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Abstract

Background: Cardiovascular diseases are one of the leading causes of mortality and morbidity worldwide, with being the leading cause of death
globally, taking an estimated 17.9 million lives each year. This study aimed to examine the sleep quality and prevalence of depression in post-
myocardial infarction patients attending medicine outpatient clinics of tertiary care in western Gujarat. Method: After obtaining institutional ethical
clearance, a total 80 number of patients with myocardial infarction were registered. A descriptive cross-sectional design was used to collect data
from patients at least 4 weeks post myocardial infarction diagnosis and receiving follow-up care in the outpatient clinic. The Pittsburgh Sleep
Quality Index and Patient Health Questionnaire-9 assessed sleep quality and depressive symptoms, respectively. Results: The maximum number
of patients had mild to moderate difficulty in sleep. The significant predictors of poor sleep quality were diabetes mellitus and depression. There
was no significant association found between gender, body mass index, and addiction. Conclusion: The study concluded that the sleep quality of
post-myocardial infarction patients was mildly affected with minimal to mild depression, while the association for body mass index was expected

but not found to be significant.
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Introduction

Cardiovascular diseases are one of the leading causes of mortality
and morbidity worldwide, estimated at around 17.9 million deaths
each year. More than four out of five CVD deaths are due to heart
attacks and strokes, with one-third of these deaths occurring
prematurely in people under 70 years of age !'l. Among these,
Myocardial infarction (MI), the death of cardiac myocytes due to
ischemia from oxygen supply-demand imbalance, is a leading cause.
MI may present as the first sign of coronary artery disease or as a
recurrence in chronic cases. Symptoms range from asymptomatic to
life-threatening [*!. At present, India has the highest burden of acute
coronary syndrome and ST-elevation myocardial infarction
(STEMI) P!,

Cardiac  catheterization, cardiac cath, or heart
catheterization, is used to diagnose and treat various heart
conditions. It is also recommended to determine the cause of some
symptoms, such as chest pain or irregular heartbeat “l. For patients
with acute STEMI, prompt percutaneous coronary intervention
(PCI) or angioplasty is the primary treatment °!, PCI is a minimally
invasive non-surgical procedure used to treat the narrowing of the
coronary arteries of the heart found in coronary artery disease °!. In
cases of severe arterial blockage or failed PCI, coronary artery
bypass grafting (CABG) is recommended, a surgical procedure that
involves using harvested venous or arterial grafts to bypass
obstructed coronary arteries ", Advancements in stent technology,
procedural techniques like CABG, and adjunctive pharmacotherapy

have significantly improved MI treatment outcomes .

Pharmacological therapy with a combination of antiplatelets, statins,
beta-blockers, and ACE inhibitors has shown decreased mortality by
six months in patients with Acute Coronary Syndromes (ACS),
which is why MI patients are advised to continue lifelong therapy
with these agents ¥ The routine use of antiplatelet agents, such as
clopidogrel, prasugrel, or ticagrelor, with aspirin reduces patient
morbidity and mortality 5.

The post-myocardial infarction sequels may be physical or
psychosocial °!. The physical consequences of MI include fatigue
and limited physical activity, while psychosocial sequels of MI
include anxiety, fear of impending death, social isolation, sleep
disturbance, and depression ['%!!l, Research suggests that poor sleep
quality, characterized by sleeplessness and depressed mood, is
linked to increased morbidity and mortality in coronary artery
disease (CAD) patients 2|, Sleep disturbances in MI patients have
also been associated with depression, worsened quality of life, and
higher cardiovascular risk. Additionally, poor sleep quality during
hospitalization has been linked to adverse clinical outcomes
following acute myocardial infarction 1315,

Worldwide, around 300 million people suffer from common
psychiatric diseases such as depression and anxiety. Both these have
long been associated with heart diseases /. Additionally, anxiety or
depression can lead to reduced treatment compliance and lower
treatment effectiveness, resulting in poor outcomes and higher
mortality ', Given these concerns, cardiac rehabilitation (CR) has
emerged as a comprehensive program aimed at improving key health
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indicators (e.g., ideal lipid, glucose, and blood pressure control) and
healthy lifestyle characteristics (e.g., increased physical activity,
good nutrition, counseling for quitting smoking when necessary, and
attainment/maintenance of healthy body weight) 18],

This study is of significant importance as it aims to explore
the impact of sleep quality and depression in post-MI patients, a
topic that has not been extensively researched.

