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The Impact of Psychosomatic Factors on Treatment Adherence
of Acute Myocardial Infarction Survivors; A Two-Year
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Backgroud: Because of the important role of adhering to treatment to reduce major adverse cardiovascular events and mortality, studying
the factors affecting treatment adherence (TA) is warranted. This study aimed to identify the impact of psychosomatic factors on adhering to
treatment among patients with acute myocardial infarction.

Materials and Methods: This is a cohort study as a part of the Isfahan ST-segment-elevated Myocardial Infarction Cohort Study. Psychosomatic
factors such as health anxiety, illness denial, irritable mood, and demoralization were assessed among 867 patients at the first visit. The patients
were followed for 2 years; TA and major adverse cardiovascular events were checked annually in survivors.

Results: The results from binary logistic regression applied to find the association between TA and psychosomatic factors showed that the patients
with health anxiety, irritable mood, and demoralization were significantly poor adherent to treatment (odds ratio [95% confidence interval]: 1.39[1.02,
2.73],1.51[1.02,2.37],and 1.66 [1.02, 2.91]), respectively. The associations remained the same when adjusted for various potential confounders.

Conclusions: Psychosomatic factors played an essential role in adhering to treatment among patients with acute myocardial infarction. As a
result, appropriate psychological interventions may help the patients adhere to their treatment better.
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INTRODUCTlON As defined by the World Health Organization, TA is the extent
to which a person’s behavior—taking medication, following
a diet, and/or executing lifestyle changes—corresponds with
agreed recommendations from a healthcare provider.[ It has
been shown that only 50% of patients with chronic illnesses are
adherent to their treatment properly in developed countries and
probably less in developing countries.”) Hence, improvements

Coronary heart disease (CHD) is the most common form of
cardiovascular disease and a major leading cause of morbidity
and premature death worldwide.!'?! Medications for chronic
diseases such as CHD, usually prescribed livelong, can reduce
major adverse cardiovascular events (MACE) and mortality.
Due to CHD’s chronicity, treatment adherence (TA) has a vital
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in TA could save healthcare resources, reduce healthcare
system costs, and significantly affect health outcomes even
more than therapeutic advances.

Like many other chronic illnesses, poor TA is common among
patients with CHD; according to a meta-analysis conducted on
more than one million participants, about 40% of cardiovascular
diseases patients have poor adherence to their medications.!

Factors affecting TA can be divided into four main groups:
patient-related, treatment-related, disease-related, and
physician-related. Among these, patient-related factors
significantly affect the patient’s adherence to treatment.
Demographic, socioeconomic, emotional, and psychological
factors are the most critical patient-related factors.® The impact
of psychological factors such as depression and anxiety on
medication adherence has been considered in many studies and
appraised different results.”3 For instance, depression has been
associated with poor medication adherence following ACS,"!
poor adherence to treatment among 4,117 diabetic patients,”
and poor medication adherence status among patients with
multiple sclerosis as a chronic disease.!"” However, a systematic
review showed that this association between depression and
patients’ compliance is still unpredictable.!'’!

Despite the above associations, treating depression in
CHD is insufficient to enhance patients” TA.['Y It seems
that other psychosomatic factors can significantly affect
TA.["'I Psychosomatic factors significantly affect treatment
compliance and patients’ therapeutic behavior. These factors
include, for instance, the ways patients’ experience and respond
to their health statuses like health anxiety and illness denial
and psychological features that have been frequently and
consistently found in chronic disease patients, such as irritable
mood and demoralization.!'s!

Limited studies showed that demoralization correlates with
the occurrence of medical disease. Although, just one study
carried out in CHD patients has not enough patients for a
reliable result.!'¥]

As believed by some other studies, illness denial undermine
medication adherence.l'*!71 Although all these studies were
conducted among patients with other chronic disease, only a
few of those were among CHD patients. Therefore, this present
study becomes essential.

