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Abstract

Background: A large proportion of patients with ST-elevation myocardial infarction (STEMI) have unfavorable lifestyle habits such
as smoking, insufficient physical activity, and an unhealthy diet. This situation complicates the management of cardiovascular risk
factors and adversely affects clinical outcomes. The aim of this study was to evaluate the level of adherence to lifestyle modifications
and medical treatment recommendations in patients after a STEMI. Methods: This is a prospective study involving 97 patients with a
diagnosis of STEMI who underwent primary percutaneous coronary intervention (PCI) from October 10, 2024 to September 8, 2025.
To compare pre- and post-intervention (baseline and 6-month follow-up) categorical variables such as smoking status, physical activity,
dietary habits, medication adherence, and psychosocial indicators were recorded. To compare baseline and 6-month follow-up data,
categorical parameters were analyzed using the standard chi-square test (or Fisher’s exact test, if applicable). Results: During the 6-
month follow-up period, 3 patients were excluded due to mortality (n = 2) and/or loss to follow-up (n = 1); thus, the final analysis for
both baseline and 6-month follow-up assessments was conducted on 94 patients. Physiologically, body weight decreased significantly
during the follow-up period. A substantial increase in regular physical activity was detected, from 18.1% at baseline to 46.8% after
6-month (p < 0.001). Medication adherence demonstrated a dramatic enhancement, with an increase from 55 (58.5%) at baseline to 93
(98.9%) 6-month later (p <0.001). However, a significant decline in maintaining an active social life from 86.2% at baseline to 53.2% at
follow-up. Conclusions: Lifestyle modifications and adherence to medication recommendations after PCI are important in the follow-up
of STEMI patients. There was a significant improvement in medication adherence and regular physical activity from baseline to follow-
up in STEMI patients after PCI; however, their social life activity declined. The decline in social life suggests a need for psychosocial
support programs post-PCI.
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1. Introduction risk of recurrent events [6]. In this regard, modern preven-
tive cardiology practices should be implemented by mul-
tidisciplinary teams of healthcare professionals that inte-
grate lifestyle modifications, medical treatment optimiza-

tion, and continuous patient education processes [4,7,8].

Atherosclerotic cardiovascular diseases (CVD) are
one of the leading causes of mortality and morbidity glob-
ally, with their prevalence increasing particularly in low-
and middle-income countries. Ischemic heart disease is the
most common cause of CVD-related deaths, accounting for
approximately 38% of deaths in women and 44% in men
[1,2]. A large proportion of coronary artery disease pa-
tients have unfavorable lifestyle habits such as smoking,
insufficient physical activity, and unhealthy eating [1,2,3].
This situation complicates the management of cardiovas-
cular (CV) risk factors and adversely affects clinical out-
comes. Most patients fail to achieve target blood pres-
sure, low-density lipoprotein cholesterol, and normal glu-

Lifestyle modification recommendations are offered
as part of standard care to all patients with acute coro-
nary syndrome (ACS) [4]. Differences in adherence to
lifestyle modifications and medical treatment are influ-
enced not only by clinical factors but also by individual
characteristics such as health awareness and psychosocial
factors [8,9]. However, long-term adherence to these be-
havioral recommendations varies substantially among sur-
vivors, driven not only by clinical parameters but also by

cose levels [4,5].

CVD prevention should be carried out through a mul-
tidisciplinary approach that includes lifestyle changes and
comprehensive management of risk factors to reduce the

post-discharge psychosocial adaptation. The abrupt onset
of a life-threatening event, such as an acute myocardial in-
farction, routinely imposes severe emotional distress and
reshapes the patient’s social environment, directly affect-
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ing treatment compliance [10]. While contemporary litera-
ture widely addresses macro-level risk factors, the real-time
longitudinal interplay between acute ischemic events, per-
ceived stress, and subsequent social withdrawal remains un-
derreported.

In this regard, this study evaluated the level of adher-
ence to lifestyle modifications and medical treatment rec-
ommendations in patients who have experienced an ST-
elevation myocardial infarction (STEMI), and also exam-
ined the effects of health awareness and psychosocial fac-
tors on this adherence.

2. Methods
2.1 Study Design and Inclusion-Exclusion Criteria

The research protocol was reviewed by the Local Non-
Interventional Clinical Trials Ethics Committee prior to the
conduct of the study and was found to be ethically appropri-
ate (Ethics Committee Date: 10/09/2024, Approval Num-
ber: 2024/33-35).

