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ABSTRACT
Background: Heart failure is a progressive and complex clinical syndrome that can occur due
to impairment of cardiac structure or function that leads to the inability of the heart to fill with
or pump sufficient amount of blood to meet the metabolic need of the body. Medication
adherence is crucial to controlling symptoms, delaying disease progression, and preventing
hospitalization in heart failure. However, poor medication adherence is associated with
increased re-hospitalization, morbidity, mortality and increased health care cost.

Objective: This study aims to assess medication adherence and associated factors among adult
heart failure patients at selected public health teaching hospitals in Addis Ababa, Ethiopia.

Methods: A hospital based cross-sectional study among adult heart failure patients was
conducted at cardiac follow up clinic of Tikuranbessa specialized hospital, St. Paul’s
millennium medical college, Armed force specialized Hospital and Yekatit 12 Hospital from
March 8-April 21,2021. A total of 385 patients were included and a systematic simple random
sampling technique was used to select patients. Data collection was done through patient
interview using pre tested structured questionnaire. The data was coded, edited, and entered in
to Epi data version 4.4 then exported to SPSS version 25 for analysis. Variables having a p-
value,0.25 in the bivariate analysis was a candidate for multivariable analysis. Variables having

a p-value < 0.05 in the multivariable analysis were assumed as statistically significant factors.

Results: A total of 385 participants were included with a response rate of 100%. More than
half (67.8%) of the participants were females and the mean age was 46.27+16. Of the study
participants (48.6%) adhered to medication. Education about medication AOR (95% CI)
=2.127 (1.038,4.357), educational level AOR (95% CI) =6.044 (1.952,18.708) were positively
associated with medication, fewer HF symptom AOR (95% CI) =0.044 (0.006,0.304), patient
forgetfulness AOR (95% CI) =0.064 (0.034,0.121), cost of the drugs AOR (95% CI=0.413

(0.208,0.820) were negatively associated with medication adherence.

Conclusion and recommendation: This study assessed the prevalence of medication
adherence. The factors that affect medication adherence were education about medication,
education level, fewer heart failure symptom, cost of medication and patient forgetfulness.

health professionals should give education about medication to improve treatment adherence.

Keywords: Heart failure, medication adherence, Hospitals, Addis Ababa, Ethiopia
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1.INTRODUCTION
1.1 Background

Cardiovascular disease (CVD) remain the biggest cause of death worldwide (1). According to the
2017 World Health Organization (WHO) global estimate, each year 17.9 million people die from
CVD and >75% of these deaths occur in low and middle-income countries (2) and also death takes
place in low and middle income countries and sub-Saharan Africa (SSA), contributing to 5.5% of
the global CVD deaths (3).Studies conducted in Addis Ababa , Ethiopia also indicated that 75%
of deaths were due to myocardial infarction ,stroke and hypertensive heart disease (1).

Heart failure is a rapidly growing cardiovascular disorder which affects more than 37.7 million
individuals worldwide (4).Annual total cost of Patients among cardiovascular illness in the United
states(US) were$30.7 billion in 2012 and are projected to be $69.7 billion by 2030 (5).CVD
accounts 7%-10% of all adult medical admissions in African hospitals, of which HF constitutes
approximately 3%-7% (1).The population burden and individual impact of chronic heart
failure(CHF)has been well described in the western world, it has been less well described on the
African continent(6).Ethiopia as one of African countries also share the burden of cardiac disease.
Some studies conducted in the country indicated that the two major causes of cardiac disease are
rheumatic heart disease(RHD)and hypertensive heart disease(HHD) further more ischemic heart
disease(IHD)was on the rise(7). HF is a progressive and complex clinical syndrome that occur due
to impairment of cardiac structure or function that leads to the inability of the heart to fill with or

pump sufficient amount of blood to meet the metabolic need of the body (8).

The European society of cardiology(ESC) characterize the symptom as shortness of breath,
persistent coughing, or wheezing, ankle swelling and fatigue, that may be accompanied by jugular
venous pressure, pulmonary crackles, increased heart rate and peripheral edema, however, these
signs may not be present in the early stages and in patients treated with diuretics(9). HF is caused
by various etiologies, each requiring unique management. The most common underlying cause in

high income countries is coronary artery disease.



In sub -Saharan Africa, the predominant causes have been described to RHD, HHD and
cardiomyopathy. compared to other parts of the world, HF in sub- Sahara Africa tends to occur at
much younger age. This finding could be due to the major contribution of RHD(10).

A widely classification of HF is the New York heart association (NYHA) functional
classification(1994),which describes HF according to severity of its symptoms and impairment of
physical activity (9).Management of heart failure requires multiple health behavior changes,
including close attention to diet, physical activity and cardiovascular medications(11).WHO
defines adherence “the extent to which the persons’ behavior (including medication taking)
corresponds with agreed recommendations from a health care provider”. It includes the initiation
of the treatment, implementation of the prescribed regime, and discontinuation of the
pharmacotherapy(12).Medication non adherence is often defined as taking less than 80% of
prescribed doses, although it has to be noted that non-adherence can also include taking to many
doses, and it is associated with an increased risk of poor health, adverse clinical events, and
mortality(13).WHO has identified medication non-adherence as a priority preventable health care

problem, and a key barrier to improving clinical outcomes(14).



1.2 Statement of the problem

Chronic heart failure(CHF) remains a leading cause of disability and death in adults. Recurrent
and persistent symptoms in HF such as fatigue and orthopnea are associated with poor adherence
and premature or unnecessary discontinuation of medications(13).Medication adherence is crucial
to controlling symptoms, delaying disease progression, and preventing hospitalization in HF(15).
Poor adherence to medications is a common problem among HF patients that leads to increased
exacerbations, reduced physical function and higher risk for hospital admission and death(16).
Medication-non adherence is a major problem in CVD, contributes yearly to approximately
125,000 preventable deaths(17).In a review of literature 2008, it is estimated that 40-60% of adults
with HF in particular are non-adherent with medications(18).

Re-hospitalization rates in patients with HF are high with 50% of patients readmitted within six
months of discharge from a hospitalization for exacerbation of HF(19).Good medication adherence
to evidence-based pharmacotherapy is associated with fewer hospitalizations and higher patient
survival (20).1t is essential that patients with HF receive pharmacological treatment to slow cardiac
remodeling, decrease symptoms, hospitalizations and death(21).One potential contributing factor
to the persistence of poor out comes is challenges with medication adherence, which is critical
self-care behavior for patients with HF(22).Reduced treatment adherence is common in older

adults with HF due to the complex treatment regimens (23).

Enhancing patient adherence to prescribed medications is essential to achieve better outcomes
(24).0n the previous studies, interventions such as coaching, education, and reminder strategies
have been developed to improve adherence to medications. Most focus on educational content
delivery and yield only short term success(13).Potential low cost novel strategy to reduce HF
hospitalization rates is to target education for HF patients and their informal caregivers to increase

adherence to medical recommendations ,including adherence to medications(25).

Therefore, medication non adherence is a major problem for heart failure patients with a
consequence of reduce physical function, increase hospitalization, decrease the effect of treatment,
increased morbidity and mortality, so that the need of this study is to identify the factors and the

possible reasons that affect medication adherence.



