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Background: Myocardial infarction is the fifth leading causes of disability-adjusted life
years in low-income countries including Ethiopia. The aim of this study was to construct
a hypothetical model to determine the factors affecting the health-related quality of life of
myocardial infarction survivors at the cardiac center Ethiopia.

Methods: A cross-sectional study design was employed, and 421 myocardial infarction
patients were enrolled through consecutive sampling technique from the outpatient clinic at
the cardiac center of Ethiopia. The World Health Organization Quality of Life-BREF-26 tool
was used to assess the problem. It consists of four domains such as physical, psychological,
social relationships, and environmental health domains. The structural equation modeling
(SEM) analysis was employed using STATA-14 software to examine the relationship
between various exogenous and endogenous or mediating variables with overall quality of
life.

Results: Psychological, physical, environmental health domains and sex had significant
association with health-related quality of life (f=0.708, p<0.001, B= 0.237, p=0.046,
p=0.242, p=0.020, and B=0.189, p=0.017, respectively), whereas age had direct, negative
association with health-related quality of life (B=—0.007, p=0.026). Residence and level of
education were not directly associated with health-related quality of life. Residence indir-
ectly, negatively influenced health-related quality of life (= —0.379, p<0.001). On the other
hand, level of education indirectly, positively affects health-related quality of life ($=i0.133,
p<0.001).

Conclusion: Psychological health factors had the most substantial causal effect on health-
related quality of life, which was larger than the causal effects of physical and environmental
health-related factors. Developing and providing comprehensive interventions are necessary
to assess and manage psychological, physical, and environmental health factors and to
improve the quality of life in myocardial infarction patients.

Keywords: health-related quality of life, myocardial infarction, structural equation model,
Ethiopia

Introduction

Myocardial infarction is a medical term for an event commonly known as a heart
attack and it is defined as necrosis of heart muscles due to significant and sustained
ischemia.' It is the fifth leading cause of disability-adjusted life years in low-
income countries.” > Health-related quality of life is a construct used to understand
the impact of chronic disease on patients’ wellbeing.®” Even though the survival
rate from Myocardial infarction has significantly increased due to the use of most
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up-to-date management modalities over the last few dec-
ades yet, these patients frequently experience negative
physiological, psychological problems and a disrupted
daily life.¥'° Myocardial infarction (MI) is one of the
leading causes of death worldwide.'' The life-threatening
nature of the disease, the need for long-term lifestyle
changes, and medical regimens after MI often result in
reduced health-related quality of life (HRQOL) among
patients.'*'*

According to World health organization (WHO), MI is
the most prevalent condition among men and increases
with age and education.'” The sudden and often profound
physiological and psychological effects of the acute onset
of MI along with the psychosocial impact of hospitaliza-
tion harms the HRQOL.'® Due to the devastating conse-
quences of MI patients report fear of another cardiac
events, decreased energy levels, and an inability to per-
form their daily activities. They are also faced with the
threat of family life changes, marital strain, financial wor-
ries, and fewer job opportunities."*!”'® A case—control
study conducted in the United States of America (USA)
showed that survivors were approximately 2.7 times more
likely to report poor general health compared to non-MI
survivors, and 1.5 times more likely to report limitations to
daily activities."” A descriptive study conducted in South
Korea also showed that the HRQoL of post-MI patients
was moderately poor health-related quality of life.?’ In
another the overall
HRQOL among MI patients was moderate.'*
A descriptive study conducted in India showed that 15%,
63.33%, and 21.67% of MI patients had a good, average,
and poor quality of life, respectively.?'

study conducted in Myanmar

Researchers reported that the potential predictive fac-
tors for the diminished HRQOL among MI patients are
advanced age, female in sex, lower educational attainment,
being divorced/widowhood, lower financial status.??2*
Being employed, having poor social support, presence of
comorbid heart failure, anxiety and depression are the
factors that decreases the likelihood of HRQOL among
patients with ML?'*>*7 Patients who had a more active
lifestyle, lower alcohol consumption being non-smokers
presented higher HRQoL scores than their counterparts.®®