Studies and Findings (Results)
Methods

Study Setting and Design: The study was conducted in Western
Gujarat, Vadodara's tertiary care medicine outpatient department. It
was a descriptive cross-sectional study of post-myocardial infarction
patients with a duration of more than 4 weeks following myocardial
infarction.

Study Population: A meticulous data collection process was
followed, with a convenience sample of post-myocardial infarction
patients receiving follow-up care being recruited. The study
included participants older than 18 years who had a myocardial
infarction at least one month prior. Exclusion criteria were strictly
adhered to, ensuring the quality and accuracy of the data collected
from 80 eligible participants, all assessed for cognitive capacity.

Study Instrument: Two instruments were used to collect data, i.e.,
the Pittsburgh Sleep Quality Index (PSQI) (Annexure- 2) and the
Patient Health Questionnaire (PHQ-9) (Annexure- 3).

The PSQI measures subjective sleep quality during the
previous month and categorizes the scores as "poor" and "good"!"’!.
The PSQI had seven components (subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbances,
use of sleeping medications, and daytime dysfunction), and each had
possible scores ranging from 0 to 3. All components yield a global
subjective sleep quality score ranging from 0 to 21. A global score
of more than 5 indicated poor sleep quality, and a less than 5
indicated good sleep quality 1*°!. The psychometric properties of the
PSQI have been confirmed in previous studies with a test-retest
reliability of 0.87 111,

Depression was assessed using the PHQ-9 1?2, The PHQ-9
consisted of nine depressive symptoms, and participants indicated

Table 1: Association Between Quality of Sleep and Gender

how frequently a symptom had bothered them during the previous
two weeks (“not at all =0”; “for several days =1"; “for more than
half of the days =2”; “nearly every day =3”). The total scores of the
PHQ-9 were interpreted as: 0 — 4 = minimal depression; 5 — 9 = mild
depression; 10— 14= moderate depression; 15 — 19 = moderately
severe depression; and 20 —27= severe depression **!. The PHQ-9
had a high sensitivity (88%) and specificity (88%) for major
depression **, and its Cronbach’s o in the current study was 0.752.

Ethical Consideration: Ethical approval from the institutional
ethics committee and the respective department of the medical
college was taken before the start of the study. Written consent was
obtained from all the participating patients, and confidentiality
regarding the data was maintained.

Data Collection:
approached upon arrival at the medicine outpatient clinic and

Post-myocardial infarction patients were

screened according to the inclusion criteria after obtaining ethical
approval from the ethics committee. The study purpose and
procedures were explained to the patients in the vernacular language,
to those who met the criteria and were willing to participate. The
participants who consented to the study were put in a private room
to complete the data collection process. The data collection
instrument was written in the Gujarati language. Data were collected
from July 2022 to October 2022 (4 months).

Statistical Analysis: A chi-square test was used to examine the
factors associated with the levels of sleep quality. A P-value of <0.05
(two-tailed) was considered statistically significant for all analyses.

Result

A total of 80 post-myocardial infarction patients participated in the
study. Their mean age was 63 + 12.08. There were 68.75% males
and about 31.25% females. The participants had other comorbidities,
such as hypertension (61.25%), diabetes mellitus (42.5%), and
hypothyroidism (6.25%). Sleep quality of post-myocardial
infarction patients: Most post-myocardial infarction patients had
mild to moderate difficulty in sleep. The patient's PSQI score was
4.27+2.85. A descriptive exploration of the seven components of
PSQI shows that the participants had more problems with sleep
disturbance.

Sleep Quality Male (Expected) [%2] Female (Expected) [ %2] Row Total %2 Contribution
Normal Sleep 1(1.38) [0.10] 1 (0.62) [0.22] 2 0.32

Mild Difficulty in Sleep 46 (46.75) [0.01] 22 (21.25) [0.03] 68 0.04

Moderate Difficulty in Sleep 8 (6.88) [0.18] 2 (3.12)[0.40] 10 0.58

Column Total 55 25 80

The chi-square test results show that the p-value is 0.620374 and the chi-square value is 0.9549. Thus, the result is insignificant at p-value <0.05

and shows no significant association with gender.

