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comorbidities are associated
with the duration of
COVID-19 symptoms in
non-hospitalized patients
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Abstract

Objective: Evidence indicates that people with a high body mass index (BMI) tend to develop

more severe forms of coronavirus disease 2019 (COVID-19). In this study, we aimed to deter-

mine the association between the duration of COVID-19 symptoms and variables such as BMI,

age, presence of comorbidities, and smoking in non-hospitalized patients.

Methods: In this observational cross-sectional analytical study, we analyzed the data of patients

with COVID-19 but without severe manifestations. We conducted descriptive statistics, non-

parametric tests, and multivariate quasi-Poisson regression in the analysis. The quasi-Poisson

regression model was configured with the duration of COVID-19 symptoms as the response

variable, and BMI and the presence of comorbidities as the explanatory variables.

Results: Among 302 non-hospitalized patients, we found a significant difference in COVID-19

symptom duration between the overweight group and the group with normal weight. Multivariate

quasi-Poisson regression analysis showed that BMI and the presence of comorbidities were

associated with the duration of COVID-19 symptoms. On the contrary, sex, age, and smoking

status were not related to COVID-19 symptom duration.

Conclusions: BMI and comorbidities were associated with the duration of COVID-19

symptoms in non-hospitalized patients.

1Novi Sad Health Care Centre, Sports Medicine Centre,

Novi Sad, Serbia
2Faculty of Medicine, University of Novi Sad, Novi Sad,

Serbia
3Faculty of Sciences, University of Novi Sad, Novi Sad,

Serbia

4Mathematical Institute SANU, Belgrade, Serbia

Corresponding author:

Zoran �Sar�cevi�c, Novi Sad Health Care Centre, Sports

Medicine Centre, Bulevar Cara Lazara 75, Novi Sad

21000, Serbia.

Email: sarceviczoranat@gmail.com

Journal of International Medical Research

2022, Vol. 50(9) 1–7

! The Author(s) 2022

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/03000605221127520

journals.sagepub.com/home/imr

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative

Commons Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits

non-commercial use, reproduction and distribution of the work without further permission provided the original work is attributed

as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0001-8115-1430
https://orcid.org/0000-0002-5716-604X
mailto:sarceviczoranat@gmail.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/03000605221127520
journals.sagepub.com/home/imr


Keywords

Coronavirus disease 2019, body mass index, obesity, risk factor, comorbidity, symptom

Date received: 19 April 2022; accepted: 2 September 2022

Introduction

More than 2 years have passed since the
start of the coronavirus disease 2019
(COVID-19) pandemic. COVID-19 is asso-
ciated with considerable morbidity and
mortality, mostly among patients with
advanced age, male sex, and previous med-
ical conditions. In most studies, the focus
has been on severely ill patients. For
instance, in a retrospective case series
involving 1591 critically ill patients in the
Lombardy region of Italy, mortality in the
intensive care unit (ICU) was 26%.1

A study using available body mass index
(BMI) data of 329 hospitalized patients
with confirmed COVID-19 in Amiens
University Hospital in France found that
obesity as well as overweight was associated
with ICU admission, but overweight was
not associated with death.2

Among patients with COVID-19, the
reported prevalence of obesity is 33%3

and the prevalence of comorbidities is
40.80%.4 Systematic reviews and meta-
analyses3,5,6 have confirmed the association
of increased BMI and obesity with the risks
of hospitalization, ICU admission, and the
need for invasive mechanical ventilation in
patients with COVID-19. A higher preva-
lence of hypertension is indicated in severe
cases of COVID-19 whereas hypertension,
diabetes, and respiratory disease are more
common in fatal cases.4

Most past studies have been conducted
among hospitalized patients with severe
COVID-19, and studies among non-
hospitalized patients with mild-to-moderate
COVID-19 have mainly investigated
patients’ clinical features.7,8 In the present

study, we analyzed the data of non-
hospitalized patients with COVID-19 who
did not have severe manifestations to deter-
mine whether overweight and obesity, age,
comorbidities, and smoking are associated
with the duration of COVID-19 symptoms.

Methods

This was an observational cross-sectional
analytical study. The participants were
non-hospitalized patients with COVID-19.
No patients had received any dose of
COVID-19 vaccine. All participants had
tested positive using both COVID-19
rapid antigen and reverse transcription
polymerase chain reaction (RT-PCR) tests,
as follows. Patients with COVID-19 symp-
toms were initially tested with a rapid anti-
gen test, and those who tested negative
were subsequently tested using RT-PCR.
Patients were examined for pulmonary
complications if they had positive results
on either test. After a detailed examination
at the health care center, patients were
released to self-isolate at home if they did
not satisfy the conditions for hospitaliza-
tion. The prescribed therapy included
vitamins (alfacalcidol and vitamin C for
patients without kidney problems), antiviral
therapy for patients with symptoms
(Favipiravir tablet, 1600mg every 12 hours
on day 1 and then 600mg every 12 hours for
the next four days), and symptomatic thera-
py. Most patients had symptoms of cough,
fever or chills, fatigue, muscle or body aches,
and headache. Patients were instructed to
measure their body temperature at home.
After a minimum of 14 days from the day
of diagnosis, if they were feeling well for at
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least 3 days and did not have an elevated

body temperature, the patient presented to

the health care center for a check-up. The

number of days with a temperature of

37�C or above was recorded, as well as

each patient’s age, weight, and height.

