knowledge of the patient about medications, follow up frequencies, beliefs about
medicine, income, health care provider interaction at (prescription, at filling and adherence
supporter), duration of disease, asymptomatic nature of the disease, and availability of
pharmacy (13, 18, 39, 45-50)

According to some studies, methods of improving adherence to multiple medications can be
grouped into four general categories: Patient education; improved dosing schedules; increased
hours when the clinic is working (including duty time) and therefore shorter wait times; and

improved/clear communication between physicians and patients(13, 25, 51)

To date, no studies have examined the prevalence and adherence to multiple medication
prescriptions among adults with Type 2 diabetes living in Addis Ababa and assessed the specific

factors associated with adherence to multiple medication.

Identifying prevalence and adherence to multiple prescriptions of medication and its predictors
among type 2 diabetic patients will facilitate effective interventions for optimal blood glucose
control and pharmacovigilance efforts in clinical practice setting to improve microvascular,

cardiovascular outcomes, prevent hyperglycemia and its related complication.

Therefore, the primary objective of this study is to determine prevalence and adherence to
multiple prescribed medications and its predictors among adults with type 2 diabetes in Addis
Ababa Hospital.



14.LITERATURE REVIEW
14.1. Introduction

The literature review of this study was made on articles related to multiple prescriptions of
medication/polypharmacy in diabetic, in chronic disease and in adults, adherence to multiple
prescribed medications/Polypharmacy, factors associated with multiple prescribed medications
and adherence to diabetic medication among Type 2 diabetic mellitus visiting diabetic clinic
since 2002-to present, because of limited availability of articles. We use the literatures for this
study on article titled as Multiple prescribed medications, multiple medication prescriptions,
polypharmacy and multiple regimen since they used interchangeably by this and some other
studies. To search those literature different printed materials and computer data-bases like; AAU
library data base, HINARI, Google scholar, Pub Med, CINAHL and reports of study setting for

study sample have been used.

The findings of these literature is being searched, analyzed, categorized and presented into five
subsections: prevalence of MPMs among diabetes, factors associated with MPMs, Adherence
to MPMs among diabetes, predictors of adherence to MPM among diabetes and diabetic related
problems and conceptual frame work of the study to conceptualize the summery of the

literatures.
14.2. Prevalence of Multiple Prescribed Medications Among Diabetic Patient

A cross sectional study conducted in Saudi Arabia on 8932 adults with diabetes, 78% had
multiple medications which was more likely among women as compared with men and more
likely among older adults (age >60 years) as compared with the adults. Also, multiple
medication was two times as likely among patients with coexisting cardiovascular conditions
(AOR=2.89; 95% CI 2.54 to 3.29), respiratory disease (AOR=2.42; 95% CI 1.92 to 3.03) and
mental health conditions (AOR=2.19; 95% CI 1.74 to 2.76), and three times as likely among
patients with coexisting musculoskeletal disease (AOR=3.16; 95% CI 2.31 to 4.30) as compared

with those without these coexisting chronic conditions categories(2).

Multicenter cross-sectional survey conducted in Italy reveals, the percentage of the study sample
receiving five or more drugs was 57.1% with more proportion of multiple dugs among elderly
5



(73.7 £ 5.6 years vs 72.7 = 5.3, p = 0.0020), on long duration in Diabetic treatment (10 vs 8
years, p<0.0001), higher body mass index (BMI) (29.4 + 5.0 kg/m2 vs 28.5 £ 4.7, p = 0.0014)
place of residence north Italian (60.1 vs 47.7 %, p<0.0001) and on those with complication of
diabetes (15.8 vs 6.9 %, p<0.0001(44).

The incidence of multiple prescriptions of medication (using >5 drugs) among type 2 diabetes
patient admitted to general medicine attending rural tertiary care teaching hospital in south India
were 82.89%. Multiple prescriptions of medication were common among smokers, alcohol
users, hypertensive with dyslipidemia and hypertensive with thyroid disorders according to this
study (52). Other report in medical outpatient of Saudi hospital reveals out of 766 patients
included in the study, 683 (89%) participant have had multiple medications. The mean number
of prescribed medications, oral pills and doses was 8.8, 9.6 and 12.1, respectively among the
study participants (1). The mean rates of medicines among patients with T2DM in Greece for

>5 drugs and >7 drugs were 79% and 54.1%, respectively (53).

A household survey in 63 municipal areas of Minas Gerais reports out of 2619 respondents with
diabetes, 56.5% were on multiple medicine which is associated with age, comorbidities and
increased access to health services (54). Similarly, according to a multicenter cross-sectional
survey conducted in Italy from 1342 participants with type 2 diabetes 2.8 % participants took
one drug to 0.3 % of them took ten or more drugs. The percentage of the study population

receiving five or more drugs was 57.1 % (44).

According to evaluation of polypharmacy in patients with type 2 diabetes mellitus and its
association with medication adherence and health care costs conducted in, 13,365 total sample
population 22.4% had non-multiple medication, 39.3% had minor, 25.3% had moderate, and
13.0% had major multiple medication where, patients with no multiple medication (<2 drugs),
minor (3-5 drugs), moderate (6-8 drugs), and major (>9 drugs) took the cumulative drugs
respectively (55). Additionally, According to study conducted on drug utilization and factors
associated with polypharmacy in 2018, the average number of prescribed medication were 5.2

+ 2.9 with 0-17 amplitude of medication administered (41).



