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ABSTRACT
Objective: to analyze the association between Body Mass Index and the clinical outcomes of 
confirmed COVID-19 cases. Method: an epidemiological study conducted with secondary data 
from 618 confirmed COVID-19 cases, notified from March to December 2020 in a municipality 
from western Santa Catarina, Brazil. An inferential analysis was performed between Body Mass 
Index and several clinical and assistance-related aspects. Results: a significant association was found 
between Body Mass Index and the following symptoms: dyspnea (p=0.003), decreased appetite 
(p=0.004), runny nose (p=0.039) and diarrhea (p=0.029). There was also an association with 
previous comorbidities (p=0.000) and worse saturation mean values (p=0.00). Obese individuals 
presented more chances of: hospitalization in a ward (p=0.027); hospitalization in an Intensive 
Care Unit (p=0.002); and evolution to death (p=0.00). Conclusion: the need to implement effective 
educational actions for the prevention and treatment of obesity is evidenced, focusing on quality 
of life and mitigation of the clinical deterioration of this population in the face of pathologies such 
as COVID-19. 
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In December 2019, there was a pneumonia outbreak in the city of Wuhan (China), 
which spread rapidly to other 24 countries. On January 30th, 2020, the World Health 
Organization (WHO) declared COVID-19, a disease caused by the coronavirus called SARS-
CoV-2, as a public health emergency and, on March 11th of the same year, it declared the 
pandemic state(1). 

The COVID-19 symptoms include from asymptomatic states to Severe Acute 
Respiratory Syndrome (SARS) and multiple organ dysfunction(2). According to the WHO(3), 
80% of the cases can be asymptomatic and nearly 20% may require hospital care for 
presenting respiratory distress and, of these, approximately 5% may need ventilatory 
support for the treatment of respiratory failure.

The most critical clinical conditions of the disease have been seen in older adults and 
in those individuals with underlying and chronic diseases such as cardiovascular diseases, 
including Systemic Arterial Hypertension (SAH), pulmonary diseases, and Diabetes Mellitus 
(DM). However, new data have shown severe symptoms, related to worse prognoses, for 
obese individuals(4-5). In this pandemic context(6), this risk factor for the worsening of the 
COVID-19 condition becomes worrying, given the growth of obesity in the population 
during the recent decades.

According to the WHO(7), the global prevalence of obesity tripled since 1975 and, 
in 2016, more than 1.9 billion adults were overweight, with 650 million obese individuals 
among them. In addition, according to the latest report from the Organization for Economic 
Cooperation and Development (OECD), more than half of the population living in the 
countries that are part of the organization is overweight, and a quarter is obese. These data 
express an alarming panorama for public health, as obesity is correlated to a reduction in 
life expectancy(8). 

Data from a Brazilian research study(9) corroborate the international findings since, 
since monitoring was initiated in 2006, the obesity rate increased from 11.8% to 20.3% 
in 2019. In addition to that, 55.4% of the Brazilian population presents excess weight. 
In relation to age, excess weight tends to increase, with 30.4% for young people aged 
between 18 and 24 years old and 59.8% among adults aged 65 years old or more.

A recent editorial emphasized that individuals over 65 years old and with comorbidities, 
including obesity, are at a higher risk of developing a severe COVID-19 clinical condition(10). 
This situation can be explained because excess weight is associated with deterioration of 
the immune response, loss of metabolic homeostasis, already evidenced as a precursor to 
SAH and Type 2 DM (comorbidities that worsen the clinical condition), and a poor prognosis 
for respiratory infections(11). 

Physiological factors and metabolic disorders in obese people can reduce the 
immune function, making it impossible for macrophages and lymphocytes to perform their 
functions properly, which can make individuals more susceptible to complications of the 
disease(4). A study(12) evidenced that the percentage of adults at risk of severe COVID-19 
in Brazil varied between 34.0% (53 million) to 54.5% (86 million), with obesity being a risk 
factor estimated at 22.1%.

Obesity is a risk factor for the current pandemic due to its relationship with other factors 
that compromise organ and system functioning, increasing the risk of thromboembolism, 
reduced glomerular filtration, changes in the immune response, perpetuation of the chronic 
inflammatory response, and need for ventilatory assistance(13). Thus, it becomes a common 
condition among hospitalized patients with greater clinical deterioration(6,14-18). 

