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Abstract

Assessment of drug therapy problems and cardiovascular disease risk among adult hypertensive
patients at All Africa Leprosy and Tuberculosis Rehabilitation and Training Centre, Addis Ababa,
Ethiopia

Miftah Shafi, Addis Ababa University, 2019

Hypertensive patients are at high risk of developing drug therapy problems (DTPs) and poor
adherence due to different factors like: presence of comorbidities, polypharmacy and complexity
of drug regimens. Occurrences of DTPs in hypertensive patients are associated with harmful health
outcomes and unnecessary costs. ldentifying types of DTPs and associated factors are very
essential in DTPs prevention and reducing unnecessary health expenditures. Rise in each systolic
blood pressure 20 millimeters of mercury and 10 mmHg diastolic blood pressure is associated with
increasing risk of death from stroke and heart disease. This study was aimed to assess DTPs and
cardiovascular disease risk among hypertensive patients on follow up at All Africa Leprosy and
Tuberculosis Rehabilitation and Training Centre. A hospital based cross sectional study was
conducted among 305 hypertensive patients. Data was collected through patient interview and
medical charts review. DTPs were assessed based on Cipolle DTPs classification systems and
cardiovascular disease risk was calculated by using American Heart Association pooled cohort
Cardiovascular Risk Calculator. Descriptive statistics, binary logistic regressions were utilized and
P< 0.05 was used to declare statistical significance. Out of 305 study participants, 223(73.1%) had
at least one DTP. The commonest identified DTP was needs additional drug therapy (32.1%)
followed by drug interaction (25.8%) and dosage too low (12.3%). Nonadherence was identified
in 51.5% of study participants. The atherosclerotic cardiovascular disease (ASCVD) risk among
144 patients who had lipid profile was calculated and 40.3% of them had 20% or higher risk. Based
on multivariate analysis alcohol use, number of medications and blood pressure (BP) control had
association with DTPs occurrence whereas physical activity, salt restriction and duration of
treatment had significant association with adherence. Occupation, alcohol use and BP control were
statistically significant to ASCVD risk of 20% or higher.
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1. Introduction

1.1. Background

Hypertension is a cardiovascular disease, which causes disability and premature death
throughout the world. Hypertension is defined as office systolic blood pressure(SBP) values
>140 millimeters of mercury (mmHg) and/or diastolic blood pressure (DBP) values >90
mmHg (Williams et al., 2018). Common cardiovascular disease (CVD) risk factors in patients
with hypertension are cigarette smoking, diabetes mellitus (DM), dyslipidemia, obesity,
physical inactivity, unhealthy diet, low socioeconomic status, chronic kidney disease, family
history and advanced age (Whelton et al., 2017).

The global prevalence of hypertension is increased in 2000 to 972 million in both economically
developed and developing nations. By 2025 the estimated number is expected to be increased
to a total of 1.56 billion(60%)(Kearney et al., 2005). In Africa, hypertension had risen from
55 million in 1990 to 130 million in 2010 and by 2030 expected to be 217 million (Adeloye
and Basquill, 2014). The prevalence of hypertension among Ethiopian population was
estimated to be 19.6% (Kibret and Mesfin, 2015).

Blood pressure (BP) is classified as optimal, normal, high-normal, or grades 1-3 hypertension,
according to office BP. Patients with high-normal BP and low—moderate cardio-vascular (CV)
risk should be provided lifestyle interventions and patients with grade 2 or 3 hypertension,
antihypertensive drugs should be initiated in addition to lifestyle interventions (Williams et al.,
2018). Adults with stage 1 hypertension who have an estimated 10-year atherosclerotic
cardiovascular disease(ASCVD) risk of 10% or higher should be managed initially with a
combination of nonpharmacological and antihypertensive drug therapy (Whelton et al., 2017).
If hypertension is left uncontrolled it leads to end stage renal disease, heart failure, myocardial
infarction, stroke and is the number one attributable risk factor for death throughout the world
(Chobanian et al., 2003).

Drug therapy problem ( DTP ) is any undesirable event or circumstance experienced by a
patient that involves or is suspected to involve drug therapy and that interferes with achieving

the desired goals of therapy (Cipolle et al., 2012).



DTPs with no resolution can contribute to repeated hospital admissions, prolonged
hospitalizations and increased healthcare expenditures. The reason could be improper drug or
the dosage, drug-drug interactions or the patient factors such as drug —disease interaction or
adherence problems or any other drug related problems (Misita, 2013). DTPs might occur at
any stage of the medication process from prescription to follow up of treatment (Cipolle et al.,
2004). DTPs involving medications can be categorized in to one of the seven types (Figurel).
These include unnecessary drug therapy, need for additional drug therapy, ineffective drug,
dosage too low, adverse drug reaction, dosage too high and nonadherence (Cipolle et al., 2012).

Unnecessary drug therapy Dosage too low

Needs additional drug therapy Dosage too high

— Drug product

Ineffective drug

) Non-adherence
Adverse drug reaction

Figure 1: Drug Therapy Problem categories (Cipolle et al., 2004)

Poor adherence is especially common when a patient has poor knowledge, understanding and
perception of hypertension or when a complex antihypertensive drug regimen is prescribed
(Mohammad et al., 2016). Although the efficacy of antihypertensive agents has been
confirmed, the BP control within the desirable range remains unsatisfactory. Poor adherence is
one of the most important causes of uncontrolled BP. It also increases the risk of ischemic heart
disease 34 fold and the overall cardiovascular risk by 2-3 fold (Cutler et al., 2008). Poor
adherence to antihypertensive medications leads to the development of hypertensive
complications and increase risk of cardiovascular events which in turn reduces the ultimate

clinical outcomes (Asgedom et al., 2018).



1.2. Statement of the problem

Hypertension is becoming widely prevalent in both economically developed and developing
nations (Kearney et al., 2005). It’s prevalence in Ethiopia is also increasing due to change in
life styles (Kibret & Mesfin, 2015; Belayneh, 2015). Hypertension rarely occurs in isolation,
it is often clusters with dyslipidemia, DM and other CVDs. These comorbidities might
predispose patients for taking number of drugs for long time and cause complexity of drug
regimens. The relationship between increasing number of drugs used and number of DTPs is
strong (Viktil et al., 2006). DTPs are high in patients with increased number of prescribed and
over the counter drugs use (Singh et al., 2011). In addition to these availability of new drug
products potentially increase the risks of patient for DTPs. DTPs severely minimize the
effectiveness of treatment making this critical issue in population health both from the

perspectives of quality of life and health economics (Hussein et al., 2014).

DTPs are major concern in health care system because of increased cost, morbidity and
mortality. DTP is associated with prolonged length of hospital stay, increased economic
burden, and an almost 2-fold increased risk of death (Stafford et al., 2009). The costs associated
with DTPs have more than doubled to an estimated annual average of $177.4 billion (Ernst and
Grizzle, 2001). The decrease in healthy life-years is partly attributable to the institution of
polypharmacy to treat various comorbidities (Periquito et al., 2016). One third of all emergency
department visits were medication-related, including adverse events of which 70%-90% were
preventable (Farha et al., 2017).

Adherence to antihypertensive medications is vital because hypertensive patients usually
presented with comorbidities, multiple drugs for life long and these might adversely affect the
adherence level. Poor medication adherence is associated with poor treatment outcomes, wastes

healthcare costs and contributes to reduced BP control (Mohammad et al., 2016).

Hypertension increases risk for heart disease in a long-term fashion. Adults with hypertension
develop ASCVD five years earlier than their normotensive peers whose life expectancy is 5
years longer. Each SBP rise of 20 mm Hg, and 10 mm Hg rise in DBP, is associated with a
doubling in the risk of death from stroke, heart disease or other vascular disease (Dixon et al.,
2018). During hypertension management, it is important to consider CVD risk in addition to
BP measurement. Clinicians should consider a management paradigm based on CVD risk in
addition to blood pressure measurements (Navar et al., 2017). Almost 70% of adults between
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the ages of 60 and 79 years have evidence of cardiovascular disease as indicated by either

coronary heart disease, heart failure, stroke or hypertension (Dixon et al., 2018).

Even though different studies (Hussein et al., 2014 ; Tegegne et al., 2015; Hussen and Daba,
2017; Gizaw and Dubale, 2017; Ayele et al., 2018) were done on DTPs in different settings,
there is no study regarding DTPs and CVD risk among hypertensive patients at All Africa
Leprosy and Tuberculosis Rehabilitation and Training (ALERT) Centre. Therefore, the aim of
this study was to assess DTPs and cardiovascular disease risk among hypertensive patients on
follow up at ALERT Centre, Addis Ababa, Ethiopia.

This study might provide additional information regarding DTPs and CVD risk and used as a
reference material to other researchers when they conduct further studies on related topics.
Identification of DTPs are important components of pharmaceutical care and may contribute
in reducing drug related morbidity and mortality. In addition, identification of predictors for
the occurrence of DTPs and CVD risk might be helpful in looking for patients at risk. The
findings of this study also might be important in designing appropriate policies, plans and
resolution strategies for the prevention and management of DTPs, CVD risk and their
predictors.



1.3. Literature review
1.3.1. Drug therapy problems and associated factors

DTPs are major concern for patients with CVD that influence the desired outcome. A
prospective interventional study carried out in India for a period of 7 months among 112
hospitalized cardiovascular patients 53 drug related problems (DRPs) were identified from 44
patients. The most common DRP was found to be drug interactions (DI) (49.05%) followed by
adverse drug reaction (ADR) (18.86%), and failure to receive drugs (9.43%)(Shareef et al.,
2014).

A cross sectional study done in Jordan from five hospitals included 3,112 outpatients with
chronic disease and 74% of them were hypertensive patients. This study identified 32,348
DRPs with an average of 11.2 DRPs per patient. The most common DRPs were a need for
additional or more frequent monitoring, a problem in patients’ adherence to self-care activities
or non-pharmacological therapy and patient was not given instruction in or did not understand
non-pharmacological therapy or self-care advice. The numbers of DRPs were associated with
older age, being unmarried, having an education level of high school or less, not having health
insurance, and presence of certain clinical conditions, including hypertension, DM,
dyslipidemia, ischemic heart disease, cardiac catheterization, heart failure and gout (Al-azzam
etal., 2016).

