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Objective: This study aims to determine treatment adherence and the related factors among patients
with myocardial infarction (MI) admitted to selected hospitals in Hilla, Irag.

Materials and Methods: In this cross-sectional study, 264 patients over 18 years of age diagnosed
with Ml for at least six months from three hospitals in Hilla, Iraq, were selected by a convenience
sampling method. A demographic form and the coronary artery disease treatment adherence scale
(CADTAS) were used to collect data. Pearson correlation test, Independent t-test, analysis of variance,
multivariable general linear model (GLM) and Wilk’s lambda statistic was used for data analysis.

Results: Most of the participants were male (72.7%), married (72.3%), worker (44.3%) with a middle
school education (28%) and a mean age of 60.87+8.25. The mean total CADTAS score was 92.28+8.01(
From 35 to 175 possible scores). The CADTAS score had significant and negative relationship with age
(r=-0.225, P=0.001) and age at the onset of diagnosis (r=-0.239, P=0.001). The results of the GLM showed
the significant and negative association of the history of heart attack (B=-2.645; 95% Cl, -5.106, -0.184,
P=0.035) and the history of underlying diseases (B=-2.828, 95% Cl, -5.463, -0.193, P=0.036) with the
CADTAS score. Also, the medication use duration was positively and significantly associated with the
CADTAS score (B=1.145; 95%Cl, 0.069, 2.222, P=0.037). Also, Wilks’ Lambda values showed a significant
difference in the CADTAS score in terms of gender (Wilks’ Lambda =0.933, P=0.002), occupation (Wilks’
Lambda =0.845, P=0.001), history of heart attack (Wilks’ Lambda =0.950, P=0.013), history of underlying
diseases (Wilks’ Lambda =0.953, P=0.018), and medication use duration (Wilks’ Lambda =0.938, P=0.003)

Conclusion: The results of this study showed that the mean score obtained by the study samples was
higher than the mean score of the tool used to determine the level of adherence. Given the Ml patients’

Keywords: ) )

yw : treatment adherence scores, more studies are needed to determine the reasons for non-adherence to
Treatment adherence, treatment in Iraqi patients with MI. Planning education for these patients and their families can be helpful
Myocardial infarction, Patients to increase their treatment adherence.
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Highlights
o Treatment adherence is critical to achieve therapeutic goals;

e Treatment adherence of Iraqi patients with myocardial Infarction (M) is negatively related to their age and age at the onset
of diagnosis.

® There were significant differences in treatment adherence of Ml patients based on gender, occupation, history of heart
attack, history of underlying diseases and medication use duration

Plain Language Summary

Myocardial infarction is one of the most common heart diseases, which can have significant complications for the patients
and put a cost burden on the patients and the health care system. Treatment adherence is critical to achieve therapeutic goals.
In this cross-sectional study, the treatment adherence level of Iraqi patients with myocardial infarction was investigated. It
was found that the mean score obtained by the study samples was higher than the mean score of the tool used to determine
the level of adherence. Their treatment adherence was negatively related to their age and age at the onset of diagnosis.
Also, history of heart attack, history of underlying disease, and medication use duration were associated with their treatment

adherence score. More studies are needed to find ways to improve the treatment adherence of Iragi patients with M.

Introduction

yocardial Infarction (MI) or “heart
attack” is caused by a reduction or
complete cessation of blood flow to
a part of the myocardium [1]. It is one
of the most common heart diseases
and the most common cause of death worldwide, ac-
counting for 35% of deaths in the world. This disease
has significant complications for the patients and puts a
huge cost burden on the patients and the health system
[2]. The prevalence of Ml in Iraq has been reported to
be high. It is one of the first causes of death in Iraq [3].

Treatment adherence refers to the degree to which an
individual’s behavior complies with health or treatment
recommendations [4] or the instructions of the medical
team [5], which can result in decreased complications
[6]. The results of a study conducted in Poland in 2018
on assessing the level of treatment adherence in pa-
tients with Ml treated with percutaneous coronary in-
tervention showed that 59 patients had high adherence
(26.7%) and 52 patients had low adherence (23.5%) [7].
Several factors contribute to poor treatment adherence,
including socioeconomic factors, treatment-related fac-
tors, patient-related factors, disease-related factors,
health system factors, and factors related to the health-
care team [8-10].

