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Abstract
Aim The COVID-19 pandemic is a global health emergency, and therefore the prevention and treatment of this disease is an important
priority of world health. In the present study, some risk factors, including unhealthy nutrition, obesity, and physical inactivity, were
assessed in patients infected with SARS-CoV-2, and their effects on the severity and duration of disease were evaluated.
Subject and methods The present study was a cross-sectional study. Data was collected from all patients who visited the
respiratory emergency department from March 20, 2020 to April 24, 2020 in the University Hospital. The outcome measures
were body mass index, diet quality that was evaluated with a 16-item food intake questionnaire, and physical activity level that
was assessed by the global physical activity questionnaire.
Results Two hundred and six patients’ data was analyzed. The results investigated that patients with lower levels of physical
activity or lower MET.min/week were affected by a more severe form of the disease (p = 0.05 and p = 0.03, respectively). We
found that patients with a healthier dietary pattern were affected by lower severity of illness (p < 0.05).
Conclusion It seems that increasing levels of physical activity may partly reduce the severity of COVID-19 disease. Some dietary
patterns such as increasing fruit and poultry consumption as well as drinking less tea were correlated significantly with a less
severe form of the disease. The results did not confirm previous concerns regarding a potentially harmful effect of smoking on the
severity or duration of symptoms.
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Introduction

COVID-19 was first described in late 2019 in Wuhan, China,
according to the assessment of multiple cases of acute

respiratory infection (Liu and Saif 2020). In fact, the causative
pathogen of this disease is a mutant and novel virus from the
coronavirus family called severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), which spread worldwide in a
short period (Gorbalenya et al. 2020). Accordingly, on
January 30, 2020 the World Health Organization (WHO) no-
tified that the outbreak of COVID-19 disease was a global
health emergency and on March 11, the disease was an-
nounced as a global pandemic (Gralinski and Menachery
2020; WHO 2005a).

Additionally, the first case was identified in Iran on
February 20, and more than 120,000 confirmed cases, includ-
ing more than 7000 deaths, had been reported as of May 6,
2020 by the Ministry of Health and Medical Education of
Republic of Iran, which shows the gravity of the disease.

Also, early reports suggested that some characteristics such
as a past medical history of CVD and older age increase the
severity of disease in COVID-19 patients. Moreover, re-
searchers reported that patients who suffer from diabetes,
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hypertension, cardiovascular and pulmonary disease, had a
higher risk of severe illness caused by the virus and a subse-
quently higher rate of hospitalization and death (Huang et al.
2020; Wang et al. 2020; Yang et al. 2020). However, many
other characteristics of this novel coronavirus and other risk
factors for severity remain unclear.

An unhealthy diet (excess energy intake, high consump-
tion of saturated fats and trans-fatty acids, low intake of fruit
and vegetables, eating salty foods, etc.) appears to be a ma-
jor driver of increases in the prevalence of obesity and
chronic diseases (Kant 2010). In fact, studies suggest that
some dietary patterns may affect inflammatory markers
linked to low-grade systemic inflammation (Casas et al.
2014; Del Chierico et al. 2014). Generally, low-grade in-
flammation appears to be associated with IL-17 and IL-10
ratios while IL-17 plays an important role in host defense
against infections by absorbing neutrophils and producing
antimicrobial peptides (Weber et al. 2014).

On the other hand, the world has been living with other
pandemics for several years—obesity and physical inactivity,
which have been identified as the main leading contributors to
premature mortality (Kohl 3rd et al. 2012; Popkin et al. 2012;
Pratt et al. 2019; Swinburn et al. 2011)—and their prevalence
is increasing noticeably worldwide in both developed and
developing countries (Klein et al. 2002). Moreover, they are
the primary causes of the rising prevalence of type 2 diabetes
and the important comorbid states such as hypertension, car-
diovascular, renal, and gastrointestinal diseases along with
increasing the burden of cancers (Blair and Brodney 1999;
Cecchini et al. 2010). Above all, in terms of physiopathology,
excess adiposity leads to an increase in the circulating level of
pro-inflammatory protein, leptin protein, and a decrease in
adiponectin, which is an anti-inflammatory factor. Also, ex-
cess body fat is accompanied by stress in the endoplasmic
reticulum and hypoxemia, which occurs in hypertrophic adi-
pose tissue, and consequently stimulates the expression of
inflammatory genes and provokes a chronic inflammatory re-
sponse (Chandra 1997). Physical inactivity is both directly
(Laddu et al. 2020) and indirectly associated with poor im-
mune response, through the vicious cycle between inactivity
and obesity (Pietiläinen et al. 2008). Hence, an unhealthy diet,
obesity, and inactivity have a negative impact on immune
function and the host defense.