A study done in Indonesian four primary health centers among 49 hypertensive patients showed
66 DTPs. Thirty seven (75.5%) of the study participants experienced one DTP, 9(18.3%) of
the participants experienced 2 DTPs, 1(2.1%) of them had 3 DTPs and 2(4.1%) of them had 4
DTPs (Nasution and Tanjung, 2016). Similarly, in Indonesian type 2 diabetic patients with
hypertension a total of 261 DRPs were identified. Drug choice problem was the most frequent
problems and number of medications significantly associated to number of DRPs (Zazuli et al.,
2017).



A cross sectional study done in Malaysia included 200 type 2 DM patients with hypertension
identified 287 DRPs. The most common type of DRPs encountered were drug choice problems,
dosing problems and DI (Huri and Wee, 2013). Similarly, a prospective study conducted in
Malaysia among 207 hypertensive patients revealed a total number of 172 DRPs with an
average of 2.15 + 1.5 DRPs per patient. The most frequent category of DRP was drug
interactions (33.7%), followed by ADRs (23.9%), drug choice problems (14.5%), dosing
problems (13.4%), and others (8.1%) (Redzuan et al., 2017).

A retrospective cohort study done in Saudi Arabia and United Kingdome indicated DTPs are
the major health issues that lead to hospitalization. DTPs were present in more than 50% of the
total study cohort (58.7% in the United Kingdome and 52.6% in Saudi Arabia. Out of these
70.9% and 41.5% led to hospitalization in the United Kingdome and Saudi Arabia respectively.
Polypharmacy was the main risk factor in both these studies (Hamid et al., 2016).

A prospective observational study done at Dessie referral hospital which included 147 patients
found a total of 159 DTPs and need additional drug therapy (35.85%) was the most common
followed by unnecessary drug therapy (30.19%) and dosage too low (13. 2%) (Belayneh et al
., 2018).

A prospective cross sectional study carried out among 300 type 2 diabetes patients with
hypertension at Jimma university specialized hospital found a total of 494 DRPs. The most
common DTPs were need for additional drug therapy (29.35%), ineffective drug (27.94%) and
dose too low (15.8%). Independent predictors of DRPs were age 41-60 years, age > 60 years
and presence of comorbidity (Yimama et al., 2018). Similarly a cross sectional study conducted
at Jimma which included 150 hypertensive patients showed majority of the study participants
experienced side-effects like fatigue(100%), headache (95%), peripheral neuropathy (70%),
gastrointestinal side effects (65%), cough (50%) and 53% of respondents misses their
medication by different reasons (Yenesew et al., 2015). Another finding from Jimma and
Felege Hiwot referral hospital showed a total number of 164 DTPs identified. Needs additional
drug therapy was the most commonly identified DTP. Number of comorbidity was statistically
associated with number of DTPs (Tegegne et al., 2015).



A prospective cross sectional study conducted at Bonga, Ethiopia included 130 adult patients
with cardiovascular disease showed 163 DRPs with the mean number of 1.5+0.8. Drug
indication related problems constituted the highest part 64(39.26%) and followed by non-
compliance to drugs 46(28.22 %), drug safety 32(19.63%) and drug effectiveness 21(12.89%)

related issues (Gizaw and Dubale, 2017).

A cross sectional study carried out among 271 hypertensive patients on follow up of dil-chora
referral hospital at Dire Dawa in Ethiopia found that, more than 71% of study participants had
at least one DTP. Needs additional drug therapy (62.4%) and nonadherence (32.8%) were the
two most common DTPs. Presence of comorbidity, taking >3 medications per day and

uncontrolled BP were factors associated with presence of DTPs (Hussen and Daba, 2017).

A retrospective cross sectional study done in Harar at Hiwot Fana specialized university
hospital among type 2 diabetes patients with hypertension identified 364 DRPs. The effect of
drug treatment being not optimal 179 (49.2%), untreated indication and symptoms 77 (21.1%),
unnecessary drug treatment 39 (10.7%) and ADRs 69 (19%) were the most frequent categories
of DRPs identified (Ayele et al., 2018).

A cross sectional study conducted at Ambo general hospital among 151 ambulatory
hypertensive patients, 200 DTPs were found. The most common DTP was indication type
problems. None of the independent variables were associated with both presence and number
of DTPs (Albachew et al., 2015).

A hospital based cross sectional study done at Adama referral hospital, which included 192
hypertensive patients showed 155 (80.7%) patients had at least one DTP and a total of 452
DTPs were identified from these study participants. The most commonly identified DTP was
D1 259(58.7%), followed by nonadherence (19.5%) and ADR (18.6%). Marital status, number
of drugs and number of comorbidities significantly affect occurrence of DTPs (Hussein et al.,
2014).



1.3.2. Adherence and associated factors

A cross sectional study done in China among 2445 hypertensive patients visiting four general
outpatient clinics of Hong Kong showed more than half of the study participants were adherent
to their medications. Advanced age and unemployment were predictors associated to good
adherence (Kang et al., 2015).

A cross sectional study carried out in Saudi Arabia among 308 hypertensive patients showed
27.9% were classified as perfect adherents and 72.1% as non-perfect adherents to
antihypertensive medications. Non-formal education, reporting a poor relationship with
physicians and having no comorbidities were predictors of non-perfect adherents (Alsolami et
al., 2015). Similarly, in Saudi Arabia among 204 hypertensive patients attending primary care
clinics showed more than half of the patients were nonadherent to their medications. Female
gender, controlled BP, age>65 years and being diabetic were found to be independent
predictors of medication adherence (Khayyat et al., 2017). Another finding from Saudi Arabia
reported a high level of compliance with antihypertensive medications which was observed
among 6.2% of patients whereas medium and low levels were observed among 67.4% and
26.4% of them respectively. Age > 50 years, females, widowed and those haven’t history of

chronic diseases were predictors of adherence (Alotayfi et al., 2018).

A cross sectional, multicenter study done in Malaysia among 653 hypertensive patients of
primary health clinics revealed that good adherence was observed in 53.4% of the study
participants. Gender, ethnic group and medicine knowledge positively affect adherence. On the
other hand, number of drugs patients were taking, BP control and frequencies of the

medications were found to negatively affect adherence (Ramli et al., 2012).

A cross sectional retrospective study carried out in Romania among 525 adult hypertensive
patients showed that 69.8% of the patients had high adherence, 20.3% had medium adherence
and 9.9% had low adherence. Gender, total cardiovascular risk, BP control, chronic kidney
disease and antihypertensive regimens was found to affect level of adherence (Varga et al.,
2018).

A descriptive cross sectional study done in Nigeria among 342 hypertensive patients showed
(30.0%) of study participants had low medication adherence. Age, employment status and

comorbidity were associated to adherence (Ajayi et al., 2018).



A cross sectional study conducted at Debre Tabor general hospital among hypertensive
patients that included 337 hypertensive patients showed three-quarters (75.1%) of the
participants were found to be adherent to their medication. Urban residence, age >60 years,
taking less than two drugs per day and having knowledge about hypertension and it’s treatment

were significantly associated with medication adherence (Teshome et al., 2017).

An institution based cross sectional study done at university of Gondar hospital among 384
hypertensive patients showed more than half of study subjects were adherent. Factors like
gender, distance from the hospital and number of comorbidities were associated with

medication adherence (Ambaw et al., 2012).

A cross sectional study conducted in Jimma which included 150 hypertensive patients showed
that 79 (52.9%) were adherent, 31 (20.7%) were moderately adherent, while 40 (26.4%) were
nonadherent to their antihypertensive therapy (Yenesew et al., 2015). Similarly study done in
Jimma involved 280 hypertensive patients showed 61.8% of the study participants were found
to be adherent. Comorbidity, alcohol intake, getting medications freely and combination of
antihypertensive medications were inversely associated with antihypertensive medication
adherence (Asgedom et al., 2018).

A cross sectional study done at Adama referral hospital among adults hypertensive patients on
follow up revealed more than half (59.5 %) of the study participants were found to be adherent
to their treatment. Age group (46-55years), lack of information and presence of comorbidities

have shown as predictors for adherence (Hareri et al., 2014).

A study done at Tikur Anbessa Specialized Hospital among 286 hypertensive patients revealed
that 69.2% of respondents were adherent to their medications. Marital status, work status,
health care facilities and duration of hypertension were associated with medication adherence
(Hareri et al., 2013).



1.3.3. Cardiovascular disease risk and associated factors

Quantification of total CV risk is an important part of the risk stratification process for patients
with hypertension. A unique and important aspect of CV risk estimation in hypertensive
patients is needed to consider the impact of hypertension mediated organ damage (Williams et
al., 2018). Screening for and management of other modifiable CVD risk factors are
recommended in adults with hypertension (Whelton et al., 2017). If hypertension treatment is
delayed to adults with a SBP between 120 and 139 mm Hg, as well as prior CVD or CVD risk
of 15% or higher, then 5.8 million untreated adults would be reclassified as treatment eligible;
furthermore, 8.5 million treated patients would require medication intensification (Navar et al.,
2017).

The 10-year Framingham global risk in 1,509 American persons aged >30 years showed 24%
of subjects had low risk, 21% intermediate risk, 23% high risk, and 32% had CVD (Wong et
al., 2009). Millions of Americans have CVD risk factors that place them at increased risk for
having a CV event, despite the existence of proven strategies for preventing or managing CVD
risk factors (Wall et al., 2018).

The sedentary lifestyle represents an important cause of obesity which increase the CVD risk
levels (Paula et al., 2013). Ten year risk of CVD in Canadian adults were 8.10%8.89 % and
the risk was increased by increase in age, decrease in education, and decrease in physical

activity and in smokers (Setayeshgar et al., 2013).

