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Abstract
Background  This study aims to add to the body of evidence linking obesity as an established risk factor for COVID-19 
infection and also look at predictors of mortality for COVID-19 in the African-Americans (AA) population.
Methods  A retrospective cohort study of patients with confirmed COVID-19 infection was done in a community hospital 
in New York City. The cohort was divided into two groups, with the non-obese group having a BMI < 30 kg/m2 and the 
obese group with a BMI ≥ 30 kg/m2. Clinical predictors of mortality were assessed using multivariate regression analysis.
Results  Among the 469 (AA) patients included in the study, 56.3% (n = 264) had a BMI < 30 kg/m2 and 43.7% (n = 205) 
had a BMI ≥ 30 kg/m2. Most common comorbidities were hypertension (n = 304, 64.8%), diabetes (n = 200, 42.6%), and 
dyslipidemia (n = 74, 15.8%). Cough, fever/chills, and shortness of breath had a higher percentage of occurring in the obese 
group (67.8 vs. 55.7%, p = 0.008; 58.0 vs. 46.2%, p = 0.011; 72.2 vs. 59.8%, p = 0.005, respectively). In-hospital mortality 
(41.5 vs. 25.4%, p < 0.001) and mechanical ventilation rates (34.6 vs. 22.7%, p = 0.004) were also greater for the obese group. 
Advanced age (p = 0.034), elevated sodium levels (p = 0.04), and elevated levels of AST (0.012) were associated with an 
increase in likelihood of in-hospital mortality in obese group.
Conclusions  Our results show that having a BMI that is ≥ 30 kg/m2 is a significant risk factor in COVID-19 morbidity and 
mortality. These results highlight the need for caution when managing obese individuals.
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Introduction

Since the identification of the novel coronavirus, named 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), in December 2019 in Wuhan, China, there have 
been over twenty-nine million cases in the USA over five 
hundred thousand deaths (https://​covid.​cdc.​gov/​covid-​data-​
track​er/#​cases_​cases​inlas​t7days). The disease was declared 
a pandemic in March 2020 by the WHO [1]. Various risk 
factors have been defined and studied, linking them to mor-
bidity and mortality in cases of COVID-19. These include 
advanced age, male gender, diabetes, hypertension, cardio-
vascular diseases, obesity, and chronic kidney disease [2–9]. 
A study in the UK showed an increased risk of death with 
obesity. In the same study, the authors analyzed ethnicity 
and risk of COVID-19 fatalities and found that the Black 
population were at higher risk of death as compared to the 
white population (adjusted hazard ratio [aHR] 1.71; 95% 
confidence interval [CI] 1.44–2.02) [10].

Leonidas et al., in their study in Bronx, New York, found 
that under-represented minorities where the prevalence of 
obesity is higher appear to be affected disproportionately. 
They also concluded that severe obesity, increasing age, and 
male sex were independently associated with higher in-hos-
pital mortality and, in general, worse in-hospital outcomes. 
These factors were also associated with a higher rate of intu-
bation and increasing oxygen requirement [11].

According to the United States census bureau, the Afro-
American population constitutes 33.8% of the total popula-
tion. Approximately one in four adults in Brooklyn is esti-
mated to be obese and at risk for health risks, including 
diabetes and cardiac events (https://​www.​census.​gov/​quick​
facts/​kings​count​ybroo​klynb​oroug​hnewy​ork, http://​nyc.​gov/​
health/​epiqu​ery).

We conducted this study as there is limited availability of 
data in the Afro-American obese patients with COVID-19. 
The study was aimed to evaluate the clinical characteristics 
and predictors of mortality in this cohort.

Study Design

We conducted a retrospective cohort study among patients 
hospitalized and managed for the COVID-19 infection at an 
inner-city teaching hospital located in Downtown Brooklyn, 
New York. Our hospital serves a predominantly African-
American population. At least 90% of all patients seen at our 
main hospital and clinics are African-Americans. Included 
in our study were all African-American patients admitted 
and managed for laboratory-confirmed COVID-19 infection 
with a definitive outcome (discharged or deceased) at the 
end of data collection.