14.3. Factors associated with Multiple Prescribed Medications Among Diabetic

patients
Bivariate study conducted by Snater et al, 2018 reveals that there is significant association
between low wealth condition, obesity, increasing age, and presence of chronic health condition
(12). According to Italian, a multivariable logistic model reveals, there is significant association
between Multiple prescribed medication and the female gender, living in Northern Italian

regions, diabetes duration longer than 4 years, and having a body mass index of >30 kg/m2 (44).

A study conducted on “Drug utilization and factors associated with polypharmacy in individuals
with diabetes mellitus in Minas Gerais, Brazil” indicated that factors like: age above 40 years,
bad or very bad self-perceived health, presence of five or more comorbidities, average time of
diagnosis above 10 years, four or more medical consultations in the last year, absence of regular
physical activity, interruption of normal activities in the last 15 days, and access to a private
health plan are significantly associated to the occurrence of prescription of multiple medication
in DM patients (41) Similarly, according to study conducted by Austin and Rogers P. the
predictors of multiple medication prescriptions are multiple prescribers, aging population,
complex drug therapies, psychosocial contributions, and adverse drug reactions that may be
interpreted as new medical conditions. According to this study presence of multiple drugs can

also affect adherence to medication and quality of life of the patient (43).

A cross-sectional analysis of factors associated with excessive polypharmacy on 3904 patients
with chronic disease, there is no association between excessive MPM and female sex, low
educational level, and smoking. But, there is associated with multiple diagnosis, and age >85
years (37). Other, retrospective cross sectional study conducted on adult Saudi Arabian patients
reports multiple prescribed medicines were high among older patients (OR=2.68, 95% CI=2.51-
2.87), women (OR= 1.69, 95% CI= 1.59-1,80), married, and among patient with chronic

condition like COPD, osteoporosis, ischemic heart disease and heart failure (42).

14.4. Adherence to Multiple Prescribed Medication Among Diabetic Patients

Treatment guide lines of DM encourage the effort promote the medication adherence and

appropriate intensification of medication to achieve therapeutically effective dose. But

7



unfortunately, adherence among many patients are poor (56). A cross sectional study conducted
in Greece suggests from 644 outpatients participated in the study 47.8% of patients had been
receiving anti-diabetic medication monotherapy, 38.2% combination therapy with two anti-
diabetic drugs, 11.8% with three drugs, and 2.2% with four drugs. Additionally, 44.4% of
patients with comorbidities exhibited MMP, compared with 4.8% of patients who were
diagnosed only with diabetes (P = 0.001)(40). A study on polypharmacy and medication
compliance in patients with type 2 diabetes reports only 18% the patients took one drug with
average drugs of four medications. From the study subject 92% of the patient were compliant to

medications(18).

Retrospective study conducted in Cyprus suggests level of prescribed MPM was 87.6% of
patients, whom 46.7% received more than 12 medications (p< 0.001). From those with MPM
only 60.9% of the patient were adhered to their medication as per prescription. Moreover, 28.9%
of patients often/very often missed taking their medications because they feel better and 22.7%
increased drug dosage in order to feel better (57). Whereas, study conducted on 910 Boston
Hospitals Reveals Patients were taking a mean of 4.1 (x1.9) diabetes-related medicines with the
average 7-day adherence of 6.7 + 1.1 days. According to this study, total number of medicines
prescribed was not correlated with medication adherence. But adherence was significantly lower

for medicines not felt to be improving current or future health(36).

Study conducted on Evaluation of Adherence to Therapy in Patients with diabetes reports
Average number of medicines taken by each patient daily were 4.75 + 1.73 (mean + SD). 70%
patients reported non-adherence to medication schedule. According to this prospective cross
sectional study Morisky medication adherence questionnaire 0%, 26% and 74% of patients
where highly, moderately and lowly adhered to prescribed medicine, respectively. Unawareness
about need of each medicine (55.66%), forgetfulness (50.66%) and high cost (43.33%) were the

common causes of non-adherence(39).

A study conducted on Assessment of medication adherence in type-2 diabetes patients on poly
pharmacy and the effect of patient counseling given to them in a multispecialty hospital in Indian
hospitals, on 240 patients, 51.7% of them where adhered to their prescribed medicines (25).
Another survey study conducted on the effect of polypharmacy on drug compliance among
diabetic and hypertensive patient reveals from 321 patient surveyed more than half (58.3%) of

8



them are either not partially compliant or totally non-compliant to their prescribed medication
(45).

14.5. Predictors of Adherence to Multiple Prescribed Medications

Questionnaire based interview conducted in Sri Lankan reports out of 247 patient interviewed a
good compliance to medication were seen in 38.4% of patients with large number of tablets that
they need to swallow, fear of side effects with long-term drug intake and unclear instructions as

the main reasons for poor drug compliance(58).

A retrospective observational study conducted from 2006-2009 reveals Age, number of index
medications, and physician-related factors like receiving medication for Diabetes and
Hypertension from the same physician were significantly associated with Multiple Medication
Adherence (MMA). But the proportion of multiple prescribers (when the patient followed
different units regularly and prescribed medicine from different physician) was not significantly
associated with MMA (46). Another study reveals variable independently associated with
medication non adherence were increased number of medication, increased daily dose, concerns

of side effects, taking metformin and presence of one or more microvascular complication (59).