Estimation of 10 year CVD risk among 53,122 Malaysian population based on lipid profile
formula in the cohort study showed 12.7% risk in males and 4.2% in females. A high 10-year
CVD risk is reported among males, Malay ethnic group, those with lower education level,

and those with low physical activity level (Borhanuddin et al., 2018).

Across the world, there are different study findings regarding DTPs and CVD risk among
hypertensive patients and their predictors that are suggested to increase the occurrence. These
studies report different results due to their variation in study design, setting, patient related
factors and the likes. The current study was aimed to assess DTPs and CVD risk among
hypertensive patients who were on follow up at ALERT Centre.
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2. Objective

2.1. General objective

e To assess drug therapy problems and cardiovascular disease risk among hypertensive

patients who were on follow up at ALERT Centre

2.2. Specific objectives

e To determine prevalence of drug therapy problems among hypertensive patients

e To identify predictors of occurrence of drug therapy problems of hypertensive
patients

e To determine level of adherence of antihypertensive drugs among hypertensive
patients

e To identify predictors of adherence

e To determine ten year cardiovascular disease risk among hypertensive patients

e To identify predictors of cardiovascular disease risk

11



3. Methods

3.1. Study setting

The study was conducted in one of the referral public hospitals in Addis Ababa called ALERT
Centre. This hospital has a capacity of 240 beds with dermatology, ophthalmology,
and surgery departments, also an orthopedic workshop, a rehabilitation program, DM and
hypertension follow up services. Currently hypertensive patients are visiting the clinic every

Monday afternoon.

3.2. Study design and study period
A hospital based cross sectional study design was conducted from October 8, 2018 to February
5, 2019 at follow up clinic of ALERT Centre.

3.3. Source population

All adult patients who were on follow up for hypertension management at ALERT Centre.

3.4. Study population
All adult hypertensive patients who presented to ALERT Centre during data collection period

and fulfilled the inclusion criteria.
3.5. Inclusion and exclusion criteria

3.5.1. Inclusion criteria

e Patients who were taking anti-hypertensive treatment for at least 1year

3.5.2. Exclusion criteria
e Incomplete patient medical record
e Patients who were not willing to participate in the study

e Critically ill patients (unable to respond)
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3.6. Sample size determination and sampling technique
Sample size was computed based on single population proportion formula by using the
following assumption. The proportion (P) population with hypertension having DTPs is taken

as 50% to get possible minimum large sample size.

_ Zz2a/2p(1-p)

B dz2
_(1.96)2(0.5)(0.5)
T (0.05)2

Where: Proportion of DTPs (p) = 50 % Confidence level of 95 % chosen with z-value of 1.96

=384

Margin of error (d) = 5% n = 384 (sample size without adjustment and with p = 50%). Total
population of patients in 4 months (N) were 1000.

XN

. n
Corrected sample size = —
n+N

By using the correction formula and 10 % contingency 305 patients were included in the study.
Systematic random sampling technique was used to recruit the samples. Sampling interval (kth)
was obtained by dividing the total number of hypertensive patients that visited the clinic within
the study period by the allocated sample size. Hence, sampling interval was calculated as

follows:

_ 1000 _
305

The first patient was recruited randomly then every 3' patient- selection continued from the

patient registration list until the intended sample size was achieved.
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3.7. Study variables

3.7.1. Dependent variables
e DTP
e Patient adherence to their medication
e CVDrisk

3.7.2. Independent variables
e Sociodemographic variables (age, gender, educational status, marital status,
residency, salt restriction, physical activity and alcohol use)
e Clinical characteristics (comorbidity, number of medication, duration of treatment

and level of BP control)
3.8. Data collection and management

3.8.1. Data Collection Instrument

The relevant information about each patient including demographic data (age, sex, residence,
etc.) and patients’ clinical characteristics (BP control, current medication, comorbidity, etc.)
were collected through patient interview by using the prepared questionnaire (Annex II).
Physical examination, laboratory results, current medications, comorbidities, relevant previous

medical and medication histories were obtained from the medical records (Annex I11).

3.8.2. Recruitment of data collectors and training
One clinical pharmacist and two nurses were recruited for data collection and one day training
was provided to familiarize them how to retrieve pertinent data from medical record and how

to conduct patient interview.

Identification of drug therapy problems

The DTP evaluation tool was prepared based on Cipolle DTP categories with slight
modification (Cipolle et al . 2012). DTPs were identified by using most updated guidelines like
2016 Ethiopian Non-Communicable Disease, 2018 European Society of Cardiology (ESC).
Drug-drug interaction was evaluated by using Micromedex® health care series software. Major

drug-drug interactions were recorded and taken as one type of DTP.
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Adherence assessment

Medication adherence is very important for hypertensive patients to achieve BP control.
Therefore, adherence was taken as a major objective and conducted separately by using
Morisky medication adherence Scale (MMAS-8). The patients were administered interview
questionnaire on Morisky medication adherence scale. MMAS-8 an eight-item self-reported
adherence measure was used to measure patient adherence to their medications. It consists of
eight questions with closed dichotomous (yes / no) answers. The last question has a five point
Likert scale: “never”, “once in a while”, “sometimes”, “usually”, and “always.” The degree of
adherence was determined according to the score resulting from the sum of all the correct
answers: high adherence (eight points), medium adherence (6 to < 8 points) and poor adherence
(< 6 point). For purpose of analysis high adherence were taken as adherent and medium and
poor adherence were taken as nonadherent.

Cardiovascular disease risk assessment

The ten-year ASCVD risk was assessed by using AHA pooled cohort CV Risk Calculator
(ACC/AHA, 2013) and 2013 AHA Guideline on the Assessment of Cardiovascular Risk
(Bennett et al., 2014). The risk calculator uses parameters like age, gender, race, total
cholesterol, high-density lipoprotein, low density lipoprotein, BP (systolic and diastolic),
checking the patient is on (antihypertensive, statin and aspirin ) smoking status and history of
DM.

3.8.3. Data quality assurance

Before the actual data collection begun pretest was employed on 5% of study participants to
check the appropriateness of the data collection instruments and based on the pre-test finding
the necessary correction was made. Training was provided to data collectors before starting the
data collection and they were adequately informed about the aim of the study and data
collection methods. Continuous supervision of the data collection process by principal
investigator was maintained. Finally, the principal investigator identified the DTPs.
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3.9. Data analysis

The raw data collected from all patients was checked for its” completeness before data entry.
The data was entered and analyzed by using Statistical package for social sciences (SPSS)
version 23. Descriptive statistics such as frequency, percentage, mean and standard deviation
(SD) was used to summarize patients’ characteristics. Tables and charts were used to present
the results. Binary logistic regression was performed to relate each independent variable
to DTPs, level of adherence and ASCVD risk. Among the univariate analysis, those variables
with p<0.20 were selected for multivariate analysis. Multivariate analysis was used to assess
predictability of the independent variables to DTPs, level of medication adherence and ASCVD
risk. P value < 0.05 was considered statistically significant.

3.10. Ethical consideration

Letter of ethical clearance was obtained from the Ethical Review Committee of School of
Pharmacy, College of Health Sciences, Addis Ababa University (Annex V). So the letter was
submitted to medical director of ALERT Center and allowed to conduct the research. Verbal
consent from each patient was requested to participate in the interview and to extract data from
their medical charts. Patients were informed about the objective of the study and their full right
to refuse from participation at any point of time and also they assured by no means of the
service they get from the institution is affected. Privacy and confidentiality was ensured during
patient interview and review of patient medical charts. Thus, name and address of the patient

was not recorded in the data abstraction formats.
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3.11. Operational definitions

e Alcohol use : a regular consumption of any alcoholic beverage greater than 2 drinks
per day for men and greater than 1 drink per day for women (1 drink = 355 ml for beer
and 148 ml for wine ) (Whelton et al., 2017).

Adverse drug reaction: Any undesirable experience that has happened to the patient while
receiving a drug at normal doses used clinically is suspected to be caused by the drug (WHO,
1972).

e Controlled BP: BP < 140/90 mmHg in all patients (Williams et al., 2018).

e Drug-therapy problem : any undesirable event experienced by a patient that involves,
or is suspected to involve, drug therapy, and interferes with achieving desired goals of
therapy(Cipolle et al., 2012).

e Non-adherent : who score <8 based on Morisky Medication Adherence Scale-8

e Physical activity: Patients engaged in exercise or walking of a 30 minutes per day at
least for 5 days or cumulative of 150 minutes/week (Whelton et al., 2017).

e Salt restricted: Patients add little amount of salt in their meal
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4. Results

4.1. Sociodemographic characteristics of study participants

In this study, a total of 305 study participants were included. Majority 188(61.6%) of them
were females. Mean age of the study participants was 61.7+11.66 years and more than half of
187 (61.3%) of them were below 65 years. Majority 181(59.3%) of them were married. Of
these 274(89.8%) participants are Addis Ababa residents. Regarding their education status,
49.5% had no formal education. Among the study participants, 53.4% were unemployed and
15.1% were retired. Concerning social habits, 20% use alcohol, 66.9% restricted to salt use,
58.7 % drink coffee and 43% engaged in physical activity. Majority 264(86.6%) of the study
participants got their medication for free (Table 1).

