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Abstract

Background: Identifying the factors associated with the adherence to treatment regimen is a useful guide for
health care providers to provide appropriate treatment regimens and promote the adherence to treatment.
Obijectives: The aim of this study was to determine the status of adherence to treatment regimen and its
related factors in patients undergoing coronary artery revascularization therapies (CART) in selected
hospitals of Zanjan in 2017.

Methods: This correlational study was conducted in Zanjan, Iran in 2017. In total, 318 patients who had
undergone CART were selected by systematic random sampling to participate in the study. The study tools
included demographic factors, factors related to the disease, and the Nayeri et al questionnaire of adherence
to treatment regimen. Descriptive and inferential statistics were used to analyze the data through SPSS
software version 23.

Results: Results of this study showed that, the mean score of adherence to treatment regimen by the patients
was 128.12+7.51 and the status of adherence to treatment regimen was at moderate level. Multiple linear
regressions showed that variables such as type of treatment, duration of disease, age, and gender were
associated with the adherence to treatment regimen. So that, with the increasing age (p=0.002) and the
duration of the disease (p=0.034), adherence to treatment regimen was also increased. Furthermore, the score
of adherence to treatment regimen was better in patients who had coronary artery bypass surgery (CABG)
(p=0.002) than angioplasty procedure, and also it was better in women (p=0.032) than men.

Conclusion: About half of the patients with CART do not adhere to their treatment regimen. Age, gender,
level of education, duration of illness and type of treatment are the predictors of adherence to treatment
regimen. Understanding these factors can be used as a guide in designing interventions and conducting
further studies to improve the adherence to treatment regimen. Adherence to treatment regimen is not only a
complicated variable that has many determinants, but also is a continuous process.

Keywords: coronary artery disease, Adherence to treatment regimen, angioplasty, coronary artery
bypasses graft surgery

Introduction 31% of all deaths. The prevalence of coronary
Each year, 17.7 million people die from artery disease (CAD) is increasing with
cardiovascular disease worldwide, accounting for urbanization, industrialization and lifestyle

Preventive Care in Nursing and Midwifery Journal (PCNM) 2020; 10(3)


https://orcid.org/0000-0002-2858-2837
https://orcid.org/0000-0003-1594-6790
javascript:void(0);
javascript:void(0);
https://orcid.org/0000-0002-9256-668X
http://scholar.google.com/citations?user=CClLbKQAAAAJ&hl=en
http://scholar.google.com/citations?user=CClLbKQAAAAJ&hl=en
mailto:Ma.yadegary@gmail.com

Mohammad zirak, et al...... 43

changes. It is estimated that 92.1 million people in
the United States will be affected by CAD by
2030. Also, 80% of deaths due to CAD occur in
developing countries [1]. In Iran, cardiovascular
disease is the first cause of death and is a major
health problem as its dimensions are rapidly
increasing [2]. The CART, including the
percutaneous intervention (PCI) and coronary
artery bypass grafting (CABG). According to
increasing number of people with CAD, more
patients are undergone angioplasty and CABG
[3]. In Iran, about 35 to 50 thousand cases of heart
surgery are performed annually [4,5].

CART does not stop atherosclerosis and gradually
other stenosis develop in healthy vessels as well
as the repaired ones [6]. In other words, the
success of CART depends on the secondary
prevention and adherence to the treatment
regimen [3,7]. This can be achieved with the
active participation of patients in treatment and
implementation of the treatment team’s
recommendations, which are referred to as
adherence to the treatment regimen.

Adherence to the treatment regimen includes
adherence to the dietary recommendation,
physical activity, medication, and lifestyle
changes. Non-adherence to the treatment regimen
is defined as “the extent to which a person’s
behavior does not coincide with medical or health
advice” [8,9].

Adherence to the treatment regimen reduces the
risk of CAD and improves the outcomes of
CART. Also, helping patients to adapt to lifestyle
changes and reduce the risk factors which can
play an important role in preventing the
recurrence of the disease and its complications.
Adherence to the treatment and medication
regimens is a major challenge in the chronic
patients and their non-adherence to treatment
regimen results in undesirable consequences such
as recurrence of the disease, exacerbation of
symptoms, and increased disability, leading to
emergency treatment and urgent hospitalization
[8,10].