1.3. Significance of the study

Medication adherence is a complex health behavior, influenced by a plenty of factors. Non-
adherence can diminish treatment effects leading to increased morbidity and mortality plus wasted
health care resources. Evidence suggests that a greater understanding of the barriers to adherence
is needed to improve the effectiveness of adherence interventions. Therefore, this study was
designed to assess and provide basic information on the level of medication adherence and its
associated factors to the federal ministry of health (MOH), Regional health office, policy makers,
academic community, health professionals, patients and help the respective institution to design

strategies to improve medication adherence.



2.LITRATURE REVIEW

2.1Prevalence of non-adherence among HF patients

Adherence to medication regimen is a disease related behavior that predicts successful treatment
outcomes and reduces the adverse effects and severity of the disease .Due to the importance of
medication adherence to decrease hospitalization and mortality, it is vital that clinicians implement
interventions to improve medication adherence (21). Reducing the rate of re-hospitalization among
HF patients is a major public health challenge (25). Non- adherence is frequently a hidden problem,
undisclosed by patients and un recognized by prescribers(26).

The prevalence of the study conducted in Philadelphia, Pennsylvania and Newark, Delaware US
62% of subjects were non adherent to their medication regimen(27).Non-adherence to their
prescribed regimen was 71.7% and 54.2% in India and Yemen respectively(28, 29).The study
conducted in California indicated that 78.3% of participants was non-adherent(30).In Saudi Arabia
and Brazil non- adherence was 53.6% and 63.5% respectively(31, 32). The study in North Carolina
university, US showed, 56% of HF patients were classified as adherent (33). In Pakistan overall
76.5% were adherent to the prescribed medication(34).Randomized prospective study conducted
in USA, indicates that adherence to the medication was 73.9%and85% at12monthes for the
controlled and intervention group respectively (35). 22.1% participants in Texas university USA

were non-adherent to medication(36).

In south Africa, CHF regimen non adherence was 29%(6).In Tanzania(74.7%) had poor adherence
(37). Few studies were conducted to medication non adherence among HF patients in Ethiopia, the
prevalence of study conducted in west Ethiopia (Wollega) on medication adherence among CHF
patients was 64.8%(26).

2.2 Factors that affect medication adherence

In 2011,the American college of preventive medicine documented five key factors that affect
adherence and recommended research and monitoring efforts be focused on them, these are
sociodemographic and economic factors, health care system related factors, medical conditions

related factors, therapy related factors and patient related factors (17).



2.2.1 Socio-demographic and economic factors

Socioeconomic factors that adversely affect adherence include poverty, illiteracy, greater distance
from treatment centers, higher cost of medications and lack of transportation. Gender and older
age has been associated with lower rate of adherence. Systematic review of 2013 shows there is in
consistency among the association of age and sex on medication adherence which is in some
studies significant association were not found between medication adherence with age and gender
while in some studies there was an association between medication adherence with age and sex
(38).Studies evaluating relationships between social support and medication adherence have
shown that weaker social support is associated with poorer adherence(17).

Patients with HF need effective social support to help them adhere to their prescribed medications,
keep their health care provider appointments, refill prescriptions, and in some instances, administer
the medications (39).Without the help of their family members, patients have difficulty adhering
to their medication regimen, keeping their physician appointments, and following their medical
plan: Married patients perceived more social support and received more reminders and help from
their spouses or partners than unmarried patients.(33).It was demonstrated that patients who live
with their family had higher adherence score(32).Substance use disorder(SUD)are also associated
with economic and social problems such as un employment, lost productivity, and lower financial

stability and this results non adherence to medication (40).

Low and middle income levels, high cost of drugs, are the top barriers for poor medication
adherence in Khartoum(41).In Tanzania nearly 90% of non-adherent participants reported
medication cost as the major barrier to their adherence (37). Medication adherence had relationship
with education level, the study conducted in Iran showed, medication adherence was directly
correlated with education level P=0.012 which is those participants with high education level
adhere to their medication compared to lower education level(42).While in Khartoum state, Sudan:
a cross sectional study showed respondents with a high level of education were more non adherent
to medication(41).Ethnic minority population, including black and Hispanic of un married
patients, were more likely to be non- adherent to common HF medications. The likelihood of HF
hospitalization is estimated to be 1.5 times greater among Blacks and 1.2 times greater among
Hispanics, in comparison to white patients, In US of the 63 Black participants,33.3%had low

medication adherence, compared to 27.5%of the 149 white participants (18).



2.2.2 Health care system related factors

The organization of the health care delivery system is believed to play an important role with
regard to medication adherence, but empirical data to support this view are scant. Within a given
delivery system, physicians and caregiver skills are thought to be important in developing
supportive patient relationships (17). Studies have shown that team based care, in which physician,
pharmacists, and nursing team members are engaged in patient education and monitoring of
adherence, can be effective in improving adherence and health outcomes(43).Observational
studies conducted in Australia showed,47(71%) of the participants ,the major reason for

medication non-adherence was inadequate and too complex medication instruction (44).

Provider level reasons include factors such as the manner in which clinicians communicate with
their patients and the extent to which clinicians favor simpler dosing schedules, Lack of patient
centered communication, in particular, has been associated with worse adherence (45)The study
in Iran have shown a negative relationship between medication adherence and threat to human
dignity. Based on the findings, an increase in patients’ dignity can enhance medication adherence,
which can theoretically improve patients’ health and reduce frequent hospitalization (46).Among
the reasons for poor medication adherence in Khartoum lack of pharmacist and physician
communication with patients about their drug therapy and lack of physician’s communication with

them regarding their illness and the benefit that the medication will provide (41).
2.2.3 Medical conditions related factors

Comorbidities contribute to polypharmacy issues: for example, patients with HF are typically
prescribed six to eight daily medications (17).The study in Sudan showed those taking five or more
medications daily were found to be significantly more non adherent to medication than the those
taking one to four medications daily (41).Patients with HF take many medications to manage their
HF and comorbidities and 20-50% experience depression(47).At Kent state university in USA a
sample of 299 patients ,the interaction of medication regimen complexity and depressive
symptoms predicted medication adherence ,P<0.05.For individuals with higher levels of
depressive symptoms ,more regimen complexity was associated with lower adherence(47).Studies
have shown that cognitive function is an independent contributor to adherence in older adults with

HF associated with other poor outcomes, including decreased functional independence, reduced



health related quality of life, and increased risk of mortality (48). The study in university of North
Carolina in US showed 90 out of 219 patients were categorized as non-adherent to prescribed
medications. A total of 46% of patients with HF Symptoms were non-adherent to medication
compared with 32% of patients without HF symptoms (49)

2.2.4 Therapy related factors

Therapy related barriers to adherence appear to be substantial. Side effects, greater complexity of
regimen, and longer duration of regimen are all associated with lower rate of adherence (43).High
medication regimen complexity has been associated with medication non adherence, poor quality
of life, and increased health resource utilization (50). Medication management in older adults is
often more challenging because of multi morbidity, polypharmacy, and cognitive/function decline
(51).Studies in Colorado university hospital in US showed from 145 young old HF patients 72%
of patients were taking eleven or more total medication(50).Three in ten respondents in Khartoum
indicated that the experienced side effects associated with their medications and irregular

availability of the medication in their areas were barriers for adherence(41).
2.2.5 Patient related factors

Visual, hearing, cognitive, mobility and swallowing impairments are obvious barriers. Additional
factors include lack of knowledge or understanding about the disease or need for the prescribed
medication, expectation about and perceived benefits of treatment, ability and motivation to follow
a medical regimen, frustration, anxiety, and substance or alcohol abuse (43). Increased CHF related

knowledge is associated with better treatment adherence(6).

