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ABSTRACT

Background: Obesity has been identified as an independent risk factor influencing outcomes in trauma and critical
illness. In burn patients, excess weight may exacerbate metabolic demand, impair wound healing, and increase
mortality. Objective of the study was to determine whether body mass index (BMI) serves as a predictor of severity in
hospitalized burn patients and to assess whether incorporating BMI into the abbreviated burn severity index (ABSI)
improves its prognostic accuracy.

Methods: A retrospective, analytical, and cross-sectional study was conducted at the Burn and Intensive Care Units
of the “Dr. Victorio de la Fuente Narvaez” Hospital, Instituto Mexicano del Seguro Social (IMSS), from January 2016
to January 2020. Clinical records were reviewed to obtain demographic, anthropometric, and clinical data. Sensitivity
and specificity analyses were performed to determine the optimal BMI cutoff for mortality prediction.

Results: Seventy adult burn patients met inclusion criteria. The mean BMI among survivors was 26.7+3.9 kg/m? and
among non-survivors 30.5+4.9 kg/m? (p=0.03). A BMI cutoff of 28 kg/m? yielded an AUC of 0.748 (95% CI 0.68-
0.88; p=0.003), with 0.80 sensitivity and 0.69 specificity for mortality prediction. Mortality was significantly higher
among patients with BMI >28 kg/m? (80%) compared to those below this threshold (32.7%; p=0.0003). The standard
ABSI system maintained high predictive accuracy (sensitivity=86.6%, specificity=100%).

Conclusions: BMI >28 kg/m? adversely affects survival in adult burn patients. Although the ABSI remains a highly
accurate tool, incorporating BMI could enhance its prognostic power.
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INTRODUCTION

Burn injury remains one of the most severe forms of
trauma, associated with high morbidity and mortality.
Outcomes depend on multiple variables, including total
body surface area (TBSA) burned, depth of injury, age,
inhalation injury, and pre-existing comorbidities. Among
these, obesity has gained recognition as a potential
prognostic determinant.

Obese patients exhibit a disproportionate physiological
response to thermal injury compared to non-obese
individuals with similar TBSA burns. Increased adipose
tissue  alters  fluid  resuscitation  requirements,
thermoregulation, immune response, and wound
healing.! Furthermore, obesity is associated with
metabolic syndrome, diabetes, and cardiovascular
disease, all of which complicate recovery and increase
infection risk.*>
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While various scoring systems have been proposed for
mortality prediction in burn patients, the abbreviated burn
severity index (ABSI) remains among the most widely
used due to its simplicity and accuracy.® However, the
ABSI, developed in 1982, does not include obesity or
body mass index (BMI) as prognostic variables. With the
rising prevalence of obesity worldwide, it is essential to
reassess predictive models to reflect contemporary patient
populations.”*

The present study aims to evaluate BMI as an
independent predictor of severity and mortality in
hospitalized burn patients and to determine whether
adding BMI to the ABSI improves its sensitivity and
specificity.

METHODS

Study design

An observational, cross-sectional, retrospective, and
analytical study was conducted at the Burn Unit and
Intensive Care Unit of the “Dr. Victorio de la Fuente
Narvaez” Hospital, IMSS, Mexico City.

Study period

Duration of the study was from January 1, 2016 to
January 31, 2020.

Population and sample

All patients hospitalized with a diagnosis of burn injury
were considered. Exclusion criteria were age under 18
years (n=380); patients with concomitant life-threatening
trauma (n=500); and incomplete clinical records
(n=1,650). The final sample comprised 70 adult patients.

Variables

Demographic data (age, sex), anthropometric measures
(weight, height, BMI), TBSA burned, inhalation injury,

comorbidities, ABSI score, and mortality outcome were
recorded.

Statistical analysis

Descriptive statistics summarized patient characteristics.
Continuous variables were expressed as mean+SD.
Receiver operating characteristic (ROC) curve analysis
identified the optimal BMI cutoff for predicting
mortality. Sensitivity, specificity, and area under the
curve (AUC) were calculated. Comparisons between
survivors and non-survivors used Student’s t-test and
Chi-square test, with significance at p<0.05 (SPSS v25).

Ethical considerations

Approved by the Institutional Research and Ethics
Committee, UMAE “Dr. Victorio de la Fuente Narvaez,”
IMSS (Registry R-2020-3401-016). The study adhered to
the principles of the Declaration of Helsinki.

RESULTS

A total of 70 adult patients were analyzed. The mean
BMI of the overall population was 27.4+4.2 kg/m?. The
most frequent mechanism of injury was flame burn
(60%), followed by scalding (27%) and electrical burns
(13%). The mean TBSA affected was 29+10%.