Ethical Considerations

Ethical clearance was obtained from the hospital’s IRB com-
mittee. Because our study was limited to chart review with 
no patient interactions, the requirement of informed consent 
was waived.

Data Collection

Recruitment was systematic over the entire data collection 
period from March 1st to May 9th, 2020. Demographic, 
social, clinical, laboratory, and radiologic data were 
extracted from electronic medical records and entered on 
an excel data collection sheet. The data collection sheet had 
inbuilt checks to flag probably incorrectly entered or inap-
propriate data prompting immediate corrective actions to 
limit inaccuracies. To further ensure that data extraction was 
accurate and complete, 10% of all cases (approximately 40) 
were randomly assessed for validity and consistency by an 
independent evaluator (part of the research team) and found 
to be accurate.

Laboratory Procedures

Nasopharyngeal swabs were obtained at the time of admis-
sion, and COVID-19 was confirmed by the qualitative 
SARS-CoV-2 real-time polymerase chain reaction. All 
laboratory methods were in accordance with prescribed 
standards by regulations. Laboratory tests included blood 
gases, lactic acid, complete blood count, coagulation profile 
including d-dimers, serum biochemical tests (including renal 
and liver function, creatine kinase, lactate dehydrogenase, 
and electrolytes), troponin I, interleukin-6 (IL-6), serum fer-
ritin, and procalcitonin among others. Chest radiographs, as 
well as electrocardiograms, were obtained for all patients at 
the time of presentation. Inpatient management was mainly 
supportive with respiratory assistance and management of 
associated co-morbidities as directed by the treating physi-
cians. Patients were either discharged when clinically stable 
or if they died during hospitalization. Negative virologic 
results were not a pre-requisite for discharge.

Statistical Analysis

Data were expressed as median (interquartile range). Uni-
variate analyses were performed using Student’s t-test for 
quantitative values and Chi-square for qualitative values. 
Multivariate regression analysis was modeled to assess for 
predictors of mortality for patients admitted for COVID-19. 

https://covid.cdc.gov/covid-data-tracker/#cases_casesinlast7days
https://covid.cdc.gov/covid-data-tracker/#cases_casesinlast7days
https://www.census.gov/quickfacts/kingscountybrooklynboroughnewyork
https://www.census.gov/quickfacts/kingscountybrooklynboroughnewyork
http://nyc.gov/health/epiquery
http://nyc.gov/health/epiquery
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Variables with p < 0.05 at univariate analysis were evaluated 
using multivariate regression analysis. Covariates used for 
the model are highlighted in Table 5. Two-sided p-values 
were calculated for all tests, with p < 0.05 considered as 
statistically significant. Statistical analysis was performed 
using SPSS v25 (IBM, USA). The Kaplan–Meier survival 
analysis was also done using time from admission as the 
starting point to either discharged alive or in-hospital death 
as the end-point.

Results

Characteristics of Study Participants

Four hundred sixty-nine African-American patients were 
admitted due to COVID-19 with a median age of 66 years 
(Table  1). The most common medical comorbidities 

observed were hypertension (n = 304, 64.8%), diabetes 
(n = 200, 42.6%), and dyslipidemia (n = 74, 15.8%). Four 
hundred twenty-six (90.8%) identified themselves as never 
smokers, 80.4% (n = 377) had taken at least one dose of 
azithromycin, and 55.0% (n = 258) were given hydroxychlo-
roquine during the course of admission. Characterization 
of the cohort to non-obese (BMI < 30 BMI kg/m2, n = 264) 
vs. obese (≥ 30 kg/m2, n = 205) was done to measure sta-
tistical significance between the two groups. After univari-
ate analysis, age, gender, asthma status, azithromycin, and 
hydroxychloroquine treatment were observed to have statis-
tical significance (p-value < 0.001, < 0.001, < 0.001, 0.013, 
0.017, respectively).