Information on HRQoL can play a significant role in
the clinical management of patients with cardiac problems,
who often experience significant disease burden and need
to make lifelong lifestyle modifications, as well as be used
in quantifying the impact of the disease. Identifying fac-
tors that are significantly associated with HRQoL will

serve as a useful guide to improve the patient’s life by
preventing the factors. To the best of the researchers’
knowledge, there is no study conducted in our country to
assess HRQoL among MI patients. As a result, recom-
mended assessment and treatment approaches regarding
this issue remain scarce. Therefore, this study can address
the gap by assessing HRQoL among MI patients and their
associated factors. Besides, the finding of this research
would be input to patient-centered care, clinical decision
making, and health policy decisions as well as an audit
performance measure. This study aimed to build
a HRQOL structural model of patients with MI, and deter-
mine the factors that affect the QOL, as well as their direct
or indirect relationships.

Conceptual Framework and
Hypothesized Model

Conceptual frameworks have been developed primarily to
explain the theoretical underpinning of QoL. The four
groups of factors influencing the HRQoL of patients with
MI were identified through a comprehensive review of the
literature (Figure 1).

Methods
Study Setting and Population

A cross-sectional study was conducted on patients with
myocardial infarction who were attended for follow-up in
Cardiac Center of Ethiopia from April 10 to June 25, 2020.
It is found in Tikur Anbessa Specialized Hospital, Addis
Ababa The facility has 30 beds and gives 24-hour services
for both children and adults as deemed necessary. It has
a total of 13 heart team members that includes six cardiol-
ogists, two cardiac surgeons, two cardiac anesthesiolo-
gists, one cardiac intensivist, and two percussionists.”’
On average, there had been 600 patients with MI have
a regular follow-up at the center in a month. All patients
with a diagnosis of MI (both STEMI and NSTEMI), aged
18 years and above, those who have at least three months
follow-up were included in the study. While those who
were in severe conditions, with cognitive impairment,
concurrent diagnosis of life-threatening diseases (eg, can-
cer), unable to communicate, a chronic severe psychiatric
condition (eg, psychosis), and patients on antianxiety or
antidepressant medications were excluded from the study.

Sample Size Determination and Sampling Technique
A general rule of thumb is that the minimum sample size
should not be less than (K+1)/2 where K is the number of
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Figure | A hypothesized model for factors associated with health-related quality of life among myocardial infarction survivors attending at cardiac center Ethiopia.

Note: Single-headed arrow shows the direction of effect.

Abbreviations: PH, physical health domain; PSD, psychological health domain; SHD, social health domain; EHD, environmental health domain.

observed variables.'® According to the foregoing rule, the
minimum required sample was 406 since we have 28
observed variables.>® A group of 421 patients with MI
aged 18 years and above attending the cardiac center for
follow-up were invited to took part in the study by
a consecutive sampling technique. Data were collected
by chart review and face-to-face interview. The necessary
sample was taken by specifying all patients during the
investigation time frame consecutively until the necessary
sample size was gotten. Even if the pattern of follow-up
depends on patients’ condition, most of the patients had
one follow-up per month. Patients MI diagnosis (such as
typical ischemia chest pain, elevated cardiac enzyme
levels and typical ECG changes) was confirmed by using
medical record.

Data Collection Tool and Measurement of Variables
The four domains of health-related quality of life
(HRQOL) were measured by using the World Health
Organization Quality of Life BREF (WHOQOL-BREF)
tool. The WHOQOL-BREF is a 26-item instrument con-
sisting of four domains: domain 1 (Physical health): pain

and discomfort, medication and treatment, mobility,

energy and fatigue, sleep and rest, daily activities, work-
ing capacity; domain 2 (psychological):positive feelings,
negative feelings, self-esteem, memory and concentration,
body image, spirituality/religion/personal beliefs, spiri-
tuality, religion, and personal beliefs; domain 3 (Social
relationships): personal relations, sex, practical social sup-
port, and domain 4 (environment): financial resources,
information and skills, recreation and leisure, home envir-
onment, access to health and social care, physical safety
and security, physical environment and transport.
Responses to the questions were a 5-point Likert scale,
inquiring “how much®, “how satisfied, or “how comple-
tely* the respondent feels concerning the domains listed.
In order to get domain raw score and to make it compar-
able the average score of all items in each domain was
multiplied by four (which ranged from 4 to 20). Then after
domain raw score was linearly transformed to domain
scores out of 100 (Domain score = (raw score-4)x (100/
16)). The overall health-related quality of life was com-
puted as the average of the scores of the four domains.
Those respondents who score higher had better HRQOL,
whereas, those score lower had the poorer HRQOL.