Table 1: Sociodemographic characteristics of hypertensive patients attending follow up clinic of
ALERT Centre, Addis Ababa, Ethiopia, October 2018 -February 2019

Variables Category Numbers (%)
Sex Male 117(38.4)
Female 188(61.6)
Age <65 187(61.3)
>65 118(38.7)
Marital status Single 11(3.6)
Married 181(59.3)
Divorced 35(11.5)
Widowed 78(25.6)
Residential area Addis Ababa 274(89.8)
Out of Addis Ababa 31(10.2)
Educational status No formal education 151(49.5)
Primary 105(34.4)
Secondary 22(7.2)
Diploma and above 27(8.9)
Occupation Unemployed 163(53.4)
Employed 25(8.2)
Merchant 29(9.5)
Daily laborer 22(7.2)
Retired 46(15.1)
Other* 20(6.6)
Social habits Alcohol use 67(22)
Cigarette smoking 7(2.3)
Coffee use 179(58.7)
Physical activity 131(43)
Salt restricted 204(66.9)
Khat use 28(9.2)
Source of medication Free 264(86.6)
Paid 41(13.4)

*farmer, driver
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4.2. Clinical characteristics of study participants

About 46.2 % of study participants were on treatment for 5-10 years and had comorbidity
138(45.2%). More than three fourths (78%) of study participants took less than three drugs.
Hypertensive heart disease was the most common hypertensive complication 65(13.1%). The
average systolic BP range from 140-159 in 35.7% of study participants and diastolic BP <80
in 41% of study participants. The mean systolic and diastolic BP of the total 305 study
participants were 135.65+13.97 and 80.77+8.10 mmHg respectively. Based on the three
consecutive follow up average BP measurements of the study participants 170(55.7%) of them
had controlled BP according to ESC 2018 guideline (Table 2).

Table 2: Clinical characteristics of hypertensive patients attending follow up clinic of ALERT Centre,
Addis Ababa, Ethiopia, October 2018 -February 2019

Variables Category Number Percent
(%0)
Duration of <5 years 83 27.2
treatment 5-10 years 141 46.2
>10 years 81 26.6
Comorbidity Heart failure 16 5.2
(n=138) DM 13 4.3
Arthritis 21 6.9
Asthma 20 6.6
Stroke 22 7.2
Dyslipidemia 21 6.9
Others* 25 8.2
Number of drugs <3 drugs 240 78.7
>3drugs 65 21.3
Complications Hypertensive heart disease 40 13.1
( n=65) Peripheral neuropathy 20 6.6
Nephropathy 5 1.6
Average systolic BP <120 28 9.2
120-129 69 22.6
130-139 79 26
140-159 109 35.7
160-179 20 6.6
Average diastolic BP <80 125 41
80-84 76 24.9
85-89 48 15.7
90-99 49 16.1
100-109 7 2.3
BP control Controlled 170 55.7
Uncontrolled 135 44.3

*Retroviral infection, Valvular heart disease, Ischemic heart disease
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4.3. Patterns of Anti-hypertensive drugs

From the study participants 143(46.9%) of them were taking dual therapy followed by
monotherapy 130(42.6%) and triple therapy 32(10.5%). Hydrochlorothiazide (HCT) +
Enalapril 51(16.7%) was most frequently prescribed antihypertensive drugs followed by
Nifedipine + HCT 29(9.5%) and Nifedipine + Enalapril 29(9.5%). Among patients taking
mono therapy Enalapril 56(18.4%) was most frequently prescribed antihypertensive drugs
followed by HCT 43(14.1%) and Nifedipine 26(8.5%) (Table 3).

Table 3: Antihypertensive medications among hypertensive patients attending follow up clinic of
ALERT Centre, Addis Ababa, Ethiopia, October 2018 -February 2019

Variables Category Numbers Percent
(%)
Numbers of One 130 42.6
antihypertensive Two 143 46.9
Three 32 10.5
Monotherapy Enalapril 56 18.4
HCT 43 14.1
Nifedipine 26 8.5
Others* 5 1.6
Dual therapy HCT +Enalapril 51 16.7
HCT +Nifedipine 29 9.5
Nifedipine +Enalapril 29 95
Amlodipine + HCT 8 2.62
Amlodipine +Enalapril 5 1.6
Enalapril +metoprolol 3 1
Nifedipine +Atenolol 5 1.64
Others ** 13 4.3
Triple therapy HCT +Enalapril+Nifedipine 9 3
HCT +Enalapril+Amlodipine 1 0.3
HCT+Enalapril+Spironolactone 1 0.3
HCT +Enalapril+Metoprolol 7 2.3
Enalapril+Nifedipine +Metoprolol 1 0.3
Furosemide+Spironolactone+Metoprolol 4 13
Others*** 9 3
Non-steroidal anti-inflammatory drugs 66 21.5
Other than Antiplatelet 64 21
antihypertensive Statins 60 19.7
medications Protein pump inhibitors 30 9.8
Anti-asthmatic 26 8.5
Antidiabetic 19 6.2
Others **** 41 13.4

*methyl dopa, amlodipine ** enalapril+furosemide, metoprolol+furosemide, HCT+metoprolol
***HCT+enalapril+furosemide, enalapril+atenolol+HCT,
spironolactone+furosemide+nifedipine****allopurinol, highly active antiretroviral therapy, amitriptyline,

tramadol, Propylthiouracil, antibiotics
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4.4. Prevalence and types of drug therapy problems

A total of 446 DTPs were identified from 223(73.1%) of study participants. Among these
participants 1 DTP was identified in 95(31.1%), 2 DTPs in 70(23%) and > 3 DTPs in 58(19%)
(Figure 2).The average number of DTPs per patient was 1.5.

m 1 DTP
m 2 DTPs
m >3 DTPs

Figure 2: Number of drug therapy problems among hypertensive patients attending follow up
clinic of ALERT Centre, Addis Ababa, Ethiopia, October 2018 -February 2019

The most common type of identified DTP was needs additional drug therapy 143(32.1%)
followed by DI 115(25.8%), dosage too low 55(12.3%), ADR 51(11.4%), unnecessary drug
therapy 38(8.6%), ineffective drug 31(6.9 %) and dose too high 13(2.9%) (Table 4). As
illustrated in Table 5, there were 115 major DlIs identified in 92 (30.2%) of study participants.
From these HCT + Aspirin had the highest number.
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Table 4: Types of DTPs identified among hypertensive patients attending follow up clinic of
ALERT Centre, Addis Ababa, Ethiopia, October 2018 -February 2019

DTP category Causes of DTP No. of DTP  Percent
(%)

Drug interaction 115 25.8
Unnecessary drug Duplicate therapy 2 8.6
therapy No medical indication at 36

this time
Needs additional Preventive therapy 110 32.1
drug therapy Synergistic therapy 33
Ineffective therapy More effective therapy 22

available 6.9

Condition refractory to 4

drug

Drug not indicated for 5

condition
Dosage too low Ineffective dose 55 12.3
Adverse drug Undesirable effect 51 114
reaction
Dosage too high Dose too high 10 2.9

Needs additional 3

monitoring
Total 446 100

Table 5: Types of drugs involved in drug interaction among hypertensive patients attending follow up
clinic of ALERT Centre, Addis Ababa, Ethiopia, October 2018 -February 2019

Drugs involved in drug Numbers Percent (%)
interaction

HCT +Aspirin 32 27.8
Aspirin + Glibenclamide 5 4.3
Metformin +Aspirin 11 9.6
Allopurinol +Enalapril 1 0.9
Spironolactone +Aspirin 8 7
HCT + Indomethacin 18 15.7
Amitriptyline +Indomethacin 2 1.7
Aspirin +Indomethacin 1 0.9
Furosemide +Aspirin 22 19.1
Enalapril+Digoxin 1 0.9
Enalapril +Spironolactone 13 11.3
Aspirin +Clopidegrol 1 0.9
Total 115 100
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About 11.4 % of study participants experienced ADRs that were confirmed by treating
physicians most probably associated to the drug they took. Headache was the major

encountered ADRs followed by peripheral edema and dry cough (Table 6).

Table 6: Types and prevalence of ADRs among hypertensive patients attending follow up clinic of
ALERT Centre, Addis Ababa, Ethiopia, October 2018 -February 2019

Drug(s) Types of ADR Numbers Percent (%)
Atorvastatin Myopathy 3 5.9
Enalapril Dry cough 9 17.6
Nifedipine Ankle edema 10 19.6
Spironolactone Gynecomastia 1 2
Nifedipine Constipation 8 15.7
Enalapril, Headache 12 23.5
Nifedipine

Hydrochlorothiazide Hyperuricemia 6 11.8
Ciprofloxacin Allergy 1 2
Aspirin+clopidegrol UGIB* 1 2
Total 51 100

* Upper gastrointestinal bleeding

4.5. Predictors of drug therapy problems

The variables included in the univariate analysis were age, gender, alcohol use, physical
activity, comorbidity, aspirin use, statin use, non-steroidal anti-inflammatory drug use, BP
control, number of medication, duration of treatment, complication and salt consumption. As
illustrated in Table 7, in univariate analysis, factors that were associated with DTPs were
gender, alcohol use, presence of comorbidity, BP control and number of drugs (p<0.2).
According to multivariate analysis (Table7) three variables were statistically significant with
the occurrence of DTPs. Patients who took more than 3 medications were 4.8 times more likely
to develop DTPs as compared to patients took less than 3 medications (adjusted odds ratio(
AOR)=4.751, 95% confidence interval(Cl): 1.776-12.714, P=0.02). The odds of DTPs were
1.6 times higher among patient who had uncontrolled BP as compared to patients who had
controlled BP (AOR=1.567, 95% CI: 1.001-3.230, P=0.012). Patient who did not use alcohol
had lower risk by 58 % of developing DTPs as compared with patients who use alcohol
(AOR=0.418, 95% CI: 0.181-0.963, P=0.040) (Table 7).
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Table 7: Multivariate analysis of factors associated with DTPs among hypertensive patients attending
follow up clinic of ALERT Centre , Addis Ababa, Ethiopia, October 2018 -February 2019

Variables Category DTPs (%) Crude odds ratio AOR P-value
(COR)
Yes No

Gender Female 131(58.7%) | 57(69.5%) | 1 1

Male 92(41.3%) 25(30.5%) | 1.6(0.933-2.749) 1.507 (0.802-2.832) 0.202
Alcohol use | Yes 56(25.1%) 11(13.4%) | 1 1

No 167(74.9%) | 71(86.6%) | 0.462(0.229-0.934) | 0.418 (0.181-0.963) | 0.040*
Comorbiditi | No 137(60.6%) | 30(38%) 1 1
es Yes 89(39.4%) | 49(62%) | 0.562(0.335-0.943) | 0.622(0.341-1.134) | 0.121
Number of | <3 171(74%) | 69(93.2%) | 1 1
Medications | >3 60(26%) 5(6.8%) | 5.18(1.995-13.449) | 4.751 (1.776-12.714) | 0.002*
BP control Controlled | 117(52.5%) | 53(64.6%) | 1 1

Uncontroll | 106(47.5%) | 29(35.4%) | 1.656(0.981-2.795) | 1.567 (1.001-3.230) 0.012*

ed

4.6. Adherence status and reasons for nonadherence

Based on Morisky medication adherence scale 111(36.4%) of study participants had poor
adherence, while 148(48.5%) and 46(15.1%) of them had high and medium adherence

respectively. For the purpose of data analysis, the initial three categories of adherence were re-

categorized in to two categories. High adherence with score equal to eight were taken as

adherent and medium and low adherence was taken as non-adherent with score of less than
eight (Figure 3).
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= Adherent = Non-adherent

Figure 3: Adherence status of hypertensive patients attending follow up clinic of ALERT Centre,
Addis Ababa, Ethiopia, October 2018 -February 2019

According to patients’ response, the main reasons for non-adherence were forgetfulness
followed by disbelief in drug effectiveness, fear of side effect, unavailability of drug product

and patients’ feeling as better (Table 8).

