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ABSTRACT

Background: The association between body mass index (BMI) and the
management and in-hospital outcomes of patients hospitalized for acute
myocardial infarction (AMI) is unclear.

Objectives: We sought to determine the effect of BMI on the clinical
presentation, management, and in-hospital outcomes of AMI patients.
Methods: This prospective cohort study included patients admitted with AMI at
the Department of Cardiology, PIMS, Islamabad, between 1st March 2024 and
31st July 2024. Adult (aged = 18 years) male and female patients with AMI
confirmed by symptoms, electrocardiographic changes, and elevated cardiac
biomarkers were included. Patients with incomplete medical records or those
who left against medical advice were excluded.

Results: A total of 1,200 patients with AMI were included in this study and divided
into four groups according to BMI: underweight (n=60), normal-weight (n=480),
overweight (n=420), and obese (n=240). The baseline characteristics of the obese
group indicated they were relatively younger than those in the other three groups
(p=0.045). In multivariate logistic regression analysis, age (OR 1.05, 95% CI: 1.02-
1.08, p=0.001) and obesity (OR 1.35, 95% CI 1.01-1.79, p=0.042) were significant
factors.

Conclusion: These results indicate that although BMI may not affect the
utilization of in-hospital treatments for AMI, it does influence the length of

hospital stay and complications.

INTRODUCTION

Acute myocardial infarction (AMI), commonly referred to as
a heart attack by the general population, is one of the
leading causes of morbidity and mortality globally [1].
Timely diagnosis and treatment of AMI have an important
impact on patient outcomes [2, 3]. BMI, adjusted as a
measure of adiposity, may reflect health-related general fat
distribution and has been linked to numerous
cardiovascular disease risk factors, including BMI itself [4].
Nonetheless, the association between BMI and in-hospital
management and outcomes during AMI treatment is
complex and poorly understood [5].

The unregulated food system has contributed to obesity. To
be consistent with previous literature, underweight (BMI
<18.5 kg/m?), normal weight (BMI = 18.5-24.9 kg/m?),
overweight (BMI 25-29.9 kg/m?), and obesity (BMI 230 kg/m?)
are the four basic categories into which we divided BMI [6].
As each BMI category has distinct health consequences and
comorbidities that may affect the AMI phenotype, disease
progression is considered to differ across various stages [7,
8]. For example, obesity is frequently associated with risk
factors of AMI, including hypertension, diabetes, and
dyslipidaemia [9]. However, if AMI elicits different metabolic
and physiological responses in underweight individuals

[10], this could have implications for their treatment
response and recovery.

Obesity and BMI may have little effect on AMI outcomes;
however, studies to date have shown inconsistent results.
Some studies have shown that obese and overweight
patients may have higher short-term survival (a
phenomenon called the "obesity paradox") [11, 12]. On the
other hand, some studies have shown that a higher BMl is
associated with more complications and longer hospital
stays. These discrepancies underline the fact that
differences in BMI affect clinical management, and the
response to therapy after AMI requires further investigation.
Except for a few studies that primarily focused on the
function of greater BMl as anindependent predictor of death
and other long-term poor outcomes, to the best of our
knowledge, no research has addressed this topic in patients
with AMI. Therefore, we evaluated and described the short-
term effects among these groups. This study aimed to
understand the experience of AMI patients by classifying
them into BMI groups and analyzing their demographics,
comorbidities, treatment modalities, and in-hospital
outcomes. These results might have implications for
managing patients with AMI in different body weight
categories, which can guide clinical practice.
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MATERIAL AND METHODS

The prospective cohort study design was based on patients
admitted with acute myocardial infarction (AMI) at the
Department of Cardiology, PIMS, Islamabad, during the
period 1st March 2024 to 31st July 2024. Adults (aged = 18
years) diagnosed with AMI confirmed by symptoms,
electrocardiographic changes, and elevated cardiac
biomarkers were included. Patients with incomplete
medical records or those who left against medical advice
were not considered study participants. The clinical
variables included the type of MI [ST-segment elevation
(STEMI) and non-ST-segment elevation (NSTEMI)], initial

presentation symptoms, comorbid conditions
(hypertension, diabetes, and chronic renal disease).
Treatment modalities included reperfusion therapy

(thrombolysis, PCI, and CABG), use of medications such as
antiplatelet agents, beta-blockers, statins, and supportive
care measures. We also evaluated the impact of pre-
admission ACEi or ARB use on in-hospital mortality, length
of hospital stay, and pre-specified complications during the
first episode (Cardiovascular Intensive Care Unit [CICU]
index event), including heart failure, arrhythmias, and
infection. Secondary outcomes included discharge status
(home or rehabilitation facility) and 30-day readmission
rate.

