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ABSTRACT

Objective: This study investigated the impact of obesity on clinical outcomes and mortality among adults hos-
pitalized with COVID-19.

Methods: A total of 258 patients hospitalized and treated in the Pulmonology Department of the University 
of Health Sciences Sancaktepe Şehit Prof. Dr. İlhan Varank Training and Research Hospital between June 2020 
and December 2021 were retrospectively evaluated. Patients were classified into obese (n=125) and non-obese 
(n=133) groups. Demographic characteristics, laboratory parameters, length of hospital stay, and mortality rates 
were compared between the groups.

Results: Among the 258 patients included, 148 (54%) were male, with a mean age of 65 ± 15 years. Of these, 
125 (45%) were obese. The obese group (63.0 ± 15.7 years) was significantly younger than the non-obese group 
(68.1 ± 14.2 years) (p = 0.007). No significant differences were observed between the groups regarding leuko-
cyte, lymphocyte, CRP, LDH, D-dimer, or ferritin levels. The mean length of hospital stay was comparable be-
tween the groups, whereas the mortality rate was significantly higher in the obese group (p = 0.013). In addition, 
ICU admission was significantly more frequent among obese patients than among non-obese patients (36 vs. 16 
cases, p = 0.007). According to receiver operating characteristic (ROC) analysis, in the obese group, procalcitonin 
(AUC = 0.862; 95% CI, 0.658–1.000; p < 0.001) and D-dimer (AUC = 0.825; 95% CI, 0.733–0.916; p = 0.001) 
exhibited the highest discriminatory ability for predicting mortality. LDH (AUC = 0.739; p = 0.012) and ferritin 
(AUC = 0.716; p = 0.024) also demonstrated significant predictive value. In contrast, CRP (AUC = 0.226) and 
lymphocyte count (AUC = 0.372) did not show discriminative ability. In the non-obese group, only LDH (AUC = 
0.776; 95% CI, 0.634–0.918; p < 0.001) and D-dimer (AUC = 0.711; p = 0.005) demonstrated significant predic-
tive value.

Conclusion: Our findings suggest that obesity is a significant risk factor for mortality in patients with COVID-19 
and should be carefully considered in clinical management. Although obese patients were younger, they exhib-
ited higher mortality rates, indicating that obesity may serve as an independent prognostic factor in the course 
of COVID-19.
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Introduction
The COVID-19 pandemic emerged at the end of 2019, leading 

to substantial morbidity and mortality worldwide. SARS-CoV-2 in-
fection manifests across a broad clinical spectrum, ranging from as-
ymptomatic cases to severe pneumonia and fatal acute respiratory 
distress syndrome (ARDS) [1]. During this period, risk factors such 
as advanced age, comorbidities, variations in immune response, and 

obesity have played a critical role in determining disease prognosis 
[2-8]. Obesity has been recognized by the World Health Organization 
as a global pandemic, and its prevalence continues to increase world-
wide [9]. It is well established that obesity adversely influences not 
only metabolic and cardiovascular disorders but also the course of in-
fectious diseases. Chronic low-grade inflammation in adipose tissue, 
excessive production of proinflammatory cytokines (IL-6, TNF-α), 
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impaired immune cell function, and endothelial dysfunction make 
obese individuals more vulnerable to infections [2,3,4]. Furthermore, 
comorbidities commonly associated with obesity—such as type 2 di-
abetes, hypertension, and cardiovascular disease—further aggravate 
the prognosis of COVID-19 [2,4,7].

Numerous studies have demonstrated that obesity is associat-
ed with an increased requirement for intensive care, higher rates 
of endotracheal intubation, and greater mortality among patients 
with COVID-19 [1,7,8,10,11]. However, studies from Turkey remain 
limited, and data assessing the impact of obesity on the prognosis 
of COVID-19 in large patient populations are still insufficient [12]. 
Therefore, clarifying the association between obesity and the clinical 
course of COVID-19 is essential for identifying high-risk groups and 
developing optimal management strategies. In this study, the associa-
tion between obesity and clinical outcomes was retrospectively evalu-
ated in patients hospitalized with a confirmed diagnosis of COVID-19. 
Mortality, laboratory parameters, and length of hospital stay were 
compared between groups.