Despite the importance of adherence to the
treatment regimen, numerous study findings have
shown that patients do not fully adhere to
treatment regimen [11,12]. In advanced countries,
50% of patients comply with the treatment
regimen. In developing countries, non- adherence
to treatment regimen is a threat to the treatment

and control of chronic patients [13]. In Iran, the
rate of adherence to treatment regimen in chronic
diseases has been reported in a range of 12.7 to
86.3%, which shows that, the adherence to the
treatment status in specific diseases and in
different cities needs to be investigated [14-17].
Adherence to the treatment regimen is a major
challenge for care and treatment from three
aspects. On one hand, non- adherence to the
treatment regimen imposes double financial
burden on the health system. On the other hand,
adherence to the treatment regimen is the key
factor in the relationship between the process and
treatment outcomes. Also, non- adherence to the
treatment regimen disrupts the results of clinical
trials [18].

The control of chronic diseases, including
cardiovascular disease, depends on the degree of
adherence to treatment to a large extent, so that,
even the best treatment regimen, if left un-
adhered, is worthless and impedes the
achievement of therapeutic goals. Meanwhile,
adequate adherence to treatment regimen
improves the quality of life of patients and
reduces the cost of treatment [19]. In fact, one of
the most important concerns and problems of the
health system is the patients non- adherence to the
treatment regimen [20,21].

Considering the increasing prevalence of CAD
and the importance of treatment adherence in
controlling the disease and improving the quality
of life of patients undergoing CART, further
research on the status of adherence to the
treatment regimen and its related factors seems
necessary. The aim of this study was to determine
the status of adherence to the treatment regimen
and its related factors in patients undergoing
CART in selected hospitals in Zanjan in 2017.

Methods

The present study is a correlational study which
was conducted from February to July 2017 at
hospitals affiliated to the Zanjan University of
Medical Sciences. The research population
included 1800 patients undergoing CART in
hospitals of Zanjan University of Medical
Sciences. The sample size was estimated to be
318 people using Cochran's formula. Then, 318
patients who met the inclusion criteria (age range
of 18-80 years, reading and writing Level of
education and receiving treatment from CART for
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at least 6 months) were selected to participate in
the study using systematic random sampling
method. After explaining the objectives of the
study to the participants, and informed consent
was obtained from them.

Data were collected wusing a two-part
questionnaire.  The  first  part included
demographic information including age, gender,
marital status, educational level and occupational
status of the patients. It also contained the
information on heart disease, including duration
of the disease, type of CART, risk factors, and
number of medications used. The second part of
the questionnaire was related to the adherence to
treatment regimen in patients with coronary artery
stenosis, which was designed and validated by
Nayeri et al (2018) with 4 dimensions and 35
items. The questionnaire included 35 questions
about dietary adherence [13], Healthy lifestyle
adherence [7], medication adherence [11], and
adherence to exercise and physical activity [4].
All of the above mentioned terms were designed
on a 5-point Likert scale as always (5 score), often
(4 score), sometimes (3 score), rarely (2 score)
and never (1 score). To reduce the chance factor
in answering the questions, some of the items
were designed in reverse (always one, never 5).
This self-reporting tool was completed by the
patients. Minimum and maximum potential scores
in dietary adherence was 13-65, in adherence to
healthy lifestyle was 7-35, in adherence to
medication was 11-55, and in adherence to
exercise and physical activity was 4-20. The total
score of the questionnaire was from 35 to 175.
The higher score in each dimension indicated
good adherence to the treatment regimen and a
lower score showed poor adherence to the
treatment regimen. The cutoff point of the
questionnaire was determined as fallow: scores of

considered as low, scores between 106 to 140
were considered moderate and score above 141
were considered as high adherence.

This  questionnaire  was developed and
psychometric in larger study that was done in
Tehran University of medical sciences. The
reliability of the questionnaire to be 0.862 using
the internal consistency (Cronbach's alpha
coefficient) and also internal correlation (test-
retest) to be 0.85 [22].

After collecting the data, they were analyzed by
SPSS software version 23 using ANOVA,
independent t-test and multiple linear regression
with significant level of (p<0.05).