The following information was obtained from the electronic
health records: age, sex, body mass index (BMI), history of
hypertension, diabetes, dyslipidaemia, and lifestyle
changes related to smoking, physical activity, residence,
and socioeconomic position were all considered
demographic data. BMI was calculated using the traditional
formula: weight (kg)/height (mz), and then divided into four
groups as follows: BMI < 18.5 kg/m? indicating underweight,

BMI 18.5-24.9 kg/m2 indicating normal weight, BM| 25-29.9
kg/m? indicating overweight, and BMI = 30 kg/m? indicating
obesity.

SPSS (version 26.0) was used to analyze the data. The
patients' characteristics, treatment methods, and
outcomes were described using descriptive statistics.
Categorical data are presented as frequencies and
percentages, whereas continuous variables are reported as
mean =*= standard deviation. ANOVA for continuous
variables, chi-squared tests, and logistic regression models
for categorical outcomes were used to examine univariate
comparisons between the BMI groups. Before controlling for
potential confounders (age, sex, and comorbidities),
multivariate logistic regression models were used to identify
the independent risk factors associated with in-hospital
mortality and complications. For statistical significance, a
p-value of less than 0.05 was used.

RESULTS

A total of 1,200 patients with acute myocardial infarction
(AMI) were included in this study and divided into four
groups according to BMI: underweight (n=60), normal-
weight (n=480), overweight (n=420), and obese (h=240). The
baseline characteristics showed that the obese group was
relatively younger than the other three groups (p=0.045).
Obesity was associated with an increased prevalence of
comorbidities, including hypertension and diabetes (p <
0.001). The proportion of smokers was higher in the
underweight group than in the other groups (58.3%,
p=0.076). Obese patients had a higher percentage of
chronic kidney disease compared to the non-obese group
(p=0.022).

Table I: Baseline Characteristics of Patients by BMI Category

Characteristic Underweight Normal Weight Overweight Obese p-value
(n=60) (n=480) (n=420) (n=240)

Age (years) 654+ 10.2 623 % 11.1 61.5+108 609 £ 11.5 0.045

Male N (%) 32 (53.3) 293 (61.1%) 271 (64.5%) 141 (58.8%) 0.211

Female N (%) 28 (46.7%) 187 (38.9%) 149 (35.5%) 99 (41.3%)

Hypertension N (%) 29 (48.3%) 261 (54.4%) 290 (69.1%) 190 (79.2%) <0.001

Diabetes N (%) 5 (8.3%) 71 (14.8%) 121 (28.8%) 105 (43.8%) <0.001

Smoking N (%) 35 (58.3%) 163 (33.9%) 123 (29.3%) 58 (24.2%) 0.076

Chronic Kidney 5 (8.3%) 36 (7.5%) 51 (12.1%) 34 (14.2%) 0.022

Disease N (%)

A higher proportion of obese cases were recorded from
urban localities (68.8%, p=0.034), and patients with lower
education levels up to secondary school (21.7%, p=0.011),
as shown in the demographic and socioeconomic status
analysis. There was a significant difference in
socioeconomic status between the different BMI groups,
with a greater representation of middle-class patients
among the obese (59.6%, p=0.029).

Regarding clinical presentation, among obese patients,
STEMI was present in 63.3% (p=0.032), while NSTEMI was
more commonly observed in other groups. There was no
significant difference in initial systolic and diastolic blood

pressures between BMI categories (both p > 0.05), but heart
rate appeared lower among obese patients (p=0.038).
Across BMI groups, no statistically significant differences
were observed in treatment modalities, including the use of
thrombolysis, PCI, or CABG. Standard antiplatelet therapy
was given to all patients. However, the use of beta-blockers
and statins did not differ among the BMI categories.
Importantly, obese patients required longer hospital stays
(7.2 = 2.9 days; p < 0.001) and showed higher rates of heart
failure (20.4%, p=0.002) as well as infections (12.1%,
p=0.007). The study found no difference in mortality rates or
the occurrence of arrhythmias between groups.
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Table 2: Demographic and Socioeconomic Characteristics by BMI Category

Characteristic Underweight Normal Weight Overweight Obese -
(n=60) (n=480) (n=420) (n=240) value
Residence
Urban N (%) 31 (51.7%) 285 (59.4%) 270 (64.3%) 165 (68.8%) 0.034
Rural N (%) 29 (48.3%) 195 (40.6%) 150 (35.7%) 75 (31.2%) 0.034
Education Level
No Formal Education N (%) 3 (5.0%) 46 (9.6%) 61 (14.5%) 45 (18.8%) 0.002
Primary Education N (%) 8 (13.3%) 122 (25.4%) 125 (29.8%) 81 (33.8%) 0.012
Secondary Education N (%) 22 (36.7%) 167 (34.8%) 121 (28.8%) 62 (25.8%) 0.021
Tertiary Education N (%) 27 (45.0%) 145 (30.2%) 113 (26.9%) 52 (21.7%) 0.011
Socioeconomic Status
Low N (%) 23 (38.3%) 143 (29.79%) 106 (25.2%) 46 (19.2%) 0.015
Middle N (%) 28 (46.7%) 245 (51.1%) 215 (51.2%) 143(59.6%) 0.029
High N (%) 9 (15.0%) 92 (19.2%) 99 (23.6%) 51 (51.3%) 0.671