Internal consistency of the WHOQoL —brief questionnaire
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was calculated for each domain of the instrument using
Cronbach’s alpha. All domains of WHOQOL-BREF had
high values of Cronbach’s alpha (o > 0.7). Items on socio-
demographic, and clinical factors were prepared in accor-
dance with previous works of literatures.?'**?7*! The
socio-demographic and clinical characteristics of the par-
ticipants included gender, age, marital status, educational
level, residency, occupation, monthly income, presence of

comorbidity, type of MI, and duration of illness.

Data Collection Procedures

The data were collected using a structured questionnaire
by both interviews and reviews of patient medical records.
The questionnaire was first prepared in English and trans-
lated to Ambharic, the working language of Ethiopia, and
retranslated to English to maintain consistency. The ques-
tionnaire contained socio-demographic, clinical character-
istics, and the WHO Quality of Life-BREF (WHOQOL-
BREF) questions. First, every participant was interviewed
about their socio-demographic characteristics and
WHOQOL-BRIEF, and then reviewed the patients medical
records regularly regarding clinical variables (eg, type of
MI, presence of comorbidity, duration of illness and treat-
ment). Interviews were held in a separate room after get-
ting their service to maintain privacy. The pilot study was
done among 40 MI patients at the University of Gondar
specialized and Comprehensive specialized hospital. Data
were collected by four trained clinical nurses by the
Ambharic version of the questionnaire for two months.
Furthermore, the overall data collection process was clo-
sely supervised by the principal investigator and one mas-
ter’s degree professional nurse. One day of training was
given for both data collectors and supervisors for detailed
information about the questionnaire before data collection.
At the end of data collection, questionnaires were checked
for completeness by the supervisor daily. Any ambiguity
was addressed by communicating with the data collectors.

Data Processing and Model Building

Data were entered into Epi-info version 7.2.2.6 and
analyzed by SPSS version 26 and STATA version 14.
In the descriptive analysis, the mean with SD, fre-
quency and percentages were used to see the distribu-
tion of the data.
conducted a correlation analysis using the measured

Before hypothesis testing, we
variables. Multicollinearity between the variables was
checked by pearson’s correlation coefficient. The abso-
lute values of the correlation coefficients determined

between the pairs of all independent variables were
<0.70. Therefore, multicollinearity was not present in
the data.*> The normality assumption was also checked
by kurtosis and skewness. The kurtosis and skewness
values for all of the variables used in this study were
between +£1.96. So, the assumption of a normal distri-
bution was satisfied.

Structural Equation Modeling (SEM) was employed
using STATA-14 software to examine the relationship
between various exogenous and endogenous or mediating
variables. Because HRQOL and its domains were latent
variables that constitute items with ordered responses.
Their measurement model was analyzed using SEM
because the multivariate normality assumption was satis-
fied after the items parceling.>® The analysis was started
with the hypothesized model (Figure 1), and modifications
were performed iteratively by adding path links or includ-
ing mediator variables. The following tests were used in
the goodness-of-fit tests for the model: %2, comparative fit
index (CFI), root mean squared error of approximation
(RMSEA); Coefficient of determination (CD); Akaike’s
information criterion (AIC); Bayesian information criter-
ion (BIC); Log-likelihood.

Results
Socio-Demographics’ and Clinical

Characteristics

Among the 421 participants, more than half (56.8%) of the
participants were male, and the mean age of the partici-
pants was 42.55+£15.925 years. The majority of the study
participant were residents from urban area (82.2%) and
unmarried (62.2%). Regarding the educational status, 119
(28.3%) of them had attended secondary school education.
The average estimated monthly income of the participants
was 2672.41+£3620.420 ETB, and 28.3% them were pri-
vate workers. Twenty nine (6.9%) and 179 (42.5%) of the
participants had comorbid heart failure and diabetes mel-
litus, respectively (Table 1).

