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ABSTRACT

Background: Coronary heart disease (CHD) is one of the most common chronic diseases among elders, and lifelong medication
is necessary for them to control the disease. More than 60% of elders fail to adhere to their medication regimen. The purpose of
this study was to explore the determinants of medication adherence behavior (MAB) of elderly with CHD.

Methods: A cross-sectional correlation design was used. Convenience sampling was used to enroll subjects from the outpatient
department of a cardiovascular clinic in a medical center in southern Taiwan. The study consecutively recruited 241 patients over
65 years old with CHD under medication for over one year and expected to take medication for life. A structured questionnaire
and face to face interview was applied for data collection. The questionnaire which was developed by the researchers included a
demographic sheet and five scales to measure perceived effects, perceived partnership, perceived reality, interpersonal influence,
and medication-taking behaviors.

Results: Only perceived effects and interpersonal influence remained in the predicting model and both factors accounted for 17%
variance of the MABs.

Conclusions: How the elderly perceive the effect of the medication and how they are influenced by others are two important
determinants for medication adherence in elderly with CHD. Also, Clinical nurses can play a key role in the process of educating

elderly patients so that they can achieve regular medication adherence.
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1. INTRODUCTION

Since 1993, Taiwan has become an aging society. At the
end of 2013, the population aged 65 years and older had
reached 11.5% and is projected to reach 20% in 2025.)
Due to the high prevalence of chronic diseases and contin-
uous deterioration caused by aging, the elderly population
consumes the largest portion of medical care and expendi-
tures. According to government statistics, over 76% of the
elderly had at least one chronic disease, and the highest por-

tion (25.71%) was related to circulation system disorders.!"
Heart diseases associated with circulatory diseases were the
second leading cause of death in Taiwan.”?! Nonadherence
to medication has been verified by previous studies to be
associated with an increase in morbidity and mortality rate in
coronary artery disease.!*>! The medication nonadherence
rate in older patients has been wide, ranging from 4% to
90% depending on the methodology that measured adher-
ence and the treatment purpose.>~®! In Taiwan, findings from
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one study exploring the medication adherence rate among
older people with hypertension indicated that over 40% of
older patients did not adhere to their medication regimen.!
With the increasing number of older patients with circulation
problems, in order to maximize effects of medical treatment
and to minimize waste of medical resources, it will be our
continuous challenge to enhance the medication adherence
rate among chronically ill elderly patients.

Previous review articles have suggested that medication ad-
herence behaviors (MABs) were complicated and affected by
many factors such as demographic characteristics, including
age, race, gender, educational background, economic status,
individual physical and mental condition, cognitive status,
social support resources, and illness condition.['%13] Other
factors such as number of medications, dosage form, cost of
medication, insurance status, perception and belief about ill-
ness, and communication quality between patient and physi-
cian were also shown to have a relationship with MABs
among elderly patients.!'3-!15] Moreover, medical personnel’s
professional capability, attitudes, and their relationship with
patients also play an important role.[%!7]

Ryan!"® conducted a systemic review to investigate theo-
ries of the MAB in older adults and listed the theories most
frequently studied, as follows: PRECEDE (an acronym for
predisposing, reinforcing, and enabling causes in educational
diagnosis and evaluation), health locus of control, health
decision model, and health belief model. However, all these
theories overlooked the social-interaction factor that affects
medication behaviors of the elderly. Most studies tend to
reflect a medical professional’s point of view toward the med-
ication behavior of elderly patients and lack a description
of the process of behavioral transition of carrying out the
doctor’s prescriptions.!'! In order to ensure elderly patients
take the medication according to their doctor’s prescription,
it appears necessary to look at the medication behavior from
the perspective of the patient.

1.1 Purpose of the study

Our specific aims were to describe medication adherence
status and its determinants in elders with coronary heart dis-
ease (CHD). The findings may guide health professionals to
design valid interventions to enhance medication adherence
in elders with CHD.