Clinical Presentation on Admission and Triage Vitals

At triage, the most common presentations were shortness 
of breath (n = 306, 65.2%), cough (n = 286, 61.0%), fever/

Table 1   General characteristics 
of study participants

Psychiatric disorder (schizophrenia, schizoaffective disorder, major depressive disorder, bipolar disorder, 
and anxiety disorder)
Age, BMI, and length of stay are presented as median (interquartile range). All other values represent fre-
quency (%)
Abbreviations: BMI, body mass index (kg/m2); COPD, chronic obstructive pulmonary disease; CKD, 
chronic kidney disease; ACEI, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor block-
ers
p-values were obtained from χ2 test, or independent sample’s t-test as appropriate
*Included in multivariate regression analysis to assess for predictors of morbidity

Variable All BMI (< 30)
n = 264

BMI (≥ 30)
n = 205

p-value

Age (years) 66.0 (55.0–75.0) 68.0 (57.0–76.8) 62.0 (51.5–71.0)  < 0.001*
BMI (kg/m2) 28.8 (52.4–28.8) 25.8 (13.9–27.8) 35.1 (32.4–39.5) NA
Gender

  Male 264 (64.8) 171 (64.8) 93 (45.4)  < 0.001*
  Female 205 (43.7) 93 (35.2) 112 (54.6)

Smoking status
  Smoker 43 (9.2) 28 (10.6) 15 (7.3) 0.221
  Never smoker 426 (90.8) 236 (89.4) 190 (92.7)

Hypertension 304 (64.8) 174 (65.9) 130 (63.4) 0.575
Heart failure 48 (10.2) 29 (11.0) 19 (9.3) 0.453
Diabetes 200 (42.6) 110 (41.7) 90 (43.9) 0.627
Asthma 61 (13.0) 22 (8.3) 39 (19.0)  < 0.001*
COPD 46 (9.8) 26 (9.8) 20 (9.8) 0.973
Coronary artery disease 60 (12.8) 34 (12.9) 26 (12.7) 0.950
Dyslipidemia 74 (15.8) 42 (15.9) 32 (15.6) 0.930
CKD 50 (10.7) 22 (8.3) 28 (13.7) 0.64
Psychiatric Disorders 98 (20.9) 57 (21.6) 41 (20.0) 0.674
Use of ACEI/ARBS 42 (9.0) 27 (10.2) 15 (7.4) 0.281
Length of stay (days) 7.0 (4.0–11.0) 8.0 (4.0–11.0) 7.0 (4.0–11.0) 0.881
Treatment

  Hydroxychloroquine 258 (55.0) 132 (50.0) 126 (61.5) 0.013*
  Azithromycin 377 (80.4) 202 (76.5) 175 (85.4) 0.017*
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chills (n = 241, 51.4%), and myalgia (n = 191, 40.7%) as 
shown in Table 2. After univariate analysis, temperature 
and pulse were shown to be significantly higher with the 
obese group (< 0.001 and 0.011, respectively), and systolic 
blood pressure was found to be lower compared with the 
non-obese group. Temperature, respiratory rate, white blood 
cell count, and heart rate are the variables used to assess 
the systemic inflammatory syndrome-sepsis (SIRS-sepsis) 
score. SIRS criteria are mostly used as a screening tool to 
identify patients that may need a further workup for sepsis 
and severe sepsis. It is a triage tool that helps determine 
patient status and identify potentially septic patients and in 
need of further screening. Our results indicate temperature 
and pulse rates upon presentation were not only statistically 
significant but also clinically significant in guiding the clini-
cal course of the patient.

Cough, fever/chills, and shortness of breath were also 
found to be statistically significant upon admission when 
comparing both BMI groups, and all had a higher percentage 
of occurring in the obese group (67.8 vs. 55.7%, p = 0.008; 
58.0 vs. 46.2%, p = 0.011; 72.2 vs. 59.8%, p = 0.005, 
respectively).

Laboratory Parameters

Median values for inflammatory markers at admission are 
shown in Table 3. After univariate analysis, the study found 
that among patients diagnosed with COVID-19, serum 
procalcitonin (p < 0.001), sodium (p = 0.002), potassium 
(p < 0.001), and creatinine (p < 0.001) had statistically 

significant lower levels with the BMI ≥ 30 kg/m2 group when 
compared with the < 30 kg/m2 BMI group. The opposite was 
true for serum bicarbonate (p = 0.007) and was found to be 
higher for the obese group (Table 3).