Training of healthcare providers and the follow-up of
patients can increase the level of adherence to treatment
in Ml patients. It is essential to control the Ml and pre-
vent its complications [11]. Considering that heart dis-
eases are the leading cause of mortality worldwide [12],
treatment adherence is needed to confirm the validity
and generalizability of the results of clinical trials regard-
ing these diseases [13]. The present study aims to deter-
mine treatment adherence and related factors among
patients with Ml at selected hospitals in Hilla, Irag.

Materials and Methods

This is a cross-sectional study, conducted from Septem-
ber 1 to December 30, 2021. The study population con-
sists of all patients over 18 years of age diagnosed with
Ml by a cardiologist and had a history of hospitalization
due to MI admitted to three teaching hospitals in Hilla
city, located in Babylon province of Iraq. The inclusion
criteria were the diagnosis of Ml for at least six months,
no self-reported history of mental iliness, congenital ab-
normality in the heart muscle, or other chronic diseases
affecting heart disease. The sample size was calculated
based on a study conducted in Iran on the correlation
between treatment adherence and health-related qual-
ity of life in patients with hypertension (r=-0.25) [14],
and considering a=0.05, z(1-0/2)=1.96 and B=0.10 (Z1-
B=1.28). In this regard, the sample size was obtained as
132. After multiplying by 2 (as the effect of the sampling
plan), the final sample size was 264. A convenience sam-
pling method was used to select participants.
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The data collection tools included a demographic
form and the coronary artery disease treatment ad-
herence scale (CADTAS). Demographic form surveyed
age, sex, marital status, educational level, occupation,
number of children, age at the onset of diagnosis, du-
ration of the disease, history of heart attack, number
of heart attacks, history of coronary artery reconstruc-
tion, underlying diseases, duration of medication use,
number of used medications. The CADTAS has 35 items
and the dimensions of dietary adherence (items 1-13),
healthy lifestyle adherence (items 14-20), medication
adherence (items 21-31) and exercise adherence (items
32-35). The items are rated as 1 (never), 2 (rarely), 3
(sometimes), 4 (often) and 5 (always). The total score
of the dietary adherence dimension is 13-65; healthy
lifestyle adherence, 7-35; medication adherence, 11-55;
and adherence to exercise, 4-20. The total score of the
questionnaire ranges from 35 to 175, with a high score
indicating better adherence to treatment regimen. The
CADTAS was developed by Dehghan Nayeri et al. [15].
It is a valid and reliable tool that can be used in differ-
ent clinical settings. The reliability of the CADTAS in our
study, using Cronbach’s alpha, was 0.79. It was tested on
25 participants, who were included in the final sample
size. After explaining the study objectives to the partici-
pants and obtaining their informed consent to partici-
pate in the study, the questionnaires were completed
through interviews. The researcher asked the questions
and the answers were marked.

Data for qualitative and quantitative variables were
presented as frequency (percentage) and MeanSD,
respectively. The normality of the data distribution was
assessed and confirmed based on the values of skew-
ness (within £1.5) and kurtosis (within £2). The correla-
tion between the continuous variables was estimated
using the Pearson correlation test. Independent t-test
and analysis of variance (ANOVA) were also used for
data analysis. A multivariable general linear model
(GLM) was used to assess the relationship between the
total CADTAS score and demographic factors. In addi-
tion, Wilk’s lambda statistic was calculated for the vari-
ables in the GLM. All analyses were conducted in SPSS
software, version 16 (SPSS Inc., IL, Chicago, USA), con-
sidering P<0.05 as statistically significant.

Results

Most of the participants were male, married and work-
ers with a middle school education. Their mean duration of
disease was 2.4612.078 years. Most of them had a history
of heart attack (n=214, 81.1%), a history of coronary artery
reconstruction (n=181, 68.6%), and a history of underlying
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diseases (n=222, 84.1%).These results showed in Table 1.
Their mean age at the onset of diagnosis was 58.80+7.67
years and their mean CADTAS score was 92.2818.01,
ranged 35-175. Table 2 shows the scores for the dimen-
sions of CADTAS. The mean dietary adherence score was
35.74+2.87 (out of 65); the healthy lifestyle adherence
score was 16.77+3.85 (out of 35); the medication adher-
ence score was 28.38+3.34 (out of 55) and the exercise ad-
herence score was 11.40+2.16 (out of 20).