In sum, it seems that important risk factors that have
been mentioned earlier have potential effects on the like-
lihood of infection and the severity of the disease. Thus,
in the present cross-sectional study, the risk factors in-
cluding unhealthy nutrition, obesity, and physical inac-
tivity were assessed under the title of “lifestyle” among
patients infected with SARS-CoV-2, and their effects on
the severity of COVID-19 disease and the duration of the
symptoms were evaluated in patients referred to
University Hospital.

Methods

Study design

The present study was a single-center, cross-sectional study.
In the current study, data was collected from all inpatients and
outpatients who were visited in the respiratory emergency
department fromMarch 20, 2020 to April 24, 2020. The study
was approved by the review board and the Ethical Committee
of Tehran University of Medical Sciences. The patient’s pri-
vacy was protected by an anonymous identification code,
while the electronic data was stored in a locked, password-
protected computer.

Population

The inclusion criteria were patients aged between 18 and
75 years and one of the following criteria: (1) positive real-
time reverse transcriptase- polymerase-chain-reaction (RT-
PCR) assay of nasopharyngeal or oropharyngeal swab speci-
mens; (2) chest computed tomography scan (CT scan)
confirming infection. In addition, the exclusion criteria were:
(1) patients with any immune compromising conditions, in-
cluding longstanding use of corticosteroids, chemotherapy,
HIV positive, and organ transplantation; (2) patients who
had underlying diseases, including cardiovascular diseases,
hypertension, diabetes mellitus, and any other respiratory dis-
eases; (3) do not consent to participate in the study.

Data collection

Initally, primary data was collected from medical records of
all inpatients and outpatients, including information regarding
demographical, clinical, laboratory, and radiological charac-
teristics in addition to disease progression and symptoms du-
ration. Next, further information was obtained by calling the
patients. First, patients consented to participate in the project
and then completed the questionnaires through answering the
questions asked by the interviewer.

Severity

All patients were classified into mild to very severe cases
based on the results from symptoms, clinical examinations,
and chest radiology criteria (According to clinical classifica-
tion of COVID-19 released by the National Health
Commission of China). Therefore, patients with mild symp-
toms (i.e., fever, cough, expectoration, and other upper respi-
ratory tract symptoms) and without abnormalities on chest CT
scans were classified as mild types. In addition, fever or respi-
ratory symptoms with changes in chest radiology were classi-
fied as moderate cases (lung involvement of less than 50%).
Finally, severe disease was defined by the presence of any of
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the following conditions: (1) Significantly increased respira-
tion rate (RR): RR ≥ 30 times/min; (2) Hypoxia: oxygen sat-
uration (resting state) ≤ 93%; (3); Blood gas analysis: PaO2

/FiO2 ≤ 300 mmHg, or when lung involvement in CT scan
was reported greater than 50%. Very severe cases had one of
the following criteria: (1) Occurrence of the respiratory failure
that requires mechanical ventilation; (2) Septic shock; (3)
Other organ failures that require intensive care unit (ICU)
monitoring and treatment.

Outcome measures

The primary outcome measures were body mass index (BMI),
diet quality, and physical activity level. Patients’ nutrient in-
take was evaluated by the 16-Item Food Intake Questionnaire,
whose validity has been previously established (Hemiö et al.
2014). Additionally, the assessment of physical activity was
based on the Global Physical Activity Questionnaire, which is
a standardized questionnaire recommended by the World
Health Organization (WHO) as a physical activity surveil-
lance instrument (Bull et al. 2009). Further, the MET-minute
score was calculated for each participant by multiplying the
reported average time spent at each activity per week by the
typical energy expenditure requirements for the activity
(expressed in MET-minutes) (Ainsworth et al. 2000). The
secondary outcome measure was smoking, which was record-
ed based on patients’ self-declarations.