In‑Hospital Complications

The total in-hospital mortality in the cohort was 152 
(32.4%). The obese group had more deaths compared to the 
non-obese group and was found to be statistically signifi-
cant (n = 85 vs. n = 67, respectively, p < 0.001). The same 
was observed with mechanical ventilation, with more people 
being intubated with the obese group compared to the non-
obese group (n = 71 vs. n = 60, p = 0.004) (Table 4).

Predictors of Mortality in Obese Patients 
with COVID‑19

The multivariate regression analysis was used to analyze the 
obese cohort for clinical predictors of mortality (Table 5). 
Advanced age (p = 0.034), low sodium levels (p = 0.04), 
and elevated levels of AST (0.012) were associated with an 
increase in the likelihood of in-hospital death. Furthermore, 
the Kaplan Meier curve was used to determine survival time 
from admission to either death or discharged alive (Fig. 1). 
Median survival time was found to be significantly lower for 
the obese group (12 days) compared to the non-obese group, 
which was 24 days (log-rank test, p = 0.002). The median 
survival time overall for the entire cohort was 22 days.

Table 2   Clinical presentation on admission and triage vitals

Clinical presentations were reported as frequency (%). All other values are presented as median (interquartile range)
P-values were obtained from χ2 test, or independent samples t-test as appropriate
*Included in multivariate regression analysis
**GI symptoms include nausea, vomiting, diarrhea, and abdominal pain

Variable All BMI (< 30)
n = 264

BMI (≥ 30)
n = 205

p-value

Oxygen saturation (%) 96.0 (92.0–98.0) 96.0 (93.0–98.0) 95.0 (92.0–97.0) 0.117
Temperature (°F) 99.3 (98.2–100.9) 99.0 (98.1–100.6) 100.2 (98.3–101.8)  < 0.001*
Respiratory rate (cycles/min) 20.0 (19.0–22.0) 20.0 (19.0–22.0) 20.0 (19.0–22.0) 0.337
Pulse (beats/min) 100.0 (87.0–113.0) 98.0 (85.0–109.0) 103.0 (89.0–115.0) 0.011*
Systolic blood pressure (mm Hg) 128.0 (111.0–144.0) 129.0 (113.0–146.0) 124.0 (110.0–139.5) 0.044*
Diastolic blood pressure (mm Hg) 75.0 (65.5–83.0) 76.0 (66.0–83.75) 74.0 (65.0–82.0) 0.103
Clinical presentation on admission and triage

  Cough 286 (61.0) 147 (55.7) 139 (67.8) 0.008*
  Myalgia 191 (40.7) 98 (37.1) 93 (45.4) 0.071
  Fever/chills 241 (51.4) 122 (46.2) 119 (58.0) 0.011*
  Shortness of breath 306 (65.2) 158 (59.8) 148 (72.2) 0.005*
  Fatigue 160 (34.1) 96 (36.4) 64 (31.2) 0.244

GI symptoms** 119 (25.4) 64 (24.2) 55 (26.8) 0.523
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Discussion

Obesity can be seen as a pandemic itself. According to 
the WHO, BMI is classified into six groups: underweight 

(< 18.5  kg/m2), normal (18.5–24.9  kg/m2), pre-obe-
sity (25–29.9 kg/m2), obesity class I (30–34.9 kg/m2), 
obesity class II (35–39.9 kg/m2), and obesity class III 
(> 40 kg/m2). The worldwide prevalence of overweight 
(BMI ≥ 25 kg/m2) and obesity have increased significantly 

Table 3   Laboratory results of patients hospitalized with COVID-19

p-values were obtained from Independent samples t-test
Abbreviations: APTT, activated partial thromboplastin time
*Included in multivariate regression analysis to assess for predictors of morbidity