Therefore, it is considered relevant to better understand the factors that influence 
this process, in order to explore the relationship of this comorbidity with severity of the 
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METHOD

disease in different ages and locations. From this perspective, the objective of this study is 
to analyze the association between Body Mass Index and the clinical outcomes of confirmed 
COVID-19 cases. 

This is a quantitative and epidemiological study, carried out with secondary data 
from 618 confirmed COVID-19 cases notified in a municipality from western Santa Catarina, 
Brazil.

The medical charts included in the study were those of individuals infected by 
COVID-19, notified in the period from March to December 2020. The diverse information 
referring to people living in other municipalities was excluded. For sample calculation, the 
number of cases notified in the municipality until September 2020 (total of 7,150), 4% error 
margin, 50% proportion, and 95% confidence interval were considered. The sample was 
estimated at 554; however, a total of 618 individuals were randomly included in the study.

Data collection was conducted in electronic medical records (accessed via a website) 
and in the case monitoring spreadsheets used by the Basic Health Units, both under control 
of the municipality. This strategy aimed at minimizing possible inconsistencies, prioritizing 
information quality and completeness. 

Classification of the Body Mass Index (BMI) (overweight, obesity or normal weight) 
was considered according to the definition included in the medical chart, that is, no BMI 
calculations were performed. 

Data collection and digitalization were performed in the EpiInfo software, version 
7.2, and the analysis was conducted in the Statistical Package for the Social Sciences (SPSS) 
software, version 21.0. Analyses of absolute and relative frequencies were performed, 
relating the BMI categories and dichotomous correlations from Cramer’s V2 test, where 
the closer to one, the stronger the association(19). In addition, the mean values between 
the clinical and assistance-related aspects regarding BMI were compared. To such end, 
normality of the continuous variables was assessed by means of the Kolmorov-Smirnov test. 
Only the age variable was considered normal, with application of the ANOVA parametric 
test. The other variables (body temperature, saturation, number of previous comorbidities, 
number of the patient’s contacts with the health services, days from onset of the symptoms 
to seeking the first health care appointment, days from onset of the symptoms to the 
test, days from onset of the symptoms to discharge from home isolation) did not pass the 
normality test (p≤0.05); thus, the non-parametric Kruskal-Wallis Test was performed(19).

Finally, the Prevalence Ratio was estimated between the following outcomes: hospital 
admission to a ward, admission to an intensive care unit and evolution to death, associated 
with BMI; to such end, not having presented the respective outcomes was used as the 
reference category. A significance level of p<0.05 was followed for all the analyses. 

The ethical aspects established in Resolution No. 466/2012 of the National Health 
Council were preserved, with approval by the Research Ethics Committee: opinion No. 
4,191,776/2020.

RESULTS

Based on the evaluation of the 618 individuals infected by COVID-19, it was possible 
to identify that 28 (4.5%) presented clinical overweight and that 72 (11.7%) were obese. 
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When evaluating the sociodemographic characteristics and the relationship of the BMI 
parameters, a higher prevalence of overweight and obesity was identified in white-skinned 
individuals, with complete elementary school, and belonging to the age group between 50 
and 59 years old. However, in relation to gender, the prevalence of overweight was higher 
among the women, and that of obesity was higher among the men (Table 1).

Table 1 – Sociodemographic characteristics of the confirmed COVID-19 cases according to the BMI. 
Chapecó, Santa Catarina, Brazil, 2020 (n=618)

Variables Normal BMI
(n=518)

Overweight BMI
(n=28)

Obesity BMI
(n=72)

n(%) n(%) n(%)
Gender 
  Male 266(51,4) 13(46,4) 42(58,3)
  Female 252(48,6) 15(53,6) 30(41,7)
Skin color (n=611)
  White 440(85,8) 26(92,9) 62(88,6)
  Brown 56(10,9) 2(7,1) 8(11,4)
  Black 13(2,5) - -
  Indigenous 2(0,4) - -
  Not reported in the medical chart 2(0,4) - -
Age 
  0-19 years old 14(2,7) 1(3,6) 1(1,4)
  20-29 years old 98(18,9) - 6(8,3)
  30-39 years old 120(23,2) 5(17,9) 9(12,5)
  40-49 years old 96(18,5) 4(14,3) 13(18,1)
  50-59 years old 64(12,4) 9(32,1) 21(29,2)
  60-69 years old 51(9,8) 4(14,3) 10(13,9)
  70-79 years old 31(6,0) 4(14,3) 7(9,7)
  80-89 years old 38(7,3) 1(3,6) 5(6,9)
  >90 years old 6(1,2) - -
Schooling 
  Elementary School 147(28,4) 16(57,1) 32(44,4)
  High School 8(28,6) 21(29,1)
  Higher Education 101(19,5) 3(10,7) 8(11,1)
  Literate 46(8,9) 1(3,6) 4(5,6)
  Cannot read/write 9(1,7) - 2(2,8)
  Not reported in the medical chart 78(15,1) - 5(7,0)