Table 2: Association Between Diabetes Mellitus (DM) and Sleep Difficulty Levels

Sleep Category DM Present (Expected) [%2] DM Absent (Expected) [%2] Row Total
Normal Sleep 0 (0.85) [0.85] 2 (1.15)[0.62] 2

Mild Difficulty in Sleep 34 (28.9) [0.90] 34 (39.1) [0.66] 68
Moderate Difficulty in Sleep 0 (4.25) [4.25] 10 (5.75) [3.14] 10
Column Total 34 46 80

The chi-square test results show that the p-value is 0.005 and the chi-square value is 10.43. Thus, the result is significant at p-value <0.05 and

correlates significantly with diabetes mellitus.
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Table 3: Association Between Hypertension (HTN) and Sleep Difficulty Level

Sleep Category HTN Present (Expected) [%2] HTN Absent (Expected) [2] Row Total
Normal Sleep 2 (1.22)[0.49] 0 (0.77) [0.77] 2

Mild Difficulty in Sleep 42 (41.65) [0.002] 26 (26.35) [0.004] 68
Moderate Difficulty in Sleep 5(6.12) [0.20] 5(3.87) [0.32] 10
Column Total 49 31 80

Overall 2 Value 1.81
p-value 0.405

The chi-square test results show that the p-value is 0.405 and the chi-square value is 1.81. Thus, the result is insignificant at p-value <0.05 and

shows no significant association with hypertension.

Table 4: Association Between Sleep Difficulty and Depression Levels

Sleep Difficulty Minimal Depression (Expected) [y2] Major (Expected) [x2] Row Total
Normal Sleep 2 (1.75) [0.03] 0 (0.25) [0.25] 2

Mild Difficulty in Sleep 62 (59.5)[0.1] 6 (8.5) [0.73] 68
Moderate Difficulty in Sleep 6 (8.75) [0.86] 6 (8.75) [0.86] 10
Column Total 70 10 80

The chi-square test results show that the p-value is 0.018, and the chi-square value is 8.04. Thus, the result is significant at p-value <0.05 and

shows a significant association of sleep quality with depression.

Table 5: Association of Sleep Quality with Body Mass Index (BMI)

Sleep Quality Normal Weight (Expected) [¢*] Pre-Obese (Expected) [¢*] Obese (Expected) [y?] Row Total
Normal Sleep 0(0.37)[0.37] 0 (0.47) [0.47] 2 (1.15) [0.62] 2

Mild Difficulty in Sleep 13 (12.75) [0.008] 19 (16.15) [0.50] 36 (39.1) [0.24] 68
Moderate Difficulty in Sleep 2 (1.87) [0.008] 0(2.37)[2.37] 8 (5.75) [0.88] 10
Column Total 15 19 46 80

The chi-square test results show that the p-value is 0.24 and the chi-square value is 5.5. Thus, the result is not significant at p-value <0.05 and
shows no significant association with body mass index.

Table 6: Association of Sleep Quality with Addiction

Sleep Quality No Addiction (Expected) [x*] | Addiction Present (Expected) [¢?] Row Total
Normal Sleep 2 (1.65)[0.07] 0 (0.35) [0.35] 2

Mild Difficulty in Sleep 57 (56.1)[0.014] 11 (11.9) [0.06] 68
Moderate Difficulty in Sleep 7 (8.25) [0.18] 3 (1.75) [0.89] 10
Column Total 66 14 80

The chi-square test results show that the p-value is 0.452 and the chi-square value is 1.59. Thus, the result is statistically insignificant at p-value

<0.05 and shows no significant association with addiction.
Discussion

This study aimed to assess the level of sleep quality and depression
in patients who were at least 4 weeks post-myocardial infarction and
attending the medicine outpatients' clinic for follow-up care in the
tertiary care hospital of Vadodara. The patient's mean PSQI score
was 4.27, and most patients had mild sleep difficulty; almost 85%
and 12.5% had moderate sleep difficulty, which shows that most
post-MI patients had sleep difficulties. There are no other studies
from India with which to compare. Still, the findings of our study,
like those of others, suggest that post-myocardial infarction patients
continue to experience poor sleep quality after hospital discharge. In
the Indian population, as more manual labor work is seen and
because of their lifestyle, the sleep quality of patients is more
affected. A 2019 study conducted in Oman among post-myocardial
infarction patients revealed that 61.1% of the participants reported
poor sleep quality. Interestingly, despite the high prevalence of poor
sleep quality, the study reported a relatively low incidence of major
depression (5%) among the participants %!,