The CADTAS score had a significant and negative re-
lationship with age (r=-0.225, P=0.001) and age at the
onset of diagnosis (r=-0.239, P=0.001), but it had no sig-
nificant relationships with the duration of disease or the
duration of medication use. Also, there were significant
differences in the CADTAS score in terms of occupation
(P=0.001), history of heart attack (P=0.026) and history
of underlying disease (P=0.009). The difference was not
significant in terms of marital status.

Table 3 shows the results of GLM for finding the demo-
graphic characteristics that can predict the total CADTAS
score. Gender, marital status, occupation, history of
heart attack, history of coronary artery reconstruction,
history of underlying diseases, age, age at the onset of
diagnosis, disease duration, and medication use dura-
tion were entered into the model as binary. The results
showed a significant and negative association between a
history of heart attack (B=-2.645, 95% Cl, -5.106, -0.184,
P=0.035) and underlying diseases (B=-2.828, 95%ClI,
-5.463, -0.193, P=0.036) and the CADTAS score. Also,
the medication use duration was positively and signifi-
cantly associated with the CADTAS score (B=1.145, 95%
Cl, 0.069, 2.222, P=0.037). Also, the results showed a
significant difference in the total CADTAS score in terms
of gender (Wilks’ Lambda =0.933, P=0.002), occupation
(Wilks” Lambda =0.845, P=0.001), history of heart attack
(Wilks” Lambda =0.950, P=0.013), history of underlying
diseases (Wilks’ Lambda=0.953, P=0.018), and medica-
tion use duration (Wilks’ Lambda=0.938, P=0.003) in
the Table 4.

Discussion

The results indicated that the treatment adherence
score of patients was 92.28+8.01 ( achieve ranged 70-
115). In a study in Brazil, the overall treatment adher-
ence of patients with M| was also moderate [16]. Other
studies have reported different levels of treatment ad-
herence. For example, in a study in Poland, adherence
to treatment in 25% of Ml patients was high [7]. A study
conducted in Italy showed that only half of the Ml pa-
tients had good adherence [17].
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Table 1. Sociodemographic characteristics of the participants (n=264)

Variables Mean1SD/No. (%)
Age (y) 60.87+8.25
Age of disease onset (y) 58.8+7.67
Duration of disease (y) 2.4612.078
Female 72(27.3)
Gender
Male 192(72.7)
Single 0
Married 191(72.3)
Marital status
Divorced 38(14.4)
Widow/widower 35(13.3)
Illiterate 57(21.6)
Elementary school 64(24.2)
Educational level Middle school 74(28.0)
High school 36(13.6)
University degree 33(12.5)
Unemployed 73(27.7)
Occupation Employed 74(28.0)
Worker 117(44.3)
Yes 214(81.1)
History of heart attack
No 50(18.9)
0 54(20.5)
1 113(42.8)
Frequency of heart attack
2 69(26.1)
3 28(10.6)
. Yes 181(68.6)
History of coronary artery
reconstruction No 83(31.4)
Yes 222(84.1)
History of underlying Disease
No 42(15.9)

Among the study variables, only age and age at the on- was a significant difference in treatment adherence
set of diagnosis had a significant negative relationship of patients based on occupation, where unemployed
with treatment adherence in patients. Treatment adher- patients had lower treatment adherence compared to
ence was higher in younger patients and in those with the workers and employed patients. It can be said that
the disease onset at younger ages. In addition, there with increasing age and unemployment, people’s con-
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Table 2. Mean scores for the CADTAS dimensions

CADTAS Dimensions MeantSD Score Range Min-Max
Dietary adherence 35.74+2.87 13-65 24-44
Healthy lifestyle adherence 16.77+3.85 7-35 8-28
Medication adherence 28.38+3.34 11-55 22-39
Exercise adherence 11.40+2.16 4-20 7-16
Total 92.28+8.01 35-175 70-115

CADTAS: Coronary artery disease treatment adherence scale.