Results

This study was performed on 318 patients
undergoing CART. At first, the normality of the
scores related to the status of adherence to
treatment regimen was investigated in general and
in four dimensions of diet, healthy lifestyle,
medication, and exercise and physical activity
using the Kolmogorov-Smirnov test and the
normality and symmetry of the data were
confirmed. Therefore, parametric tests were used
to examine the factors associated with the
adherence to treatment regimen.

The mean age of 318 patients was 61.38 + 10.66
years ranging from 33 to 80 years. The majority
of patients were male (67.9%) and married
(98.4%). About half of the patients (48.4%) had
reading and writing level of education. The
majority of patients (75.1%) were employed, and
the duration of CAD in most patients (82.7%) was
two years. The mean and standard deviation of the
overall adherence to treatment regimen and its
dimensions are presented in Table 1. According to
findings 96.9% of patients had moderate level of
adherence to their treatment regimen (Table 1).

adherence to treatment less than 105 were
Table 1: Adherence to treatment regimen and its dimensions in patients undergoing CART

ence to treatment regimen Low Moderate High
dimension Number Percentage Number  Percentage Number Percentage

Dietary 43.1+4.02 31 9.7% 271 85.3% 16 5%
Healthy lifestyle 32.3+3.2 2 0.6% 44 13.9% 272 85.5%
Medication 37.7+35 7 2.2% 231 72.6% 80 25.2%
exercise and o 0
physical activity 14.9+2.5 107 33.6% 211 66.4% 0 0
Total 128.12+7.51 2 0.6% 308 96.9% 8 2.5%
The results of this study showed that, there is no regimen and marital status as well as the number
correlation between the adherence to treatment of children.

Preventive Care in Nursing and Midwifery Journal (PCNM) 2020; 10(3)



Mohammad zirak, et al...... 45

Results of the study showed that adherence to
treatment regimen in the overall score (P=0.01),
healthy lifestyle (P=0.01), and exercise and
physical activity (P=0.007) was related to age.
The LSD post hoc test showed a significant
difference in the scores between the age group of
less than 49 years and the rest of the age groups
(P<0.05) and the scores of this group were less
than the older patients. The scores of other age
groups did not differ significantly.

The results indicated that, the status of adherence
to treatment regimen (in general and separately in
the four dimensions) was better in women than in
men (Table 2).

The degree of adherence to the regimen in all
dimensions, except for the adherence to
medication (P=0.9), had a significant relationship
with the education level. So that, the LSD test
showed that, in the dimensions of adherence to
diet, adherence to exercise and physical activity

and adherence to healthy lifestyle, the scores of
patients with  secondary education  was
significantly lower than other patients (P<0.05).
Also, other groups did not differ significantly
from each other in terms of education level (Table
2).

In regard to the occupational status, there was no
difference between the groups in terms of the
dimensions of adherence to medication (P=0.2)
and diet (P=0.1). However, in the dimensions of
adherence to healthy lifestyle (P=0.01) and
exercise and physical activity (P=0.03), the status
of adherence to treatment regimen was
significantly correlated to the occupation of the
patients. So that, the LSD test showed housewives
had a better adherence status than other
occupational groups. There was no significant
difference between the other occupational groups
(Table 2).

Table 2: Mean and standard deviation of scores of adherence to treatment regimen in patients undergoing
CART in different dimensions according to the demographic variables