The overall quality of life among the participant MI
patients was 49.29+14.83 and this result indicated the
patients had low QOL.() Among the four domains of
HRQOL, the participants had highest score in the social
health domain (52.02+24.61), and the psychological, phy-
sical and environmental health domain scores of the parti-
cipants were 50.91+16.07, 47.96+16.50 and 46.30+16.54
respectively.
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Table | Socio-Demographics and Clinical Characteristics of Patients
with Myocardial Infarction at Cardiac Center, Ethiopia, 2020 (N=421)

Variables Categories Frequency | Percentage
(N=299) (%)
Sex Female 182 43.2
Male 239 56.8
Marital status Married 112 26.6
Unmarried 262 62.2
Divorced/separated | 32 7.6
Widowed 15 3.6
Place of Urban 346 82.2
Residence Rural 75 17.8
Educational Unable to read and | 72 17.1
level write
Read and write only | 58 13.8
Primary education 58 13.8
(1-8)
Secondary 19 283
education (9-10)
College and above 114 27.1
Occupation Government 73 17.3
employee
Privet worker 119 283
Farmer 20 4.8
Housewife 85 20.2
No occupation 72 17.1
Others 52 12.4
Diabetes Yes 179 425
mellitus No 242 57.5
High Yes 56 13.3
cholesterol No 365 86.7
Hypertension Yes 18 4.3
No 403 95.7
Heart failure Yes 29 6.9
No 392 93.1
Other co- Yes 139 33.0
morbidities* No 282 67.0
Age Mean +SD 42.55+15.925
Average Mean £SD 3230.93+3361.291
monthly
Income level

Note: *Other comorbidities= strokes.

Analysis of the Hypothetical Model

The final hypothetical model has contained both the struc-
tural (relationships among latent or observed variables) and
measurement parts (the relationship between a latent vari-
able and its indicators or items) (Table 2). The model

included only seven exogenous variables (sex, age, monthly
income, marital status, occupation, residency, and educa-
tional level), four mediator variables (domains of
HRQOL), and one endogenous variable (HRQOL). The
seven exogenous variables were both, directly and indirectly,
related to HRQOL via the mediator variables. The estimated
structural equation model showed that the psychological
health factor had the most considerable causal effect on
HRQOL, which was larger than the causal impacts of phy-
sical health and environmental health factors.

In the hypothetical model, the following were statisti-
cally significant: physical health domain path in the
HRQOL path (P = 0.045), psychological health domain
path in the HRQOL path (P < 0.001), environmental health
domain path in the HRQOL path (P =0.02), sex path in the
HRQOL path (P = 0.017), age path in the HRQOL path (P
= 0.026). Physical health was significantly associated with
educational level (P = 0.026); psychological health domain
was significantly associated with residence (P < 0.001) and
educational level (P < 0.001). Furthermore, the social
health domain was significantly associated with residence
(P < 0.001), educational level (P=0.011), and monthly
income (p=0.011), and environmental health domain was
associated with educational level (P<0.001). In the
hypothetical model, physical health domain path (P =
0.045), psychological health domain path (P < 0.001),
environmental health domain path (P = 0.02), sex path (P
= 0.017) and age path (P = 0.026) in the HRQOL path
were statistically significant (Figure 2).

Test of the Goodness of Fit of the
Hypothetical Model

The extent of SEM measures of overall model fit indicated
corresponds to the empirical data. According to Browne
and Cudeck, RMSEA values < 0.05 can be considered as
a good fit, values between 0.05 and 0.08 as an adequate fit,
and values between 0.08 and 0.10 as a mediocre fit,
whereas values > 0.10 are not acceptable.** In this study,
the RMSE value was 0.05. This indicates that the good-
ness of fit of the hypothetical model satisfied the recom-
mended levels. The CFI ranges from zero to one with
higher values indicating better fit; values greater than
0.95 interpreted as an acceptable fit. In this study, the
CFI indicates that the goodness of fit of the hypothetical
model satisfied the recommended level which was 1.00.
Akaike’s information criterion (AIC) =31855.10; Bayesian
information criterion (BIC)= 32158.3; Coefficient of
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Table 2 The Direct, Indirect, and Total Effect of Socio-Demographical and HRQOL Domains Among Patients with M| Attending at