Despite psychosomatic factors influencing TA, just a few
studies work toward some of these factors’ effect on CHD
patients. So there is still a need to conduct a cohort study, which
we did, to assess these factors on CHD medication adherence.
This present study was carried out as a prospective cohort with
2 years of follow-up to determine the impact of psychological
factors on adherence to cardiovascular treatments.

MarteriALs AND METHODS

This investigation as a part of the Isfahan ST-elevated
Myocardial Infarction Cohort (SEMI-CI)!"} which was
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conducted in a cardiology referral hospital affiliated to
Isfahan University of Medical Sciences. All the patients with
acute myocardial infarction (MI) referred to this hospital
from September 2015 to October 2016, meet the eligibility
criteria were included [Figure 1]. The Ethics Committee of
Isfahan University of Medical Sciences approved the study
proposal with the number of IR.MUI. Rec. 1396.2.018. The
inclusion criteria were age more than 18 years, hemodynamic
stability, ST segment elevation myocardial infarction (STEMI),
or new-onset left bundle branch block. Patients with MI
occurrence during angioplasty procedure, presence of other
major chronic diseases, and major psychiatric disorders were
excluded. During hospitalization, the study protocol was
explained for the eligible patients and a written consent was
obtained from patients who tended to participate in the study.
Then, a trained nurse interviewed with the patients and filled
out related questionnaires and at discharge extracted patients’
medical and demographic information.

The follow-up of the patients has been carried out for
2 years. Patients were called and invited to have a visit with a
cardiologist. The intended data, including physical examination
and echocardiography, were collected at the appointment.
In addition, a trained nurse gathered data on medication
adherence and MACE occurrence. The term “MACE” uses
for atherosclerotic cardiovascular disease (CVD) in coronary
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Figure 1: The diagram of the studied population within the 2 years of
follow-up in SEMI-CI study
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and cerebral vessels: fatal and nonfatal MI, fatal and nonfatal
stroke, and sudden cardiac death. Data of patients who died
or had cardiovascular events were reconsidered by their
documents in a medical panel composed of two cardiologists
and one neurologist.

In this study, nonfatal MI and nonfatal stroke patients who were
alive at the end of the second year of follow-up and filled out
medication adherence questionnaire were considered as MACE.

Measurement
Medication adherence measurement’:

Medication adherence was evaluated by the four-item
Morisky medication adherence scale (MMAS-4).21-231 This
questionnaire is a self-reported, medication-taking behavior
scale. The MMAS-4 consists of four items with a scoring
scheme of “Yes” =0 and “No” = 1. In this study, “no” response
to all four questions demonstrated good adherence and “yes”
response to any one of four questions was defined as poor
adherence.

Diagnostic Criteria for Psychosomatic Research!:

To evaluate psychosomatic factors, the Diagnostic Criteria
for Psychosomatic Research (DCPR) questionnaire was
performed.?! The DCPR is used for clinical and research
purposes which also is a classification for illness behavior®];
it evaluates perceived patient’s response to their health status.
DCPR questionnaire is a 12-cluster yes/no question evaluating
different categories of psychosomatic symptom. Four clusters
of responding to health status, four ones assess the concept of
somatization, and the last four are related to the consistent and
frequent psychosomatic dimensions. In this study, we evaluate
four clusters which have illustrated health anxiety (four
questions about a generic worry about illness, concern about
pain, and bodily preoccupations), illness denial (three questions
about denial of having a physical complaint and the need for
treatment), irritable mood (four questions around an increased
struggle about control over temper or results in irascible verbal
or behavioral outbursts), and demoralization (five questions
about inability to handle some problem; the patient experiences
of helplessness, hopelessness, or giving up). The results were
taken qualitatively, if a symptom is present or not.

Other:

Demographic information: Demographic information
including gender, age, and marital status (unmarried [single,
widowed, and divorced]/married) was collected from patient’s
hospital documents.

Medical history: The clinical history of the patients, such as
the past medical history of MI, diabetes mellitus, hypertension,
hyperlipidemia, body mass index (weight [kg]/height [m]"2),
smoking status, and the type of intervention was collected from
the hospital medical documents.