Adequate literacy is important for adherence to complicated medical recommendations, low health
literacy is associated with a higher risk of hospitalization among patients with HF, and is prevalent
(27-54%)(5).Study conducted in university of Texas US showed Patients with limited health
literacy were to forget to take their medications and more likely to take less medication than

instructed compared with adequate health literacy p =.036, respectively(52).

In Texas university USA the non-adherent group were more likely to be younger, men, African-
American, and users of illicit drugs (53).Despite illness type ,population characteristics or

adherence measures, studies are fairly consistent alcohol and substance misuse reduce patient



adherence with medical treatment(54).In India,58.33% and 45% of HF patients used to stop
medicines when feeling better or used to stop medicines when feeling worse respectively.

The study conducted in California indicated that ceasing medication when feeling well
80.4%,forgetfulness (69.3%) and ceasing medication use when feeling worse 50.6% were the
leading reasons for non-adherence, followed by unpleasant effects of medication and cost
53.3%(30).Patient forgetfulness is one of the patient factor that affect medication adherence.
Studies in Colombia University medical center US indicated the most common factors associated
with non-adherence included, forgetfulness (50%),having other medication to take (20%),and
being symptom free (20%)(25).The study conducted in Netherland showed the factor for non-
adherence was difficulties with medication use due to forgetting (OR, 3.72; CI, 1.39-
9.94)(55).Study revealed in Saudi Arabia, 49% of patients forgot to take their medications,37.1%
of the patients stopped medications when felt better,27.2% stopped when symptom felt worse and
also patients who received pharmaceutical health education had lower adherence to medications
and high education was inversely related to adherence (31).



2.3 Conceptual framework

Patient non-adherence to prescribed medications presents a multifactorial challenge for physician
and other health care providers (45).The key factors affecting medication adherence includes
socio-demographic and economic factors, health care system related factors, medical condition
related factors, therapy related factors and patient related factors(18).

Sociodemographic & Economic

factors
e Age Patient related factors
e Gender e Knowledge about
e Marital status disease
e Higher cost of medication e Perceived benefits of
e Distance from health facility treatment
e Living status e Social drug use
e Low income e Forgetfulness
e Occupation
e Educational level

Health Care System

Medical condition ..
Medication related factors

related factors
e Symptom severity Adherence

e Patient education on
e Fewer symptom

- medication adherence
e Co-morbidity _
e Duration of heart e Lackof patu?nt-centered
failure communication
e Hx of hospitalization e Auvailability of drug

Therapy related factors
e Side effects of medication

e Complexity of regimen
e Longer duration of regimen

e Total number of drugs
prescribed

Figure 1: Conceptual framework for assessment of medication adherence and its associated factors

among adult heart failure patients (18, 43)
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3.0BJECTIVES

3.1 General objective

To assess medication adherence and its associated factors among adult heart failure patients at
public teaching hospitals who have cardiac clinic follow up in Addis Ababa, Ethiopia, 2021

3.2 Specific objectives

= To determine the prevalence of medication adherence at public teaching hospitals who
have cardiac clinic follow up in Addis Ababa, Ethiopia, 2021

= To identify factors contributing to non-adherence to heart failure treatment at public
teaching hospitals who have cardiac clinic follow up in Addis Ababa, Ethiopia, 2021

= To assess the possible reasons of medication non-adherence to heart failure treatment at

public teaching hospitals who have cardiac clinic follow up in Addis Ababa, Ethiopia, 2021
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4. MATERIALS AND METHODS
4.1 Study area and period

The study areas were in Tikuranbessa specialized Hospital (TASH), St. Paul’s Millennium medical
college, Armed force teaching specialized Hospital and Yekatit 12 Hospital medical college. The
study was conducted from March 8 —April 21, 2021 in Addis Ababa Ethiopia.

Addis Ababa is the political capital and the most important commercial and cultural center of
Ethiopia. Its average altitude is 2,400 meter above sea level, with the highest elevations at Entoto
Hill to the north reaching 3,200 meters. This makes Addis Ababa one of the high-altitude capital
cities of the world. Addis Ababa occupies a total of 540 sq. km land area surrounded by
mountainous landscape. The city is divided in to 10 sub-cities called kifle-ketemas (56).As of 2017
currently ,there are 96 health centers for 117 Woredas,11 public hospitals, 28 private hospitals and
882 clinics. (57). There are six teaching public hospitals, in Addis Ababa St Pitter hospital,
Menelik Il Hospital, Yekatit 12 hospital medical college, Tikuranbessa specialized hospital, St.

Paul’s Millennium medical college, and Armed force teaching specialized hospital.

TASH was inaugurated in 1972. It is an 850 bed with 130 specialists,50 non-teaching doctors. It
is tertiary care teaching hospital of Addis Ababa University. This hospital offers diagnosis and
treatment for approximately 370,000 - 400,000 patients a year. The emergency department sees
around 80,000 patients a year On the other hand, as the largest teaching hospital of the country, it
trains large number of undergraduate and graduate students. It is also an institution where
specialized clinical services that are not available in other public or private institutions are rendered
to the whole nation. Adult cardiac clinic is one of the outpatient services where cardiac patients

are followed up. The clinic is staffed with cardiologists, cardiology fellows, residents and nurses.

St. Paul’s millennium medical college in Addis Ababa is the second largest hospital in Ethiopia.
The hospital was built by emperor Haile Selassie in 1969, a medical college was formed
in2007.The hospital has 350 beds sees an annual average of 300,000 patients. It has a catchment
population of more than five million and the hospital has 1200 clinical and non-clinical staff
(58).Armed force hospital was the other study area which has 500 beds. This hospital offers
services for approximately 100,000 patients. The hospital has 200 doctors and 500 nurses. Yekatit
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12 Hospital: This hospital has 362 beds and annually offer the services to 100,000-200,000
patients.

4.2 Study design

Facility based cross-sectional study design with quantitative method among adult heart failure

patients was conducted.

4.3: Population

4.3.1: Source population

= All heart failure patients who attended adult cardiac clinic at public teaching hospitals
who had cardiac clinic follow up were the source population of this study.

4.3.2: Study population

= Allrandomly selected heart failure patients who had follow up with in the study period
and who fulfilled the inclusion criteria were the study population.

4.4 Inclusion and exclusion criteria

4.4.1 Inclusion criteria

= Patients age >18 and diagnosed with heart failure, who were on active follow up and

receiving treatment for at least 6 months were included.

4.4.2. Exclusion criteria

Those who were critically ill and cannot give a response were excluded.

4.5 Sample size determination and sampling technique

4.5.1 Sample size determination

The sample size in this study was determined using a single population proportion formula. where

n=The required sample size.
Z=Confidence level at 95% (standard value=1.96) at ay.