The study included 97 patients, hospitalized in the
coronary care unit, with a diagnosis of STEMI, who un-
derwent primary percutaneous coronary intervention (PCI)
from October 10, 2024 to October 8, 2025. Demographic
characteristics, lifestyle habits (stress level, diet, and smok-
ing), laboratory parameters, imaging findings, clinical data,
and treatment approaches of the participants were recorded
in a pre-established standard case report form. Left ven-
tricular ejection fraction (LVEF) was routinely measured
for all patients within the first 24 hours of admission via
standard transthoracic echocardiography (TTE) using the
biplane Simpson’s method.

The study consecutively enrolled adult patients (age
>18 years) hospitalized in the coronary care unit with a con-
firmed diagnosis of STEMI who underwent primary PCIL.
Patients were included if they achieved successful reperfu-
sion and provided written informed consent. Patients were
excluded based on the following criteria: (1) active malig-
nancies or a life expectancy of less than 6 months, (2) se-
vere renal and/or liver failure, (3) previous acute coronary
syndrome, (4) previous PCI/Coronary artery bypass graft-
ing (CABG), (5) severe cognitive impairment or psychiatric
disorders precluding reliable lifestyle and behavioral recall,
and (6) refusal to participate in the study.

During the discharge process, a standardized face-to-
face counseling session was provided to all patients by the
clinical team, supported by lifestyle recommendations. At
the 6-month follow-up, patients were invited back to the
outpatient clinic for an in-person visit. During these follow-
up appointments, all participants underwent physical exam-
inations and completed the study questionnaires to update
the case report form. Due to the lack of available infrastruc-
ture, none of the enrolled patients participated in a formal
cardiac rehabilitation program.

2.2 Definitions of Lifestyle and Psychosocial Variables

Lifestyle and Psychosocial indicators were evaluated
through structured, face-to-face clinical interviews using
targeted binary questions within the standard case report
form. Perceived stress after myocardial infarction was
recorded as a binary outcome (“High” vs. “Low”) based on
the patient’s subjective feedback regarding persistent anx-
iety and perceived difficulty in coping with daily stressors
post-discharge.

An active social life was categorized as “Active” or
“Inactive” based on self-reported participation in regular
family, occupational, or community activities; a classifi-
cation of “Inactive” reflected significant social withdrawal
or isolation following the cardiac event. Antidepressant
use was strictly defined as the active daily consumption
of prescribed antidepressant medications, which was cross-
checked and verified via the national electronic health reg-

istry.

Main Outcome Measures

To evaluate adherence to medical treatment and
lifestyle parameters from baseline to follow-up in STEMI
patients after PCI.

2.3 Statistical Analysis

All statistical analyses were performed using the Sta-
tistical Package for the Social Sciences (SPSS) software,
version 30.0 (IBM Corp., Armonk, NY, USA). Continu-
ous variables were expressed as mean + standard devia-
tion (SD) and minimum-maximum values, whereas cate-
gorical variables were presented as frequencies and percent-
ages. To compare pre- and post-intervention (baseline and
6-month follow-up) categorical variables, the standard Chi-
square test (or Fisher’s exact test, if applicable) was applied.
Paired-sample #-tests were conducted to evaluate changes in
continuous variables, such as body weight, between base-
line and 6-month follow-up. All tests were two-tailed, and
a p-value < 0.05 was considered statistically significant.
Missing data were excluded listwise from the analyses.

Due to the exploratory nature of evaluating multiple
lifestyle and behavioral parameters, the potential accumu-
lation of Type I error was considered. All clinical out-
comes maintained their high statistical significance under
strict adjusted thresholds, whereas the borderline psycho-
logical finding for perceived stress was interpreted strictly
as non-significant and descriptive.

3. Results

The study population consisted of 97 patients, of
whom the majority were male (78.4%), with a mean age
0f 59.0 = 11.9 years. The mean body mass index was 27.6
+ 4.3 kg/m?, indicating that most participants were over-
weight. Average systolic and diastolic blood pressures were
121.4 £ 16.9 mmHg and 78.8 + 11.9 mmHg, respectively.
Regarding comorbidities, 59.8% of the participants had hy-
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pertension, 33.0% had diabetes mellitus, and 16.5% had
hyperlipidemia. The mean LVEF was 45.99 + 8.14%, re-
flecting mildly reduced systolic function in most patients.
Laboratory parameters showed normal average values for
renal, electrolyte, and lipid profiles.

Behaviorally, 63.9% of the participants were current
smokers, 16.5% reported alcohol consumption, and only
18.6% engaged in regular physical exercise. Baseline de-
mographic and clinical characteristics of the study popula-
tion are summarized in Table 1. Overall, the descriptive
findings depict a middle-aged, predominantly male cohort
with a high burden of cardiometabolic risk factors, mildly
reduced systolic function, and moderately adequate phar-
macological management.