A cohort study on Evaluation of Polypharmacy in Patients with Type 2 Diabetes Mellitus and
Its Association with Medication Adherence and Health Care Costs reports higher level of
multiple medicine was associated with a higher likelihood of adherence than the non-multiple
medicine cohort (minor: OR=2.18, 95% CI=1.99-2.40; moderate: OR=3.58, 95% CI1=3.20-3.99;
major: OR=4.70, 95% CI1=4.07-5.43) (55). Similarly, according to study conducted by Austin
and Rogers P. the presence of multiple medicine by itself are determinants of adherence to
medication and quality of life of the patient(43). A survey study conducted in Palestine reveals
that, there is significant difference in the degree of adherence with respect to the number of
medications taken by diabetic patients where, good adherence decreases and the total of poor

plus the non-adherence increases with increasing the number of medications (45).

Mixed study conducted in University Diabetic Center of Riyadh, Saudi Arabia factors associated
with adherence to anti diabetic medication were observed with increasing age (OR, 1.084; 95%
Cl, 1.056- 1.112), taking fewer non-diabetic medications (OR, 0.848; 95% CI, 0.728-0.986).

But, reports has no evidence that gender, marital status, education level, income and diabetes

9



duration) were associated with OHA adherence (47). Another study conducted in 2017 in
Middle East and North Africa shows adherence to medication were Positively associated with
knowledge about the disease and medications, regular follow-up visits, and patients’ positive
beliefs about effectiveness and motivations about medications, while negatively associated with

factors like forgetfulness, side effects, and polypharmacy(49).

A Cohort study conducted in 2015, at U. S describes Adherence was independently associated
with older age, male sex, higher education, higher income, higher daily total pill burden, and
lower out-of-pocket costs. Patients who were new to diabetes therapy were significantly less
likely to be adherent(50). A prospective questionnaire based cross sectional study reveals, not
buying all medicines (58.66%), not taking prescribed dose of medicines (34%), taking additional
non-prescribed medicines (30%) and not taking medicines for required duration (25.33%) were
common types of non-adherence and unawareness about need of each medicine (55.66%),

forgetfulness (50.66%) and high cost (43.33%) were the common causes of non-adherence(39).

A Proposed Holistic Conceptual Framework for Barriers to Medication Adherence in Diabetes
in 2017, conceptualize barriers related to medication adherence as patient related
(Sociodemographic factors, Beliefs on clinician’s ability, Availability of pharmacy, Knowledge
of the patient, Belief on effectiveness of drugs) , medication related like medication complexity
(in terms of frequency, timing of medicine, number of injection per day and methods of
administration) and Adverse drug reaction, disease related (duration and complication,
asymptomatic), provider related ( patient provider interaction, knowledge of the provider)- ,
system related (financial and accessibility)-, and societal ( support, stigma and discrimination)
related factors that can affect the Adherence to medication(48).

14.6. Conceptual Framework

The conceptual frame work of this study is conceptualized by the principal investigator based
on the literature review mainly focusing on the factors related typically with adherence to
Multiple Prescribed Medication which is extracted from study conducted by (12, 37, 39, 41, 42,
44, 48-50, 58).

The concept is headed by five main factors as sociodemographic related factors, disease related
factors, health care related factors, medication related factors and presence of multiple

prescribed medication which can affect adherence to Multiple Prescribed Medications.

Beliefs and Knowledge of the patient

Medication related related factors
factors
e Number of medicine e Beliefs on clinician’s ability

e Types of medicine e Belief on effectiveness of drugs



Sociodemographic factors

e Age,
e Sex,
e Place of residence

e Level of education
e Level of education
e Monthly income —

e Occupation
e Religion
e BMI (Body Mass Index)

[
Disease related factors .
Number of disease °
Types of disease
Duration of disease
Complication of disease

Figure 7 conceptual frame work for the study on Adherence to Multiple Medication
Prescription and associated factors among Type 2 Diabetic Patients at Addis Ababa

tertiary Hospitals, 2019.

Multiple Adherence
prescribed — to Multiple
medications pres_cnt_)ed

medications

/—l‘ealth care related factor

Unclear instruction

Frequency of consultation per year
Pharmacist interaction,

Multiple prescribers

Availability of pharmacy/ medicine
Diabetic education

15.JUSTIFICATION OF THE STUDY

The prevalence of type 2 diabetes is rising among adults with coexisting chronic complication
like hypertension, dyslipidemia, coronary artery disease, depression and chronic kidney disease,
which requires the use of multiple medications to treat them accordingly. This put patients at
high risk of multiple prescriptions (administration or use of more medications that are clinically

indicated), as inevitable choice with an estimated prevalence of multiple prescription 54%—-84%

(2, 13, 35, 36).
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Even though, multiple medication prescription are substantially linked with improved health
outcome and reduce diabetes-related morbidity and mortality, the extent of treatment beneficial
aspects may be limited by a lack of treatment adherence (18, 37, 38). Having this benefits, the
adherence of people with multi morbidity to multiple prescription are relatively low which
ranges from 51.7%-80% (25, 36, 39, 40).