Measurements

16-item food intake questionnaire

The 16-item food intake questionnaire is a practical tool for
evaluating and estimating diet quality (Hemiö et al. 2014).
The questionnaire consists of 16 questions of three types:
there are six questions about number of meals per day, the
serving size and frequency of consumption of fast foods,
fruits, vegetables, sugar-rich foods, and sweets. In addition,
four questions are about the amount of fat used in the daily
diet, and the remaining questions are open-ended, including
the number of different dishes per week (fish, sausage, chick-
en, meat, vegetable), milk, cheese, and cold cut products,
bread and breakfast cereals, and beverages.

Global physical activity questionnaire (GPAQ)

The global physical activity questionnaire (GPAQ) is a stan-
dardized questionnaire developed byWHO as an international
standard questionnaire (Bull et al. 2009; WHO 2005b). In
particular, GPAQ comprises 16 questions grouped to capture
various aspects of physical activity undertaken in three do-
mains: work, commuting, and recreational activities. Also,
the intensity (i.e., vigorous or moderate) of activity in each

domain and the time spent on sedentary behaviors (e.g., sit-
ting, watching TV) are determined. The Persian version of
GPAQ has been used in many national and local studies as a
valid and reliable questionnaire (Esteghamati et al. 2011;
Fattahi et al. 2019).

Body mass index (BMI)

Anthropometric measures, including standing height and
body weight, were measured at admission with light clothing
and no shoes. In addition, height was measured to the nearest
0.1 cm and weight was measured to the nearest 0.1 kg. BMI
was calculated as weight divided by height squared (kg/m2)
with underweight defined as BMI lower than 18.5 kg/m2,
normal weight as BMI 18.5–24.9 kg/m2, overweight as BMI
25.0–29.9 kg/m2, and obesity as BMI ≥30 kg/m2.

Statistical analysis

Before doing data analysis, normal distribution was tested
using the Kolmogorov–Smirnov test. Quantitative and cate-
gorical variables were presented as mean (standard deviation)
and frequency (percentage), respectively. In addition, to esti-
mate within-group and between-group mean differences,
paired and independent sample T-tests were used, and the
qualitative data was analyzed by the Chi-square test. Also,
logistic regression adjusted by age was applied for assessing
the relationship between physical activity and severity and
duration of disease and odds ratio and p value were reported.
The statistical significance was defined as p < 0.05, and all
analyses were performed using SPSS version 21.

Results

In the present study, data was collected from all inpatients and
outpatients who visited the respiratory emergency department
from March 20, 2020 to April 24, 2020. Among the 3870
patients’ profiles that were initially evaluated, 206 patients’
information was analyzed. The flowchart of the inclusion of
the patients is shown in Fig. 1.

Table 1 shows the baseline demographic and characteristic
of 206 patients with probable or definitive COVID-19 diag-
nosis. Also, the relationship between the parameters with the
severity and duration of the disease is presented. To illustrate,
women reported a longer duration of signs and symptoms than
men. In addition, subgroup-analysis was done in the field of
job and we did not find any differences between hospital
workers and other jobs with regard to the severity or duration
of disease (p = 0.50).

On the whole, the severity of the disease and duration of
signs and symptoms were significantly related to each other
(p = 0.00).
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Correlation between physical activity according to
METs.min/week and the level of physical activity (low and
moderate to high) with intensity and duration of the disease is
shown in Table 2.

Consumption frequency of confectionaries and sugar, sau-
sage, fast foods, salad dressings (vegetable oil, mayonnaise,
etc.), butter or cream with breakfast, cheese, type and amount
of oils, as well as white or mixed grains was not different in
moderate and severe groups. In addition, there was no differ-
ence between the groups in terms of consumption of low-fat or
high-fat milk and dairy products (p ˃ 0.05). Also, the

mentioned items had no significant effect on the duration of
symptoms and signs. The details of the food questionnaire and
differences between groups are shown in Table 3.

Discussion

This study involved 206 people with a probable or definitive
diagnosis of COVID-19 in order to determine the respective
effects of a healthy lifestyle, including physical activity and

primary pa�ents evalua�on 
(pataints visited in the respiratory emergengy 

from March 20, 2020 to April 24, 2020)
n=3870

telephone contact

n=377

data recorded
n=210

final analysis
outpa�ents:182, inpa�ents: 24

n=206

excluded:
contraversy between answering to the 
ques�ons and exis�ng documents in 

the hospital

n= 4

excluded:
refused to par�cipa�on

n=167

not eligible:
incomplet informa�ons

poisi�ve past medical history and
high risk groups

n=3493

Fig. 1 Flow chart of how participants progressed through the study, and how many contributors completed each stage
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dietary pattern on the severity and duration of the signs and
symptoms.