Exercise and

dherence to treatment regimen Overall Diet Healthy hvsical Drug
score lifestyle physica therapy
- Mean+SD activity
Independent variables Mean+SD Mean+SD Mean+SD Mean+SD
Less than 49 years n=51 124.8+7.8 42.3+£3.9 30.6+4.2 14.2+3.2 41.3+3.8
Age 50-59 n=98 127.4+6.7 429435 32.2+3.03 14.4+2.6 42.2+3.6
60-69, n=99 128.4+7.9 42.7+4.8 32.6+3.1 15.2+2.3 42.1+4.0
Over 70 years n=70 131.0+6.5 442442 33.2+2.4 15.5+1.9 42.7+34
P 0.01 0.057 0.01 0.007 0.27
Gender Male n=216 126.6+7.3 42.614.2 31.8+35 14.5+2.8 41.843.7
Female n=102 131.2+6.9 44+3.9 33.3+2.3 15.6+1.7 42.9+3.7
P 0.001 0.005 0.001 0.001 0.016
Marital Single  n=5 129+7.4 42+4.4 31.4+4.1 15.6+1.5 45 +4.6
status Married n=313 128+7.5 43.1+4.2 32.313.2 14.9+25 42.1+3.7
P 0.7 0.55 0.55 0.55 0.09
Reading & writing n=154 129.1+7.1 435+4.1 32.4+3.1 15.3+2.2 42.2+3.9
Education Primary school n=116 128.3+7.2 43.3+4.1 32.6+2.7 14.5+2.6 42.1+3.7
level Secondary school n=28 127.2+6.6 42.5+4.4 32.2+¢3.9 14.4+2.8 42.2+3.3
High school n=20 120.5+8.7 39.6+4.3 29.5+4.5 13.8+35 41.8+£3.3
P 0.001 0.001 0.001 0.007 0.9
Housewife n=101 130.8+7.2 43.9+4 33.2+2.4 15.7+1.6 42.7+£3.9
Laborer n=40 127.448.2 42.1+4.9 31.1+35 14,5425 42+3.7
Occupation Clerk  n=33 126.7+7 42.9+35 31.6+35 14.4+25 41.5+3.6
Self-employed n=90 126.9+7.2 42.6+4.1 31.7+38 14.5+3 42.2+3.8
Retired n=54 126.2+7 42.3+4.3 32.2+2.7 14.4+2.9 41.5+3.3
P 0.01 0.1 0.01 0.03 0.2
Number of Lessthan2 n=19 127.946.2 42.843.2 32.5+3.3 14.5+2.5 42.4+4.5
children More than 2 _n=299 128.1+7.5 43.144.2 32.3+3.2 14.9+2.5 42.1+3.7
P 0.7 0.8 0.7 0.9 0.9

This study showed that adherence to treatment adherence to treatment than other treatment

regimen in the dimensions of healthy lifestyle
(P=0.01) and exercise and physical activity
(p=0.05) were related to the type of treatment, so
that patients undergoing CABG had better

groups (Table 3).

Adherence to treatment regimen was related to the
duration of the disease in the dimension of
adherence to medication, so that patients with a
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long history of disease had a better treatment
adherence (P=0.04), (Table 3).

Adherence to treatment regimen in the dimensions
of dietary adherence (P=0.02) and adherence to
healthy lifestyle (P=0.01) were significantly
correlated to the risk factors of patients. LSD test
showed that patients with more risk factors had a
better adherence in the dimensions of dietary
adherence and adherence to healthy lifestyle, than
patients with a single risk factor (P<0.05), (Table
3).

Regarding the number of medications, the degree

patients who were taking 7 drugs, had higher
scores compared to other patients (P=0.02),
(Table 3).

This study showed that adherence to treatment
regimen was only correlated to the number of
involved coronary arteries (P=0.003) only in the
dimension of adherence to healthy lifestyle. The
LSD test showed that, the degree of adherence in
the group whose all three coronary arteries were
involved was significantly higher than other
groups (P<0.05), and there was no significant
difference between the other groups (Table 3).

of adherence to the treatment regimen was not
correlated to the number of drug used in any of
the dimensions, but in the overall scores, the
Table 3: The mean and standard deviation of the scores of adherence to treatment regimen in the
patient undergoing CART in different dimensions according to the variables of the disease condition