Cardiac Center Ethiopia, 2020

Characteristics Direct Effect (95% CI)

Indirect Effect (95% CI) Total Effect (95% CI)

Physical health domain

Education 0.066(0.008, 0.124)

- 0.066(0.008, 0.124)

Psychological health componnent

Education 0.132(0.080, 0.183)

Residence —0.394(—0.593, —0.195)

- 0.1317(0.0804, 0.1829)
- 0.394(—0.593 —0.195)

Social health domain

Residence —0.502(—0.770, —0.234)
Income 0.00004(9.99e-06, 0.00008)
Education 0.0872(0.0203, 0.1542)

- ~0.502(~0.770, —0.234)
- 0.4%(0.99%, 0.77%)
- 0.087(0.02, 0.154)

Environmental health domain

Education 0.075(0.033, 0.116)

- 0.075(0.0330, 0.116)

Overall HRQOL

Physical health domain 0.238(0.004, 0.472)
0.708(0.389, 1.025)
Environmental health domain 0.242(0.039, 0.445)
Sex 0.189(0.034, 0.344)
—0.007(—0.012, —0.001)

Residence -

Psychological health domain

Age

Education .

Income -

- 0.238(0.004, 0.472)
- 0.708(0.390, 1.026)
- 0.242(0.039, 0.445)
—0.003(—0.007,0.002)
—0.379(-0.570, —0.189)
0.133(0.083, 0.183)
0.23%(0.02%, 0.04)

~0.001(~0.015, —0.003)
~0.379(~0.5704, —0.189)
0.147(0.092, 0.201)

Note: *Indicates four zero after the decimal place or before the indicated number.

determination (CD)=1.00; Log-likelihood = —15852.55.
All of the tests of goodness of fit of the hypothetical
model satisfied the recommended levels.

Effectiveness Analysis of the Hypothetical
Model

The direct, indirect, and total effects of the factors asso-
ciated with the HRQOL of the patients with MI are pre-
sented in Table 2. The psychological health domain had
the greatest direct effect on the HRQOL with a score of
0.708. The environmental health domain had a direct
effect on the HRQOL with a path coefficient of 0.242,
and the physical health domain had a direct effect on
HRQOL with a path coefficient of 0.238. Residence, edu-
cation, and monthly income had an indirect effect on the
HRQOL with a path coefficient of —0.379, 0.133, and
<0.001, respectively at a significant p-value < 0.05. The
psychological health domain had a total effect on HRQOL
with a path coefficient of 0.708 (0.39, 1.026) at 95% CI
(Table 2).

Discussion

In this study, we aimed to construct a hypothetical model
and verify the significance of the direct/indirect paths of
the model under the theoretical assumption that socio-
demographic, physical, environmental, psychological,
social health factors with the HRQOL of patients with
MI. Direct comparisons with the findings of other studies
are difficult because there are no other comprehensive
HRQOL models of patients with MI survivors. In this
study, the overall mean score of HRQOL among patients
with MI survivors was 49.29+14.83. This finding revealed
that the overall QOL among MI patients was low. This is
consistent with a study conducted in the Republic of
China,'* United States of America®> and Hong Kong.*®
The possible reason for the low HRQOL might be due to
the profound physiological and psychological impact of
the acute onset of MI, as well as the psychosocial impact
of hospitalization. This finding is higher than a study con-
ducted in South Korea in which the mean score of HRQoL
was 44.3£27.66. On the other hand, the current finding is
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Figure 2 Structural equation model for a factor associated with HRQOL among patients with Ml attending at cardiac center Ethiopia.
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lower than that of a study done in Myanmar in which the
overall mean score was 82.02+8.84.'