Table 8: Possible reasons for nonadherence reported by hypertensive patients attending follow up
clinic of ALERT Centre, Addis Ababa, Ethiopia, October 2018 -February 2019

Reasons for non-adherence Number Percent (%)
Forgetfulness 105 66.9
Fear of adverse effect 17 10.8
Drug product is not available 13 8.3
Disbelief in drug effectiveness 10 6.4

Patient felt better 8 5

Drug product too expensive 4 2.5
Total 157 100
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4.7. Predictors of adherence

The variables included in the univariate analysis were age, gender, alcohol use, physical
activity, comorbidity, aspirin use, statin use, non-steroidal anti-inflammatory drug use, BP
control, number of medication, duration of treatment, residence, ADR, marital status, source
of medication, complication and salt restriction. As illustrated in Table 9, in univariate analysis,
factors that were associated with nonadherence were marital status, alcohol use, salt restriction,
exercise, BP control and duration of treatment (p<0.2). Physical activity, salt restriction and
duration of treatment were statistically significant with nonadherence (p<0.05). Physical
activity (AOR=0.490, 95% CI. 0.287-0.836, P=0.009) was protective factor against
occurrences of nonadherence to antihypertensive medications. Salt restriction (AOR=0.554,
95% CI: 0.308-0.995, P=0.048) also had a protective effect against occurrences of
nonadherence and taking treatment for >10 years (AOR=0.460, 95 % CI, 0.251-0.844,
P=0.012) had a protective effect on nonadherence (Table 9).

Table 9: Multivariate analysis of factors associated with adherence among hypertensive patients attending
follow up clinic of ALERT Centre , Addis Ababa, Ethiopia, October 2018 -February 2019

Variables Category Adherence N (%) COR AOR P-value
Nonadherent | Adherent
Marital status | Single 7(4.5%) 4(2.7%) 1
Married 99(63%) 82(55.4%) | 2.15(0.582-7.944) 2.077(0.535-8.057) | 0.291
Divorced | 16(10.2%) 19(12.8%) | 1.483(0.870-2.529) | 1.22(0.677-2.198) | 0.507
Widowed | 35(22.3%) | 43(29.1%) | 1.035(0.464-2.304) | 0.836(0.345-2.024) | 0.691
Alcohol use | No 116(73.9%) | 122(82.4%) | 1 1
Yes 41(26.1%) 26(17.6%) | 1.658(0.954-2.884) | 1.724(0.949-3.132) | 0.074
Salt restricted | No 64(40.8%) 37(25%) 1 1
Yes 93(59.2%) 111(75%) | 0.484(0.297-0.790) | 0.554 (0.308-0.995) | 0.048*
Physical No 107(68.2%) | 67(49%) 1 1
activity Yes 50(31.8%) 81(51%) 0.387(0.242-0.616) | 0.490 (0.287-0.836) | 0.009*
BP control Controlled | 75(47.8%) 95(64.2) 1 1
Uncontroll | 82(52.2%) 53(35.8%) | 0.510(0.322-0.808) | 0.845(0.470-1.520) | 0.736
ed
Duration of <5 years 43(27.4%) 40(27%) 1 1
treatment 5-10 years | 62(39.5%) 79(53.4%) | 0.600(0.321-1.121) | 0.641(0.303-1.151) | 0.122
> 10 years | 52(33.1%) 29(19.6%) | 0.438(0.249-0.769) | 0.460(0.251-0.844) | 0.012*
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4.8. Cardiovascular disease risk assessment

From total of 305 study participants 144 had lipid profile. The ten-year ASCVD risk was
calculated for only those participants with lipid profile and categorized to low risk (< 5%),
borderline (5-7.4%), intermediate (7.4-19.9%) and high risk (>20%). Majority 58(40.3%) of
them had 20% or higher risk (Figure 6). For identifying predictors for cardiovascular disease
risk, it was dichotomized to <20% and >20%. More than half (59.7%) of the study participants
had risk of <20% and 40.3% of them had 20% or higher cardiovascular disease risk.

m Low risk

40.30%

m Borderline
m [ntermediate risk
m High risk

Figure 4: Atherosclerotic cardiovascular disease risk assessment among hypertensive patients
attending follow up clinic of ALERT Centre, Addis Ababa, Ethiopia, October 2018 -February
2019(n=144)
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4.9. Predictors for cardiovascular disease risk

As illustrated in Table 10, in univariate analysis, factors that were associated with DTPs were

physical activity, alcohol use, occupation, residence, salt restriction, presence of complication,

BP control, and number drugs (p<0.2). From these variables occupation, alcohol use and BP

control were statistically significant to ASCVD risk of 20% or higher. Study participants who

did not use alcohol had lower risk by 75% of having ASCVD risk of 20% or higher as compared
to participants who use alcohol (AOR=0.253, 95% CI: 0.092-0.695, P=0.008). Retired study
participants were 5.56 times more likely to have 20% or higher ASCVD risk as compared to
study participants who were employed (AOR=5.562 ,95% CI: 1.391-22.230, P=0.015). Study
participants who achieved controlled BP had lower risk by 68% of having ASCVD risk of 20

% or higher risk as compared to study participants who did not achieved BP control
(AOR=0.323, 95% CI: 0.105-0.996,P =0.049)(Table 10).

Table 10: Multivariate analysis of factors associated with cardiovascular disease risk among
hypertensive patients attending follow up clinic of ALERT Centre , Addis Ababa, Ethiopia, October
2018 -February 2019(n=144)

variables category ASCVD risk (%) COR AOR P-
value
>20% <20%
Physical No 36(62.1%) | 44(51.2%) 1
activity Yes 22(37.9%) | 42 (48.8%) | 0.640(0.325-1.262) | 0.619(0.260-1.472) 0.278
Alcohol use Yes 9(15.5%) | 33(37.5%) 1
No 49(84.5%) | 53(62.5%) 0.295(0.128-0.679) | 0.253(0.092-0.695) | 0.008*
Presence of No 38(67.9%) | 64(72.7%) 1
complication Yes 18(32.1%) | 24(27.3%) 1.492(0.702-3.169) | 0.993(0.393-2.513) 0.989
Occupation Employed 2(3.5%) 10(11.6%) 1
unemployed 29(50%) 41(47.6%) 0.4(0.068-3.940) 0.595(0.088-3.997) | 0.593
Merchant 2(3.5%) 13(15%) 1.415(0.508-3.940) | 1.202(0.373-3.880) | 0.758
Daily laborer | 7(12%) 14(16.5%) 0.308(0.054-1.759) | 0.142(0.013-1.527) | 0.107
Retired 18(31%) 8(9.3%) 4.5(1.313-15.420) | 5.562(1.391-22.230) | 0.015*
Residential Aldiss Ababa | 51(88%) 79(91.8%) 1
area Out of Addis | 7(12%) 7(8.2%) 0.646(0.214-1.950) | 0.776(0.206-2.916) 0.707
Salt restricted No 22(37.9%) | 33(37.5%) 1
Yes 36(62.1%) | 53(62.5%) 1.019(0.513-2.023) | 1.396(0.568-3.431) 0.468
BP control Uncontrolled | 51(87.9%) | 65(75.6%) 1
Controlled 7(12.1%) | 21(24.4%) 0.425(0.168-1.077) | 0.323(0.105-0.996) | 0.049*
Number of <3 drugs 28(63.6%) | 81(81%) 1
medications >3drugs 16(36.4%) | 19(19%) 1.286(0.470-3.516) | 1.478(0.945-2.313) 0.087
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4.10. Examples of drug therapy problems identified from study participants

Table 11: Examples of drug therapy problems identified from hypertensive patients attending follow
up clinic of ALERT Centre, Addis Ababa, Ethiopia, October 2018 -February 2019

No
1

10

Descriptions of DTP
A 72 year old male patient with hypertension and gouty arthritis was on
enalapril 10mg Bid, HCT 25 mg, allopurinol 100mg and indomethacin 25 mg.
His average BP was 153/96 and ASCVD risk score was 22.08%. Enalapril and
allopurinol have drug interaction. This patient is candidate for statin therapy

A 59 year old male patient with hypertension and Type 2 DM was on ASA 81
mg, enalapril 10mg Bid ,atorvastatin 40mg ,atenolol 25 mg and metformin 1gm
Bid . His average BP 132/90, ASCVD score 70 % and FBS 217 . There is no
compelling indication for atenolol use in this patient

A 50 year old male patient with hypertension was on ASA 81 mg, atorvastatin
40 mg, enalapril 10 mg and nifedipine 20 mg Bid. His average BP and ASCVD
risk score were 160/100, 3.13 % respectively. Use of atorvastatin and aspirin
were unnecessary because of low risk in this patient. The dose of enalapril
should be escalated to lower the elevated BP.

A 65 year old female patient with hypertension and osteoarthritis was on
enalapril 10 mg BID, nifedipine 20 mg and diclofenac 50 mg .The patient
experienced constipation due to nifedipine.