Materials and Methods
The study was designed as a single-center retrospective cohort. 

Patients who were hospitalized and treated in the Pulmonology De-
partment of a tertiary care training and research hospital with a di-
agnosis of COVID-19 between June 1, 2020, and December 31, 2021, 
were evaluated. Patients aged 18 years and older with a confirmed di-
agnosis of COVID-19, available height and weight data, and complete 
clinical and laboratory records were included in the study. Patients 
diagnosed with COVID-19 based solely on clinical and radiological 
findings, those lacking height or weight information preventing cal-
culation of body mass index (BMI), and those with incomplete labora-
tory data were excluded from the study.

Patients included in the study were classified according to body 
mass index (BMI) calculated using height and weight measurements 
obtained from medical records. Those with a BMI ≥30 kg/m² were 
categorized as the ‘obese’ group, while those with a BMI <30 kg/m² 
were classified as the ‘non-obese’ group. Demographic characteris-
tics, comorbidities, laboratory findings (leukocyte, lymphocyte, CRP, 
procalcitonin, LDH, D-dimer, ferritin), length of hospital stay, and 
mortality status were recorded through the hospital information 
management system. This study was approved by the Institutional 

Ethics Committee of the hospital on September 10, 2025 (Decision 
No: 302) and was conducted in accordance with the principles of the 
Declaration of Helsinki.

Statistical Analysis
Data were analyzed using IBM SPSS Statistics for Windows, Ver-

sion 25.0 (Armonk, NY: IBM Corp.). The distribution of continuous 
variables was assessed using the Kolmogorov–Smirnov test. Contin-
uous variables with normal distribution were expressed as mean ± 
standard deviation (SD), whereas non-normally distributed vari-
ables were presented as median (interquartile range, IQR). Categor-
ical variables were presented as numbers and percentages (%). For 
comparisons between groups, the Student’s t-test was used for nor-
mally distributed continuous variables, the Mann–Whitney U test for 
non-normally distributed continuous variables, and the Chi-square 
test or Fisher’s exact test, as appropriate, for categorical variables. To 
evaluate factors associated with mortality, descriptive analyses were 
performed within age and sex subgroups. Ratio comparisons were 
used to assess mortality differences between groups. Multivariate re-
gression analysis could not be performed due to insufficient comor-
bidity data in the medical records. A p-value of <0.05 was considered 
statistically significant for all tests.

Results
(Figure 1) The gender distribution of the patients included in the 

study was comparable between the two groups (p = 0.32). The mean 
age of obese patients was significantly lower than that of non-obese 
patients (63.0 ± 15.7 vs. 68.1 ± 14.2 years; p = 0.007) (Table 1). Among 
the entire cohort, the most common comorbidities were hypertension 
(52.3%), diabetes mellitus (37.6%), and respiratory disease (22.1%). 
The distribution of comorbidities was similar between obese and 
non-obese patients, with no statistically significant differences be-
tween groups (all p > 0.05) (Table 2). There was no significant differ-
ence in gender distribution between the obese and non-obese groups 
(p = 0.32), whereas the mean age was significantly lower in the obese 
group (p = 0.007). No significant differences were observed between 
the groups in leukocyte, lymphocyte, CRP, procalcitonin, LDH, or fer-
ritin levels (all p > 0.05). Although D-dimer levels were higher in the 
non-obese group (2.38 ± 4.69 vs. 1.52 ± 2.65 µg/mL), the difference 
did not reach statistical significance (p = 0.08) (Table 3).
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Figure 1: Flow chart of patient selection and study population.

Table 1: Demographic Characteristics.

Variable Obese (n = 125) Non-obese (n = 133) p-value

Female / Male 50 / 75 60 / 73 0.32

Age (mean ± SD), years 63.0 ± 15.7 68.1 ± 14.2 0.007

Table 2: Distribution of Comorbidities in Obese and Non-Obese Patients with COVID-19.