Additionally, the data of involved epicardial territory (s)
(stenosis in more than 75% of the vessels) based on the coronary
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angiography and ejection fraction (EF) based on echocardiography
and atrial fibrillation based on electrocardiography at discharge
were gathered from the hospital documents as severity of acute
myocardial infarction (AMI).

Also, the patient’s blood pressure and EF were measured
annually and considered as clinical follow-up assessment.

Statistical analysis

Data were analyzed using SPSS software (version 15.0, SPSS
Inc., Chicago, IL, USA). All P values < .05 were considered
significant. Continuous variables were expressed as mean
and standard deviation and differences between groups were
analyzed using #-test. Qualitative variables were expressed
as frequency and Chi-squared test was used to compare
frequencies between groups.

Binary logistic regression analysis was applied to find the
association between medication adherence and psychosomatic
symptoms (health anxiety, illness denial, irritable mood, and
demoralization) in crude (model 1) and adjusted models.
A dependent variable was considered as a dichotomous variable
defined by the good or bad medication adherence. In model 2,
the confounding effects of demographic characteristics (sex,
age, and marital status) were controlled. In model 3, additional
adjustment was made for current medical status (previous
myocardial infarction, diabetes mellitus, hypertension,
hyperlipidemia, body mass index, and smoking status). Further
controlled for the confounding impacts of demographic
characteristics and severity of disease (number of epicardial
territories, atrial fibrillation, and EF at discharge) were used
in model 4. Demographic characteristics and follow-up data
including presence of MACE, systolic blood pressure, and
EF were considered for adjustment in model 5. Full adjusted
model based on all above variables performed in model 6.
Odds ratios (ORs) were reported with the corresponding 95%
confidence intervals (95% CIs).

ResuLts

Of all 696 patients who were alive at the end of second year
of follow-up, the completed data of 685 individuals were
existed and analyzed. Four hundred sixteen (60.7%) had good
medication adherence. As proclaimed in Table 1, male gender
had significantly poor adherence to medication (P = .001).
However, the mean age of participants in both good and poor
medication adherence groups were almost the same. Also, all
participants were married.

In the field of patients’ clinical history, presence of
hypertension and diabetes mellitus had meaningfully differed
in good and poor medication adherence groups (P < .05).
Among psychosomatic factors, health anxiety (P = .01),
irritable mood (P = .03), and demoralization (P = .007)
were significantly different in both groups. However,
illness denial was not statistically differed among two
groups. Among those participants who remained in the
study, good medication adhering participants had lower
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MACE, 35 (8.4%), which is statistically different from poor
medication adherence group.

As manifested in Table 2, binary logistic analysis shown
based on (OR; 95% CI) in crude model (model 1), health
anxiety (1.39; 1.02, 2.73), irritable mood (1.51; 1.02, 2.43),
and demoralization (1.66; 1.02, 2.91) were risk factors of TA.
However, there were no association between TA and illness
denial (1.42; 0.83, 2.43).

As the same, in model 2 which is adjusted based on
demographic characteristics, in model 3 which is additionally
controlled by past history of disease, in model 4 that is adjusted
by demographic and severity of disease, and in model 5 that
is controlled by follow-up data additional to demographic
characteristics. In model 6 that is adjusted by demographic
characteristics, past history of diseases, severity of disecase and
follow-up data (full adjusted), health anxiety, irritable mood,

Table 1: Demographic and clinical factors and the incidence of major cardiovascular events based on Medication