Variable All BMI (< 30) BMI (≥ 30) p-value Normal range

Hemoglobin (g/dL) 12.8 (11.1–14.0) 12.6 (11.0–14.1) 12.8 (11.3–13.9) 0.764 12–14
Platelets (*106/μL) 226.0 (170.5–290.0) 231.5 (167.0–302.3) 212.0 (172.0–272.8) 0.660 150–450
ESR (mm/Hr) 73.0 (47.5–100.0) 78.0 (52.0–102.0) 70.0 (44.3–97.8) 0.535 0–22
C-reactive protein (mg/L) 104.0 (53.5–184.0) 106.0 (47.0–199.0) 104.0 (56.5–176.0) 0.484 0–10
Troponin (ng/mL) 0.03 (0.03–0.10) 0.03 (0.03–0.07) 0.03 (0.03–0.16) 0.109 0–0.03
Brain natriuretic peptide (pg/mL) 64.6 (20.1–214.9) 77.2 (27.6–265.2) 47.0 (10.0–132.5) 0.263 0–100
Interleukin-6 (pg/mL) 64.7 (32.5–151.1) 60.0 (31.1–152.6) 65.0 (34.0–152.9) 0.835 0–15.5
Ferritin (ng/dl) 810.0 (452.0–1460.8) 810.0 (413.0–1351.0) 830.0 (470.0–1522.0) 0.865 15–150
Procalcitonin (ng/mL) 0.90 (0.2–2.3) 1.1 (0.3–4.3) 0.7 (0.2–2.2)  < 0.001* 0.00–0.08
Serum sodium (mmol/L) 138.0 (134.0–141.0) 138.0 (134.0–141.0) 134.0 (135.0–141.0) 0.002* 135–145
Serum potassium (mmol/L) 4.6 (4.1–5.3) 4.7 (4.1–5.5) 4.4 (4.0–5.1)  < 0.001* 3.5–5.5
Serum bicarbonate (meq/L) 22.0 (18.0–25.0) 22.0 (18.0–25.0) 23.0 (19.0–25.0) 0.007* 22–26
Blood urea nitrogen (mg/dL) 22.2 (13.3–42.1) 24.0 (14.2–44.2) 21.0 (12.3–40.3) 0.618 10–20
Serum creatinine (mg/dL) 1.5 (1.0–2.7) 1.6 (1.0–4.0) 1.4 (1.0–2.3)  < 0.001* 057–1.11
Plasma glucose (mg/dL) 127.0 (100.0–215.8) 127.0 (96.0–204.0) 127.0 (103.0–231.5) 0.060 80–115
Magnesium (mg/dL) 2.2 (1.9–2.6) 2.2 (2.0–2.7) 2.2 (1.9–2.4) 0.89 1.6–2.6
APTT (sec) 31.3 (28.7–34.3) 31.2 (28.8–34.7) 31.7 (28.6–34.3) 0.727 25–36
INR 1.2 (1.1–1.3) 1.2 (1.1–1.3) 1.2 (1.1–1.3) 0.318 0.85–1.15
Fibrinogen (mg/dL) 498.0 (432.8–692.0) 516.5 (466.0–696.5) 490.0 (424.0–666.0) 0.301 193–507
Lactic acid (mmol/L) 1.7 (1.3–2.3) 1.8 (1.3–2.5) 1.6 (1.3–2.3) 0.630 0.5–1.9
White blood cells (*1000/μL) 7.9 (5.6–9.5) 8.3 (6.0–11.4) 7.3 (5.4–10.7) 0.140 4.5–11
Neutrophils (*1000/μL 5.9 (4.2–9.5) 6.6 (4.2–9.5) 5.6 (4.3–9.5) 0.607 2.0–7.9
Lymphocytes (*1000/μL) 0.9 (0.6–1.3) 0.9 (0.6–1.3) 0.9 (0.6–1.3) 0.714 10–4.8
Aspartate aminotransferase (U/L) 47.0 (30.0–87.0) 50.0 (30.0–94.0) 46.0 (28.5–79.0) 0.007* 5–34
Alanine aminotransferase (U/L) 31.0 (17.0–50.0) 29.0 (16.0–49.0) 31.0 (19.5–52.0) 0.265 10–55

Table 4   In-hospital 
complications

*Included in multivariate regression analysis
**Acute cardiac injury is defined as an elevation of cardiac troponin I above 99th percentile upper refer-
ence limit or (≥ 0.05 ng/mL)