A 60 year old female patient with hypertension and Type 2 DM was on HCT
25 mg, glibenclamide 5mg Bid ,metformin 500 mg Bid ,atorvastatin 40 mg and
ASA 81 mg. His average BP, ASCVD risk score, FBS were 120/75, 10 % and
237mg/dl respectively. Aspirin and glibenclamide and/or metformin) have drug
interaction.

A 60 year old female patient with hypertension and dyslipidemia was on HCT
25 mg, enalapril 10 mg and atorvastatin 40 mg. The patient experienced
enalapril induced dry cough.

A 70 year old male hypertensive patient with 45.01% of ASCVD risk score was
on HCT 25 mg and enalapril 5 mg. This patient needs both statin and antiplatelet
therapy.

A 63 year old male patient with hypertension and IHD was on ASA 81 mg,
enalapril 10mg Bid, atenolol 50 mg and atorvastatin 80 mg. His average BP was
113/76 so dose of antihypertensive should tapered.

A 65 year old male with hypertension with ACS was on ASA 81 mg,
clopidegrol 75 mg, metoprolol 25 mg, enalapril 10mg and atorvastatin 40mg.his
average BP was 140/85. Aspirin and clopidegrol has drug interaction which
increases risk of bleeding.

A 75 year old male with hypertension, asthma and degenerative valvular heart
disease was on nifedipine 20 mg, enalapril 10 mg, metoprolol 25 mg, ASA 81
mg, spironolactone 25mg and salbutamol puff. This patient experienced
gynecomastia secondary to spironolactone

Type of DTP

Drug interaction
and needs addition
of statin

Ineffective drug
and DI between
ASA and
metformin

low dose of
enalapril and no
medical indication

ADR

No medical
indication and
drug interaction

ADR

Needs addition of
statin and ASA 81
mg

Dose too high

Drug interaction

ADR and drug
interaction
between ASA and
spironolactone
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5. Discussion
The current study was aimed to determine magnitude of DTPs and CVD risk among
hypertensive patients on follow up at ALERT Centre. The findings of this study revealed 73.1%
of the study participant had at least one DTP. The most common type of identified DTP was
needs additional drug therapy and DI. The level of medication non-adherence was 51.5% and
the main reason for non-adherence was forgetfulness. About 40.3% of study participants who
had lipid profile had 20 % or high risk of ASCVD.

In this study the prevalence of controlled BP was 55.7% which was consistent with 50.3% in
study from Jimma (Asgedom et al., 2016) and 50.4% in Gondar (Animut et al., 2018), but
higher than 30.1% in Zewditu Memorial hospital (Yazie et al., 2018), 47.3% in Jimma
university (Tesfaye et al., 2017) and 26.8% in Malaysia (Rampal et al., 2008). The reason could
be majority of study participants in Yazie et al. had DM, advanced age and other cardiovascular
disease, which contribute to poor BP control. In Tesfaye et al. study non adherence to low diet
salt and physical activity was reported which might influence the BP control and in Rampal et
al. study BP control was assessed by single follow up. The finding of an elevated BP should
always lead physicians to search for the cause(s), particularly the commonest reasons poor
adherence to the prescribed treatment regimen, persistence of a white-coat effect, and
occasional or more regular consumption of salt, drugs, or substances that raise BP or oppose
the antihypertensive effect of treatment like alcohol or non-steroidal anti-inflammatory drugs
(Williams et al., 2018). As compared to the current study a higher BP control was found in
French (64.7%to 74.5%) and Italian study (56.8% to 68.3 % )(Wu et al., 2015) and Gondar
(86.4%)(Abegaz et al., 2018). This could be due to the difference in study design and settings
(cross sectional vs retrospective cohort), affordability of more effective medications and high
level of adherence, which could enhance BP control attainment. The treatment goal also

influenced by knowledge and experience of physicians and the guidelines were used.

In this study HCT + Enalapril was frequently prescribed dual therapy and Enalapril was
frequently prescribed monotherapy which was similar with studies conducted in Ethiopia, Dire
Dawa (Hussen and Daba, 2017) and Adama (Hussein et al., 2014). From the five major drug
classes of hypertension treatment: angiotensin converting enzyme inhibitors (ACEI),
angiotensin receptor blockers (ARBSs), beta-blockers (BBs), calcium channel blockers (CCBs)
and diuretics any class can be initiated or combined since they are proven to reduce BP,

cardiovascular events, major cardiovascular outcomes and mortality. There are compelling or
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possible contraindications for each class of drug and preferential use of some drugs for some
condition (Williams et al., 2018).

In the current study, about 73.1% of the study participants had at least one DTP and 1.5 DTPs
per patient. The finding of this study is in line with studies done in Ethiopia: 75.51% in Dessie
(Belayneh et al., 2018), 72% in Bonga (Gizaw and Dubale, 2017) and 71.2% in Dire Dawa
(Hussen and Daba, 2017). However it was lower than other studies done in Ethiopia like, 80.7%
in Adama (Hussein et al., 2014), 1.8 DRPs per patient in Harar (Ayele et al., 2018), 82% in
Jimma (Yimama et al., 2018), 88.66% in Jimma and Felege Hiwot referral hospital (Tegegne
et al., 2015) as well as 88.8% in Malaysia (Redzuan et al., 2017), 11.2 DRPs per patient in
Jordan (Al-azzam et al., 2016), 2.88 DRPs per patient in Indonesia (Zazuli et al., 2017) and in
90.5% Malaysia (Huri and Wee, 2013). Such variations could be due to difference in study
designs (interventional vs. observational; prospective vs. retrospective), different methods to
assess DTPs classification systems and characteristics of study participants and multiple
comorbidities. But the current study reported higher than studies done in Cyprus (63%)(Gok
et al., 2016), India 1.25 DRPs per patient (Shareef et al., 2014), Sweden 66% (Peterson and
Gustafsson, 2017), Indonesia (45.8%) (Nasution and Tanjung, 2016). This discrepancy might
be due to difference in patients’ level of education and awareness, the health care system and
facilities, study method and settings (four primary health centers), small sample size, difference

in clinic set up and professionals working in the area.

The commonest DTP identified was needs additional drug therapy (32.1 %) followed by DI
(25.8%), dosage too low (12.3%), ADR (11.4%), unnecessary drug therapy (8.6%), ineffective
drug (6.9 %) and dose too high (2.9%). Needs additional drug therapy was most frequently
identified type of DTP. This finding was consistent with study done in Jimma (29.35%)
(Yimama et al., 2018) and Dessie (35.85%) (Belayneh et al., 2018). However it was lower as
compared to studies done in Ethiopia, Dire Dawa (62.4%) (Hussen and Daba, 2017), Jimma
and Felege Hiwot referral hospital (90.69%) (Tegegne et al., 2015). This difference might be
explained by some of these studies recruited study participants with higher number of
uncontrolled BP, infections (urinary tract infection and pneumonia), cardiovascular
complications and comorbidities which might need additional drug therapy and difference in
study design (cohort vs cross sectional). But it was higher than studies conducted in Ethiopia,
Ambo (15.9%) (Albachew et al., 2015) and Sweden (9%) (Peterson and Gustafsson, 2017),
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Indonesia (22.3%) (Zazuli et a., 2017). This might be due to our study included ten-year

ASCVD risk, which detected most patients need antiplatelet and statin preventive therapy.

DI (25.8%) was the second most frequently identified types of DTP. DI is a major factor that
may affect patient’s clinical outcome by contributing to increased risk of adverse drug events,
lower antihypertensive effect of medications and a higher health care cost. This finding was
lower as compared to studies carried out in Ethiopia, Adama (58.7%) (Hussein et al. 2014),
India (49.05%) (Shareef et al., 2014) and Malaysia (33.7%) (Redzuan et al., 2017). The
variations might be due to difference in classification system of drug interaction, difference
among study subjects (some studies included all cardiovascular patients that will increase
number of medication use) and different study design. For instance, Hussein et al. classified
minor and moderate drug interactions as DI, which increased prevalence, but our study
considered only major interactions. The most common DIs were between aspirin and HCT
resulting in an increased risk of nephrotoxicity and decreased antihypertensive effects, HCT
and indomethacin decrease antihypertensive effect, enalapril and spironolactone, increasing
risk of hyperkalemia; and aspirin use in combination with spironolactone, resulting in an
increased risk of nephrotoxicity. These interactions are unavoidable unless single medication
is used. But this is impractical to achieve treatment goal and manage different conditions that
exist concurrently. Usually benefits of combining medications outweighs the risk patients
encountered due to DI. It is important to monitor closely for early detection of toxicity due to

significant drug interactions and design proper alleviating mechanisms.

Dosage too low (12.3%) was the third commonly identified type of DTPs. This finding was
comparable with studies done in Ethiopia, Dessie (13.2%) (Belayneh et al., 2018) and Jimma
(15.8%) (Yimama et al., 2018). Hypertensive patients may need increased doses of their
medication to achieve BP goal. The recent guideline recommend to initiate combinations of
monotherapies at low dose then if the BP goal is not achieved dose increase might be

considered after excluding nonadherence (Williams et al., 2018).

ADR was identified in present study from patients’ medical record that were confirmed by
physicians but any complaints from the patients were not considered. Among study
participants, 11.4 % of them had ADRs associated to medication they were taking. This finding
is in line with studies done in Ethiopia which are (9.43%) in Dessie (Belayneh et al., 2018),
(9.993%) in Ambo (Albachew et al., 2015) and (8% ) in Sweden (Peterson and Gustafsson,

2017). But it is lower than studies conducted in Ethiopia which are (19%) in Harar (Ayele et
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al., 2018), (48.6%) in Adama (Hussein et al., 2014), (18.86 %) in India (Shareef et al., 2014)
and (23.9%) in Malaysia (Redzuan et al., 2017). This variation might be due to some of the
studies were performed on cardiovascular inpatients, lesser comorbidities in current study and
only ADRs confirmed by physicians were considered which may underestimate the result. In
this study the most frequently encountered ADRs were headache, peripheral edema and dry
cough. This finding is similar with study done in Ethiopia, Adama (Hussein et al., 2014) and
Jimma (Tegegne et al., 2015).