During the 6-month follow-up period, 3 patients were
excluded due to mortality (n = 2) and/or loss to follow-
up (n = 1); thus, the final analysis for both baseline and
6-month follow-up assessments was conducted on 94 pa-
tients. Among 94 post-STEMI participants, statistically
significant behavioral improvements were observed in sev-
eral lifestyle domains between baseline and the 6-month
follow-up period (Table 2). Physiologically, there was a
significant reduction in body weight following the 6-month
follow-up. The mean weight decreased from 79.77 £ 13.71
kg at baseline to 78.57 + 13.32 kg at the 6-month, repre-
senting a mean loss of 1.20 + 3.68 kg (t=3.138, df =93, p
=0.002). The 95% confidence interval for the mean differ-
ence (0.44 to 1.95 kg) confirmed a statistically meaningful
reduction, corresponding to a small-to-moderate standard-
ized effect size (Cohen’s d = 0.32; Hedges’ g = 0.32).

A substantial increase in regular physical activity was
detected, as the proportion of participants reporting rou-
tine walking or exercise rose from 17 (18.1%) at base-
line to 44 (46.8%) after the 6-month (p < 0.001). Con-
versely, the prevalence of excessive salt consumption (>5-6
g/day) declined significantly, from 70 (74.5%) at baseline
to 30 (31.9%) at follow-up (p < 0.001). Adherence to a
Mediterranean-type diet also improved markedly, with the
proportion of participants following this dietary pattern in-
creasing from 21 (22.3%) to 78 (83.0%) (p < 0.001). In
parallel, medication adherence demonstrated a dramatic en-
hancement, with regular medication use increasing from
55 (58.5%) at baseline to 93 (98.9%) 6-month later (p <
0.001). These findings collectively suggest that the early
post-intervention period was highly effective in reinforc-
ing core lifestyle and treatment behaviors. In contrast, an-
tidepressant use showed no significant change (10 [10.6%]
vs. 9 [9.6%]; p = 0.999). Notably, however, a signif-
icant decline in social engagement was detected, as the
proportion maintaining an active social life dropped from
81 (86.2%) at baseline to 50 (53.2%) at follow-up (p <
0.001). Regarding lifestyle modifications involving smok-
ing habits, the LIMOPFA-PCI study results demonstrated
a highly significant modification in smoking patterns from
baseline to the 6-month (p < 0.001). Within the initially en-
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rolled population (n = 97), 62 individuals were classified
as current smokers. Following the exclusion of 3 patients
due to clinical attrition—2 of whom were active smokers
at admission—the baseline smoking frequency was estab-
lished as 60 (63.83%) within the final analyzed cohort (n
= 94). At the 6-month follow-up, 45 of these 60 patients
successfully quit smoking, demonstrating a 75.0% smoking
cessation rate in response to post-PCI lifestyle recommen-
dations (Table 2).

The clinical endpoints and adverse CV events docu-
mented during the 6-month follow-up period are compre-
hensively presented in Table 3. Within the initial safety
cohort (n = 97), all-cause mortality occurred in 2 patients
(2.06%) during the index hospitalization. Among the pa-
tients who completed the 6-month clinical and lifestyle
follow-up (n = 94), the incidence of non-fatal CV compli-
cations was characterized by low overall event rates under
guideline-directed medical therapy (Table 3).

Recurrent myocardial infarction was observed in 4 pa-
tients (4.26%). Regarding subsequent interventional proce-
dures, subsequent target lesion revascularization (TLR) was
required in 3 patients (3.19%), whereas non-culprit vessel
revascularization was performed in 16 patients (17.02%)
during the follow-up period. Additionally, 6 patients
(6.38%) required rehospitalization due to decompensated
heart failure, and a non-fatal stroke or transient ischemic
attack (TIA) was recorded in 1 patient (1.06%) (Table 3).

4. Discussion

Significant behavioral improvements in lifestyle were
observed in STEMI patients during the follow-up period
after PCI. This situation demonstrates that the early post-
PCI period is quite effective in strengthening basic lifestyle
and treatment behaviors. Epidemiological data from 57
member countries of the European Society of Cardiology
(ESC) reveal that the prevalence of obesity and diabetes has
increased approximately 2—3-fold over the past 30 years,
and that the World Health Organization’s global targets for
reducing cardiometabolic risk factors have not been met.
Mortality due to CVD is particularly high in middle-income
countries, and the potential loss of life years in these coun-
tries is significantly higher than in high-income countries
[2,4]. These findings clearly demonstrate that combating
CVD requires strengthening not only medical strategies but
also the strengthening of socio-economic and public health-
based strategies.