Comorbidity Total (n = 258) Obese (n = 125) Non-obese (n = 133) p-value

Hypertension 135 (52.3%) 71 (56.8%) 64 (48.1%) 0.163

Diabetes mellitus 97 (37.6%) 49 (39.2%) 48 (36.1%) 0.606

Respiratory disease 57 (22.1%) 31 (24.8%) 26 (19.5%) 0.31

Cardiac disease 46 (17.8%) 20 (16.0%) 26 (19.5%) 0.457

Chronic kidney disease 5 (1.9%) 2 (1.6%) 3 (2.3%) 0.709

Malignancy 16 (6.2%) 8 (6.5%) 8 (6.0%) 0.885
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Table 3: Laboratory Parameters and Clinical Outcomes.
Parameter / Outcome Obese (n = 125) Non-obese (n = 133) p-value

Leukocyte (/mm³) 10,013.7 ± 5,449 9,598.6 ± 5,279 0.54

Lymphocyte (/mm³) 1,447.1 ± 3,138 1,052.4 ± 886 0.18

CRP (mg/L) 67.7 ± 61.4 65.1 ± 66.6 0.75

Procalcitonin (ng/mL) 0.26 ± 0.62 0.32 ± 0.96 0.58

LDH (U/L) 392.9 ± 148.1 371.5 ± 163.5 0.28

D-dimer (µg/mL) 1.52 ± 2.65 2.38 ± 4.69 0.08

Ferritin (ng/mL) 685.5 ± 764.2 633.9 ± 691.1 0.58

Length of hospital stay (days) 12.99 ± 6.47 12.42 ± 5.86 0.46

Mortality, n (%) 26 (20.8) 12 (9.0) 0.013

No significant difference was observed between the groups in 
terms of length of hospital stay (p = 0.46). However, the mortality 
rate was significantly higher in the obese group (20.8%) compared 
to the non-obese group (9.0%) (p = 0.013). In addition, ICU admis-
sion was significantly more frequent among obese patients than 
among non-obese patients (36 vs. 16 cases, p = 0.007). In the obese 
group, procalcitonin and D-dimer were identified as the parameters 
with the highest discriminatory power for predicting mortality. This 
finding indicates that inflammatory and coagulation responses play 
a more prominent role in mortality among obese patients. The high 
sensitivity of procalcitonin suggests a stronger tendency for infec-
tion to progress to a systemic inflammatory response in obese in-
dividuals, whereas elevated D-dimer levels highlight the prognostic 
importance of hypercoagulability and thrombotic complications. The 
significance of LDH in both groups supports the notion that cellular 
injury and tissue hypoxia may represent common mechanisms asso-
ciated with mortality. The association of ferritin with mortality in the 
obese group further suggests that chronic low-grade inflammation in 
obesity may contribute additional risk in the course of COVID-19. In 
contrast, the lack of significant discrimination for CRP and lympho-
cyte levels implies that these classic inflammatory markers may have 

reduced prognostic power in the setting of obesity-related chronic 
inflammation.

Although mean laboratory values did not differ significantly be-
tween the groups, ROC analysis demonstrated their predictive power 
for mortality. In the obese group, procalcitonin (AUC = 0.862; 95% CI, 
0.658–1.000; p < 0.001) and D-dimer (AUC = 0.825; 95% CI, 0.733–
0.916; p = 0.001) showed the highest discriminatory ability. LDH 
(AUC = 0.739; p = 0.012) and ferritin (AUC = 0.716; p = 0.024) also 
demonstrated significant predictive value, while CRP (AUC = 0.226) 
and lymphocyte count (AUC = 0.372) did not. In the non-obese group, 
only LDH (AUC = 0.776; 95% CI, 0.634–0.918; p < 0.001) and D-dimer 
(AUC = 0.711; p = 0.005) were found to have significant predictive 
value; AUC values of the other parameters remained below 0.6. In the 
obese group, procalcitonin ≥ 0.175 ng/mL and D-dimer ≥ 1.17 µg/
mL were significant predictors of mortality, whereas in the non-obese 
group, LDH ≥ 400 U/L and D-dimer ≥ 1.4 µg/mL significantly predict-
ed mortality risk (Table 4). These findings indicate that procalcitonin 
and D-dimer levels play a more prominent role in predicting mortality 
among obese patients, suggesting that inflammatory and coagulation 
responses may serve as stronger prognostic markers in this popula-
tion.