Despite high prevalence of Diabetes in Ethiopia, little is known about prevalence of multiple
prescribed medicine and its adherence among T2DM visiting diabetic clinic specially in study

setting to the best of my finding (32).

Assessing the magnitude of MPM and its adherence is the strategy to deal with the issue of
multiple medication prescription and raise the adherence level of the patient living with T2DM
taking multiple medication prescription. Therefore, this study aims to assess the prevalence of
multiple prescribed medicine, to identify the level of adherence to multiple medications, and its

predictors among T2DM patients.

16.SIGNIFICANCE OF THE STUDY

This study was designed to assess the level of multiple prescription of medications adherence
and associated factors among people living with type 2 diabetic visiting diabetic clinic at Addis
Ababa Tertiary Hospitals. Thus, it is expected that the result of this study will guide nurse
educators, counselors, and adherence supporters in diabetic and treatment adherence related

education

The findings from this study will also improve awareness of patients, pharmacists, and nurses
related to multiple medications. In addition, this study will also help nurses to educate the
patients on importance of multiple prescribed medicine and reduce negative myths of multiple
prescribed medicine.
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It is also expected that the finding from this study may be helpful in designing a future nursing
educational plan for patients having multi morbidities on multiple prescriptions for professional
nurses in Ethiopia. The knowledge gained from this study will also trigger Food and Drug
administrative agencies to regulate and provide guidelines on strategies on how medications for

comorbidities have to be prepared and administered.

The findings of this study might also help to provide base line data for researchers who want to
conduct further study on a similar topic. Hopefully, this study may expand the existing literature

on multiple prescribed medicine and factors associated with adherence.

17.0BJECTIVES
17.1. General Objective

To assess Prevalence and Adherence to Multiple Prescribed Medications and its predictors

among Type 2 Diabetic Patients visiting Diabetic Clinic of Addis Ababa tertiary Hospitals. 2019
17.2. Specific Objectives

e To assess the prevalence of Multiple Prescribed Medications among Type 2 Diabetic
patients visiting Diabetic Clinic of Addis Ababa Tertiary Hospitals, 2019

e To describe factors associated with Multiple Prescribed Medications among Type 2
Diabetic patients visiting Diabetic Clinic of Addis Ababa Tertiary Hospitals, 2019
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e To determine adherence to Multiple Prescribed Medications among Type 2 Diabetic
patients visiting Diabetic Clinic of Addis Ababa Tertiary Hospitals, 2019

e To identify predictors of adherence to multiple prescribed medications among Type 2
Diabetic Patients visiting Diabetic Clinic of Addis Ababa Tertiary Hospitals, 2019

18.METHODS AND MATERIALS

18.1. Study Area and period
The study will be conducted in selected Hospitals in Addis Ababa, Ethiopia. Addis Ababa

is the capital city of Ethiopia which is located in the center of the country and home to nearly

7 million people. The four major ethnic groups living in the city are Amhara (47%), Oromo
(19.5%), Tigre (6.2%), Gurage (1.6%) and Amharic (70.8%), Afan Oromo (11%) and Tigrigna
(3.6%) are the three dominantly spoken languages in the city. Addis Ababa has 51 hospitals, 84
health centers, and around 700 private clinics out of which 75 are higher clinics(60). Tikur
Anbessa Specialized Hospital (TASH), Saint Paulos hospital and millennium medical college
(SPHMMC) and Torhayloch specialized and comprehensive hospital (TSCH) are the three
largest and tertiary hospitals in Addis Ababa. TASH is the largest referral and teaching hospital
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and sees approximately 370,000 — 400,000 patients a year(61). SPHMMC is another largest
hospital with an inpatient capacity of more than 700 beds and sees an average of 1200 clients
from emergency and outpatient daily (62). Torhayloch specialized and comprehensive hospital
is another tertiary hospital managed by defense force and is providing specialized service for

patients coming from all over the country from military services(63).

These three hospitals have been providing specialized clinical services for patients as a referral
center for the country. They are appropriate for the study because they have an independent
diabetic clinic, which gives services to patients with diabetic and diabetic related cases as an
outpatient and inpatient department. The percentage of Type 2 diabetic patients on follow up in
these hospitals are approximately 90% from total diabetic patients (HMIS of the three hospitals
and observed through situational analysis). Currently, the hospital sees on average 800, 550 and
220 type 2 diabetic patients per month at TASH, SPHMMC, TSCH respectively (HMIS of the
three hospitals). The study will be conducted from March 1- April 1/2019 at selected Addis
Ababa public Hospitals.

18.2. Study Design
An Institutional based cross sectional study design will be used to elicit the information from

the study population.

18.3. Population of the Study

18.3.1. Source population of the study
All people living with Type 2 diabetes visiting diabetic clinic in the three selected Addis Ababa

hospitals.

18.3.2. Study population of the study
All people living with Type 2 diabetes visiting Diabetic clinic of selected three Addis Ababa

Hospitals who have follow up during data collection period and fulfill the inclusion criteria.

18.3.3. Study Units

Each people living with Type 2 diabetic attending Diabetic clinic of three selected Addis Ababa

Hospitals from which actual data are collected.
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18.4. Eligibility Criteria

18.4.1. Inclusion
This study will include T2DM patients, 18 years or above, those who have follow up in the
selected three hospitals diabetic clinic and taking diabetic medication for at least three months

in the study setting.