P=Prevalence of previous study on medication adherence with chronic heart failure in west

Ethiopia, Oromia region was 65% (8).
D=The margin of error(precision) 5%(0.05).
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(%)210(1—1’) "= (1.96)%x0.65(1—0.65)
d? N (0.05)?

n=350 Taking 10% non-response" rate, the total sample size was 385

4.5.2 Sampling techniques

Among public teaching hospitals in Addis Ababa, four teaching hospitals who had cardiac clinic
follow up were included. The sample was assigned proportionally to the four teaching hospitals
based on the number of patients they served and the systematic random sampling technique was
used to select patients by considering patients with HF age > 18 years to the chronic follow up
unit. First sampling interval (K) was obtained by dividing the total population size of each hospital
with the desired sample size of each hospital then a number was selected between one and’ K *of

each hospital at randomly, finally participants selected every K™ after the first number.
By using the formula for proportional allocation, i.e. (nj=(n/N) x Nj),

Total population size=17200

Total sample size=385

Population size of Tikuranbesa specialized hospital hospital=10000, St. Paul’s Millennium
medical college=5000, Yekatit 12 hospital=100, Armed force hospital=1200

Where, j=the number of strata,

n=Total sample size

nj=Number of a sample size of the strata

N= Total population size

Nj=Population size of the j" stratum

385/17200*10000 = 224 from TASH

385/17200*5000=112 from St. Paul’s Millennium medical college,
385/17200*1200= 27 from Armed Force Hospital

and 385/17200*1000=22 from yekatit 12 hospital medical college was allocated
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Addis Ababa teaching public hospitals
which have cardiac clinic follow up

Proportional
allocation of sample
size to each hospitals

TASH St. Paul’s Armed force
Hospital Hospital
10000
5000 1200
Systematic
random
sampling
technique
224patients 112 27
patients patients
385

Yekatit 12
Hospital

1000

Figure 2: Schematic presentation of sampling procedure to select study participants

from each Hospitals, in Addis Ababa, Ethiopia
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4.6 Data collection and management

4.6.1 Data collection instruments

Data was collected by using a structured and modified English version of previous studies (8, 12,
59, 60).Information regarding patient demographic, clinical data, medication adherence,
challenges of adherence and assessment of patient knowledge was collected by patient interview.

4.6.2 Data collection procedure

Patients were approached at the appointment office right after they visited their physician and at
the waiting area. First inclusion criteria were checked, oral and written consent was obtained.
Clinical, demographics, medication adherence and knowledge assessment data was obtained by
patient interview. Eight-ltem Morisky Medication Adherence Scale(MMAS-8) was used to assess
adherence. Based on the MAQ ,Morisky et al. developed this 8-item (MMAS-8)in 2008 (12).Its
Cronbach’s alpha for internal consistency was 0.75. The tool consists of eight questions, and
scoring was done according to an already developed method, in which the total score is eight. For
questions one up to seven there was a score of zero for every “yes”, response and one for every
“no”, responses except item number five in which the values are of “yes’’ and “No” were reversed
while the last item is a five point Likert response: “never/ rarely”, “sometimes”, “usually”, and
“always.” a score of one was assigned to “never/rarely’ response and zero for all other responses.
The total MMAS-8 score was calculated by adding all of the eight individual question scores and
patients with a score of eight was classified as good adherence, 6<8 medium adherence and a score
below 6 indicates low adherence(34, 59).

The tool used to assess HF patients’ knowledge is the Dutch knowledge assessment scale. Its
Cronbach’s alpha for internal consistency was 0.79. Fifteen questions, was used to assess patients
HF knowledge with a choice of (yes, no, and I don’t know). One point was given for each correct
answer, no point given for incorrect and ‘I don’t know’ responses. The overall level of knowledge
was categorized as ‘Good ‘for HF patients who correctly answered > 75% of knowledge questions
and ‘poor’ for lower than 75%(4, 60).
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4.7 Data quality assurance

The data collection format was pre-tested on 5%of the sample size at Cardiac Center of Ethiopia
in Addis Ababa. The tool was modified after the result was obtained from the pretest. Two BSc
nurses were trained to conduct patient interview. Regular supervision, immediate feedback, spot
checking and reviewing each of completed questionnaires daily was carried out. Scale reliability
test for this study tool was 0.5 and 0.6 for medication adherence and knowledge respectively.

4.8 Study variables

4.8.1 Dependent variable

= Medication Adherence

4.8.2 Independent variables

= Socio-Demographic and economic characteristics (Age, Gender, marital status,
educational level, higher cost of medication, occupation, living status, distance from
health facility, low income).

= Patient related variable (knowledge about disease, perceived benefits of treatment,
social drug use, forgetfulness)

= Health care system related variables (lack of patient centered communication,
availability of medication, education about medication)

= Medical condition related variables (symptom severity, Fewer symptom, comorbidity,
duration of heart failure)

= Therapy related variables (side effects of medication, complexity of regimen, longer
duration of regimen, total number of drugs prescribed)

= Clinical characteristics (History of hospitalization, duration of heart failure, frequency

of follow up, source of medication).
4.9 Operational definition
= Medication adherence: The extent to which the persons’ medication taking behavior
measured with Morisky scale in which the patient is considered good adherence if he/she

score eight ,a score between 6<8 had medium adherence and a score below 6 indicates low
adherence (59).
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= Knowledge about disease: The persons’ knowledge about their own condition measured
with Dutch heart failure knowledge scale in which ‘Good’ for HF patients who correctly

answered > 75% of knowledge questions and ‘poor’ for lower than 75%(60).

4.10 Data analysis and interpretation

Data was entered and cleaned using Epi Data (v 4.4.3.1) and analyzed using statistical package for
social studies (SPSS version 25). Descriptive statistics was used for analysis of sociodemographic
social and clinical variables. Binary logistic regression was used to assess the association between
the dependent and all the independent variables and to identify the candidate for multivariate
analysis. Variable having a p value less than 0.25 in bivariate analysis were introduced to
multivariate analysis. Then multivariate analysis was performed to determine the associated
independent factors of the dependent variables. Statistical significance was considered at p-
values<0.05 and adjusted Odds ratio(AOR) at 95% confidence interval(95%Cl).

4.11 Ethical consideration

Ethical clearance was obtained from the ethical review committee school of nursing and midwifery
Addis Ababa university, from respective institution(IRB). Written and verbal consent was obtained
from all participants. All study participants were informed about the purpose of the study and their
participation was voluntary and they have the right to withdraw at any time. All information

obtained from the participants were kept confidential.

4.12 Dissemination of the result

The study result will be submitted to the school of nursing and midwifery, college of health
science, Addis Ababa university, Black lion specialized hospital and other stakeholders. Effort will

be made to make presentations on appropriate forums and get published.
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5. RESULTS

5.1 Socio-demographic characteristics of study participants

A total of 385 adult heart failure patients participated in the study with a response rate of 100%.