Because we used CT scan findings and positive PCR tests
for inclusion criteria, mild cases were not included in the
study. On the other hand, critical patients were not seen in
our results probably due to exclusion of high-risk patients.

The results investigated that physical inactivity was sig-
nificantly associated with the severity of COVID-19 disease.
As an illustration, patients with lower levels of physical
activity or lower MET.min/week were affected by a more
severe form of the disease (mean 343.6 vs 779.3 MET.min/
week) (p = 0.03) Table 2. Furthermore, the correlation be-
tween duration of signs and symptoms and physical activity

suggested that patients with low physical activity suffered
from the more prolonged illness compared with groups with
moderate to a high level of physical activity, however, it was
not significant between groups (666.4 vs 813.7 METs.min/
week) (p ˃ 0.05). In addition to these associations, we found
that patients with a healthier dietary pattern, including more
consumption of poultry and fruits also less drinking of tea,
had lower severity of the disease (p < 0.05). Also, it should
be stressed that the results did not confirm previous concerns
regarding a potentially harmful effect of higher BMI on the
severity or duration of symptoms. Additionally, our results
showed that women suffered from a longer duration of
symptoms than men.

Table 1 Participants’ demographic and characteristic details

Demographic data Total Severity p value Duration p value

Moderate n=182
(88.3%)

Severe n=24
(11.7%)

2w ˃ n=84
(40.8%)

2w≤N=122
(59.2%)

Age (year)
Mean (SD)

40.9 (11.6) 40.6 (11.8) 42.9 (10.1) 0.37 40.6 (11.5) 41.1 (11.8) 0.78

BMI (kg/m2)
Mean (SD)

26.5 (4.1) 26.6 (4.1) 26.0 (3.7) 0.50 26.9 (4.1) 26.3 (4.1) 0.29

Sex N (%) Female 119 (57.8) 104 (87.4) 15 (12.6) 0.66 40 (33.6) 79 (66.4) 0.02
Male 87 (42.2) 78 (89.6) 9 (10.4) 44 (50.6) 43 (49.4)

Smoking N (%) No 182 (87.4) 158 (86.8) 22 (13.2) 0.75 69 (37.9) 111 (62.1) 0.08
Yes 26 (12.6) 24 (92.3) 2 (7.7) 15 (57.7) 11 (42.3)

Job
N (%)

Housekeeper 92 (44.7) 79 (85.9) 13 (14.1) 0.35 30 (32.6) 62 (67.4) 0.43
Office worker 47 (22.8) 42 (89.4) 5 (10.6) 22 (46.8) 25 (53.2)

Labor 36 (17.5) 34 (94.4) 2 (5.6) 18 (50.0) 18 (50.0)

Paramedics 18 (8.7) 14 (77.8) 4 (22.2) 8 (44.4) 10 (55.6)

Nurse 7 (3.4) 7 (100.0) 0 (00.0) 3 (42.8) 4 (57.2)

Retired/ workless 6 (2.9) 6 (100.0) 0 (00.0) 3 (50.0) 3 (50.0)

Education N (%) Less than high school
education

53 (25.7) 45 (84.90) 8 (15.10) 0.44 16 (30.2) 37 (69.8) 0.22

High school education 85 (41.3) 74 (87.05) 11 (12.95) 36 (42.3) 49 (57.7)

Bachelor’s degree 56 (27.2) 51 (91.10) 5 (8.90) 25 (44.6) 31 (55.4)

Master’s degree and
higher

12 (5.8) 12 (100.00) 0 (00.00) 7 (58.3) 5 (41.7)

BMI, body mass index, significance level, 0.05, SD, Standard deviation

Table 2 Relationship between physical activity and severity or duration of disease

Physical activity Disease severity p value1

(odds ratio)
Disease duration p value1

(odds ratio)
Total
N=188

Moderate
N=166

Severe
N=22

2w ˃
N=79

2w ≤
N=109

MET. min/week
Mean (SD)

728.3 (848.6) 779.3 (879.7) 343.6 (394.2) 0.03
(0.99)

813.7
(833.3)

666.4
(857.9)