Exercise and

ence to treatment regimen Overall Healthy

Diet : physical Drug therapy
- score MeantSD lifestyle activi MeantSD
Independent variables MeanzSD MeanzSD Mean J_rtSyD
Durationof 2O less than 2years 127.947.4 42943 32.343.2 14.8+2.6 422437
disease More than 2 years 129.3t7.6 44.3%3.3 32.4%3.2 15.0£2.1 41.7%41
P 0.2 0.04 0.8 0.4 0.4
Smoking n=49 122.249.3 13,6144 32.2t48 14532 40.6x4.4
High cholesterol n=80 128.648.1 43.6+4.4 32.5+2.9 14.6+2.7 42.4+4.2
Risk factor Hypertension n=63 130.4%6.3 44.2%3.9 33£2.1 14.9x1.9 42.8%3
Diabetes  n=42 130.4%7.2 44435 32.5%3.2 15:25 43%3.8
Othe;zggﬁ)re hanlnisk 1276168  455:4.1 34.4432 15425 41,9435
P 0.01 0.02 0.01 0.7 0.1
Number of 5 medications n=98 127.4+7.7 42.8+4.4 31.8+3.5 14.8+2.9 41.8+3.2
medication 6medications n=157 128.1+7.7 43.5+4.2 32.5+3 15.1+2.3 42.3+4.1
7 medications n=65 129.1%6 42.4£36 32.5%3.3 15.2¢2.4 42.3£3.4
P 0.02 0.17 0.2 0.055 05
c Tvessel  n=02 127.4%9. 430447 31.5+4.1 14.742.8 12,044
g:?:&ry 2vessels =97 128.4%6.8 43+4 32.622.7 14.9%2.4 421236
Jvessels  n=123 128.1%7.5 431242 32.3%3.2 14.9%25 42.2%3.7
P 0.2 0.18 0.003 0.3 0.4
Type of CABG =164 127.5+8.3 43t45 31.9%36 14.6+2.8 42.3£3.7
treatment PCl « n=154 128.746.5 432438 32.8%2.8 15.1+2.3 42£3.7
P 0.1 0.7 0.01 0.05 0.4

“The significance level related to the ANOVA test,
the significance level related to independent-test

In the study of multiple analysis of the factors
related to the overall rates of adherence to
treatment regimen and other variables, the results
of the study showed that, the variables of the type
of treatment, the duration of the disease, age, and
gender were correlated to adherence to treatment
regimen. So that, with the increasing age
(p=0.002) and the duration of the disease

(p=0.034), adherence to treatment regimen was
increased. Also, the score of adherence to
treatment regimen was better in CABG therapy
compared to PCl (p=0.002) and in women
compared to men (p=0.032), (Table 4).
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Table 4: Coefficients of Multiple Linear Regression Model in Investigating the Relationship between
Adherence to Treatment Regimen and Independent Variables

Independent variables” B Std. Error t Sig.
Type of treatment 0.252 0.096 4.253 0.002
Age 0.132 0.043 3.070  0.002
Gender™ 2.808 1.305 2.152  0.032

“Reference group=PClI
“Reference group=male

Discussion

The results of this study showed that, the status of
adherence to the treatment regimen was at
moderate level in most of the participants.
Compared to similar studies in Iran [23,24], the
degree of adherence to the treatment regimen and
its dimensions in patients undergoing CART was
improved in this study. One of the factors that
should be considered is the implementation of
health plan with three goals of reducing people's
cost, promoting fairness in access to health
services and developing health infrastructure.
These goals are fundamentally important in
improving adherence to the treatment regimen.

In this study, the age was one of the factors
associated with adherence to treatment regimen,
so that younger patients (under 49 years of age)
had a general adherence to healthy lifestyle, and
less adherence to exercise and physical activity. In
many studies, controversial findings have been
obtained regarding the relationship between age
and adherence to treatment regimen. So that, in
some studies, younger people and in some other
studies the older people, had lower adherence to
treatment regimen [25-27]. In the elderly
population over 75 years of age, there are
problems with adherence to the treatment regimen
due to the cognitive problems. The highest rate of
Adherence to treatment regimen has been reported
in 60 to 70 years old adults [28]. Young patients
have lower adherence to treatment regimen due to
the lack of knowledge about the consequences of
non- Adherence to treatment regimen and their
role in treatment and control of the disease. They
are also involved in work and occupational
activity that consider it as an appropriate
alternative to physical activity and regular
exercise. This could explain the lower adherence
to treatment regimen in terms of exercise and
physical activity among these patients.

Gender was one of the factors associated with the
Adherence to treatment regimen in this study.
Women, although they did not differ in overall
Adherence to treatment regimen, had better
adherence to treatment regimen than men in terms
of its dimensions. Studies have reported
contradictory findings on the relationship between
gender and Adherence to treatment regimen [27,
29]. One of the factors associated with adherence
to treatment regimen is the belief of individuals
regarding the illness, the seriousness of disease
consequences, and the effectiveness of
recommended measures to reduce the risk or
control it, which extends in the form of health
belief model. Women have a higher perceived
sensibility and perceived threat than men and are
more likely to seek help for their problems. This
could affect their adherence to the treatment
regimen [30].