Studies have shown that combining comorbidities and their
treatments can lead to poor sleep quality *']. Diabetes mellitus is one
of the culprits contributing to poor sleep quality *%. In our study,

many participants (42.5%) had diabetes mellitus, and it may have
contributed to sleep irregularities, as our study found the association
between diabetes and sleep to be statistically significant.

This study also assessed depression and found that the mean
depression score(PHQ-9) was 2.66 + 0.32, and the majority of
participants had Minimal depressive symptoms (87.5%). Only a few
participants (5%) had Mild Major depression (might need a referral
for psychotherapy and/or require hospital-based psychosocial
rehabilitation). A large number had scores interpreted as Minimal
depression (only need support, education, and watchful waiting).
The low rates of Major Depression may be caused by several things,
including strong religious practices and beliefs, easy access to
healthcare, and a lack of concern for healthcare expenses at
government tertiary health centers in western Gujarat. The findings
in the current study were similar to those reported in a previous study
conducted in Oman, which also identified higher rates of minimal
depression at 95% and lower rates of major depression at 5% %!,
Physical activity and antidepressants modify the adverse prognosis
in patients with post-MI depression [*7!. Substantial research is still
required to elucidate the significance of these possible modifiers and
assess how they might be taken into account when treating
depression in post-MI patients.
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Poor sleep quality is highly prevalent in post-myocardial
infarction patients, and in other studies, it is associated with
depression in cardiovascular patients *®!, It is crucial to continuously
monitor depression in post-myocardial infarction patients because it
is a common predictor of death and morbidity. Studies show that
65% of patients suffer from symptoms of depression after acute
myocardial infarction, and 15% to 22% of these present with
significant depression post-discharge *°!. In our study, depression
was found to be statistically significant in affecting overall sleep.
Therefore, prevention and treatment of depression can curtail poor
sleep quality "I,

We recommend utilizing formal support systems to assist
patients in adapting to and coping with life after a heart attack.
Screening, education, and support are vital in preventing the
consequences of inadequate sleep quality and depression. The
literature shows that 31% to 35% of post-myocardial infarction
patients have limited participation in social activities during the first-
year post-infarction. Still, those who receive appropriate
psychological support have a better quality of life and less risk of

191

reinfarction in the future Treatments such as short-term

psychotherapy and others have also been reported to be beneficial
29,31]

The study emphasizes the necessity of routinely evaluating
depression and sleep quality in follow-up care and long-term
research, including patients who have had myocardial infarctions.
The study's small sample size and limitations in the self-report data
collection method must be considered when interpreting the results.
It is possible that participants over-reported symptoms associated
with sleep and underestimated symptoms connected to depression.
We recommend conducting large-scale prospective cohort studies to
investigate the prevalence and potential mechanisms of depression
and poor sleep quality in patients who have had a myocardial
infarction. To evaluate variables related to Sleep quality and
Depression severity, a Chi-square analysis was performed. The
study's conclusions demonstrated that even after being released from
the hospital, post-myocardial infarction patients continue to have
trouble with sleep quality. Therefore, it is necessary to include
regular assessment of depression and sleep quality in cardiac
rehabilitation in post-myocardial infarction patient follow-up
therapy. However, it is important to note that this study had some
limitations, such as the small sample size and the use of self-reported
measures, which may have influenced the results.

Conclusion

This study's findings show that most post-myocardial infarction
patients had mild difficulty in sleep, so sleep quality was affected
after discharge from the hospital. Thus, mental health care should
also be considered during the cardiac rehabilitation phase by
increasing follow-up visits and consulting psychiatrists. In addition,
the health care workers should provide interventions that can
enhance sleep quality and help prevent depression. It should be
practiced regularly to avoid the rate of reinfarction in myocardial
infarction patients.
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