0.21
(1.00)

Physical activity level
N (%)

Low 124 (66.0) 105 (84.7) 19 (15.3) 0.05
(0.28)

47 (37.9) 77 (62.1) 0.09
(0.59)Moderate to high 64 (34.0) 61 (95.3) 3 (4.7) 31 (48.4) 33 (51.6)

1 Logistic regression analysis adjusted by age, significance level, 0.05

271J Public Health (Berl.): From Theory to Practice (2023) 31:267–275



Physical activity

The relation between physical activity and respiratory tract in-
fections is controversial and it is mostly correlated with exercise
intensity (Baik et al. 2000; Chubak et al. 2006; Neuman et al.
2010; Nieman 2000; Nieman et al. 2011; Nieman et al. 2000).
In fact, although high-intensity and long-duration exercise may
increase the risk of upper respiratory tract infections (Murphy
et al. 2008; Nieman 2000), data onmoderate physical activity in
the general population are limited (Selk-Ghaffari 2020). To
illustrate, in a randomized controlled study involving 36 wom-
en, the risk of upper respiratory tract infections was reduced
during moderate exercises (Nieman et al. 1990). Also, in an-
other study that followed 1002 adults for 12 weeks during win-
ter and fall seasons, the level of physical fitness and frequency
of aerobic exercise program per week was important and cor-
related with reduced severity of upper respiratory tract infection
(URTI) and the duration of symptoms (Nieman et al. 2011).
Recently, a study with large sample size (n = 387,109) was
published in favor of physical activity effect on reducing risk
of hospital admission of COVID-19 patients, but the assess-
ment was only in the last week before the disease (Mark et al.
2020). However, in a new large cross-sectional study, the au-
thors concluded that regular sports participation may decrease
the disease severity. In addition, hospitalization of athletes with
regular sports participation was 33% lower than nonathletic
group (Halabchi et al. 2020).

On the whole, consistent with the previously mentioned
studies, the present results found a significant correlation be-
tween physical activity and decrease in severity of illness
among COVID-19 patients. However, we did not observe a
statistically significant association between moderate to high
physical activity and duration of signs and symptoms, Table 2.

In fact, several physiological processes have been sug-
gested to explain the relationship between physical activity
and improved immune and lung function (Barrett et al.
2018; Chubak et al. 2006; Nieman et al. 2011; Obasi et al.
2013). In addition, although lymphocytosis is often associated
with acute bouts of exercise, some studies reveal the little
effect of training on lymphocyte concentrations (Nieman
2000; Nieman et al. 2000). Physical activity can affect differ-
ent parts of the immune system in different ways. In particular,
innate and acquired immunity based on cellular and humeral
components are often measured using functional (e.g., natural
killer cell cytotoxic activity) and non-functional (e.g., natural
killer cell concentrations) indices; however, these indices do
not always respond to the same exercise in a similar way
(Nieman 2000). For instance, enhancing natural killer cell
activity was reported following moderate physical activity
(Nieman et al. 1990; Nieman 2000). Indeed, the improved
immune function that is induced by moderate exercise inten-
sity can reduce the influx of inflammatory cells into the lungs,
decrease the pathogen load, improve the disease outcome, and
decrease the chemokine and pro-inflammatory cytokines in
the lungs or bronchoalveolar lavage fluid (Kohut et al. 2009;
Lowder et al. 2006; Warren et al. 2015). Also, in some animal
studies, the correlation between intensity of exercise and in-
fluenza infections was evaluated, for example, in two different
studies in mice, both increase in susceptibility with intense
exercise (Murphy et al. 2008) and decrease in susceptibility
with moderate exercise were reported (Lowder et al. 2005).

In summary, it seems that moderate intensity of physical
activity can reduce respiratory tract infections. In addition,
according to the present results, increased level of physical
activity and METs.min/week had a reverse correlation with
COVID-19 disease severity.