Variable Total (n = 469) BMI (< 30) (n = 264) BMI(≥ 30) (n = 205) p-value

In-hospital mortality 152 (32.4) 67 (25.4) 85 (41.5)  < 0.001*
ICU care 131 (28.0) 65 (24.7) 66 (32.2) 0.074
Acute cardiac injury** 285 (60.8) 102 (38.6) 82 (40.0) 0.764
Septic shock 63 (13.4) 30 (11.4) 33 (16.1) 0.136
New onset renal replace-

ment therapy
28 (6.0) 11 (4.2) 17 (8.3) 0.061

Bacteremia 45 (9.6) 28 (10.6) 17 (8.3) 0.399
Mechanical ventilation 131 (27.9) 60 (22.7) 71 (34.6) 0.004*
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and extent that nearly a third of the world population. The 
trend in obesity has increased in adults and children of all 
ages. The United States of America and Europe are two 
regions with the highest prevalence of obesity. Accord-
ing to the CDC, the age-adjusted prevalence of obesity is 
42.4% and 9.4% for severe obesity [12–14].

Obesity may contribute to increased morbidity in patients 
with COVID-19 infection. It is known that obesity results 
in the dysregulated immune response to respiratory infec-
tions and greatly impacts normal lung function. This can be 
explained as fat deposits in obesity alter the mechanics of 
the chest wall and lungs, thus reducing lung compliance. The 
work of breathing is increased to meet the oxygen demand of 
the body in ARDS, and there have been reports of increased 
production of inflammatory cells and airway hyper-respon-
siveness by excess adiposity [15, 16].

In the study by Leonidas et al. in Bronx, NY, fever (86%) 
and cough (76.5%) were the two most common symptoms at 
presentation, whereas we found shortness of breath (n = 306, 
65.2%) and cough (n = 286, 61.0%). In total, 24% of their 
cohort died during hospitalization (compared to 32% in our 
study), with higher rates among individuals with severe 
obesity (BMI < 25 kg/m2 31.6%, BMI 25–34 kg/m2 17.2%, 
BMI ≥ 35  kg/m2 34.8%, p = 0.030). Similarly, patients 
with severe obesity were more likely to undergo intuba-
tion (BMI < 25 kg/m2 18.4%, BMI 25–34 kg/m2 16.4%, 
BMI ≥ 35 kg/m2 34.8%, p = 0.032) [11].

In the meta-analysis by A.Y. Soroeto et al., comparing 
ten studies showed that obesity was associated with poor 
outcomes. Subgroup analysis showed that obesity was asso-
ciated with other poor outcomes (ARDS, severe COVID-19, 

Table 5   Output from multivariate logistic regression assessing for 
predictors of mortality in obese patients with admitted for COVID-19

Abbreviations: BMI, body mass index; AST, aspartate aminotrans-
ferase; IL-6, interleukin-6; BUN, blood urea nitrogen; CAD, coronary 
artery disease; CKD, chronic kidney disease; ICU, intensive care unit; 
COPD, chronic obstructive pulmonary disease

Variable OR (95% CI) p-value

Age 1.199 (1.014–1.418) 0.034
Gender 0.068 (0.004–1.258) 0.071
Smoking history 0.169 (0.001–26.177) 0.490
Hypertension 0.203 (0.009–4.577) 0.316
Heart failure 0.317 (0.001–74.433) 0.680
Diabetes 0.326 (0.018–5.824) 0.446
COPD 50.949 (0.003–9.11 × 105) 0.431
CAD 8.107 (0.187–351.077) 0.431
Dyslipidemia 0.082 (0.003–2.215) 0.137
CKD 0.001 (0.000–11.304) 0.147
ICU stay 3.95 × 108 (0.508–3.07 × 1017) 0.058
Septic shock 24.698 (0.209–2914.119) 0.188
Troponin 12.160 (0.530–279.067) 0.118
Procalcitonin 1.439 (0.699–2.963) 0.323
Serum sodium 1.563 (1.1–2.454) 0.04
HCO3 0.770 (0.546–1.087) 0.137
BUN 1.045 (0.970–1.125) 0.247
Creatinine 0.796 (0.449–1.409) 0.433
Magnesium 0.921 (0.667–1.271) 0.616
AST 1.053 (1.011–1.097) 0.012
Ferritin 1.000 (0.999–1.002) 0.491
IL-6 1.005 (0.997–1.014) 0.241