Participants self-reported whether they

smoked. Comorbidities were checked in the

medical database and recorded. Patients

with missing medical data were excluded

from the study.
The variables considered were age

(years), BMI (kg/m2), presence of comor-

bidities, and whether the patient smoked.

The number of days with a body tempera-

ture above 37�C was used to measure the

duration and severity of COVID-19 symp-

toms. This variable is a valid indicator

because the most common symptom in

mild-to-moderate cases of COVID-19 infec-

tion is fever, with 98% of people diagnosed

with COVID-19 having a fever.9

The study setting was Novi Sad Health

Care Center. The duration of data collection

was from 1 December 2020 to 31 January

2021. All participants provided informed

oral consent to participate in this study.

We deidentified all patient details, and the

clinical data were kept confidential.

Statistical analysis

In the statistical analysis, we used the t-test,

Mann–Whitney U-test, Kruskal–Wallis

test, and multivariate quasi-Poisson regres-

sion. We analyzed the data using TIBCO

Workbench, version 14 (TIBCO Data

Science, Palo Alto, CA, USA), MedCalc

version 18.2.1 (MedCalc Software, Ostend,

Belgium), and R version 4.0.3 (The R

Project for Statistical Computing, Vienna,

Austria).

Results

A total of 302 participants were included in

this study, 146 women and 156 men, with

age range 18 to 76 years and average age (�
standard deviation [SD]) 41.09� 11.95

years. The average (� SD) BMI for the

total participants was 26.39� 4.42 kg/m2,

with 24.9� 4.43 kg/m2 in the female group

and 27.8� 3.94 kg/m2 in the male group.

The number of days with fever ranged

from 0 to 16, with an average (� SD) of

4.37� 3.19 days. Table 1 shows the charac-

teristics of participants in the whole group

and among men and women.
The number (percentage) of partici-

pants with comorbidities was as follows:

obesity (BMI� 30 kg/m2), 61 (20%);

hypertension, 54 (18%); endocrine and

metabolic diseases, 35 (12%); cardiovascu-

lar diseases, 8 (3%); autoimmune diseases,

8 (3%); pulmonary diseases, 6 (2%); onco-

logical diseases, 4 (1%); gastrointestinal

diseases, 4 (1%); hematological diseases,

2 (<1%); kidney diseases, 2 (<1%); and

neurological diseases, 2 (<1%). Some par-

ticipants had more than one comorbidity.

Most participants with comorbidities had

been receiving appropriate, long-term

Table 1. Participant characteristics.

Age (y) BMI (kg/m2)

Smoking

n (%)

Comorbidities

n (%)

Days with

COVID-19

symptoms (fever)

Total (N¼ 302) 41.09� 11.95 26.39� 4.42 66 (22%) 111 (37%) 4.37� 3.19

Men (n¼ 156) 41.12� 12.27 27.77� 3.94 28 (18%) 57 (37%) 4.49� 3.23

Women (n¼ 146) 41.06� 11.64 24.90� 4.43 38 (26%) 54 (37%) 4.25� 3.15

BMI, body mass index; COVID-19, coronavirus disease 2019.
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therapy for their condition (data not

shown).
Figure 1 depicts the distribution of

COVID-19 symptom duration in the study

group, and Table 2 presents the number of

days with fever according to sex, age, BMI,

comorbidities, and smoking, using the

Mann–Whitney U and Kruskal–Wallis

tests. The number (�SD) of days with

COVID-19 (fever) was 4.25� 3.15 days

among women and 4.49� 3.23 days

among men. There was no significant dif-

ference in the number of days with COVID-

19 symptoms between the male and female

groups (Z¼ 0.616).
Regarding comorbidities, the average

number of days (� SD) with COVID-19

symptoms in the group without comorbid-

ities was 4.06� 2.97 days; in the group with

comorbidities, this was 4.91� 3.49 days.

There was a significant difference in the

number of days with COVID-19 symptoms

between patients with comorbidities and

those without comorbidities (Z¼ 1.979,

p¼ 0.048).
There was no significant difference in

the number of days with COVID-19 symp-

toms between the smoking and non-

smoking groups (Z¼ 0.155). Regarding

age, three groups were considered: 18 to

35 years, 36 to 50 years, and 51 to 76

years. The Kruskal–Wallis test showed

no significant difference in the duration

of COVID-19 symptoms among these
groups (H¼ 3.70).

A total of 117 participants had BMI
values <25 kg/m2 and 185 participants had
BMI� 25 kg/m2. There was a significant
difference in the number of days with
COVID-19 symptoms between these two
groups (Z¼�2.379, p¼ 0.02). In total,
241 participants had BMI values <30kg/m2

Figure 1. Number of days with COVID-19 symptoms and number of cases.