1.2 Conceptual framework

The medication-taking behavioral model for elderly pa-
tients with chronic disease developed by Chen, Wu, Yen,
& Chenl! was used as the conceptual framework for this
study. This model was developed based on the medication-
taking experience among the elderly with cardiovascular
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diseases. The model proposed that the MABs of elderly
patients with chronic diseases are affected by four major con-
cepts—perceived effects, perceived partnership, perceived
reality, and interpersonal influence. Perceived effects refer to
patients’ perceptions of the effectiveness of the medication in
dealing with the discomforts they are most concerned about
without any unbearable side effects. Perceived partnership
is the patients’ perception of trust in their relationship with
their health professionals. Perceived reality represents the
discrepancy between the patients’ perception and the actual
purpose of the medication treatment. Interpersonal influence
means the information patients receive from friends or rela-
tives that affects the decision of medication-taking behaviors.
These four concepts interact with each other to motivate the
readiness of the individual in taking action in medication
adherence. While elders are ready to adhere to the medi-
cation regimen, there are facilitating factors and inhibiting
factors that may enhance or hinder their medication-taking
behavior. Because these two factors involve more compli-
cated environmental and interpersonal elements, they were
not investigated in the current study. Eight demographic char-
acteristics that were reported in previous studies as having
influence in MABs among elders were included in the model:
age, gender, educational background, marital status, insur-
ance status, perceived economic status, duration of disease,
and other chronic comorbidity.

2. METHODS

2.1 Design, sampling, and subjects

This was a cross-sectional correlational study. Convenience
sampling was used to enroll subjects from the outpatient
department of a cardiovascular clinic in a medical center in
southern Taiwan. The patients recruited in this study have
the following characteristics: they were 65 years or older and
were diagnosed with CHD. Moreover, they have been under
medication for over one year and are expected to take medi-
cation for life. Furthermore, they were able to communicate
in either Mandarin or Taiwanese.

2.2 Ethical considerations

Permission to conduct this research was obtained from the
institutional review board of the participating hospital. Data
collection was conducted after receiving subjects’ signed
consent form. Subjects were informed that if they felt uncom-
fortable or tired, they were free to terminate their interview
or to withdraw from the study at any time without influencing
their medical rights.

2.3 Data collection
A structured questionnaire, which included a demographic
sheet and five scales, was developed by the researchers for
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data collection. Eligible participants were referred by physi-
cians from the hospital’s out-patient department of cardiol-
ogy. After giving their consent, the participants were invited
to a quiet space in the cardiovascular clinic and requested
to fill out the questionnaire themselves or through a face-to-
face interview. Each participant took 20 to 30 minutes to
complete the questionnaire.

2.4 Instruments

The structured questionnaire, which was developed by the
authors, included a demographic sheet and five scales to mea-
sure (a) perceived effects, (b) perceived partnership, (c) per-
ceived reality, (d) interpersonal influence, and (¢) medication-
taking behaviors. The demographic information sheet in-
cluded age, gender, educational background, marital status,
insurance status, perceived economic status, and illness con-
dition. “Perceived economic status” was used to indicate
financial status of the participants. Participants were asked
to select among three categories that best describe their fi-
nancial status: satisfactory, just enough, or insufficient.

Based on the qualitative data of the Chen et al. study (2007),
the four scales were developed to measure perceived effects
(9 items), perceived partnership (14 items), perceived re-
ality (8 items), and interpersonal influence (8 items). A
5-point Likert scale was applied to measure the level of
agreement on each item, from totally agree (5) to totally
disagree (1). Higher scores meant that participants perceived
greater effectiveness and fewer side effects of their medica-
tions, perceived more trusting and collaborating relationship
with their healthcare providers, perceived more understand-
ing and acceptance of the necessity of taking the medications,
and perceived more positive influences from others about
taking their medications. Content validity of these four in-
struments was provided by nine invited experts including
five gerontological nursing specialists, one cardiologist, two
geriatric doctors, and one expert in health education. The
importance, appropriateness, and clarity of each item were
determined by using a 4-point Likert scale. All items were
graded 3 points or higher by the experts. Meanwhile, 10
elderly patients with CHD were invited to test the clarity and
comprehensibility of the questionnaire. The internal consis-
tency (Cronbach’s alpha) of the perceived effects scale, the
perceived partnership scale, the perceived medical reality
scale, and the interpersonal influence scale were 0.59, 0.90,
0.54, and 0.66, respectively, and the two-week test re-test
reliability were 0.81, 0.98, 0.97, and 0.99, respectively.

The medication adherence behaviors scale was based on the
“medication adherence behaviors evaluating scale” devel-
oped by Hu, Tseng, Tai, and Chao!?”! for use among elderly
patients with hypertension. Permission to modify the instru-
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ment to fit this study’s disease diagnosis was obtained by
the researchers from Hu et al.?”) The instrument contains
10 questions related to behaviors of taking medications. A
5-point Likert scale was designed to measure the frequency
of each medication-taking behavior, from 5 points (every
day) to 1 point (never). Higher scores indicate better MABs.
Cronbach’s o was 0.76 in Hu et al.’s study and 0.72 for this
study sample.