The mean age of participants was 46.27(+16) years with the range of 18 to 80 and 36.6% were 18-
39 years. Out of 385 patients 261(67.8%) were women, more than half 215(55.8%) of the study

participants were married and only 88(22.9%) of participants were single. Of the respondents

115(29.9%)were on primary education category. Regarding occupation 131(34%) of patients were

housewife and 67(17.4%) of patients were government employed. Regarding to residency

344(89.4%) of respondents, living in urban area and 312(81%) of participants, their level of

knowledge was poor. (Table 1)

Table 1: Socio demographic characteristics of heart failure patients attending public teaching

hospitals of Addis Ababa Ethiopia, March-April 2021(n=385)

Variable Frequency Percentage Mean + SD
Age(in years)

18-39 141 36.6

40-49 70 18.2 46.27+16
50-59 75 19.5

>60 99 25.7

Gender

Male 124 32.2

Female 261 67.8

Marital status

Single 88 22.9

Married 215 55.8

Divorced 29 7.5

Widowed 53 13.8

Educational status

No formal education 71 18.4

Primary 115 29.9

Secondary 50 13.0

Preparatory 64 16.6
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Diploma and above 85 22.1
Income per month in ETB

Up to 1650 169 43.9
1651-3200 102 26.5
3201-5250 77 20.0
>5250 37 9.6
Distance to health facility (in km)

<100 281 73

100-300 43 11.2
>300km 61 15.8
Occupational status

Government employee 67 17.4
Merchant 35 9.1
Housewife 131 34.0
Retired 28 7.3
Farmer 20 5.2
Student 9 2.3
Private organization 26 6.8
Others(Daily laborer &Unemployment) 69 17.9
Place of residence

Urban 344 89.4
Rural 41 10.6
Level of heart failure Knowledge

Good 73 19.0
Poor 312 81.0
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5.2 Clinical characteristics of study participants

Of 385 participants,154(40%) had chronic comorbidity, of these hypertension 125(32.5%),
Diabetes 57 (14.8%), Diabetes&Hypertension38(9.9%), were the most common. Half of the
patients195 (50.6%) were on treatment for more than five years. More than half of the patient
225(58.4%) had been hospitalized for their heart problems,203(52.7%) of patients paid for the
drugs. Most of the patients 362(94%),365(94.8%),318(82.5%) reported that their physician
communicates about their illness, they didn’t experience drug allergy and they have got education
about medication respectively. More than half of the participants reported drug availability
problem 213 (55. 3%).Most of participants 367(95.3%),375(97.4%) were not discontinued the
drug when symptoms of heart failure worsen or when the symptoms become free respectively.
(Table 2)

Table 2: Clinical, medication and health care related characteristics associated with ambulatory
heart failure patients in Addis Ababa teaching Hospitals 2021(n=385)

Category Frequency percentage

Source of medication

Paid 203 52.7

Free 182 47.3

History of hospitalization

Never 160 41.6

One or more time 225 58.4

Duration of medication use

Up to one year 45 11.7
1-5 years 145 37.7
>5 years 195 50.6
Comorbidities

None 231 60.0
Diabetes 57 14.8
Hypertension 125 32.5
Diabetes and hypertension 38 9.9
Dyslipidemia 34 8.8
Others 14 3.6
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No of medication prescribed

lupto5 269 69.9
5 and above 116 30.1
Frequency of follow up

< 3 months 334 86.8
> 4 months 51 13.2
Education about medication

Yes 318 82.6
No 67 17.4
Known drug allergy

Yes 20 5.2
No 365 94.8
Medication availability problem

Yes 213 55.3
No 172 44.7
Symptom severity

Yes 18 4.7
No 367 95.3
Fewer symptom

Yes 10 2.6
No 375 97.4

5.3 Social and behavioral factors

The result of this study indicates that 341(88.6%) of the respondents were living with their family,

followed by 39 (10.1%) living alone and most of the participants do not practice any of the social

drugs.362(94%) do have the practice of communication with their physician about their illness

(Table 3)
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Table 3: Social and behavioral factors of adult clients with heart failure attending public teaching

hospitals of Addis Ababa, Ethiopia.

Category Frequency Percentage
Social drug use
Smokers currently 8 2.1
Khat chewers currently 0.5
Alcohol consumers currently 15 3.9
Living status
Living with family 341 88.6
Living alone 39 10.1
Living with relatives 2 0.5
Living with friends 3 0.8
Physician communication about the illness
Yes 362 94.0
No 23 6.0
5.4 Adherence status

According to the result of this study 48.6% were adhered to prescribed medications. Overall

adherence of medication was measured using MMAS-8 scale. Of the respondents 187 score eight

(48.6%),) participants had good adherence, while163 participants score six and seven (42.3%) and

35 participants score less than six (9.1%) had medium and poor adherence, respectively.

Figure 3 Medication adherence based on eight item Morisky scale of adult clients with chronic

heart failure attending public teaching hospitals of Addis Ababa, Ethiopia 2021
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5.5 Level of heart failure knowledge

The persons’ knowledge about their own condition measured with Dutch heart failure knowledge
scale in which ‘Good’ for HF patients who correctly answered > 75% of knowledge questions and
‘poor’ for lower than 75%. Of the respondents73(19%) and 312(81%)were correctly and
incorrectly answered knowledge questions respectively.

M Good
B Poor

Figure 4 Level of heart failure knowledge among adult clients with chronic heart failure attending
public teaching hospitals of Addis Ababa, Ethiopia 2021.

5.6 Factors associated with medication adherence

Binary logistic regression conducted to identify association of independent variable with the
dependent variable. Nine variables had a significance level of less than 0.25 with medication
adherence. The variables were educational status, education about medication, fewer HF symptom,
Patient forgetfulness, cost of drugs, cigarette smoking, drug unavailability, symptom severity and
regimen complexity. All nine variables were entered in to multivariate logistic regression analysis
for checking the effect of confounding and identifying significant variables, of which five variables
educational status, education about medication, fewer HF symptom, Patient forgetfulness, cost of

drugs, had an association with medication adherence with a significance value of P-less than 0.05.

Respondents who were received education about medications was 2 times more likely to adhere
to medications when compared to those who were not received education about medication at
(AOR=2.127, 95% CI= 1.038,4.357, P=0.039). With regard to educational level, no formally
educated {AOR=6.044, 95% Cl= 1.952,18.708) and primary education level (AOR=3.865,95%
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Cl=1.374,10.872, P=0.039) were found more likely to be adherent than preparatory, college

diploma and university degree. Participants who stopped medication when heart failure symptoms
controlled (AOR=0.044, 95% CI1=0.006,0.304, P=0.002) were 96% less likely to adhere to

medication when compared with those who did not stopped drugs when the symptoms were

controlled.