Table 2. Number of days with COVID-19 symp-
toms stratified by risk factors.

Mean (SD) Median (IQR) p-value

Sex

Male 4.49 (3.23) 4 (2–6) 0.54

Female 4.25 (3.15) 3 (2–5)

Age (y)

18–35 3.86 (2.76) 3 (2–5) 0.15

36–50 4.59 (3.44) 4 (2–5)

51–76 4.73 (3.24) 4 (2–6)

BMI (kg/m2)

<25 3.82 (2.76) 3 (2–5) 0.007**

25–30 4.52 (3.51) 3 (2–5)

�30 5.13 (3.12) 5 (3–7)

Comorbidity

Yes 4.91 (3.49) 4 (2–7) 0.048*

No 4.06 (2.97) 3 (2–5)

Smoking

Yes 4.29 (2.87) 3 (2–5) 0.88

No 4.42 (3.28) 4 (2–6)

*p< 0.05 , **p< 0.01.

BMI, body mass index; COVID-19, coronavirus disease

2019; SD, standard deviation; IQR, interquartile range.
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and 61 had BMI� 30kg/m2. There was a sig-

nificant difference in the number of days

with COVID-19 symptoms between the

groups with BMI� 30 and BMI< 30

(Z¼ 2.849, p¼ 0.004).
Multivariate quasi-Poisson regression

analysis showed that BMI and the presence

of comorbidities were associated with

the duration of COVID-19 symptoms

(Table 3). On the contrary, sex, age, and

smoking status were not related to the dura-

tion of COVID-19 symptoms. Using this

model, we created graphs of the duration

of COVID-19 symptoms in patients with

comorbidities and without comorbidities,

shown in Figure 2.

Discussion

Many studies have reported the association

between BMI, comorbidities, and critical

COVID-19 illness.1–3,10–14 Obesity has also

been associated with disease severity, hospi-

talization, ICU admission, and death.12,13

In most studies, the whole cohort of

patients with COVID-19 was considered,

and obesity was found to be a risk factor

of more severe COVID-19.12–14 Some

Table 3. Results of quasi-Poisson regression estimating the risk of longer COVID-19 symptom duration
with higher BMI and comorbidities.

Predictor B SE t p-value RR CI

Intercept 0.718 0.248 2.892 0.00411** 2.051 1.261–3.334

Comorbidity 0.164 0.084 1.949 0.05221 1.178 0.999–1.389

BMI 0.026 0.009 2.844 0.00477** 1.026 1.008–1.045

RR, relative risk; SE, standard error; CI, confidence interval; BMI, body mass index; COVID-19, coronavirus disease 2019.

**p< 0.01.

Figure 2. Model showing number of days with COVID-19 symptoms among participants with comorbid-
ities (yellow) and without comorbidities (blue).
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studies investigating symptoms and the
course of disease have involved patients
with mild-to moderate COVID-19.7,8 The
novelty of our study is that we investigated
the association of the duration of COVID-
19 symptoms with BMI and comorbidities
among non-hospitalized patients.

The study population included 20% of
patients who were obese. This differs from
the data of a systematic review and meta-
analysis,6 which indicated that the preva-
lence of obesity among patients with
COVID-19 was 33%. However, the patients
in our study were not hospitalized whereas
that previous study also considered hospi-
talized patients.6

The reported duration of COVID-19
symptoms in patients with mild-to-moderate
illness is 11.5� 5.7 days.15 In our study, the
duration of fever among patients with
COVID-19 was 4.37� 3.19. The difference
in findings might be because the indicator
of the disease in our study was elevated
body temperature; other symptoms of mild
illness but that persist longer were not taken
into account, such as loss of taste or smell.

More than 30 risk factors (comorbidities)
are associated with a higher risk of severe
COVID-19.16 In our study, we found an asso-
ciation of higher BMI and the presence of
comorbidities with the duration of COVID-
19, similar to the findings of another study.16

We analyzed the data of 302 non-
hospitalized patients with COVID-19 who
did not have severe manifestations and con-
cluded that obesity and the presence of
comorbidities are associated with the dura-
tion of COVID-19 symptoms. The clinical
relevance of our study is that a person’s
weight alone can increase their risk for a
longer duration of COVID-19 symptoms,
even in mild to moderate cases.

Limitations of the study

A limitation of this study is that patients
admitted to the hospital (the most complex

cases) were not considered. The second limi-
tation was that the duration of COVID-19
was determined according to the duration
of elevated body temperature, which is the
most common symptom in mild-
to-moderate cases.9 We chose to use the
duration of fever as a measure of COVID-
19 symptoms because it is a well-defined
symptom that can be objectively measured.
Another limitation is that patients self-
measured their body temperature and self-
reported these data. Finally, we did not con-
duct follow-up among the included patients.

Conclusion

In the present study, BMI and comorbid-
ities were associated with the duration of
COVID-19 symptoms in non-hospitalized
patients. Further investigation is needed
among vaccinated patients with mild
symptoms.
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