Fifteen patients (21.4%) died during hospitalization.
Mean BMI among survivors was 26.7£3.9 kg/m?
compared to 30.5+4.9 kg/m? in non-survivors (p=0.03).
ROC curve analysis identified BMI=28 kg/m? as the best
cutoff for mortality prediction (AUC=0.748, 95% CI
0.68-0.88, p=0.003) with sensitivity=0.8 and specificity
=0.69.

Patients with BMI >28 kg/m? had an 80% mortality rate
versus 32.7% among those with lower BMI (p=0.0003).

Table 1: General characteristics of hospitalized burn patients (n=70).

Variable
Sex

Mean age (years)
Mechanism of injury
Burn surface area (TBSA)
Inhalation injury
Comorbidities

Mean BMI (kg/m?)
Survival outcome

The ABSI maintained high predictive accuracy

(sensitivity=86.6%, specificity=100%).
Categor N %
Male 45 64.3
Female 25 35.7
— 41.2+16.8 —
Flame burn 42 60.0
Scalding 19 27.1
Electrical burn 9 12.9
— 29.0+£10.1 —
Present 8 11.4
Absent 62 88.6
Diabetes mellitus 10 14.3
Hypertension 8 11.4
None 52 74.3
— 27.444.2 —
Survived 55 78.6
Deceased 15 21.4
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Table 2: Comparison between survivors and non-survivors according to BMI and ABSI.

Non-survivors (n

Mean BMI (kg/m?) 26.7+3.9 30.544.9 0.03*
BMI >28 kg/m* 18 (32.7%) 12 (80.0%) 0.0003*
Mean ABSI score 6.2+1.8 9.5+2.1 <0.001*
Mortality predicted by ABSI (%) 86.6 (sensitivity) 100 (specificity) —
Mortality predicted by BMI >28 kg/m? (%) 80 (sensitivity) 69 (specificity) —

*Statistical significance at p<0.05.

Distribution of Burn Patients by Sex ROC Curve for BMI Predicting Mortality
Lof

0.81

™ w IS
=] S =)

Percentage of patients (%)

-
o

0.4+

Female

Sensitivity (True Positive Rate)

Figure 1: Distribution of burn patients by sex.

Distribution of Burn Patients by Age Group ook T
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity (False Positive Rate)

Figure 4: ROC curve for BMI predicating mortality.

Survival Comparison by BMI Category in Burn Patients

| = Survived
m Died

Percentage of patients (%)

D
(=]
T

w
[=}
T

=
o
T

Figure 2: Distribution of burn patients by age group.

Percentage of patients (%}
W
o

Mechanism of Burn Injury

n
[=]
T

Electrical

BMI < 28 BM| = 28

Figure 5: Survival comparison by BMI category in
burn patients.

Scald DISCUSSION
Flame
This study demonstrates that body mass index is a
significant prognostic factor in burn injury mortality,
independent of classical predictors such as age, sex, and
TBSA. Patients with BMI >28 kg/m? had nearly triple the
mortality risk compared to those below this threshold.
Figure 3: Mechanism of burn injury.
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Obesity and burn physiology

Obesity alters systemic responses to trauma and infection.
Increased adipose tissue impairs oxygen diffusion,
decreases capillary density, and promotes chronic
inflammation, all of which delay wound healing.’
Furthermore, obese patients experience altered
pharmacokinetics, greater difficulty in  airway
management, and increased risk of sepsis and respiratory
failure.!%!1

Predictive value of BMI

The identified cutoff (BMI >28 kg/m?) in our cohort
suggests that even overweight individuals—below the
standard obesity threshold of 30 kg/m>—are at higher risk
of mortality. This aligns with studies showing a J-shaped
association between BMI and burn outcomes, where both
underweight and overweight patients exhibit increased
mortality.!>4

Integration into prognostic models

The ABSI has been validated for decades, but its
exclusion of BMI may underestimate risk in modern
populations, where obesity prevalence has increased
globally.!’>  Incorporating BMI  could enhance
discrimination of high-risk patients and refine triage
decisions.

Clinical implications

Recognizing BMI as a severity marker allows for
individualized resuscitation, nutritional planning, and
early mobilization strategies. Moreover, given the
increasing prevalence of obesity in Mexico, our results
carry significant implications for regional burn care
systems.

Limitations

The main limitations of this study are its retrospective
design, single-center nature, and modest sample size.
Functional outcomes and long-term follow-up were not
assessed. Nevertheless, the statistical strength and
biological plausibility of BMI’s association with
mortality underscore its relevance.

CONCLUSION

For our population, the ABSI remains a precise and
reliable tool for predicting burn mortality. However, BMI
>28 kg/m? independently worsens survival, suggesting
that incorporating BMI into the ABSI model may
improve its sensitivity and specificity for contemporary
patient populations.
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