In addition,

respondents who were sometimes forgot to take medications

(AOR=0.064,95% CI=0.034,0.121, P=0.000) was 94% less likely to be adherent than those who
did not sometimes forgot to take prescribed medications. For those participants the cost of drugs
expensive AOR=0.413,95% CIl= 0.208,0.820 P=0.012) were 59% less likely to adhere to
medications compared with those the cost of drugs was not expensive. (Table 4)

Table 4: Binary logistic analysis of factors associated with medication adherence among adult
heart failure clients on follow up at public teaching hospitals in Addis, Ethiopia 2021 n=385

Medication Adherence

Poor Good
Adherence | Adherence | (COR 95%ClI) (AOR 95%Cl) P-value
Education Yes 81(69.2) 237(88.4) | 4.056(2.206,7.456) | 2.127(1.038,4.357) | 0.039*
about
medication
No 36(30.7) 31(11.5) 1 1
Educational
status No formal | 13(11.1) 58(21.6) 4.015(1.672,9.641) | 6.044(1.952,18.708) | 0.039*
education
Primary 28((23.9) 87(32.5) 2.796(1.300,6.016) | 3.865(1.374,10.872)
Secondary 16(13.7) 31(11.6) 1.747(0.736,4.148) | 2.004(0.636,6.314)
Preparatory 17(14.5) 33(12.3) 1.604(0.709,3.629) | 2.555(0.862,7.579)
College diploma | 18(15.4) 29(10.8) 1.45(0.609,3.450) | 3.00190.929,9.697)
University 18(15.4) 20(7.5) 1 1
degree& above
Fewer HF | Yes 8(6.8) 2(0.7) 0.102(0.021,0.490) | 0.044(0.006,0.304) | 0.002*
symptom
No 109(93.1) |266(99.3) |1 1
Patient Yes 98(83.7) 68(25.4) 0.060(0.034,0.105) | 0.064(0.034,0.121) | <0.001**
forgetfulness
No 19(16.2) 205(76.5) |1 1
Cost of drugs Yes 40(34.1) 47(17.5) 0.409(0.250,0.672) | 0.413(0.208,0.820) | 0.012*
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No 77(65.8) [221(82.5) |1 1
Regimen Yes 8(6.8) 5(1.8) | 0.259(0.083,0.809) | 0.408(0.084,1.974) | 0.265
complexity

No 109(93.2) | 263(98.1) |1 1
Cigarette Yes 4(3.4) 4(1.5) 0.428(0.105,1.742) | 0.301(0.031,2.903) | 0.299
smoking

No 113(96.5) | 264(985) |1 1
Symptom Yes 13(11.1) [ 5(1.7) 0.152(0.053,0.437) | 0.298(0.078,1.140) | 0.077
severity No 104(88.9) | 263(98.1) |1 1
Drug Yes 78(66.7) | 135(50.4) | 0.508(0.323,0.798) | 0.845(0.456,1.568) | 0.594
unavailability | No 39(25.6) 133(49.6) |1 1

P-value significant at P<0.05

5.7. Reasons for medication non-adherence

Possible reasons for medication non adherence reported by adult heart failure patients were

forgetfulness 161(41.8%), patient feel worsel8 (4.7%), unavailability of the medications 213
(55.3%), complexity of regimen13(3.4%), cost of medication87 (22.6%), drug caused side effect20
(5.2%), disbelief on drug &hopelessness 5 (1.3). (Table 5)

Table 5. Possible reasons for non-adherence reported by adult heart failure patients

public teaching hospitals in Addis Ababa, Ethiopia March-April

attending at

Category Frequency Percent
Forgetfulness 161 41.8
Patient feel worse 18 4.7
Unavailability of the medication 213 55.3
Complexity of regimen 13 3.4
Cost of medication 86 22.6
Drug caused side effect 20 5.2
Others (Disbelief on drug, hopelessness) 5 1.3
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6. DISCUSION

The result of this study indicates that 48.6% of the participants were adherent to prescribed
medications. This result is much better than with the study conducted in Tanzania ,India and
California, that shows adherence to their medication as 25.3% ,28.3%, 21.7% respectively (30, 37,
61). The result of the study is consistent with the study conducted in Yemen and Saudi Arabia
which is adherence to medication was 45.8% ,46.4% respectively(29, 31). Our result is lower than
the study result conducted in Oromia region, Ethiopia ,South Africa and Pakistan 64.8%,71%
,76.5% were adherent to prescribed medications respectively(6, 26, 62).

In our study, education about medication, educational status, fewer HF symptom, cost of drugs,
and patient forgetfulness were found to be significant to medication adherence. Age and gender
were not associated with medication adherence consistent with the result from a systematic review

of 2013.Due to conflicting results the evidence for the relationship was found inconsistent(38).

Respondents who were received education about medications was more likely to adhere to
medications compared to those who were not received education about medications, which is
consistent with interventional study conducted in USA which stated participants educated by the
pharmacists were more adhered to the prescribed medication than non-educated (35).In Khartoum
the reasons for poor medication adherence among the study participants were found to be lack of
pharmacist education regarding the instructions and importance of taking the drugs regularly
(41).There is a contradiction, study in Saudi Arabia those who received health education about

medications was non adherent to the prescribed medication(31).

This study showed that participants not formally educated and primary education level were more
likely to adhere to medication compared to those high educational level , which is consistent with
the study conducted in Los Angeles which is those below primary education levels were adherent
to the prescribed medications (30).The reason may be those no formally educated had greater trust
in medical recommendation and those who are highly educated mostly employed with many life
burdens made them not to remember regularly (31).Our result was not consistent with the study
conducted in Iran in which patients with high education level had higher medication adherence
than low education level (42).The reason may be patients with higher education level have greater

health related knowledge and therefore adhere to their treatments more strictly.
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In this study respondents who stopped medication when heart failure symptoms free were less
likely to adherent to medication compared with those who did not stopped drugs when the
symptoms were free ,our finding is in line with the study conducted in US which is the reason for
medication non-adherence among the study participants was being symptom free (25).Similarly in
California participants ceasing medication use when feeling well (30) .In addition in India
participants stopped medicines when feeling better(61) and in Saudi Arabia patients stopped
medications when felt better(31). The reason for non-adherence during symptom free might be

due to inadequate knowledge about the disease and medications.

In our study forgetfulness was the other factor for non-adherence. respondents who were
sometimes forgot to take medications were less likely to adherent to medications compared with
those who did not sometimes forgot to take prescribed medications. It is consistent with the study
conducted in US (18, 25) and Netherlands which is the factor for non-adherence was difficulties
with medication use due to forgetting (55),also it is in line with the study conducted in New York
,California and Saudi Arabia respectively(25, 30, 31) which is the most common factor for non-
adherence was forgetting to took the prescribed drugs. The situations that made it difficult for
patients to remember taking their medications as prescribed might be when they are busy at home
and when they are in public place.

The study revealed that, for those participants the cost of drugs expensive were less likely to adhere
to medications compared with those the cost of drugs was not expensive. Our study is consistent
with the study conducted in California, Khartoum and Tanzania which is the reason for non-
adherence among the study participants were found to be the high cost of drugs respectively (30,
37, 41).This finding may be due to irregular availability of the drugs in the hospitals they were
bought the drugs out of the hospitals with high cost, more than half of the patients have got the
drugs by paying out of pocket rather than free charge , and the other possible reason may be the

prescribing of expensive brand/trade name medications instead of generics name.
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7.CONCLUSION

Almost half of the study respondents have good medication adherence and the factors affecting
adherence were educational status, education about medication, fewer symptom, high cost of
drug and forgetfulness.

8.LIMITATION OF THE STUDY

Adherence was assessed by self-report which can be affected by recall bias. Since the study was
conducted for some participants in the waiting area of the cardiac clinic a social desirability
biases might have occurred.

9.STRENGTHS
All study participants were included in the study with a hundred percent response rate and the
study was assessed the prevalence and the associated factors of medication adherence.