Unexpectedly, patients with a higher education
level had lower adherence to treatment regimen in
the dimension of dietary adherence, adherence to
exercise and physical activity, and adherence to
healthy lifestyle. It seems that, although health
literacy improves the adherence to treatment
regimen and therapeutic outcomes [31,32], higher
education level does not necessarily mean higher
levels of health literacy.

Also, in regard to the occupational status,
housewives had a better adherence to healthy
lifestyle and exercise and physical activity. This
could be due to the fact that; housewives have
more time to spend on such activities. On the
other hand, in this study, gender was one of the
factors contributing to the improvement of
adherence to treatment regimen and female
patients had better adherence to treatment
regimen. However, the majority of women were
housewives.
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There was no statistically significant difference
between the demographic factors and the
dimension of medication adherence, which could
be due to patients' perception of adherence with
the treatment regimen. Most patients perceived
adherence to treatment regimen as the regular use
of prescriptive drugs, and believed that, the
destructive effects of non- adherence to
medication therapy are much faster and more
severe than other dimensions.

Patients undergoing CABG surgery had a better
adherence to treatment regimen in the dimension
of adherence to healthy lifestyle and adherence to
exercise and physical activity than patients with
angioplasty. Psychological factors are among the
factors that influence patient's adherence to
treatment regimen. One of these factors is the
attitude towards the disease and treatment, and
how the patient is exposed to the risk of heart
disease [33]. Patients undergoing CABG face
more serious risks, which can contribute to their
adherence to treatment regimen by increasing
their  perceived  sensitivity and  threats.
Additionally, patients undergoing PCI experience
fewer and milder symptoms of ischemia, so they
feel less in need of adherence to the treatment
regimen [25].

In this study, patients with a long history of
disease had a better adherence to treatment
regimen. Although no relationship was found
between other dimensions of general adherence
and the duration of the disease, the knowledge
and awareness of patients about the duration of
treatment was one of the important factors in
improving their adherence to the treatment
regimen [34]. With a prolonged duration of
treatment, patients' understanding and knowledge
of the chronic conditions of the disease will
improve, and this can increase their adherence to
treatment regimen.

Patients with more risk factors had better
adherence to treatment regimen in the dimensions
of dietary adherence and adherence to healthy
lifestyle. Patients with a higher number of
involved coronary arteries, three vessel disease
(3VD), had better adherence to treatment regimen
than patients who had stenosis in single vessel
disease (SVD) and two vessels disease (2 VD). It
seems that patients with higher number of risk
factors and more severe illness (more involved
vessels) have a higher perceived sensitivity and

perceived risk, which according to the health
belief model, leads to better adherence to
treatment regimen.

In line with the results of this study, studies have
shown that the presence of another illness or risk
factor at the onset of the disease improves the
adherence to treatment regimen [35-37]. This
issue can also be due to the higher perceived
sensitivity and perceived threat of patients with
more risk factors (The greater perceived threat,
greater the adherence to treatment regimen).
Although the use of more drugs in the elderly
population due to cognitive problems is one of the
predictors of non- adherence to treatment regimen
[38,39], in this study, the overall adherence of
patient was associated with the use of more drugs.
This contradiction can be due to the higher
severity of the disease or the higher number of
risk factors in the patients who were taking more
drugs.

Conclusion

In this study, we have identified the factors
associated with the adherence to treatment
regimen in patients undergoing CART, but
according to the World Health Organization
(WHO), patients are not solely responsible for
their non- adherence to treatment regimen.
Therefore, more research should be conducted
with appropriate interventions on other factors
that affect the adherence to treatment regimen,
including health care systems and service
providers.

Adherence to treatment regimen is not only a
complicated variable that has many determinants,
but also is a continuous process. Therefore,
promotion of adherence to treatment regimen
should be considered as one of the most important
programs of health system, and interventions
should be implemented to improve it.
Limitations: Since adherence to treatment regime
is affected by measurement method, it is
recommended to design and implement studies
using other measurement methods.

List of abbreviation:

(CAD): coronary artery disease

(CABG): coronary artery bypass surgery

(PCI): Percutaneous coronary intervention

(3VvD): Three vessel disease

(SVD): single vessel disease

(2 VD): Two vessels disease.
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