Source: The authors (2020)
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Among the symptomatological aspects of the people infected by COVID-19, a 
significant and low-strength correlation was identified between BMI and dyspnea, decreased 
appetite, runny nose and diarrhea (Table 2).

Table 2 – Symptomatological aspects of the people diagnosed with COVID-19 according to Body Mass 
Index. Chapecó, Santa Catarina, Brazil, 2020 (n=618)

Variables Normal 
BMI

(n=518)

Overweight
BMI

(n=28)

Obesity
BMI

(n=72)

p-value* Cramer’s 
V2

n(%) n(%) n(%)
Dyspnea 0,003 0,137
  No 375(72,4) 20(71,4) 38(52,8)
  Yes 143(27,6) 8(28,6) 34(47,2)
Decreased appetite 0,004 0,132
  No 460(88,8) 19(67,9) 63(87,5)
  Yes 58(11,2) 9(32,1) 9(12,5)
Fever 0,233 0,069
  No 309(59,7) 13(46,4) 38(52,8)
  Yes 15(53,6) 34(47,2)
Runny nose 0,039 0,103
  No 343(66,2) 23(82,1) 56(77,8)
  Yes 5(17,9) 16(22,2)
Diarrhea 0,029 0,107
  No 395(76,3) 25(89,3) 47(65,3)
  Yes 3(10,7) 25(34,7)

Key: *Chi-square test
Source: The authors (2020).

It was possible to identify a significant association between the BMI levels and the age 
and previous comorbidities mean values before COVID-19, with individuals categorized as 
overweight and obese presenting higher means in age and number of comorbidities. In 
addition to that, high BMI values (overweight and obesity) were significantly associated 
with the saturation mean values at the first appointment in the health services. In relation to 
the number of monitoring contacts, as well as days from onset of the symptoms to testing 
and discharge from monitoring, they did not present any association between the BMI 
groups (Table 3).
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Table 3 – Association of the clinical and assistance-related aspects in relation to the BMI of confirmed 
COVID-19 cases. Chapecó, Santa Catarina, Brazil, 2020 (n=618)

Variables BMI p-value
Normal
(n=518)

Mean±SD

Overweight
(n=28) 

Mean±SD

Obesity
(n=72)

Mean±SD
Age 45,74±19,53 53,11±15,65 53,15±19,23 0,002*
Body temperature at 1st appointment 
(n=431)

36,43±0,81 36,40±1,05 36,58±0,81 0,396∫

Saturation at 1st appointment (n=444) 96,22±4,24 95,34±4,41 92,68±13,12 0,000∫

Number of previous comorbidities 0,83±1,36 2,18±1,27 2,71±1,65 0,000∫

Number of the patient's in-person and/or 
telephone contacts with the health services

6,15±3,09 7,29±3,91 6,39±4,40 0,229∫

Days from onset of the symptoms to 
seeking the first health care appointment 
(n=602)

3,86±4,48 3,50±3,76 4,03±3,86 0,515∫

Days from onset of the symptoms to the 
test (n=599)

5,11±5,27 4,50±3,40 6,39±6,13 0,109∫

Days from onset of the symptoms to 
discharge from home isolation (n=444)

18,26±6,91 21,50±10,73 19,51±7,20 0,165∫

Key: *ANOVA test ∫Kruskal-Wallis test
Source: The authors (2020).

The BMI levels presented a significant and weak correlation across the COVID-19 
clinical outcomes: hospitalization in a ward; hospitalization in an Intensive Care Unit (ICU); 
and evolution to death (Table 4). When evaluating the prevalence ratio, taking BMI as 
exposure and hospitalization in a ward, hospitalization in an ICU and evolution to death as 
outcomes, the following can be identified: obese individuals were 2.1 times more likely to 
be hospitalized in a ward than individuals with normal BMI (95%CI: 1.21 – 3.72; p=0.008); 
obese individuals were 2.6 times more likely to be hospitalized in an ICU than those with 
normal BMI (95%CI: 1.45 – 4.49; p=0.001); and obese individuals were 3.7 times more likely 
to evolve to death than those with normal BMI (95%CI: 2.20 – 6.21; p=0.000).