18.4.2. Exclusion criteria
Critically ill patient, patients with psychiatric disorders, and unwilling to participate will be
excluded from the study.

18.5. Sample Size Determination
To calculate the sample size for this cross-sectional study, it is assumed 95% of confidence
level, 0.05 margin of error, 0.5 proportion of adherence to MPMs since there is no study
conducted in similar setting on similar topic. The sample size will be calculated using single

population proportion formula.
Where:

e n; =the initial sample size required
e P=0.5assumed adherence to MPM
iz (1:96)2:05(1-0.5)_ a0, e d=degree of accuracy (0.05)
(0.05)2 T e Zo/2- critical value which is assumed 95% CI

Then considering 10% non-response rate the final sample size will be 422.

18.6. Sampling Technique
Systematic sampling will be employed to select the study participants. The average number of
patients visiting the three hospitals per months on follow up are 800, 550 and 220 at TASH,
SPHMMC, and TSCH respectively. The calculated sample size will be allocated proportionally
for the three hospitals, and hence 215, 148, and 59 from TASH, SPHMMC, and TSCH
respectively. The sample will be taken based on every K’s (every 4patients) by selecting random
start by lottery methods and adding k’s for a subsequent participant to collect data by exit

interview. 422 patients will be taken as an actual participant.

Addis Ababa Tertiary
Hospitals with DM
clinic



Torhayiloch
Hospital Per
month
N1=220

n1=59

Figure 8 schematic representation of sampling technique for study conducted on

prevalence and adherence to multiple medications and associated factors among Type 2

Tikur Anbessa
Specialized Hospital
per month

N2=800

Proportional allocation

n,=215

n=422

St. Paulos
Hospital Per
Month
N3=550

n3:148

Diabetic Patients visiting Diabetic Clinic of Addis Ababa tertiary Hospitals, 2019

18.7. Operational Definitions

e Multiple Prescribed Medications: -in this study, Multiple Medication prescription is
defined as the concurrent use of >4 medications regularly for at least 1 months or since
last follow up (11).

e Adherence to Multiple Prescribed Medication will be calculated using Morisky 8-item
medication (MMAS-8) adherence questionnaire(39, 64, 65). Adherence will be graded

as

v High when the patient correctly answered 8 Questions of MMAS-8

v" Medium when the patients correctly answered between 6 and 8 questions of
MMAS-8

17



v low when they correctly answer less than 6 questions of MMAS-8

e Diabetic and diabetic related medication is a medication taken by the patient orally,
inhalational, parenterally, or by drops regularly at least for the last 1month or since last
follow up will be recorded for each patient (53).

e Medication complexity: is the complexity of the regimens in terms of frequency, timing
of medicine, number of injection per day and methods of administration (48).

e Knowledge of the patient: is the knowledge questions related to knowledge about
disease, about medication, ability to read the label, knowledge about the targets of the
glycemic control and knowledge about the consequence of non-adherence (48).

o Beliefs of the patient: is the perception of the patient on effectiveness of the drug, on
intension of future adherence, ability of the physician and others (48).

e Multiple prescribers: is occurs when patient followed different units and prescribed

medicine from different physician (46).

18.8. Study Variables
18.8.1. Objective one and Two
Dependent Variable

e Prevalence of Multiple Prescribed Medications

Independent Variables

e Sociodemographic factors: gender, age, place of residence, marital status, ethnicity,
religion, occupation, monthly income, educational level, and body mass index.

e Disease related factors: number of disease, types of disease, duration of disease,

and Presence of complication

18.8.2. Objective three and four

Dependent variable

e Adherence to Multiple Prescribed Medication
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Independent Variables

e Sociodemographic factors: gender, age, place of residence, marital status, ethnicity,
religion, occupation, monthly income, educational level, and body mass index.

e Medication related factors: number of medicine, types of medicine, medication
complexity, cost of the medicine, Adverse drug reaction

e Beliefs and Knowledge of the patient: Beliefs on clinician’s ability, Knowledge of
the patient on consequence of non-adherence, Belief on effectiveness of drugs,
intention to continue the medicine and knowledge of the consequence of non-
adherence.

e Health care related factor: Unclear instruction, Frequency of consultation per year,
Pharmacist interaction, Availability of pharmacy/medicine, Multiple prescribers,
knowledge of clinician.

e Multiple Prescribed Medications

18.9. Methods of Data Collection
18.9.1. Data collection Instruments/tool

The data collection instrument is a structured pretested interview-based questionnaire and check
list guided document review. The questionnaire was adapted from literatures (12, 37, 41, 42, 44,
48, 49, 57, 58) and standardized Morisky Medication Adherence 8 item Scale (64, 65). The
questionnaire was prepared originally in English language and then translated into Amharic
language for data collection purpose by fluent Amharic and English speakers and then back to
English by other translators. The questionnaire was organized into four heading as
sociodemographic characteristics of the respondents, the questionnaire to extract the
information from the participant's medical record regarding the medication regimen, known co-
morbid or complication states and glycated hemoglobin (hbAlc) and duration of the disease,
Morisky Medication Adherence Scale-8 item containing 8 questions will be used to evaluate
self-report of adherence to multiple prescribed medications, and 20 questionnaire to interview
the patients on multiple prescribed medication about health care provider related factors,
medication related factors, perceived beliefs and knowledge of the patient and presence of
multiple prescribed medications to obtain information related to factors associated to adherence
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to MPMs . Patient taking four and above medications as the standing dose will be considered
multiple prescription of medication users. Whereas, a score MMAS-8 of 8 indicates high
adherence, a score of 6-7 indicates medium adherence whilst a score of less than 6 indicates
poor adherence for Adherence measuring questionnaire.