In the present study unnecessary drug therapy was found in (8.6%) of study participants. This
was comparable with study conducted in Ethiopia, which is (10.7%) in Harar (Ayele et al.,
2018) (5.66% ) in India (Shareef et al., 2014) and (5%) in Sweden (Peterson and Gustafsson,
2017). But lower than previous findings in Ethiopia which are (30.19%) in Dessie (Belayneh
et al., 2018), (24.5%) in Ambo (Albachew et al., 2015). Such variation might be due to
difference in professionals working and guidelines they used. Most of study participants in
Dessie Ethiopia were taking antibiotics and it was conducted prospectively in medical ward,

which enable to check daily basis.

In the current study ineffective drug accounted (6.9 %) of all DTPs. This is lower than study
findings from Jimma, Ethiopia (27.94%) (Yimam et al., 2018). The variation might be
explained by DM was most common comorbidity in Jimma study that were taking amlodipine

and HCT but guidelines recommend to use ACEI and nondihydropyridine CCB.

The identification of predictors of DTPs is important, as it helps to identify and prevent patients
who are at risk, and need for close monitoring of drug therapy. The result of this study showed
alcohol use, number of medications and BP control were statistically significantly associated
with DTP occurrence. Previous studies identified different factors that are associated to
occurrences of DTPs. Some of them including both number and presence of comorbidities, age,
marital status, number of drugs, education level and uncontrolled BP (Yimam et al., 2018;
Hussein et al., 2014; Hussen and Daba, 2017; Tegegne et al., 2015; Zazuli et al., 2017; Al-
azzam et al., 2016). But in other study number of drugs, age and sex were not associated to
presence of DTPs (Albachew et al., 2015). This discrepancy might be due to difference in

factors and relates to diseases, drugs and behavior that may influence patients’ taking the drugs.
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Adherence to antihypertensive medication is vital in order to achieve BP control. Patients with
poor adherence are highly susceptible to develop further complications and cause uncontrolled
BP (Cutler et al., 2008; Asgedom et al., 2018).

The present study revealed that 51.5 % of study participants were non-adherent to their
medications. This finding is in line with study findings (54.2%) in Palestine (Al-ramahi, 2014)
and (54%) in Saudi Arabia (Khayyat et al., 2017). In comparison with current study there are
studies reported lower prevalence, which is (35.4%) in Gondar (Ambaw et al., 2012) (37.8%)
(Gebreyohannes et al., 2019), (38.2%) in Jimma (Asgedom et al., 2018), (30.8%) in Black Lion
hospital (Hareri et al., 2013), (32.8%) in Dire Dawa (Hussen and Daba, 2017), (40.5%) in
Adama (Hareri et al., 2014), (36.8%) in Palestine (Zyoud et al., 2013), (26.4%) in Jimma,
Ethiopia (Yenesew et al., 2015), (22.4%) in Lebanon (Mohammad et al., 2015) and (12.3%) in
Saudi Arabia (Ghobain et al., 2016). This discrepancy might be due to difference in adherence
assessment tool for example in Ghobain et al. study patients labeled as nonadherent if they
missed their medications for a total of 7 days during the previous month. In addition, better
patients’ knowledge and awareness about treatment in different study settings (private vs
public) could affect level of adherence. Number of comorbidities and subsequent drug uses
may cause regimen complexity and combinations of antihypertensive agents can worsen the
situation for which patients suffer from difficulty of remembering and understanding drug

information.

On the contrary there are several literatures that revealed higher level of nonadherence in
Ethiopia, which is (68.13%) in Dessie (Gelaw et al., 2014), (67.7%) in Cameroon (Adidja et
al., 2018), and (86.7%) in Brazil (Dosse et al., 2009). This variation might be due to most study
participants in Ethiopia study had adverse effects and uncontrolled BP. The study conducted
in Brazil a multidisciplinary team care report form and telephone interview was used and

patient compliance to non-drug therapy was measured, which resulted in a higher prevalence.
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The main reasons for non-adherence were forgetfulness followed by disbelief in drug
effectiveness, fear of side effect, unavailability of drug product and patient feeling as better.
This finding was supported by studies done in Ethiopia , Gondar (Gebreyohannes et al., 2019),
Jimma (Yenesew et al., 2015), Adama (Hussein et al., 2014), Dire Dawa (Hussen and Daba,
2017), Saudi Arabia (Patel et al., 2015) and Palestine (Al-ramahi, 2014).

In this study physical activity, salt restriction and duration of antihypertensive medication were
statistically significant with adherence. Another studies also revealed that physical activity,
comorbidities and alcohol intake were associated with antihypertensive medication adherence
(Asgedom et al., 2018 ; Al-ramahi, 2014; Ambaw etal., 2012; Belayneh et al., 2018 ; Anuwer
etal., 2015).

Performing risk assessments to increase individual awareness of ASCVD risk is the first step
in providing comprehensive cardiovascular risk reduction, this process also informs patients
regarding the benefits and risks of interventions shown to reduce ASCVD risk. The cornerstone
of any primary prevention strategy is lifestyle management, which includes following a healthy
eating pattern, engaging in regular physical activity, maintaining a healthy weight, and
avoiding tobacco products. Additionally, certain pharmacological interventions including
aspirin and statins, have indications for primary prevention and are considered in select patient
groups based on their ASCVD risk (Dixon et al., 2018).

In the current study the ten-year ASCVD risk score among 144 patients who had lipid profile
was calculated and 40.3% of them had 20% or higher risk. This finding was lower than study
done in USA (Navar et al., 2017) which revealed 60.6 % of study participants had 20% or
higher risk and Wong et al. study revealed 55% of United State persons with hypertension
were at high 10-year risk of CVD by Framingham risk assessment criteria or had pre-existing
CVD (Wong et al., 2009). The variation could due to difference in race, high number of
diabetic, male patients and smokers in Navar et al. study and difference in risk assessment in
Wong et al. study. In the present study predictors for ASCVD risk were assessed and
occupation, alcohol use and BP control were found to be statistically significant and associated
to ASCVD risk of 20% or higher. Retired study participants were 5.56 times more likely to
have 20% or higher ASCVD risk as compared to study participants who were employed
(AOR=5.562 ,CI 1.391-22.230). This might be due to most patients are retired when their age
is advanced that increase the CVD risk and their income is limited. This finding is in line with

study done in Canada (Setayeshgar et al., 2013).
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6. Limitation of the study

e This was cross-sectional study not followed patients prospectively and interventions to
DTPs were not yet made

e Non-adherence and social habits might be underestimated in this study since it was
assessed based on patients’ self-reporting

e ADRs were retrieved from medical records without established causal relationship and
taken only from medical chart without considering patients’ complaint for ADR that
could underestimate its prevalence

e DTPs were identified by the principal investigator which might cause bias
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7. Conclusion
The prevalence of DTPs among hypertensive patients was high. The most common type of
identified DTP was needs additional drug therapy. Alcohol use, number of drugs and BP
control were statistically significant with the occurrence of DTPs. The rate of medication non-
adherence was high and the main reason for non-adherence was forgetfulness. Physical
activity, salt restriction and duration of treatment were significantly associated with level of
adherence. The ten-year ASCVD risk among participants who had lipid profile was high.
Occupation, alcohol use and BP control were statistically significant to ASCVD risk of 20%

or higher.
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8. Recommendations
Based on findings from this study, the following recommendations are provided:

There should be clinical pharmacy services for timely detection, prevention and
resolution of DTPs

There should be use of medication reminders, single pill combination and education
on importance of medication adherence to improve patient adherence

Ensure availability of medicines with affordable costs in a hospital

Physicians should monitor patients for signs of adverse drug effects , doing laboratory
tests as necessary like lipid profile and estimating cardiovascular disease risk score
There should be awareness on hypertension and educating people risk factors such as

harmful use of alcohol, sedentary lifestyles and unhealthy diets.
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Annex I: English version of information sheet

Dear participant, Good Morning/Afternoon
Introduction

My name is -----=--=-==-=-==-nmnmn-- | am a member of study that is conducted at ALERT Centre,
Addis Ababa, Ethiopia entitled ‘‘assessment of drug therapy problems and adherence among
ambulatory hypertensive patients at ALERT follow up clinic. The study is being conducted by
Miftah Shafi from Addis Ababa University, school of Pharmacy, department of clinical
pharmacy and pharmacology, postgraduate program. | kindly request you to take part in this
study and Your cooperation and willingness is vital in assessing drug therapy problems,
adherence .The study will be carried out through recording medical findings from your medical
chart and interviewing (if needed). The interview may take 10-15 minutes, so you are kindly
asked to provide important information as honestly as you can. Your name will not be written
in this form and will never be used in connection with any information we take from the chart
and you tell us. There is no possible risk associated with participating in this study except the
time spent to deliver information for us. All information taken from your medical chart or given
by you will be kept strictly confidential. Your Participation is voluntary and you are not forced
to participate in the study. If you feel discomfort with the study, it is your right to drop it. If
you have any question regarding this study or would like to be informed of the results after its
completion, please feel free to contact the principal investigator by information given below

Name: Miftah Shafi
Phone no: +251927173018 Email:miftahshafi@gmail.com

I, , have read the above information. |

freely agree to participate in this study. | understand that I am free to refuse to answer
any question and to withdraw from the study at any time. | understand that my
responses will be kept anonymous.