Table 4 – Association between the clinical outcomes of COVID-19 and Body Mass Index. Chapecó, Santa 
Catarina, Brazil, 2020 (n=618) (continues)

Variables BMI p-value Cramer’s 
V2Normal

(n=518)
n(%)

Overweight
(n=28) 
n(%)

Obesity
(n=72)
n(%)

Hospitalization in a ward 0,027 0,108
  Yes 84(16,2) 5(17,9) 21(29,2)
  No 434(83,8) 23(82,1) 51(70,8)
Hospitalization in an Intensive Care Unit 0,002 0,142
  Yes 72(13,9) 7(25,0) 21(29,2)
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  No 446(86,1) 21(75,0) 51(70,8)
Death 0,000 0,209
  Yes 88(17,0) 5(17,9) 31(43,1)
  No 430(83,0) 23(82,1) 41(56,9)

Source: The authors (2020).

DISCUSSION 

The sociodemographic characteristics of the confirmed COVID-19 cases, in relation 
to BMI, are inconsistent with the profile of obesity among Brazilians, in which black-skinned 
individuals, women and lower schooling level (no education and with incomplete elementary 
school) are identified, with only age in consonance(20). 

Obesity represents an important cause of arterial hypertension, Type 2 Diabetes 
Mellitus, heart disease, stroke and cancer(20). In this sense, diverse evidence points to obesity 
as an independent risk factor for severe forms of COVID-19 and death due to the disease(21), 
since there is a mechanistic link between obesity and its endocrine or cardiometabolic 
associations.

A cohort study(22), conducted with 340 hospitalized individuals with confirmed 
COVID-19 diagnoses, evidenced that 44% of them were overweight and 34%, obese. 
Another study(23) conducted with 17.4 million individuals and 5,683 cases of death due 
to COVID-19, identified 29% with overweight and 33% with obesity. Both studies related 
excess weight to severity of the disease.

In relation to the association between the mean values of age and previous 
comorbidities, as well as worse mean oxygen saturation at the first visit to the health 
services among individuals with higher BMI values, the literature indicates an increase in the 
severity of COVID-19 among individuals aged over 50 years old, as well as obesity among 
the most associated comorbidities(4-5). The saturation at first the first appointment variable 
indicates the rapid evolution of the disease in this group, with 5% of the affected individuals 
presenting severe forms of the disease, with clinical signs of pneumonia (fever, cough, 
dyspnea, tachypnea), in addition to at least one of the following findings: O2 saturation in 
peripheral blood <90% in ambient air, respiratory frequency >30 bpm or severe respiratory 
disorder(3).

Regarding the symptomatological aspects of the people infected by COVID-19, the 
following were significant: dyspnea, decreased appetite, runny nose and diarrhea. A study 
conducted in the United States of America evidenced that obese people with COVID-19 
were more likely to have fever, cough and dyspnea, in addition to significantly higher rates 
of hospitalization in the ICU or evolution to death(21). Therefore, obesity has also been 
considered as an independent cooperating factor for worsening of the disease, as the 
patients are predisposed to severe lung infections and reduced blood oxygen saturation 
due to impaired lung ventilation, in addition to abnormal secretions of adipokines and 
cytokines, triggering a high risk of severe complications from COVID-19(24).

In this sense, it was evidenced that, when adding up the findings, the individuals 
categorized as overweight and obese presented higher mean age values, a higher number 
of comorbidities and lower saturation rates at the first appointment, indicating a group 
potentially at risk for developing the severe form of the disease. Thus, in addition to the 
clinical monitoring of these patients through Telemonitoring and face-to-face evaluation 
when necessary, other devices are important, such as electrocardiograms, oxygen saturation 
meters and breathing analysis. Therefore, the development of health startups targeted at 
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monitoring the cases, which allow recording cough and breathing (shortness of breath), 
enabling the collection of information that is analyzed through artificial intelligence and 
construct predictive models, assist in the qualification of the health care developed, added 
to the integrated analysis of the clinical data with laboratory results and imaging findings(25).

This study evidenced that obese individuals were 2.1 times more likely to be 
hospitalized in a ward than those with normal BMI. A study(14) conducted in Italy with 
patients hospitalized due to COVID-19, identified a 65.2% prevalence of overweight and 
obesity: 33.7% of the patients were overweight and 31.5% were obese. In addition to that, 
these patients were 10 years younger than those with normal weight admitted in the same 
locus and with the same diagnosis. 