18.9.2. Data Collectors and Data Collection Procedure

The data will be collected by a total of three data collectors who have a minimum of a diploma
in nursing and who can speak Amharic language fluently. Three supervisors with MSc in either
Public Health or nursing will be selected.

The data will be gathered using structured questionnaire, face to face exit interview from type 2
diabetes by selecting them systematically, after asking them for their willingness and oral

informed consent.

The responsibility of the supervisors is to check whether the questionnaires are correctly filled
out during data collection period. Supervisors will collect the completed questionnaire and
handover it to the principal investigator on the day data collection are conducted. Each
questionnaire filled will be checked for completeness of the information’s by the principal

investigator and will be processed subsequently on a daily basis.
18.10. Data Quality Control

Data collectors and supervisors will be trained intensively for one day by principal investigator
on the topic of study, objectives, sampling strategies, inclusion/exclusion, informed consent,

data collection strategies, handling, clarity, and completeness.

Pre-testing will be conducted on 5% of the total sample teaching hospital (Yekatit 12 Hospital
and Medical College) 2 weeks before the actual data collection begins for clarity, completeness,
and understandability and then, necessary correction will be made on the questionnaires. The
collection of data will be checked by supervisor at each data collection center and by principal
investigator on daily basis for any incompleteness and /or inconsistency and data with filling

errors will be deleted from data set. Each questionnaire will be identified by the ID given for it.
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Data validity and reliability will be maintained through close supervision of data collectors by

supervisors and principal investigator.
18.11. Data Processing and Analysis

All the data will be checked for completeness and consistency by cross-checking and then will
be coded and double entered into Epi Data Version 3.1 computer software package and cleaned
for inconsistency. For further analysis, the data will be exported to Statistical Package for Social

Science (SPSS) software version 21.0.

The data will be processed using both descriptive and inferential statistics. The demographic
features, magnitude of MPM, adherence to MPM will be processed descriptively using mean,
median, rate, and ratio. During analysis Adherence will be re categorized as adhered when score
when the patients score between [6-8) answer from 8 items and non-adhered if answer less than

6 items from 8 questionnaires.

For Analysis first, we run a bivariate analysis using the logistic regression model to identify
those factors with p < 0.25 for inclusion in the multivariate analysis. The multivariate analysis
will be conducted using the logistic regression model to identify the predictors of MPM and to
measure the level of covariation using the odds ratio. The significance of the correlation will be
tested by using the Wald statistics/maximum likelihood method at 95% confidence level. Those
factors with p < 0.05 at 95% confidence level in the final model will be considered as statistically
significant predictors

Text, tables, graphs will be used for diagrammatic presentation and summarization of the

variables.
18.12. Ethical Considerations

The study will be conducted after getting ethical approval and clearance from institutional
review board (IRB) of school of Nursing and Midwifery, College of Health Sciences, Addis
Ababa University. The supportive letter will be given from Addis Ababa University to selected
Addis Ababa hospitals and letter of permission will be obtained from each hospital, then after a
letter of cooperation will be sent to the department of a diabetic clinic.
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Oral informed consent will be obtained from the study participants. Study participants will be
provided with information about the objectives of the study, the right to withdraw at any time if
they fill uncomfortable with the questionnaire and as they have had right to respond fully or
partially to the questionnaire without any risks and penalty. They will also be informed as the
information given by the respondents will be used for research purposes only, as confidentiality
and privacy will be maintained by omitting the names of participants during the data collection
procedure. Additionally, they will also be informed that the study does not cost additional
expenses on the study participants except their time expense.

18.13. Dissemination of Results

Finding of this study will be presented in open defense and submitted to Addis Ababa University
college of health science, school of nursing and midwifery, to CHS library, and to selected

hospitals diabetic unit.

Effort will also be made to publish in peer reviewed journals and will be presented in different

national and international conferences and seminars.
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Table 5 Work plan for study of Adherence to Multiple Prescribed Medication among Type

19.WORK PLAN

2 diabetic patients, Addis Ababa, Ethiopia 2018.

s/n | Activities Res. Time in months
Body
I
1 Topic selection | Pl
2 | Proposal Pl
finalization
3 | Budget approval | IHRERC
and ethical
clearance
4 Prepare for field | Pl
work
5 Selection & Pl
training of DC
and supervisors
6 Pre-test PI+DC+
Sup.
7 Data collection | DC+PI+
and entery Sup. +
DEC
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8 | Data analysis and | PI
thesis write up
9 Submission of
draft to advisor
and final thesis
draft to

department

Pl

10 Pl
Mock and Final
defense
Submitting final
thesis draft
Monitoring
overall activities

Key: DC = Data Collector, DEC = Data Entry Clerk, IHRERC = Institutional Health Research