10.RECOMMENDATION
Ministry of health / Health bureau

Ministry of health or Health bureau should ensure medication availability in the hospitals so that
patients can buy the drugs with a low cost from the hospitals rather than buying with a higher

cost out of the hospitals.
Hospital decision makers

Hospital managers should consider institutional factors to increase medication adherence. The
number of physicians and patient load should be proportional so that physicians could have more

time to spend with each patient.
Health professionals

Health professionals at different levels should give education on medication adherence specially
pharmacists can be essential resources for counseling patients about their medication. Providing

a disease information pamphlet may be enhancing medication adherence of patients with HF.
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Cardiac units

Nurses in the cardiac unit needs to consider medication adherence and the factors that affects
adherence when developing care plans and patient education program to enhance medication

adherence among patients with heart failure.
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ANNEXES
Annex | ENGLISH VERSION OF INFORMATION SHEET

Dear participant, Good Morning/Afternoon

Introduction

My name is I am a member of the study that is carried out to assess medication
adherence and associated factors among adult Heart Failure patients in Addis Ababa hospitals at
cardiac clinic. The study is being conducted by Abebayehu Dame from Addis Ababa University,
school of nursing and midwifery post graduate program.

Objective

The main purpose of this study is to assess medication adherence and its associated factors at adult
cardiac clinic of public teaching hospitals in Addis Ababa, Ethiopia. Your input will be extremely
valuable as the information will be used to evaluate medication non adherence Significance. The
result of the study will provide valuable insights for the healthcare professionals and policy makers
about the incidence of patient adherence and can also be used as base line information for further
similar studies.

Expected Outcomes and/or Benefits at the end of the study, patient adherence will be evaluated.
Therefore, the study will identify and investigate the main gaps and challenges associated with
drug use adherence and will propose possible recommendations that may benefit you directly or
indirectly by improving heart failure treatment. If you have any questions concerning the study,
please call Abebayehu 0913074623.

ANNEX Il: ENGLISH VERSION OF INFORMED CONSENT FORM

The study is being conducted by Abebayehu from Addis Ababa University, College of Health
Sciences, School of nursing and midwifery post graduate program. The study will be conducted
by interviewing. Therefore, | am kindly requesting you to take part in this study by allowing your
time for the interview. The interview will take 10-15 minutes. Your name will not be written in
the data collection form and will never be used in connection with any information you tell us.
There is no risk associated with participating in this study. All information regarding your medical
condition will be kept strictly confidential. Your participation is voluntary and you are not
obligated to participate in the study. If you feel discomfort with study, it is your right to drop it
anytime you want. If you have questions regarding this study, please feel free to contact at any
time Abebayehu Damte 0913074623.

Signature of respondent
Signature of interviewer
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ANNEX |11: DATA ABSTRACTION FORMAT FROM PATIENT INTERVIEWS

Part I. Patients socio-demographic characteristics (use x in the boxes)

1 .Age

2. Gender 0 Male 0 Female

3 .Marital Status o Single o Divorced
o Married o Widowed

4 .Educational status

0 No formal edu.

o Grade 11-12

o Retired

0 Grade 1-8 o College Diploma
0 Grade 9-10 O university degree
and above
5 .Place of residence Urban Rural
6 .Social drug use Cigarette smoking | o Yes
0 No
Chat Chewing o0 Yes
0 No
Alcohol use O Yes
o0 No
7 .Living status o Family O Relatives
o Alone 0 Friends
8 .Occupation 0 Government o Farmer
employee O Student
0 Merchant o Private
o0 House wife O other
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9 .Income/monthly in ETB o 0- 600 o 1651-3200
o 601-1650 0 32001-5250
0>5250
10 .Distance to health facility
KM
11 .Physician communication | o yes o No
/Explanation about the illness

Part Il

Clinical characteristics

No
1 Duration of heart failure treatment 0 6 Months-1 year
01 uptob5 year
O > 5 year
2 Duration of heart failure 0 6 Months-1 year
o1 uptoS year
O > 5 year
3 | No of hospitalization since last year No O One O
above one-------
4 | Frequency of follow up
5 | Comorbidity o No
o Yes (list out)
6 | Total number of drug you are taking
7 | How do you get your medications O Free O payment
8 | Have you learned about medication adherence | Yes o o No
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Part Il1: Assessment of adherence(MMAS-8)

No | Items No yes

1 | Do you sometimes forget to take your pills? O o 0

2 | People sometimes miss taking their medications for reasons other | o o 0
than forgetting. Thinking over the past two weeks, were there any
days when you did not take your medicine?

3 | Have you ever cut back or stopped taking your medicine without o1 o 0
telling your doctor because you felt worse when you took it?

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

5 | Did you take all your medicine yesterday? o1 o 0

6 | When you feel like your symptoms are under control, do you o1 o 0
sometimes stop taking your medicine?

7 | Taking medicine every day is a real inconvenience for some o 1 o 0
people. Do you ever feel hassled about sticking to your treatment
plan?

8 | How often do you have difficulty remembering to take all your ONever/rarely {1}

medicine?

osometimes {0}
ousually {0}
0 all the time {0}

Total score
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Part IV Any problems that challenges your medication adherence, (Use “X “in the

boxes)
1 Patient forgets to take O yes No O
2 Patient felt worse o Yes o No
3 Drug product not available | o Yes o No
4 Regimen complexity o Yes o No
5 Drug product too | o Yes o No
expensive
6 Drug adverse effect o Yes o No
7 Disbelief in drug
effectiveness o Yes o No
8 Other
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ANNEX IV HEART FAILURE KNOWLEDGE ASSESSEMENT SCALE

1 | Exchange of oxygen and carbon dioxide occurs in heart Yes | No | I don’t know

2 | HF is a condition in which the heart is not able to pump blood through
the body in sufficient amount

3 | Difficulty in breathing and shortness of breath are symptoms of HF

4 | One of the symptoms when the lungs become congested with fluid is
shortness of breath

5 | Some patients with severe HF become breathless when they lie flat
and feel much better when they sit up

6 | Short term -weight gain is one of the signs of worsening HF

7 | Over work and stress sometimes cause HF to get worse

8 | Sodium cause water retention

9 | Diuretics remove fluid from the body

10 | HF patients are discouraged from taking medications without food

11 | HF patients had better drink more water than healthy people

12 | HF patients had better take a high-salt diet

13 | Smoking is good for patients with HF because it promotes the
circulation of blood

14 | HF patients should not perform exercise regardless of their severity of
HF

15 | HF patients had better take a hot bath to promote blood circulation
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ANNEX V. AMHARIC VERSION QUESTIONNAIRE (PATICE aPM L $)
A8.N ANN RLNCALT MT ALTIN DAEI ICAT9 § TEPLLL HINF
PR 1 PMG+H AOLE S

@2 PPATMELP +AFLI ATLIPT hLG PA?
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NG+ PT ATNZ 8% TEAAC YN APAM hABN ANN RLACA LT MT ALTIN hAE