In multivariate logistic regression analysis, age (OR 1.05,
95% Cl: 1.02-1.08, p=0.001), obesity (OR 1.35, 95% CI 1.01-
1.79, p=0.042), STEMI (OR 1.40, 95% CI 1.05-1.87, p=0.021),
and heart failure (OR 1.50, 95% CI 1.12-2.02, p=0.006) were

identified as independent predictors of in-hospital mortality.
Gender, hypertension, and diabetes were not significant
predictors of mortality.

Table 3: Clinical Presentation and AMI Type by BMI Category

Variable Underweight Normal Weight Overweight Obese pP-
(n=60) (n=480) (n=420) (n=240) value
STEMI N (%) 32 (53.3%) 261 (54.4%) 248 (59.1%) 152 (63.3%) 0.032
NSTEMI N (%) 28 (46.7%) 219 (45.6%) 172 (40.9%) 88 (36.7%) 0.032
Initial SBP (mmHg) 135.2 + 254 138.3 £27.2 140.5 + 24.8 145.1 +26.3 0.089
Initial DBP (mmHg)  80.1 £ 12.3 824 % 13.1 842 % 145 855 % 15.2 0.121
Heart Rate (bpm) 854 + 18.2 823 £ 16.5 80.2 = 17.4 785 + 16.8 0.038
Table 4: Treatment Modalities by BMI Category
Treatment Underweight Normal Weight Overweight Obese pP-
(n=60) (n=480) (n=420) (n=240) value
Thrombolysis N (%) 23 (38.3%) 248 (51.7%) 245 (58.3%) 123 (51.3%) 0.633
PCI N (%) 21 (35.0%) 214 (44.6%) 228 (54.3%) 112 (46.7%) 0.442
CABG N (%) 4 (6.7%) 21 (4.4%) 28 (6.7%) 14 (5.8) 0.789
Anti-platelets N (%) 60 (100%) 480 (100%) 420 (100%) 240 (100%)
Beta-blockers N (%) 53 (88.4%) 465 (96.9%) 405 (96.4%) 230 (95.8%) 0.325
Statins N (%) 51 (85.0%) 458 (95.4%) 392 (93.3%) 225 (93.8%) 0.534

The study involving 1,200 patients with acute myocardial
infarction (AMI) reveals significant associations between
body mass index (BMI) categories and various clinical and
demographic outcomes. The findings highlight that obese

Table 5: In-Hospital Outcomes by BMI Category

patients, who were relatively younger, had a higher
prevalence of comorbidities such as hypertension,
diabetes, and chronic kidney disease.

Outcome Underweight Normal Weight Overweight Obese p-
(n=60) (n=480) (n=420) (n=240) value
Mortality N (%) 4 (6.7%) 19 (3.9%) 22 (5.2%) 15 (6.3%) 0.774
Length of Stay (days) 6.1 £2.5 54+2.1 57+24 72+29 <0.001
Heart Failure N (%) 7 (11.7%) 57 (11.9%) 65 (15.5%) 49 (20.4%) 0.002
Arrhythmias N (%) 5 (8.3%) 49 (10.2%) 51 (12.1%) 37 (15.4%) 0.065
Infections N (%) 2 (3.3%) 26 (5.4%) 35 (8.3%) 29 (12.1%) 0.007

These patients also tended to be from urban areas and of
lower educational levels, with a greater proportion classified
as middle-class. Clinically, obese patients were more likely
to present with STEMI, required longer hospital stays, and
experienced higher rates of complications, including heart
failure and infections. However, treatment modalities,

including the use of thrombolysis, PCl, and CABG, were
consistent across BMI groups, indicating fair access to care
regardless of BMI. Notably, while obesity was associated
with more complications, it did notimpact mortality rates or
arrhythmias, consistent with the "obesity paradox."
Multivariate analysis identified age, obesity, STEMI, and
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heart failure as independent predictors of in-hospital
mortality, underscoring the complexity of managing AMI in
obese patients and the need for tailored interventions. In
multivariate logistic regression analysis, age (OR 1.05, 95%