11 Pl

12 Pl

Ethical Review Committee, Pl = Principal Investigator, Sup. = supervisor

20.BUDGET BREAK DOWN

Table 6. tentative budget breakdown for study on adherence to multiple prescribed
medication among Type 2 Diabetic patients. Addis Ababa, Ethiopia, 2019

A/ STATIONARY

S/IN ITEM UNITS QUANTITY | UNIT TOTAL
DESCRIPTION PRICE PRICE
1 Duplicating paper | Pads 2 80 160
2 Printing Price 4(422) 1 1688
guestionnaires
3 Printing document | Price 2x45 +4x70 |1 370
4 Pen and pencil Price 16 +8 pencil |5 120
5 Computer typing Price 1 500 500
Subtotal 2838
B/ PERSONAL COST
S/IN BODY NUMBER | OCCUPATION | COST NUMBER | TOTAL
REQUIRED | OF PER OF
PERSON DAY TOTAL
DAY
Secretarial 1 At least level 111 | 100 3 300
1
2 Translators | 2 Msc 179 2 716
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3 Training of | 6 All the same 179(6) 1 1074
data
collectors
4 Trainers 1 MSc candidate | 179 1 179
5 Investigator | 1 MSc candidate | 179 22 3938
6 Super visor | 3 MSc 179 22 11814
nurse/public
health
7 Data 3 Diploma 124 22 8184
collectors
Subtotal 26205
C/ CONTENGENCY .......... 10%.
BUDGET SUMMERY: -
A/ STATIONARY ..., 2838
B/PERSONAL COST................. 26205
C/CONTINGENCY........covennn.. 2904.3
GROUND TOTAL (A+B+C) .........31947.30 E.B
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22.ANNEX-

ADDIS ABABA UNIVERSITY, COLLEGE OF HEALTH SCIENCE, SCHOOL OF
NURSING AND MIDWIFERY, POST GRADUATE PROGRAM, DEPARTMENT OF
ADULT HEALTH NURSING

QUESTIONNAIRES’ FORMAT FOR RESPONDENTS ON  MULTIPLE PRESCRIBED
MEDICATION ADHERENCE AND ITS ASSOCIATED FACTORS AMONG TYPE 2
DIABETIC PATIENT VISITING DIABETIC CLINIC OF SELECTED ADDIS ABABA
HOSPITALS.

Appendix I: Information Sheet

Introduction: Good morning/good afternoon! My name is and | come

from . | am working as data collectors on the study of Multiple Prescribed
Medication Adherence Among Type 2 Diabetic Patient Visiting Diabetic Clinic of Addis Ababa

Hospitals. The study is being conducted by Mr. Aman Mamo who is an MSc student in Adult
health nursing specialty at Addis Ababa University.
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Objective: To determine the level of Adherence to Multiple Prescription Medication Among
Type 2 Diabetic Patients visiting Diabetic Clinic of Addis Ababa tertiary Hospitals. 2018/19”.
You are being asked to take part in this study and to respond genuinely. This questionnaire asks
about demographic factors, the number of medication you took for your disease and adherence

status of your medication. It will take approximately 25 minutes to complete the questionnaire.

Participation: Your participation is voluntary and you are not obligated to answer any question
you do not wish to answer. If you feel discomfort with the question, it is your right to drop it

any time you want without penalty.

Risks and Benefits: This study doesn’t benefit you directly, however, your honest answer to
these question will help us to understand better how patients are adhering to their diabetic and
related treatment and factors associated with multiple prescriptions. This finding will also help
to develop good strategies and to solve the problems of the future, we greatly appreciate your
truthful and ken participation in responding to these questions. There is no harm or discomfort
including physical, psychological and social risks to you, except the time spent on completing

the questionnaire.

Confidentiality: personal information will be identified with in the data processing only. Your
name will not be needed in this form and will never be used in connection with any information
you tell us. All information given by you will be kept strictly confidential. The collected data

will only be used for the purpose of the study.

Person to contact: If you have questions regarding this study or would like to be informed of
the results after its completion, please feel free to contact the principal investigator using the

following address.
Address of the principal investigator:

Cell phone: +251966889998/ Email: amanmamo68@gmail.com

Data collector’s name Signature Date

THANK YOU VERY MUCH FOR YOUR COOPERATION

Are you willing to participate in the interview? Yes/No
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IF NO, thank you
IF YES, Consent Form
CONSENT FORM

| have been briefly informed about the study and I clearly understood the purpose, risks, benefit,
and the right to participate and withdraw at any time. | have also informed that there is no direct
financial benefit for my participation. Since it doesn't affect my personal life, I don't need any

remedy. Consequently, I am willing to participate in the study.

Appendix Il: English Questionnaire
Section 1. Socio Demographic Characteristics of study participants related to diabetic and

diabetic related disease.

NO Questions Coding categories
116 | Sex 1 male
2 female

117 | Whatisyourage inyears? | ...ociiiiiiiiiiannn.