Adherence level

Good Medication Adherence Bad Medication Adherence P
n (%) 416 (60.7) 269 (39.3)
Demographic factors
Male, n (%) 350 (84.1) 253 (94.0) 0.001
Married, n (%) 416 (100.0) 269 (100.0) 1.00
Age, mean (SD) 59.4 (11.9) 59.2(13.2) 0.93
Medical history
Current smoking, n (%) 155(37.2) 134 (49.8) 0.001
Body mass index, 7 (%) 26.6 (3.8) 263 (4.1) 0.37
PCI intended, n (%) 398 (95.7) 255(94.8) 0.60
CABG intended, n (%) 2(0.5) 2(0.7) 0.34
Previous Myocardial Infarction, n (%) 71(7.1) 41 (15.2) 0.33
Diabetes mellitus, 7 (%) 123 (29.6) 48 (17.8) 0.001
Hyperlipidemia, n (%) 138 (33.1) 71 (26.3) 0.67
Hypertension, 7 (%) 188 (45.2) 68 (25.3) 0.0001
Number of involved epicardial territories, 7 (%)
1 183 (44.0) 141 (52.4) 0.16
2 163 (39.2) 66 (24.5)
3 70 (16.8) 62 (23.0)
Ejection fraction at discharge, mean (SD) 37.4 (12.6) 36.0 (10.9) 0.51
Atrial fibrillation at discharge, n (%) 6(1.4) 2(0.7) 0.12
Clinical follow-up assessment
Systolic blood pressure after 2 years of follow-up (mean+SD) 123.3+16.5 123.1+16.2 0.94
Ejection fraction after 2 years of follow-up (mean+SD) 47.3£10.6 41.5£10.8 0.06
Psychosomatic factors
Health Anxiety, n (%) 13(3.1) 20 (7.4) 0.01
Illness Denial, n (%) 35(8.1) 32(11.9) 0.13
Irritable Mood, 7 (%) 39094 40 (14.9) 0.03
Demoralization, n (%) 5(1.2) 12 (4.5) 0.007
Major cardiovascular events
Major Cardiovascular Events, 1 (%) 35(8.4) 36 (13.4) 0.037

Table 2: The correlation between medication adherence with psychosomatic factors

lliness Denial

Irritable Mood

Demoralization

Health Anxiety
Model 1 1.39 (1.02, 2.73)
Model 2 1.40 (1.02, 2.82)
Model 3 1.51 (1.03, 3.40)
Model 4 1.35(1.01, 2.75)
Model 5 1.42 (1.02, 2.82)
Model 6 1.38 (1.01, 2.85)

1.42 (0.83, 2.43)
1.25 (0.71, 2.19)
1.62 (0.86, 3.03)
1.24 (0.70, 2.18)
1.25(0.71,2.19)
1.22(0.69, 2.11)

1.51 (1.02, 2.37)
1.42 (1.02, 2.29)
1.60 (1.03, 2.67)
1.41 (1.02, 2.28)
1.45 (1.02, 2.33)
1.41 (1.02, 2.30)

1.66 (1.02, 2.91)
1.69 (1.03, 3.10)
1.72 (1.04, 3.36)
1.57 (1.05, 2.90)
1.70 (1.07, 3.12)
1.68 (1.06, 3.02)

Model 1: Crude. Model 2: Adjusted by demographic characteristics (sex, age, and marital status). Model 3: Adjusted by demographic characteristics and
past history of diseases (Myocardial Infarction, Diabetes mellitus, Hypertension, body mass index, and smoking status). Model 4: Adjusted by demographic
characteristics and severity of disease (Number of epicardial territories, atrial fibrillation, and EF at discharge). Model 5: Adjusted by demographic
characteristics and follow-up data (MACE, Systolic blood pressure after 2 years of follow-up, and EF after 2 years of follow-up). Model 6: Adjusted by
demographic characteristics, past history of diseases, severity of disease, and follow-up data (full adjusted)
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and demoralization has remained significantly associated
with TA.

Discussion

Present study revealed the impact of psychosomatic
factors (health anxiety, illness denial, irritable mood, and
demoralization) on TA. Our results described all those factors
have effective influence on treatment adhering in CHD patients
except illness denial. Also, better medication adherence can
reduce the risk of mace happening among CHD patients.

As previous studies have demonstrated, poor adherence to drug
regimens in cardiac patients has been associated with increased
rates of hospitalization due to cardiovascular complications.
Poor adherence to treatment reduces the control of disease
recurrence risk factors, including blood pressure, coagulation
status, fat profile, etc., and consequently increases the risk of
MACE happening in patients.?”)