Table 4: ROC Analysis Results: Parameters Predicting Mortality in Obese and Non-obese Groups.

Group Parameter AUC p-value Cut-off (≥) Sensitivity 1–Specificity

Obese Procalcitonin 0.862 <0.001 0.175 ng/mL 0.8 0.2

Obese D-dimer 0.825 0.001 1.17 µg/mL 1 0.47

Obese LDH 0.739 0.012 402 U/L 0.6 0.39

Obese Ferritin 0.716 0.024 687 ng/mL 0.5 0.29

Obese CRP 0.226 0.004 20.9 mg/L – –

Obese Lymphocyte 0.372 0.181 850 /mm³ – –

Non-obese LDH 0.776 <0.001 ≈400 U/L 0.6 0.37

Non-obese D-dimer 0.711 0.005 ≈1.4 µg/mL 1 0.53
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Discussion
The findings of this study revealed that obesity significantly in-

creases the risk of mortality among patients with COVID-19. The mor-
tality rate in obese patients was nearly twice that observed in non-
obese patients (20.8% vs. 9.0%), and this difference was statistically 
significant. These results are consistent with international literature 
emphasizing the detrimental effect of obesity on clinical outcomes. 
For instance, a multicenter intensive care study conducted in Europe 
reported that the prevalence of obesity among severe COVID-19 cas-
es was unexpectedly high and that the need for invasive mechanical 
ventilation increased with rising body mass index [11]. Similarly, a 
study from China demonstrated that obesity may predispose patients 
to severe disease progression and is associated with critical illness in 
COVID-19 [13]. A large cohort study conducted in the United States 
also showed that obesity independently increases the risk of in-hos-
pital mortality from COVID-19, particularly among younger patients 
[6]. In our study, despite the younger mean age of the obese group 
compared with the non-obese group, mortality was higher, suggesting 
that obesity may negate the survival advantage typically associated 
with younger age. In our cohort, the distribution of comorbidities 
such as hypertension, diabetes mellitus, respiratory disease, cardiac 
disease, chronic kidney disease, and malignancy was similar between 
obese and non-obese patients, with no statistically significant differ-
ences. 

This finding suggests that the higher mortality observed among 
obese individuals in our study cannot be explained by a greater bur-
den of comorbid conditions. Therefore, obesity itself may act as an in-
dependent risk factor contributing to adverse outcomes in COVID-19 
through mechanisms beyond the presence of concurrent diseases, 
including inflammatory dysregulation, endothelial dysfunction, and 
altered immune responses. Systematic reviews and meta-analyses 
published in the literature consistently confirm that a higher body 
mass index is significantly associated with an increased risk of severe 
disease and mortality related to COVID-19 [1,8,10]. Considering the 
limited data reported from Turkey [12], our study provides a valuable 
contribution to understanding the relationship between obesity and 
COVID-19 prognosis.

From a pathophysiological perspective, obesity can adversely af-
fect the course of COVID-19 through multiple mechanisms. Adipose 
tissue in obese individuals has been shown to express higher levels 
of angiotensin-converting enzyme 2 (ACE2) receptors, which serve 
as the entry point for SARS-CoV-2, thereby increasing viral entry and 
dissemination and potentially elevating viral load [2]. In addition, 
chronic low-grade inflammation associated with obesity and the 
excessive release of proinflammatory cytokines from adipose tissue 
(e.g., IL-6, TNF-α) may exacerbate the “cytokine storm,” increasing the 
risk of multiorgan damage [3,4]. Insulin resistance and endothelial 
dysfunction, both common in obesity, contribute to a hypercoagulable 

state and greater susceptibility to thrombotic complications. Further-
more, the restrictive effects of excess adipose tissue on respiratory 
mechanics are clinically important; obesity-induced restrictive lung 
physiology can reduce pulmonary reserve, facilitate the development 
of hypoxemia, and exacerbate respiratory failure [10,13]. As a result 
of these multifactorial pathophysiologic mechanisms, obese individu-
als tend to experience a more severe course of COVID-19.