118 | Which Ethnic group you belong to? | 1 Amhara 2 Oromo 3 Tigre
4 Gurage 5 Other specify

119 | What is your marital status? 1 unmarried 2 married

3 divorced 4 widowed

120 | What is your religion? 1 Muslim 2 Orthodox 3 Catholic
Protestant 5 Others (specify)
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121 | What is your level of education? 1 unable to read and write 2 can read and write 3 grade
1-8 4 grade 9-12 5 diploma 6 degrees and
above

122 | What is your Current occupational | 1 gov’temployee 2 unemployed 3 private employee

status? 4 students 5 merchants 6 others specify -----

123 | Your approximate Monthly income | 1 <100 2 100-499 3 500-1400 4 >1400

(ET Birr)?
124 | What is your place of residence? 1 Addis Ababa 2 outside Addis Ababa

Questionnaire to be filled by interviewing the

patient or from the patient’s medical records

125 | Weight |- (in KG)
126 | Height | - (in meter)
127 | Glycated hemoglobin (HbAlc) | ----- (%)
128 | Time since diagnosis of the disease | (in years)
in years
129 | Is there any complication of the 3. Yes
disease ( diabetes) diagnosed 4. No
130 | If, Yes for Q114 which types of
chronic disease diagnosed in
addition to T2DM ( list disease)
131 | List of medication used regularly
by the patient including Anti
diabetic medication in kinds
132 | Number of medication taken by the | ----------=------

patient for the past 1 months or

since last follow up.

If the patient took less than four medications, Thank the patient and finish the study.

If four and above proceed to the next section
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SECTION 2. Morisky Medication Adherence scale-8 items(64, 65) measurements of study

participants.

You indicated that you are taking medication for your diabetic and diabetic related disease.
Individuals have identified several issues regarding their medication-taking behavior and we are
interested in your experiences. There is no right or wrong answer. Please answer each question
based on your personal experiences with your diabetic and related problems medication. Please
answer the following question by saying yes or no. use Likert scale for question number 208.

Code Morisky Medication Adherence scale-8 item questionnaire 1. Yes | 2. No

209 | Do you sometimes forget to take your all diabetic and diabetic

related pills?

2010 Over the past two weeks, were there any days when you did not

take your regular daily medicine?

2011 | Have you ever cut back or stopped taking your medication without

telling your doctor, because you felt worse when you took it?

2012 When you travel or leave home, do you sometimes forget to bring

along your medications ?

2013| Did you take all your medicine yesterday?

2014| When you feel like your disease is under control, do you

sometimes stop taking your medicine?

2015| Taking medication every day is a real inconvenience for some
people. Do you ever feel hassled about sticking to your treatment

plan?

2016| How often do you have difficulty remembering to take all your | O never/rarely
medication? 1 ones a while
2 sometimes
3 usually

4 all the time
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SECTION 3. Questionnaire to assess factors associated with adherence to multiple prescribed
medication among Type 2 diabetic patients attending diabetic clinic of Addis Ababa tertiary
hospitals, 2019.

Questions Coding categories

Questionnaire used to assess medication related factors

3021 | Do you take all your medicines regularly 4. Yes
according to doctors order? 5. No
6. Idon’t remember

3022 | If your answer for Q301 is yes skip to 303, if | 12. | was too busy with other
Q301 is no what was/were the reasons for not thing or simply forget
taking the prescribed medicines regularly? More | 13. | was away from homes
than one answer is possible 14. | feel depressed

15. I ran out of medication

16. 1 had many medicines to
take

17.1 felt the drug is to toxic
(side effects)

18. I have no remainding aids
and supporting family in
my homes

19. The clinic is far from my
house

20. 1 have no money to go to
the clinic

21. | did not think the drug is
doing anything to improve
my health.

22. 1 am confused about how
to take my medicine at a

time.
3023 | What do you think about the cost of your 4. Cheap
medications? 5 Medium
6. expensive
3024 | Is the medication you took is complex or 3. Yes
confusing to take? 4. No
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3025

If Yes for Q304, what makes your medication
complex to you? More than one answer is
possible

Its color

Its frequency

Number of injection
Methods of
administration

10. Others specify------

© XN

3026

Have you faced complication while you take your
medication? If no to Q305 skip to Q308

3. yes
4. no

3027

which side effects do you encounter commonly?
(more than one answer is possible)

3028

what measures do you take against the side
effects/complication?

. took until appointments

immediately
professional
immediately stop until an
appointment

report to

Questionnaire used to assess health care related factors

3029 | How frequent you visit your physician? 6. Every month
7. Every two months
8. Every three months
9. Variable
10. Others
3030 | From how many physicians/units you took your 5. one
medicines ? 6. Two
7. Three
8. Others----
3031 | Do you have open communication with health 3. Yes
care provider treating you? 4. No
3032 | Do you obtain education or assistance you need 3. yes
during your clinic visits? 4. no
3033 | Do you have access to reliable pharmacy any 3. yes
time you want? 4. no
3034 | Is the instruction given by Pharmacists 3. Yes
understandable? 4. No

Questionnaire used to assess factors related to Perceived knowledge and beliefs
of the patients

3035

Are you satisfied with your clinician services

3. Yes
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4. No

3036 | Do you feel health care provider treating you is 3. Yes

capable? 4. no

3037 | Do you know the consequence of non- 3. Yes

adherence? 4. No

3038 | Do you know the targets of your glycemic 3. Yes

control? 4. No

3039 | Do you think the medication you took is effective 3. Yes

for your disease? 4. No

3040 | Do you intend to take the prescribed medicines 4. Yes

regularly according to the doctors order in the 5. No
future? 6. |am not sure

Thank you for your cooperation
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