Table 3. Parameter estimates from GLM for assessing association between Ml patients’ profile and total CADTAS

95% CI
Variables Mean+SD B SE P
Lower Upper
Female 91.3449.01 1.567 1.186 -0.769 3.904 0.188
Gender
Male 92.64+7.58 Ref. - - - -
Married 92.3618.16 0.371 1.915 -3.401 4.143 0.846
Marital status Divorced 93.1047.13 -0.431 1.576 -3.534 2.673 0.785
Widower 91.0048.05 Ref. - - - -
Unemployed 89.6416.82 -2.461 1.412 -5.242 0.321 0.083
Occupation Employee 94.75+8.47 1.564 1.256 -0.915 4.043 0.215
Worker 92.37+£7.93 Ref. - - - -
. Yes 91.7547.83 -2.645 1.250 -5.106 -0.184 0.035
History of heart
ttack
attac No 94.5618.41 Ref. - - - -
History of Yes 92.00%7.74 0.181 1.074 -1.935 2.297 0.866
coronary artery
reconstruction No 92.91+8.55 Ref. - - - -
History of Yes 91.72+7.70 -2.828 1.338 -5.463 -0.193 0.036
underlying
diseases No 95.23+8.96 Ref. = = - -
Age 60.8718.28 -0.132 0.192 -0.511 0.247 0.494
Age at the onset of diagnosis 58.80+7.67 -0.080 0.172 -0.419 0.259 0.643
Disease duration 2.46+2.07 -0.213 0.403 -1.006 0.581 0.598
Medication use duration 2.3+1.82 1.145 0.547 0.069 2.222 0.037

CADTAS: Coronary artery disease treatment adherence.

Dependent variable: Total CADTAS, Confounding variables: Gender, marital status, job, history of heart attack, Coronary artery reconstruc-
tion, underlying disease. age, age of onset, disease duration, drug use duration.
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Table 4. Multivariate GLM for assessing association between Ml patients’ profile and CADTAS dimensions

Variables Statistic F dfl df2 P
Gender 0.933 4.478 4 248 0.002
Marital status 0.969 0.973 8. 496 0.456
Occupation 0.845 5.448 8 496 0.001
History of heart attack 0.950 3.247 4 248 0.013
History of coronary artery 0.990 0.597 4 248 0.665
History of underlying diseases 0.953 3.054 4 248 0.018
Age 0.983 1.058 4 248 0.378
Age at the onset of diagnosis 0.997 0.171 4 248 0.953
Disease duration 0.993 0.464 4 248 0.762
Medication use duration 0.938 4.083 4 248 0.003

* Wilks” Lambda

CADTAS: Coronary Artery Disease Treatment Adherence

nections with scientific resources and medical centers
decrease. Unemployed people may have obstacles due
to economic problems. If these patients are connected
with their peers who have been under treatment, bet-
ter results may be achieved. Numerous studies have
also shown that adherence to treatment decreases with
increasing age [18-20]. A study also reported treatment
adherence decreased with an increase in the disease
duration [21]. A study showed that the female gender,
younger age, new drug prescription, low education level
and low-income level were the predictors of non-ad-
herence to treatment [22]. However, a study reported
that the disease duration had no effect on treatment
adherence [19]. In a study on the effects of medication
adherence in hypertensive patients, it was shown that
the level of education and occupation had an effect on
medication adherence [20]. The reason for this discrep-
ancy can be due to factors such as the difference in the
age of participants or other demographic differences.

Overall, the results of this study showed that the mean
score obtained by the study samples was higher than
the mean score of the tool used to determine the level
of compliance. It is essential that nurses educate and
follow up these patients and their families to adhere to
treatment (healthy lifestyle, medication, healthy diet,
and exercise). If adherence to medications increases, it
can reduce the negative consequences of Ml and thus
reduce treatment and household costs. Therefore, it is
necessary for the health care system in Iraq to consider

this issue and apply strategies to increase the treat-
ment adherence of patients with MI. This study was
conducted only in one city in Iraq (Hilla); therefore, the
results cannot be generalized to all patients with Ml in
Irag. Another limitation was that it was not possible to
determine medication adherence objectively by count-
ing medications, measuring serum levels of drugs, or
monitoring patients’ diet and exercise. Hence, we used
a questionnaire and patients’ self-reports.
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