Cl: 1.02-1.08, p=0.001), obesity (OR 1.35, 95% CI 1.01-1.79,
p=0.042), STEMI (OR 1.40, 95% CI 1.05-1.87, p=0.021), and
heart failure (OR 1.50, 95% CIl 1.12-2.02, p=0.006)

were identified as independent predictors

Table 6: Multivariate Logistic Regression for Predictors of In-Hospital Mortality

Variable Odds Ratio (OR) 95% Confidence Interval (CI) p-value
Age 1.05 1.02-1.08 0.001
Male Gender 1.20 0.85-1.68 0.297
Hypertension I.15 0.83-1.58 0.397
Diabetes 1.25 0.92-1.70 0.156
BMI (Obese vs. Normal) 1.35 1.01-1.79 0.042
STEMI 1.40 1.05-1.87 0.021
Heart Failure 1.50 1.12-2.02 0.006

of in-hospital mortality. Gender, hypertension, and diabetes
were not significant predictors of mortality.

DISCUSSION

The present study was conducted to provide additional
insightinto body mass index (BMI) and in-hospital treatment
patterns and outcomes for patients with AMI. Atotal of 1,200
patients were studied, divided into four groups according to
BMI; differences between these subgroups in demographic,
clinical, and outcome parameters were analyzed.

Obese patients presented at a younger age than those in the
other BMI categories (p=0.045). These findings align with
other studies that have demonstrated a higher incidence of
cardiovascular events among younger individuals with
higher BMI, who are at increased risk for cardiovascular
events [13]. Obese patients also had a higher prevalence of
hypertension and diabetes (p<0.001), consistent with
literature linking obesity to these comorbid conditions [14].
The underweight group had the highest likelihood of
smoking compared to any other BMI category (58.3%,
p=0.076), a finding supported by other studies suggesting
that lower BMIs are associated with higher smoking rates,
potentially due to nicotine's appetite-suppressing effects
[15].

After adjustment for age and sex, obese patients were more
likely to live in urban areas (68.8%, p=0.034), and their
socioeconomic status, as expressed by having a tertiary
education, was lower than that of non-obese cases (21.7%,
p=0.011). This finding is consistent with larger
socioeconomic trends where obesity and overweight are
inversely related to urbanization and education level [16]. In
terms of socioeconomic status, we found that obese
patients were more likely to belong to the middle-class
group (59.6%, p=0.029), possibly reflecting the availability of
calorie-rich but cheaper food products made widely
available in towns and cities [17].

We found that STEMI was most commonly observed in
obese patients (63.3%, p=0.032), whereas NSTEMI occurred
more often among the underweight group, albeit with
borderline significance. Previous studies have similarly
observed a higher prevalence of STEMI in obese individuals,
potentially due to greater arterial plaque burden and
inflammation [18]. Mean blood pressures and heart rates at
baseline were not significantly different across BMI

categories, although resting heart rate was lower in obese
patients (p=0.038). These results may suggest differential
patterns of autonomic control and cardiac workload in
different BMI groups [19].

The lack of statistically significant differences in the use of
thrombolysis, PCI, and CABG across BMI groups indicates
fair access to these important interventions regardless of
patients' BMI. Additionally, all patients in our cohort
received antiplatelet therapy, while the use of beta-blockers
and statins did not significantly differ among CAD low,
intermediate, and high probability categories, supporting
compliance with contemporary AMI management
guidelines [20].

Obese patients had longer hospital stays (7.2 £ 2.9 days,
p<0.001) and higher incidence rates of heart failure (20.4%,
p=0.002) and infections (12.1%, p=0.007). These findings
are supported by previous studies that have demonstrated
longer hospitalizations and higher complication rates in
obese patients with AMI [21]. BMI groups were not
significantly associated with either mortality rates or the
development of arrhythmias, consistent with the "obesity
paradox,” in which short-term BMI-dependent survival may
be superior despite increased complication rates [22].
Using multivariate logistic regression, age, obesity, STEMI,
and heart failure were identified as independent predictors
of in-hospital mortality. This is consistent with previous
studies that emphasize the importance of age and pre-
existing comorbid conditions in relation to mortality risk
among patients discharged after an AMI [23]. Most
importantly, obesity was identified as a strong predictor (OR
1.35, p=0.042), highlighting the importance of international
management strategies to minimize risk factors in this
subgroup.

CONCLUSION

These results indicate that although BMI may not affect the
utilization of in-hospital treatments for AMI, it does affect
the length of stay and complications. Given the longer
hospitalizations and more in-hospital complications
observed among obese patients, interventions to manage
this high-risk population should be prioritized. Further
studies are necessary to elucidate the potential
mechanisms and to determine whether excessive BMI has
any long-term consequences for AMI patients.
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