1CA Y9 TEPLLL FINF CLUL IOLP TCOLIP M=

PG+ AAT

PHU MeF PT AATIM- NFHHD- CPALF NATINMT ATET CRES1TTPY ATLM DAL+
a5 P A TH AT LMNAS. PARLRCTH PT PT A&+ T NARAPTS PaR&tY UANTT
@MPLA 1@

g+ P MmN -MST HPeT

NFHHO ARAZTF NATINMT: PADANLS PAMPPI® AUATT PMTA: NteTILI® NG+ NI T
75%F PAN U9RT Mt T NtMAYT APAN ATIARA ATLY, FA NAD)ODTE ACAP Privdam
+£87 LUPTA NAY ATIPTAT: MG+ PR NYLm NPA APMELS 1ax: NAHU PACAP #7715 AP
/8 ARG+ AE NMI° MAT 0=

P+NNZ LHPT NANMT AB9 NMID ATARAD TP FA T

$22: NPA MELP ATRA+E P4 PLEYT A AP P &

NHU ™ PACNP dBZE > NAA NIPAML P+MNPT ATPCIPE AATY NF PARMA JD-x:
NHETILI® PACAP +AFLTF NP LATF AL PHIDW/+ 1M PRG+R AATIDRTY 28+
THPT A@-+@-i N 10-15 b ATLE PATPMLSP AOZE ATAMT £ LT NAUPIP NP L P
AMRASTAL: NPFEFEID 1H P NAPT ANNPU- 89°M. N N.& +251913074623

PA MLP PMLLIAT (O &LCTT

A MOMES PR PLLIM. ND. 4T

43



U. PFham, aqunZAN® NUCLST aB2B N+aRAN+ (TRARCP: AR/ M 9PAT Px RARTT PECF)

heAl MMUNZANP NUCLT+:
eMC
1.ALMM:
2.90: my e 0 1% |
3.2INF ULr: PAIN/F o | 1N+ o RINY/F P4F/T O
aq Ak/NAPIR+FNF/N
+ o
4.0F9UCT Ui PA+IZ/F o | h9%-105 h&d NAE 8T O
N15-8¢ h&d o | O RLNCNTL 8,94 AT NH.P
N115-128 N&A [ AL o
O
5.2mC N, NAFEZP NC 0-600 o 1651-3200 o >5250 o
601-16500 3201-5250 o
6 .NMS +a™> PADT CPt
nh.m®
7 .20 L panyo i+ 178 0 +0¢ o AA O
Net+e o PNt AT o |[MNé O
8. AU PMP4NT n+a o |7MC o
9.PMUNLP LOFP Ui > AP O AAERRNI® O
LI Penire
Bt 2P AP O hAAPIRGD o
@M (RANA)
2mmi AP O AAMMI® 0O
10 .PrC UL+ nn+nN ac NANS@, 9C
NFeY h3eg oc
11 Y™ AA NAZFP NLTN o AD O AL LATD

Phcaa

44




h&d 2 P+ 2% NHdF NUCPT Nt+amAh+

1. AN NAF AT8ANPF +aocoe/m, Nde N7+ 90+ PP+A oh 6 ®C ANNh 1 A0+ N1-5
0 NSAORF NAL O

2.PAN A ey aom-A & NEan4. N+ gant PP+A oh 6 @C AN 1 A0+ N1-5
0 N5 A0P+ NAL

3 NAN NAFP NPT NALD. | +3F AAD-$I° | 1706 NH.P NAL o
Aot Bane A F IH PATHA | O
+5+PA

4+ NHF AANPF PANTEID o | AP O (29A8)

5.NAUF 1H PT.MA8TF PAN

a2yt NH+

6 a2 Y1+ 0 PR T NIRTY N, o N2 o

AN 1M

7 .NPAYT 1H AtTA PRCIN

8. Y1+ NASINMN AT8.MNS- h AP P hELEATE

TIUCT +AD TP FA

45




N&EA3: 2007 e 31+ NFHHD A AT NAINM NAD-NL” ddAR, P- 8

M PP AP0 | hRR2LAGR 1
1 ATSTE 1K ALY FPY ZNH® ALDAS. C+M PRLPA? O O
2 APT A187%2 1H NA2CAT N+ens NAT PHALR PN P++ O O

m e 51 FFOT ALDNS 2Lt NAGT AT
AR FFHIMRE S FPT ALMAS PP4NT $T+F NS

3 @51 F+PY APMAS. YdRIRP ANNA ANITEPT A LMNG O O
Me51FPY hECMO: PPN

4 NFH MLIR NAA FPATLTF NNFP ACPD A3H AT8TE 1H O O
a1 Py LA+Ot AROASTF PO-P
NFATFTD OAT UAT9R AR 51 FPY MO LPA O O
yage® A AAPT(PUIR NT$F A,Mé) AT87L 1H O O
ey +PY ARCMO PM-PN

7 m UL tTY NPPE AMAL ART8TE APTF T+ LINTFPA: 0 O

ACNP NUATRT ATHAP Pt NPPF MLTP ATL IR 1H A PHIS-
am ekt NThNA APOAL +AAT+O. PO PA

8 UAT9e et F ROAL AATOALPT TOFOA PhNEPT | oNEe-IR/AARRAE{1}
1H AA 0A%87%2 1H{0}
0 ANHE @M. 1H{0}
o UA2H{0}
AMPALLIO(

@2y &Y NAINMT NADAS. ANAP TPATL+ET £UAR (NATE NAL aRgRlm £FAQ)

m ey +7 AOAL Yaeay AANNANT

a Y1+ Tt NANFAN

NAFTRZAD-

PIR@NSTFM LY +F NHT 914 PARLLIN NAUF
e Yy @2 AALY

Nae e Uik P970A 8+ 9°h 71 0%

Pan 8.1 +£Y L PNTT NATIATEINT

AA PN P, .

46




Né.A 4 .24N FNAPF AANAFFO PATORY AT APANP

té
LANS

mPEPF

hP

A2EATR

AAM.$ IR

ML MAM PIRYHIRAM APCT PIRTNDMM, APC PP £LP4T AN
AN 70

PAN NAF AT AN NNE U3 BI° ANMLTT aoCepet AFTFA ML

@At 10,

Pa+34 N F9C5 14D MMEC PAN NAF FRANRT TFm,

ATN NEAN A9RA N PAPTFM. FPANFT AT8 P+ T4N TIMC T

AT87L PAN FhAPF NAF@M ANNNNTFO NELNTFO. AO+5F
REFATR 11C 1Y A PM- AN LAFPA

NAsC 1H AND ALY depde PAN NAF a°NNN TPART 10

NNE N9 eTPF PAN NAFT PNNAA

(@, ) AT QAT ALY ATEMEPTR PLLCIA

AYT P PR ALY RF NAMIT @AD MY AT8Mm7L PRCIN

10

PAN FNPF Aoyt NNL P STFM AT8MNS ALAPNCT

11

PAN NPT NMIT APT NHAA NH ALY APMM+ AANTFO

12

PAN FNMPF @ PNHNT FRoN aRaR)) AANTF@.

13

AJé T AdN FNTPT D4 M TPRTPHIR PLI HOLMLCTY
P4MTA

14

PAN FNTPF NAFFO ALNNATE ATPNPA TELD PANTFMOID

15

PAN FNMPF PLI° HOLMLFM. ATE4MT NP MY IATFMY
a® M- AANFO

47




48