According to the 2023 ESC guidelines for the man-
agement of patients with ACS, for ACS patients, adopt-
ing healthy lifestyle habits such as completely quitting
tobacco products, adopting a healthy Mediterranean-style
diet, limiting alcohol consumption, performing regular aer-
obic physical activity and resistance training, and reduc-
ing sedentary lifestyle is recommended (Class I, Level of
Evidence B) [4]. These recommendations emphasize that
lifestyle changes are as vital as pharmacological treatments
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Table 1. Baseline demographic and clinical characteristics of the study population (n = 97).

Variables n (%)/Mean + SD Range (Min—Max)
Gender (Male/Female) 76 (78.4)/21 (21.6) —
Age (years) 59.0+11.9 29-82
Body mass index (kg/m?) 27.6+43 16.9-45.1
Heart rate (bpm) 784+ 14.1 48111
Systolic BP (mmHg) 121.4+16.9 82-172
Diastolic BP (mmHg) 78.8+11.9 48-110
NYHA class I/II 94 (96.9)/3 (3.1) —
Chest pain (Yes) 7(7.2) —
Dyspnea (Yes) 41 (42.3) —
Atrial fibrillation/flutter 1(1.0) —
Diabetes mellitus 32 (33.0) —
Stroke/TIA history 3(3.1) —
Hypertension 58 (59.8) —
Hyperlipidemia 16 (16.5) —
Thyroid disease 6(6.2) —
Peripheral artery disease 0(0.0) —
Left ventricular ejection fraction (%) 4599 +£8.14 25-60
Serum creatinine (mg/dL) 1.02 +0.50 0.52-4.90
Uric acid (mg/dL) 5.58+1.41 2.45-10.04
eGFR (mL/min/1.73 m?) 81.9+£229 8.7-116
Sodium (mEq/L) 137.7+3.0 129-146
Potassium (mEq/L) 4.22+0.51 3.30-6.33
Calcium (mg/dL) 8.98 £0.53 7.45-10.12
Total cholesterol (mg/dL) 202.6 £47.9 90-336
LDL cholesterol (mg/dL) 129.1 +39.1 40-239.9
HDL cholesterol (mg/dL) 44.8 +10.9 22.1-74.1
Triglycerides (mg/dL) 143.0 £ 66.5 39.9-370
Fasting glucose (mg/dL) 148.2 +59.0 47-340
HbAlc (%) 6.70 + 1.83 5.0-13.5
TSH (nIU/mL) 2.43+3.01 0.13-18.44
FT4 (ng/dL) 0.98 +£0.25 0.57-1.82
Current smokers 62 (63.9) —
Alcohol use 16 (16.5) —
Regular exercise 18 (18.6) —
Cardiac rehabilitation awareness 0(0.0) —
Omega-3 use 3(3.1%) —
Antidepressant use 11 (11.3) —
ACE inhibitor 18 (18.6) —
ARB 20 (20.6) —
Beta-blocker 20 (20.6) —
Calcium channel blocker 13 (13.4) —
ASA (Acetylsalicylic acid) 24 (24.7) —
Clopidogrel 5(5.2) —
Statin 9(9.3) —
Oral antidiabetic drug 26 (26.8) —
SGLT-2 inhibitor 4@4.1) —
Insulin 11 (11.3) —

BP, blood pressure; NYHA, New York Heart Association; eGFR, estimated glomeru-
lar filtration rate; HDL, high-density lipoprotein; LDL, low-density lipoprotein;
HbAlc, glycated hemoglobin; TSH, thyroid-stimulating hormone; FT4, free thy-
roxine; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker;
ASA, acetylsalicylic acid; SGLT-2, sodium-glucose cotransporter-2; TIA, transient
ischemic attack.
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Table 2. Changes in lifestyle and behavioral variables at the 6-month follow-up (n = 94).