In this study, demographic factors like male gender were
showed to be effective factors that influence TA. There are
still different views around which gender is more adherent to
treatment; in a study on hypertensive patients, females were
more adherent to their treatment than males. It is prescribed
as an effect of men are busier and less attentive to their health
status than women.? Also, a study on patients with chronic
kidney disease showed poor TA in males.*” Whereas a study
on patients with ST-segment elevation MI or non-ST-segment
elevation MI indicated that males have more TA than
females.*”) While a meta-analysis of 102 studies about TA
demonstrated no significant gender difference among adult
patients.B!! In this study, men have worse TA than women.
According to these conflicts, more studies are needed to verify
the relation of gender and TA and also the causes of this relation
to help improving adherence among poor adherent patients.

Comorbidities also can improve TA status among patients in
this study. This could be explained by the fact that patients with
comorbidities are more accustomed to use their medicine so
they adhere to their treatment more. A study on 148,654 patients
in America showed hypertension and hyperlipidemia, as
comorbidities of acute MI patients, can make their adherence
better.! Authors believe the reason could be some similarities
in the medication process of these comorbidities and cardiac
rehabilitation, for example, the same medicines.

Psychological factors also are determinant factors of TA. For
instance, in a prospective follow-up study on MI patients,
depression and anxiety are prescribed as a barrier to medication
adherence and determinant risk factors for MACE happening
in CHD patients.*3 Also in Rutledge’s et al.** meta-analysis,
depression is a preventable factor against TA in cardiac
rehabilitation. A cohort study suggested that treatment of
depression and anxiety in CHD patients can reduce the risk
of not completing their treatment.*

Based on our searches, there are many studies on the relation
of psychological factors such as depression and anxiety
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and TA and plenty of papers, meta-analysis, and systematic
reviews have been published in this field. However, it has
been observed that there are not many studies about the
association of psychosomatic factors such as health anxiety,
illness denial, irritable mood, demoralization, and TA. Health
anxiety used for being obsessive and irrational worry about
having a serious medical condition. [llness denial is considered
as an adaptive coping mechanism in the early stage after
diagnosis or in the final phase of a life-threatening disease
because it may facilitate psychological distress. Irritable
mood defined as easily annoyed and provoked to anger and
demoralization is the awareness of being unable to cope with
a pressing problem or of having failed to meet one’s own or
others’ expectations.®

Meanwhile, the core symptoms of demoralization and irritable
mood such as poor motivation, impaired concentration, and
low energy and symptoms of health anxiety including
nervousness and restlessness may reduce the positive
impact of the adherence.?”! Also, one of the most important
components of demoralization is hopelessness which may
compromise any confidence in the benefits of therapy.®
About illness denial in psychiatric patients like schizophrenic
ones, a poor insight and ignoring the illness are important
factors that lead to nonadherence. For example, schizophrenic
patients who ignore their illness do not believe their
symptoms can be handled so they do not try ways to solve
them like medication adherence.'¥ But CHD patients have
required an insight about their disease and have not psychotic
performance so illness denial cannot be an effective factor
for TA. However, considered mechanisms could not cover
all the psychosomatic aspects of cardiovascular disease, the
particular mechanism of how each of these psychosomatic
factors can affect TA is still unknown and needs profound
studies.

The first limitation of present study is that in studies involving
questionnaires, there is always a risk of self-reporting
questionnaire for TA and also social desirability bias, where
participants answer questions they feel are good rather than
what they accurately are. However, there is no way to study
TA without the patient’s assessment. Second, other factors of
disease, personality traits, and psychological such as social
support have not been fully considered for the study. Despite
lots of cohort studies, the main strength of this study is its
sample size which is adequate for cohort studies.

ConcLusioN

As was prescribed, psychosomatic factors are determinant in
the patient’s TA. According to the chronicity of CVD, these
factors should be considered at the beginning of the illness and
be followed during the treatment process. Better medication
adherence can reduce the risk of MACE happening among
CHD patients. So, it would be effective to have appropriate
interventions and recognizing mechanisms to help us to modify
psychosomatic factors and improve TA.
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