3. RESULTS

Demographic description

After collection, data were coded, filed, and proofread with
SPSS for Windows 10.0. Results were first analyzed variable
by variable with descriptive statistics, and then analyzed with
inferential statistics for the correlations among the variables.

As shown in Table 1, of the 241 participants, the average
age was 74.3, of whom 147 were male (61%) and 94 were
female (39%). Their educational backgrounds ranged from
illiterate to college graduate, with an average of 5.56 years
of schooling, indicating that most of the participants had
attained elementary school graduation only. Most partici-
pants were married and living with their spouses (81.7%).
Owing to implementation of the national health insurance
program, 97.9% were insured. Most claimed they were fi-
nancially sufficient (51.9%). CHD had been diagnosed for 1
to 60 years among the participants, with an average of 7.73
years. Besides CHD, nearly 25% of the participants had
other chronic disease complications, the top two of which
were hypertension and diabetes.

Scores for perceived effects, perceived partnership, perceived
medical reality, and interpersonal influence were transformed
linearly into a 5-to-1 Likert-type scale, with 5 indicating to-
tal agreement and 1 total disagreement (negative questions
were scored in reverse). For these elderly patients, the mean
score for the perception of medication effects was 3.72 (SD
= 0.64), which lay between agreement and no comment. The
mean score for the perceived partnership scale was 4.17 (SD
=0.61), which indicated a strong trust relationship between
the participants and their providers. The mean score for per-
ceived reality was 3.58 (SD = 0.93), demonstrating that these
elderly patients tended to realize the necessity of long-term
adherence to their medication regimen. As for interpersonal
influence, the mean score was 3.52 (SD = 0.83), showing that
the people around our participants were inclined to provide
positive influence on their MABs. The mean score for the
total medication adherence behaviors scale was 4.77 (SD =
0.52), indicating that these elderly patients followed their
doctors’ prescribed medication orders 5-to-6 days a week, or
even for the whole week.
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Table 1. Demographic data of study participants (N = 241)

Variables N (%) Mean Years SD Maximum Years Minimum Years
Age 74.3 6.09 95 65
Education 5.56 4.63 16 0

None 75 (31.1)

Iliterate (1-6 years) 108 (44.8)

Primary School (7-9 years) 23 (9.5)

High School (10-12 years) 19 (7.9)

College and above (13-16 years) 16 (6.6)
Marital Status

Married 197 (81.7)

Other (single, widow, widowed) 44 (18.3)
Insurance Status

Yes 236 (97.9)

None 5(2.1)
Perceived Economic Status

Satisfactory 109 (45.2)

Just enough 125 (51.9)

Insufficient 7(2.9)
Duration of CHD 7.73 7.85 60 1
Other Chronic Diseases

Hypertension 55 (22.8)

Diabetes Mellitus 48 (19.9)

Kidney Disease 6 (2.5)

Cancer 3(1.2)

Arthritis 5(2.1)

Parkinson’s Disease 2(0.8)

Other (CVA, Gl, etc.) 31 (13.0)

Note. SD = Standard Deviation; CHD = Coronary Heart Disease; CVA = Cerebrovascular Accident; Gl = Gastrointestinal.

Table 2 shows that the MABs of our participants did not as- .37). Further, according to stepwise regression analysis, only
sociate with the demographic characteristics but were signifi- interpersonal influence and perceived effects showed signifi-
cantly associated with perceived effects (r = .17), perceived cant results, and both factors accounted for 17% variance of
medical reality (r = .25), and interpersonal influence (r = the MABs (see Table 3).

Table 2. Relationships among the participant demographics and the factors explored in the study

Medication . Duration of Perceived  Perceived Perceived  Interperson
Adherence Age Education . . .
Behavior Disease Effect Partnership  Reality al Influence
Medication
Adherence 1.00 -.02 .01 3 A7 .07 0.25* 37
Behavior
Age 1.00 -.22*% .22* .01 .01 0.19* .08
Education 1.00 .20* A4 19* 0.17* A1
Duration of 1.00 28 43 0.24* 11
Disease
Perceived Effect 1.00 A7* 0.22* -2
Percelved_ 1.00 0.24% 30%
Partnership
Perceived Reality 1.00 .30*
Interpersonal 1.00
Influence
*p<.05.
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Table 3. Stepwise regression analysis of medication adherence behavior of the study participants

Variables B R2 R2change SE Beta t

Constant 39.96 1.27 31.48
Interpersonal Influence 0.28 0.14 0.14 0.04 0.37 6.31*
Perceived Effect 0.17 0.17 0.03 0.60 0.18 2.95*

*p<.05

4. DISCUSSION

This study showed that the MABs of our elderly participants
had no relationship with their demographic characteristics,
including age, gender, educational background, marital sta-
tus, insurance status, and economic status. This finding was
different from two previous studies,’?"-?? both of which indi-
cated that economic status and MABs are highly correlated.
The reason for this contradictory finding may be owing to
our national health insurance program in Taiwan. In our
study, 97.9% of the participants were insured, indicating that
personal economic status may not be an obstacle for them in
receiving medications. In addition, 97.1% of the participants
claimed that they were economically self-sufficient.