In our study, from the four domains of HRQOL, the
social health domain had the highest score followed by the
psychological health domain. These scores were higher
than those of the United States of America®® and
Hong Kong*® The possible reason for the variation
might be due to the approach in measurement tool, the
study design, and socio-cultural differences. In this study,
HRQOL was assessed by using a 26-item WHOQOL-
BREF questionnaire, while in the Republic of China the
patient’s QOL was assessed by using the Short Form 36
health survey and the Myocardial Infarction Dimensional
Assessment Scale. In this study, the physical health
domain and environmental health domain mean score
was lower as compared with the psychological and social
health domain. In the current study Based on their
response, one-third of the study participants reported that
their quality of life was neither good nor poor, while more
than one-fourth of the participants had poor QOL.
Regarding health satisfaction, more than one-third of the
study participants were very dissatisfied with their health
and only 13.5% of the study participants were satisfied
with their health. In this study, psychological factors were
the most significant predictors of HRQoL of patients after

MI which was consistent with previous studies.>>’

The current study revealed that the psychological
health domain had the strongest and most direct effect on
the HRQOL. In addition, in the structural modeling, the
physical, psychological, environmental health domains,
sex, and age paths were significantly associated with the
HRQOL path. The physical role and general health of
patients might be well recovered if there is symptomatic
alleviation from efficient treatment and rehabilitation.*®
This may be because patients may choose suitable work
to adapt their physical functions and safety.>* However,
the social function, psychological health, and emotional
role of these patients were unsatisfactory which was
mainly because patients could not coordinate the relation-
ship between treatment and work.*® Oginska-Bulik found
that “younger patients with MI had a higher quality of
life”.*' This can be explained by higher physical function-
ing in younger patients after MI.*?

Psychosocial factors are modifiable factors. It very
well may be more powerful and proficient to focus on
these determinant factors for recuperating health-related
quality of life among patients with myocardial infarction
when patients go through the interaction of medicines.
Age and sex were the socio-demographic factors asso-
ciated with HRQOL in patients with MI. This study
reported that age was significantly associated with
HRQoL in patients with MI. This is consistent with
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other previous studies.'*'®?>*!43 Based on the knowl-
edge that MI incidence increases with age, and researchers
would anticipate that older patients tend to experience
several limitations such as cognitive impairment, loss of
personal autonomy, or anxiety and depression. These
situations again result in a poor quality of life.** And
also this study, reported that sex was significantly asso-
ciated with HRQoL in patients with MI. This study was in
line with other previous studies.'**>*! In this study, social
support was not a significant predictor of HRQoL. This is
inconsistent with another previous study.*’ The possible
justification for this study might be due to the difference in
sample size, socio-cultural difference, and measurement
tool.

Besides, in Ethiopia, social relation health might be
their social culture that gives support for diseased indivi-
duals with chronic diseases, and Patients manifest more
physically than socially. This finding is supported by other
studies that were conducted southwest*® and northwest*’
Ethiopia among chronic diseases patients. Despite the
current study, different studies showed that patients with
low social support continued to have a lower
HRQOL, #4340 and recommended that health providers
must help patients by identifying available social support
and breaking barriers to use social resources.

Strength of the Study

The HRQOL was assessed by using a standardized tool
(WHOQOL BREF) that is validated for both developed
and developing countries. The present study also used
structural equation modeling (SEM) that enables simulta-
neous analysis of the effect of multiple independent vari-
ables on several outcome variables and the subsequent
direct evaluation of the respective effect of the indepen-
dent variables on the outcome variables.

Limitations of the Study

Since this was a quantitative study it may not explore all
the associated factors and it is advisable to use both
quantitative and qualitative methods as well. Moreover,
the present study has been conducted in a single-center
which limits the generalizability of the finding in Ethiopia;
further multicenter studies are needed to address this issue.

Conclusion

Psychological health factors had the most substantial cau-
sal effect on health-related quality of life, which was larger
than the causal effects of physical and environmental

health-related factors. Psychological, physical, environ-
mental health domain and sex were the factors signifi-
cantly associated with HRQOL. Age had a direct,
negative association with HRQOL; residence indirectly
and negatively influenced the HRQOL, and HRQOL was
also indirectly and positively affected by educational level.
Developing and providing comprehensive interventions
are necessary to assess and manage psychological, physi-
cal, and environmental health factors for improving the
QOL of patients with myocardial infarction. Early inter-
vention and integrating treatment services for patients with
MI who tend to have worse HRQOL by focusing on
adjustable factors like psychosocial situations would be
more effective in helping them to improve HRQOL. The
special treatment, where it is offered for older patients and
those who have lower educational level are recommended
that helping the recovery of HRQOL to the normative
level after experiencing MI.
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