Variable Baseline (during hospitalization) (n/%/Mean +

7977 +13.71
No =77 (81.9%) Yes = 17 (18.1%)

Body weight, kg
Regular walk-
ing/exercise

Daily salt intake >5-6 g

Mediterranean-type

No =24 (25.5%) Yes = 70 (74.5%)
No =73 (77.7%) Yes =21 (22.3%)
diet adherence

Regular medication use No =39 (41.5%) Yes =55 (58.5%)
Omega-3  supplement No =91 (96.8%) Yes = 3 (3.2%)
use

Perceived stress after High = 64 (68.1%) Low =30 (31.9%)

myocardial infarction

Active social life Active = 81 (86.2%) Inactive = 13 (13.8%)
No =84 (89.4%) Yes =10 (10.6%)

60 (63.83%)

Antidepressant use

Current smokers

SD) 6-month follow-up (n/%/Mean+ SD)  p-value (2-sided)
78.57 £13.32 0.002
No =50 (53.2%) Yes = 44 (46.8%) <0.001
No = 64 (68.1%) Yes =30 (31.9%) <0.001
No =16 (17.0%) Yes = 78 (83.0%) <0.001
No =1 (1.1%) Yes =93 (98.9%) <0.001
No = 88 (93.6%) Yes = 6 (6.4%) 0.375
High =77 (81.9%) Low = 17 (18.1%) 0.060
Active = 50 (53.2%) Inactive = 44 (46.8%) <0.001
No =85 (90.4%) Yes =9 (9.6%) 0.999
15 (15.96%) <0.001

Each cell represents the number (n), percentage (%) and Mean + SD of participants in each response pattern between baseline and 6-month

follow-up. Bolded interpretations indicate statistically significant changes at p < 0.05.

Table 3. Major clinical outcomes and cardiovascular events.

Adverse events n (%)
Clinical endpoint (Analyzed based on initial cohort, n = 97)

All cause mortality 2 (2.06)
Clinical events at follow-up (Analyzed based on completed cohort, n = 94)
Recurrent myocardial infarction 4(4.26)
Subsequent target lesion revascularization 3(3.19)
Non-culprit vessel revascularization 16 (17.02)

Hospitalization due to heart failure 6 (6.38)
Stroke/Transient ischemic attack 1 (1.06)

in secondary prevention. In the LIMOPFA-PCI study re-
sults, the frequency of regular physical activity showed a
statistically significant increase after PCI in STEMI pa-
tients.

In a large-scale meta-analysis, the smoking cessa-
tion rate after ACS was reported to be 45% and another
study also found a high rate of smoking cessation after PCI
[11,12]. In the LIMOPFA-PCI study, it was determined that
a significant proportion (75.0%) of patients who were ini-
tially active smokers had quit smoking by the 6-month of
follow-up; this finding supports the effectiveness of early
lifestyle interventions.

Comprehensive evaluations of previous studies reveal
that patient compliance to pharmacological treatments for
secondary prevention after ACS has generally been subop-
timal and tends to show a marked decline over time [13].
In the LIMOPFA-PCI study, medication adherence demon-
strated a dramatic enhancement, with regular medication
use increasing from 58.5% at baseline to 98.9% 6-month
later (p < 0.001).

Behavioral factors are not only supportive as a
secondary prevention but are also a central component
in the long-term management of cardiometabolic risk
[14,15,16,17]. Therefore, the systematic structuring of the
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early post-STEMI period with multidisciplinary rehabilita-
tion programs is of high strategic importance from a clinical
perspective for reducing mortality and morbidity, as well as
in sustainably improving quality of life.

5. Limitations

This study has several limitations that warrant ac-
knowledgment. The most significant limitation of our study
is its single-center nature. Although the small number of
patients included in the study is a limitation, it appears suf-
ficient in terms of results. The absence of coronary an-
giography/angioplasty findings may also be a limitation.
In addition, the morbidity and psychosocial impact of an-
terior myocardial infarction may be more severe than was
studied here. Furthermore, multivariate predictive model-
ing was not performed due to our relatively small sample
size (n = 94) and the extreme ceiling effect in follow-up
variables (e.g., 98.9% medication adherence), which would
increase the risk of statistical overfitting. Finally, the pre-
dominance of male participants (78.4%) within our cohort
represents a significant limitation, as the small number of
female patients (n = 21) limits the statistical power required
to perform a robust sex-based subgroup analysis regarding
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psychosocial outcomes. Given that behavioral and psycho-
logical responses to STEMI, such as social withdrawal and
perceived stress, may vary significantly between sexes, our
findings should be interpreted with caution. Consequently,
these psychosocial and behavioral observations may not be
entirely generalizable to the broader female patient popu-
lation; thus, larger and more gender-balanced cohorts are
warranted to elucidate these sex-specific differences.

6. Conclusion

Lifestyle modification and adherence to medication
recommendations after PCI are important in the follow-up
of STEMI patients. There was a significant improvement
in medication adherence and regular physical activity from
baseline to follow-up in STEMI patients after PCI; how-
ever, their active social life had declined.
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