The mean score of the MABSs in this study of 4.77 was higher
than Hu et al.’s finding of 4.0.1*! That study focused only
on patients with hypertension, while ours was aimed at pa-
tients with CHDs. Additional investigations are needed to
compare the differences in medication adherence behavior
among patients with different chronic diseases and also the
reasons behind the divergence. As to the medication-taking
behavioral model for elderly patients with chronic disease of
Chen et al.,'' the current study findings partially support that
model by showing that the MABs were significantly corre-
lated with three main concepts: perceived effects, perceived
reality, and interpersonal influence. The possible reason that
perceived partnership was not supported by our findings is
that our participants generally reported great acceptance of
their physicians. A previous study indicated that a trust-
ing, harmonious relationship with physicians may improve
patients” MABs.?*! Further studies may need to recruit sub-
jects from different hospitals to increase the variance of the
patient-physician relationship.

Further regression analysis indicated that only perceived ef-
fect and interpersonal influence remained in the predicting
model and that interpersonal influence is the most decisive
factor of MABs. The influence may come from healthcare
professionals, friends, relatives, or mass media. Nurses play
a crucial role on the clinical healthcare team and should not
overlook our influence on patients’ medication behaviors
while also continuously evaluating their sources of medi-
cation knowledge and attitude. A recent study in elderly
hypertensive cohorts by Rajpura and Nayak!!¥ suggested
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that patients’ perception of diseases and beliefs about medi-
cation are important factors in their medication compliance
behavior. Although Rajpura and Nayak did not study the per-
ception of medication effects directly, as we did, both studies
point out the importance of the patients’ own perceptions
in adhering with the medication prescriptions. As medical
professionals, we should not only provide elderly patients
the information we think is meaningful or important, but
we must recognize these patients’ concerns and perceptions
about taking their medications. We also should continuously
assess the possible side effects of long-term medication use
and try to relieve patients’ discomfort before they arbitrar-
ily stop using the medication in an effort to ease their own
suffering.

There are apparently other vital factors that may influence
MABs that we did not investigate in the current study. Two
factors that were included in Chen ef al.’s 2007 model,©
facilitation factors and inhibition factors, were not examined
in this study. Many interventions have been suggested as
effective strategies in managing the barriers and facilitating
improvement of the MABs among elderly patients. For ex-
ample, van Dulmen et al.?!! in their review study concluded
that simplifying the medication regimen was one of the most
effective strategies. Current study focused on examining the
factors that may influence elderly CHD patients in their cog-
nitive preparation in conducting MAB, our findings support
that Chen et al.’s model can be used to quid the development
of education programs to promote elderly patients’ MABs.

Limitations of the study

This study was conducted only in a large medical center, and
hospital characteristics should be considered when generaliz-
ing results. In addition, because this study used convenience
sampling, and a majority of the participants reported being
highly adherent in their medication behavior, the possibility
of selection bias should also be considered. Further, data
were collected at the out-patient department, where most of
the participants paid regular visits to the hospital, so this
research might not be applicable to those who do not make
regular hospital visits or receive follow-up care. Lastly, the
scales used to measure the variables (perceived effect, per-
ceived partnership, perceived reality, and interpersonal in-
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fluence) were newly developed specifically for this study.
Except for the perceived partnership scale, the internal con-
sistency scores, Cronbach’s «, were all lower than .7, which
may influence the validity of the study results. For further
examination of these variables, the reliability of the measures
should be improved first. In spite of these limitations, this
study has unfolded a new perspective in the study of MABs
among elders with chronic disease.

5. CONCLUSION

The findings of this study indicate that perceived effect and
interpersonal influence are important determinants for medi-
cation adherence in elderly patients with CHD. This research
will again remind healthcare professionals that while assist-
ing elderly patients with their medication, they should try

to intensify their understanding of the effects of taking med-
ication; meanwhile, it is important to pay attention to the
patients’ influences and reference group and step in whenever
it is necessary to clear up misunderstandings, and strengthen
a rational basis for medication so as to enable the patients to
coexist with the illness.
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