In the obese group, procalcitonin and D-dimer were identified as 
the parameters with the highest discriminatory power for predicting 
mortality. This finding suggests that inflammatory and coagulation 
responses play a more prominent role in mortality among obese pa-
tients. The high sensitivity of procalcitonin implies a greater tenden-
cy for infection to progress into a systemic inflammatory response in 
obese individuals, whereas elevated D-dimer levels underscore the 
prognostic significance of hypercoagulability and thrombotic compli-
cations. The significance of LDH in both groups supports the hypoth-
esis that cellular injury and tissue hypoxia may represent common 
mechanisms associated with mortality. The association of ferritin 
with mortality in the obese group further indicates that chronic low-
grade inflammation inherent to obesity may contribute additional 
risk in the course of COVID-19. In contrast, the lack of significant dis-
crimination for CRP and lymphocyte levels suggests that these classi-
cal inflammatory markers may have diminished prognostic utility in 
the setting of obesity-related chronic inflammation.

In clinical practice, the management of obese patients with 
COVID-19 presents several challenges due to the aforementioned risk 
factors. In cases requiring intensive care and mechanical ventilation, 
intubation and ventilator adaptation can be technically more difficult 
in patients with high body mass index. The presence of obesity also 
increases the risk of complications during therapeutic maneuvers 
such as prone positioning, complicating respiratory support man-
agement. Furthermore, pharmacokinetic differences may necessitate 
dose adjustments for certain medications in obese patients, making 
effective pharmacotherapy more complex. Additionally, studies have 
reported that the immune response to vaccination may be weaker in 
obese individuals compared with those of normal weight [2]. These 
considerations highlight the need for obesity to be specifically ad-
dressed in both treatment and prevention strategies. For example, 
early and close monitoring of obese COVID-19 patients, as well as 
careful timing of interventions such as prophylactic anticoagulation 
and respiratory support, may be warranted. From a preventive stand-
point, prioritizing individuals with obesity in vaccination programs 
and monitoring post-vaccination immune responses may help iden-
tify potential gaps in protection. Consistent with previous studies 
reporting an increased requirement for intensive care among obese 
patients, our findings also demonstrated a significantly higher rate of 
ICU admission in the obese group compared with non-obese patients. 
This observation further supports the association between obesity 
and a more severe clinical course of COVID-19.
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Finally, it is important to acknowledge several limitations of this 
study. Our research had a retrospective, single-center design, and 
multivariate analyses that would be necessary to evaluate the inde-
pendent effect of obesity on mortality could not be performed. Be-
cause the influence of additional comorbidities (such as diabetes, 
hypertension, and cardiovascular diseases) could not be examined in 
detail, it is not possible to precisely determine the extent to which 
obesity increased mortality risk independently of other factors. Al-
though the available data suggest that obesity adversely affects the 
prognosis of COVID-19, our findings are not sufficient to conclusively 
establish obesity as a direct and independent risk factor. Therefore, 
larger, prospective, multicenter studies that control for potential con-
founding variables are needed to clarify the impact of obesity on clin-
ical outcomes in patients with COVID-19. Nonetheless, considering 
that the World Health Organization has defined obesity as a global 
pandemic [9], the combined risks arising from the intersection of the 
COVID-19 and obesity pandemics must be better understood. The 
convergence of these two pandemics underscores once again the crit-
ical importance of combating obesity both at the individual patient 
level and from a public health perspective. Accordingly, strategies 
aimed at preventing obesity and effectively managing obese patients 
will play a key role in reducing morbidity and mortality in future out-
breaks similar to COVID-19

Conclusion
This study demonstrates that obesity increases the risk of mortal-

ity among patients with COVID-19. The findings are consistent with 
international literature emphasizing the adverse impact of obesity 
on disease prognosis. In clinical management and risk assessment, 
consideration of body mass index (BMI), closer monitoring of obese 
patients, and implementation of appropriate treatment strategies are 
essential. Moreover, public health policies aimed at combating obesity 
may play a critical role in reducing disease burden during pandemics 
and other public health emergencies [9,12,14,15].
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