Fig. 1   Kaplan–Meier survival 
curve of patients admitted for 
COVID-19 comparing the two 
BMI groups at Interfaith Medi-
cal Hospital. Note: BMI values 
are expressed as kg/m2. P-value 
using log-rank (Mantel-Cox) 
test is significant at p = 0.002
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use of mechanical ventilation, and hospital admission) with 
but not associated with ICU admission [17]. Peng et al. 
published a retrospective analysis on 112 patients with 
COVID‐19 infection admitted to the western district of 
Union Hospital in Wuhan from 20 January to 15 February 
2020. In this study, the BMI of the critical group (25.5 [23.0, 
27.5] kg/m2) was significantly higher than that of the gen-
eral group (22.0 [20.0, 24.0] kg/m2). Patients were further 
divided into two groups, survivors (84.8%) and non‐survi-
vors (15.18%). Among the non‐survivors, 88.2% of patients 
had a BMI > 25 kg/m2, which is a significantly higher pro-
portion than in survivors (18.9%) [18]. In our analysis, the 
total in-hospital mortality in the cohort was 32.4%. The 
deaths in the obese group were found to be statistically sig-
nificant. The same was observed with mechanical ventila-
tion, with more people being intubated with the obese group 
compared to the non-obese group.

In our study, more patients were intubated within the 
obese group compared to the non-obese group. Similar 
findings were seen in a French study; the risk for invasive 
mechanical ventilation in patients with COVID-19 infec-
tion admitted to the intensive treatment unit was more than 
sevenfold higher for those with body mass index (BMI) > 35 
compared with BMI < 25 kg/m2. Among individuals with 
COVID-19 who were < 60 years of age in New York City, 
those with a BMI between 30 to 34 and > 35 kg/m2 were 1.8 
times and 3.6 times more likely to be admitted to critical 
care, respectively, than individuals with a BMI < 30 kg/m2 
[19, 20].

In a pooled analysis by Lippi et  al., serum sodium, 
potassium, chloride, and calcium were compared between 
COVID-19 patients with and without the severe disease. 
The COVID-19 severity was associated with lower serum 
concentrations of sodium, potassium, and calcium [21]. Our 
study showed low sodium levels as a predictor of mortality 
in obese patients. We recommend electrolytes be measured 
at initial presentation and serially monitored during hospi-
talization in order to establish timely and appropriate correc-
tive actions. Further large-scale studies are needed further 
to analyze the electrolyte imbalance in COVID-19 obese 
patients.

The age-adjusted death rate per 100,000 people in NYC 
is more than double for African-Americans than Whites 
(127.1 vs. 63.5). The higher prevalence of medical condi-
tions that are considered risk factors for severe COVID-19 
among African-Americans and a higher risk for exposure to 
SARS-CoV-2 due to living and working conditions seem to 
be plausible explanations for the observed disproportionate 
differences in outcomes [22, 23].

Limitations of the study include the sample size. A simi-
lar study model can be expanded to other medical centers 
in the area. Generalization of the findings to the population 
will need more number of cases. The data is obtained from 

patient charts, which is pre-recorded, and may have short-
comings of validity and accuracy. However, a thorough chart 
review by an independent reviewer ensured to minimize the 
errors.

Conclusions

Obesity and its complications, particularly diabetes and 
hypertension, increase the morbidity and mortality in 
patients with SARS COVID-19 infection. There is a signifi-
cant prevalence of obesity in the Afro-American population 
in New York. Higher morbidity and mortality are seen in 
the Afro-American population as compared to other races. 
Obesity is associated with higher rates of complications, 
higher oxygen requirement, higher chances of intubation, 
and increased mortality in the Afro-American population 
with SARS-CoV-2 infection. This cohort of population 
is at significant risk for complications once infected with 
COVID-19; hence, it needs special attention.
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