Another study(15), conducted with 210 inpatients infected by COVID-19, found that 
18 (9%) died during hospitalization, 36 (17%) required mechanical ventilation, and 94 
(45%) required hospital care, and these results were significantly associated with BMI > 30 
(mortality OR=6.29, 95% confidence interval 1.76-22.46, p=0.0046; mechanical ventilation 
OR=6.01, 95% confidence interval, 2.5-14.48, p=0.0001; hospital admission OR=2.61, 
95% confidence interval, 1.49-4.58, p=0.0008). In this study, obesity was linked to worse 
prognoses, even in young patients infected by COVID-19.

Among the most prevalent morbidities related to severe COVID-19, a study conducted 
in Brazil(16) pointed out that, among the individuals aged ≥50 years old, obesity was found 
in 39% of the cases, only behind cardiovascular diseases (56%), with a slight variation across 
the country’s regions. When stratified by age, the most prevalent morbidities in all the age 
groups were also the cardiovascular diseases, followed by obesity. 

In relation to the obese patients being more likely to be admitted to an ICU than 
individuals with normal BMI, another study corroborates this finding by presenting that 
at least 25% of the patients who die due to this disease were obese, so as to relate this 
morbidity as a risk factor for ICU admission(24).

A research study developed in the United States and France(17) related obesity with 
more severe COVID-19 cases, representing 47.6% of the cases and increasing in severity 
according to the patient’s BMI. These findings are consistent with another study(26), 
developed in China, that analyzed 150 patients admitted to three hospitals and found 
that the presence of obesity was related to a three times higher risk of developing severe 
COVID-19.

The research findings were close to those identified in other countries in relation to 
the risk of death among obese individuals (3.7 times). In France(27), it reached a value of 
four times the probability. In Brazil, according to data from the Ministry of Health(18), obesity 
ranks as the sixth risk factor for deaths due to COVID-19 among people aged over 60 years 
old and as the third factor associated with deaths due to COVID-19 in individuals under 60 
years of age.

It is noteworthy that abdominal obesity compromises the patients’ pulmonary function, 
being associated with a decrease in expiratory reserve volume, functional capacity and 
respiratory system complications and, consequently, lower blood saturation(28). Obesity or 
ectopic fat deposition reduces the protective cardiopulmonary reserve, which produces 
harmful mechanical effects on the pulmonary function(29). Considering that obesity is a 
pro-inflammatory condition, COVID-19 can exacerbate inflammation in these individuals, 
exposing them to high levels of circulating inflammatory molecules that increase the risk of 
complications from the infection(30). 

The late warning of the relationship between obesity and COVID-19 is to be noted, 
although morbidity is widely associated with other diseases(6). Once again, the findings 
highlight the importance of facing the increased prevalence of obesity in the country, 
reinforcing the urgency of preventive actions aimed at health promotion, with a focus on 
maintaining healthy habits among Brazilians(20), making them less susceptible to the disease 
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caused by obesity and reducing their vulnerability to pathologies such as COVID-19.

A limitation of the study is the impossibility of longitudinal follow-up of the cases 
monitored, especially their clinical condition after discharge, including the sequelae of the 
pathology. Further prospective and longitudinal studies with this population are suggested 
to understand the late outcomes in the individuals who survived COVID-19, as well as 
investments in health education activities to fight against obesity and overweight in the 
Brazilian population.

The findings confirm the association between BMI and clinical deterioration among 
overweight and obese people, relating the latter condition to higher propensity to 
hospitalization and death among individuals affected by COVID-19. The potential outcome 
of hospitalization in a ward, ICU and evolution to death, warns against the need for increased 
monitoring and follow-up of the patients affected by SARS-CoV-2 with high BMI values, 
suggesting early care and longer follow-up of these individuals based on this risk factor.

Therefore, the study contributes to scientific knowledge in the Health and Nursing 
areas by highlighting the need for reflection about public policies aimed at the prevention 
and treatment of obesity. It is expected that this research may guide the health professionals’ 
actions towards an assistance based on integrality and humanization, in order to promote 
educational actions capable of stimulating self-care and healthy habits, through the 
establishment of therapeutic plans and interprofessional actions, aiming at quality of life 
and at mitigating the clinical deterioration of this population in the face of pathologies 
such as COVID-19.
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