Participant Signature Date

Thank you for your participation
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Annex Il: Data abstraction format from patient interview (English version)

. Socio-demographic characteristics

1.Age(in years): ---------

2.Gender 1 Male [1 Female Pregnant: [] yes ] No
3.Marital status: [ 1 Single [_1 Married [ 1 Divorced [ ] Widowed
4 .Educational status 1 No formal 1 Grade 9-10 A 1 College diploma
edu. 1  GradelO-12 =3 University degree and above
[J elementary
5.Residence(current) [ ] Addis Ababa [ 1 out of Addis Ababa
6.0Occupation 0 Employed 3 Unemployed I merchant [ laborer

[ Retried 1 Other(specify)

7.Social Cigarette ] Yes [ ] No [] previous history of smoking
habit Smoke

Caffeineuse [ Yes [] No

Alcohol use [ ] Yes [ 1 No

Kat chewing [ Yes ] No
Salt restriction | L1 Yes 1 No

8.Physical 1 Yes 3 No ifyes, for how long? O < 30minutes/day
activity 0 >30minutes/day
9. Source of your 1 Free [ paid

medication?

48



1.  Assessment of adherence (MMAS-8)

Items No | Yes
N
0
1 | Do you sometimes forget to take your medicine? 0 |1
2 | People sometimes miss taking their medicines for reasons other than forgetting. |0 | 1

Thinking over the past 2 weeks, were there any days when you did not take your
medicine?

3 | Have you ever cut back or stopped taking your medicine without telling your |0 |1
doctor because you felt worse when you took it?

4 | When you travel or leave home, do you sometimes forget to bring along your |0 |1
medicine?

5 | Did you take all your medicines yesterday? 1 10

6 | when you feel like your symptoms are under control, do you sometimes stop |0 |1
taking your medicine?

7 | Taking medicine every day is a real inconvenience for some people. 0 |1
Do you ever feel hassled about sticking to your treatment plan?
8 | How often do you have difficulty remembering to take all your medicine? 0 |1

0. Never 1. Rarely 2. Once in a while 3. Sometimes 4. Usually 5. All the time

Total score

If you have any problems that challenges your medication adherence please the select your
reason (more than one answer is possible)

[] Fear of adverse events

[1 Disbelief in drug effectiveness

[1 Directions not understood

[ Patient forgets to take

[ Patient felt better

[] product not available

[1 Patient felt better worse

[1 Drug product too expensive

[1 Other specify------------
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Annex I11: Data abstraction format from patient medical chart

Card no: ----------------- Age (in year) Weight (kg): Height
(m) BMI (kg/m2) Systolic BP Diastolic BP
Total cholesterol Triglycerides LDL HDL

Blood glucose

1. Duration of hypertension treatment ------------------
2. Comorbidity [ Yes 1 No

3. List of co morbidities

1 DM [ Asthma 1 Ischemic heart disease
4. Stoke 1 Arthritis 1 Valvular heart disease
5. HF [ Dyslipidemia 1 If other specify -----------

Complications [_1 Yes 1 No
6. Type of complication [_1 HHD [_1Nephropathy [__1 peripheral neuropathy
1 if other specify

7. Past Medications (dose, frequency, regimen)

8. Drug allergy:

9. Current medications (dose, frequency ,regimen)

10. Review of Systems (ROS) (abnormal findings only):
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11. Abnormal organ function tests& electrolytes

12. Pertinent investigations and imaging

13. Vital sign (abnormal values, start from recent results)

14. BP measurements of last three visits

15. Assessment of adverse drug reaction (undesirable effect)

15.1. Was any adverse drug reaction to the prescribed medicines occurred? [1Yes

15.1.1. If yes would you describe the manifestation of the events
[] Headache
[1 Dry cough
1 Ankle edema
[] Constipation
[ Hyperkalemia
[1 Hypotension
[ Epigastric pain
[] Gynecomastia
[ If other specify —
16. Is there any drug interaction [—_1Yes [_1 No
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Annex IV: Modified DTPs registration Format

Drug therapy problem category

Drug therapy problems cause

1. Unnecessary drug therapy

[ Duplicate therapy

[] No medical indication at this time
[1 Non drug therapy more appropriate
[ Treating avoidable adverse reaction
L1 If other specify------------n-mnn---

N

Needs additional drug therapy

[ Preventive therapy
[ Untreated condition
[ Synergistic therapy
[ If other specify--------------------

3. Ineffective therapy

[_1 More effective therapy available
[ Condition refractory to drug

[1 Dosage form inappropriate

[ Contraindication product

[ If other specify ------------mnn----

4. Dosage too low

[ Ineffective dose

[] Needs additional monitoring
[1 Frequency inappropriate

[ If other specify--------------------

5. Adverse drug reaction

[1 Undesirable effect

[1 Unsafe drug for the patient

[ Drug interaction

[ Allergic reaction

[ If other specify--------------=------

6. Dosage too high

[ Dose too high
[1 Needs additional monitoring
[ Duration too long

1 If other specify -

7. Drug interaction

[ Precence of major or sever drug
interaction among current medications
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Annex V: Amharic version ( PAMCE ML P $6)

$6 1: 911+ P

O£ PPA@MEP +AFLIATLICT K4/ P

L R £NAA I NABN ANN RINCAL MG ALTN DAS LA, FIPUCH
NF N&CTMNAE AT AALNA TN, TIRUCT N&A NLCTIN, TN PUATT 84 +99¢
AP NALE ASF AHU AACT PATHA UNIRT NGRNF+h PRIR 914t Fhaq P nae eyt
URIRG +0 P FoCT A ARULET NNt NAPMAL HEP DT APNYL N A1FAUE NAHU
PATTF +ATE AT FNNC AHLY mTF NMI® ANEAL NARPE NPG+R AL ATE AT NFUTST
AMEPAL: MGTHI® PAANYLM ATYI+T SA-COMPP NTLLD AT PUAIRG aULLTFUT
naehAn 2T $A-T®MPe h 10-15 Bk ADNL NATLTFA N+FA a®MT D PEPFY
FAANE N+IRANT WA ATEFMAN NFUTST AMESAL: AT+ PTRtAMT ao/E
Naoeyt JC AT +POH 180T FACTT AL At MPm, @ NHU DT+ AL AT+
PRFAMFT aO¢E NEAMC  ATRMPHT NOFUT NAIFmIe Uid ATRIEMeN
ALIDATY ADBAUL: PTF+ +ATE AHU mGF AR Of NAA NESLTTF P+APA AG
MITE ATLATF ATSTATSE APNTLSTUIR: AL ME+h AR NINTFU NJA  NAIM,
PAT@®FTU 7€ hA NMIEFMI® AGF DT+ LAFUT T9AA FFAATU: me+Y
N+aeAN+ MITMIR QA% PALY 11C Th I+ NoMTFU hF N+PMMd- ALEA PTMY
AMT AMPS FFAATU:

nge: M & FU AL

Nan €MC: +251927173018 A-T,.24\: miftahshafi20@gmail.com

At NAL P+IABMT LS ATNN +LEFALINMGT+HI® ACPA+E d S LT
']7‘7'::

P+hFd &CM 7

.2 LHPT A+ AATATE AAPAITAD-!
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U. ehaq aynZAn® NUCLSF ao/B N+anAn+ (apdpCp: A/ Mt JRAR Px JRANTY

PECT)
h&d 1: PARART mynZihnne® U1
1o AR e
2. P o2 vt [JACTH: [0 AP [ ARLAI™
3. PINF U PfAIN L1 eqo+n+
J PN 1 P42
4. eFgOUCT L_1ayynng ange page i [ pangan/p p/8
2l8 25 228 B aopge CO PAE &TAM 2945 NHNAL
5. PaRPsP N T k&N ANN — NAS.A ANN M6,
6. MLP 3 eamynt AGHE T N -hmd PPY AT 5 198
IO eIMm.? = Ml L1 AA(RIAG)-----mmmmmm oo
7. MYNLP NIl CT xe O AA@AI® = NHU N&T AN INC
A £ PebLAN?
AADA - e [ AAMMg®
£ MmMmA?
P C e+mATE— PA+MNY
AMPPIOP?
N O AP [J AAMMIP
£ MMmA?
eb, C AP 1 AA$YRgD
L&A 2
8.0ANA NPt CO AP 1 ARLAGD AP N C—IN$7 N30 L PIN
AYPNPn PRCIN? CNeY 30 Lo
9. PURIRT MR PY 1 MIR 1 NI9H

P AGID-?
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h&A2: enh” e+ T NFHHE AZT NANN hAED-NE dADP- 8

mPEPF

A2 EATR

AT8YE IH 51 P LN+HD AEDNS. LML PRLPNA?

APT A1871E 1H NARCAF NS NAT PHAPR TN PPT AR ey FFD-Y
ALMNS. B NAGF AT ATRIFTIARL 51 FPT ALMAS PPeNt $FF 1N4G?

me51+PY APMAS. YMRIRP ANNN HNIEPT APTIAG LS 1TPT ARCMO-
PD.PNA?

NFH @29 NAA °ATPe+ NP CPdm NAFH AT8TL 1H e y1+PT Zh+D-F
NeMNS. POrPA?

NTATHTE OAT UATIR R 51FPT MNLPA?

YmgRP ARAPF(PUMIR NAQET (AM4) ATSTL TH L IUHPT ARCMD- POrPA?

am e $+7 NP MAL ART8TE NPT ToFT LINVTFPA: ACNP NUNTRT ATHAP
D%+ NPr MLI® ATET® 1H APHIS MEALF NThhA AP@AL +AAT+D.
PO.PA?

A9 R b1 e F @A L AATMALPY A FDA PANLPF 1LH AA?
N&GIP[] AACAAL [ AT8YEIH [ ANHEDLH UALH[

AMPAL B9

2.1 ®LYLFPY NATINMT NADAS. ANAP ToATL+HT £9AR (N ATE NAL dRAN dBgRlm

RFAQ)
(1 0910A #8717 NAe& st
[ L&A N& NATIAN
I hA@ LY+ AMANE N dDZE NAAT
[ aneyi+7 NN L yaeay AATNNANT
[ aoeYi+Y M7t NAAFAN
] an eyt hamd AT, PATFILT
1 hAgeZhm-
[ e L F@- a0 &Y 1%+ NG 91¢ P LI NALF
I +AAgA N NATIA
[ ao eyt -8 DALY
L1 AA9® DA RoIAG----------
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Annex VI: Ethical clearance
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