Table 3 Relationship between
dietary patterns and the severity
of the disease

Food groups Total Disease intensity p-value

Moderate Severe

Fish

N (%)

1 or more /week 42 (20.4) 40 (95.2) 2 (4.8) 0.18
Not used/week 164 (79.6) 142 (86.6) 22 (13.4)

Poultry

N (%)

≥ 3* / week 100 (48.5) 93 (93.0) 79 (7.0) 0.05
< 3 / week 106 (51.5) 82 (77.3) 17 (22.7)

Meat

N (%)

≥ 3 / week 85 (41.3) 77 (90.6) 8 (9.4) 0.51
< 3 / week 121 (58.7) 105 (86.8) 16 (13.2)

Milk and dairy products

N (%)

≥ 2/day 25 (12.1) 24 (96.0) 1 (4.0) 0.32
< 2/day 181 (87.9) 158 (87.3) 23 (12.7)

Fruit

N (%)

≥ 1/day 132 (64.1) 122 (92.4) 10 (7.6) 0.02
< 1/ day 74 (35.9) 60 (81.1) 14 (18.9)

Vegetables

N (%)

≥ 1/day 118 (57.3) 105 (89.0) 13 (11.0) 0.83
< 1/ day 88 (42.7) 77 (87.5) 11 (12.5)

Tea

Mean (SD)

cup/day 3.24 (1.7) 3.16 (1.7) 3.88 (1.6) 0.05

*Serving, for example, 1 oz for meat group or 1 cup for milk group, significance level, 0.05
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Dietary pattern

In particular, it is probable that a healthy pattern of diet de-
creases the risk of severe COVID-19 as some previous studies
on influenza patients showed that a healthy diet could de-
crease the hospitalization rate of the patients (Charland et al.
2013). On the other hand, an unhealthy diet could induce
systemic inflammation due to changes in some inflammatory
markers (Casas et al. 2014; Del Chierico et al. 2014). In fact,
until now, the authors did not find research regarding the
effect of nutritional habits on the severity or duration of
COVID-19. However,, our results indicated that patients with
lower consumption of poultry and fruit in the usual diet had a
more severe form of the disease. In addition, the likelihood of
having severe disease appeared to be higher in patients who
drink more tea. Therefore, some parts of our results are in line
with previous reports that were conducted on influenza pa-
tients (Charland et al. 2013), as Charland reported that the
prevalence of low consumption of fruits and vegetables and
physical inactivity was associated with more influenza hospi-
talization (Charland et al. 2013).

Consequently, although further work needs to be done on
the relationship between the usual dietary pattern of COVID-
19 patients with the severity and duration of the disease, ac-
cording to results of the present study, healthy nutrition such
as further consumption of fruits can be recommended to pre-
vent the severe form of COVID-19.

Moreover, the effect of tea consumption especially green
tea on the immune system, influenza, and upper respiratory
tract infections has been evaluated in previous studies
(Furushima et al. 2018; Furushima et al. 2019; Ide et al.
2017). However, there is some controversy about the effect
of tea on immunity and influenza or common cold (Furushima
et al. 2018). Therefore, in the present study, we evaluated
black tea and the results showed that a history of drinking
large amounts of this type of tea is related to an increase in
severity of COVID-19.

Body mass index (BMI)

The results of the association between body mass index and
acute respiratory infection in previous studies are inconsistent
(Kornum et al. 2010). For instance, a few recent studies that
assessed the effect of obesity on the severity of COVID-19
disease found an increased risk associated with obesity
(Qingxian et al. 2020; Simonnet et al. 2020). Also, a study
in China showed that obesity, particularly in men, could in-
crease the risk of severe pneumonia in patients with COVID-
19 (Qingxian et al. 2020). Therefore, the authors concluded
that individuals with obesity were more likely to progress to
severe pneumonia due to SARS-CoV-2 infection while they
did not find significant differences in obese patients’ groups in
terms of the duration of the disease. In addition, Petrilli found

an association between obesity (BMI > 40) and hospitalization
risk of COVID-19 patients in New York City (Petrilli et al.
2020). Indeed, such discrepancy between the results of the
previous studies and the present work is probably due to the
inclusion and exclusion criteria differences.More importantly,
we did not include the high-risk patients according to WHO
guidelines (high-risk patients’ classification), since BMI more
than 40 kg/m2 was defined as a high-risk condition as well as
other risk factors in the classification. Therefore, morbid obese
patients with BMI more than 40 were not included in the
study. In summary, it seems that obesity without a history of
high-risk diseases should not be considered as an independent
risk factor for COVID-19 severity. Then, probably other co-
morbidity conditions with obesity such as cardiovascular dis-
ease are the main reasons for COVID 19 severity in the pre-
vious studies.

Smoking

Though some have speculated that high rates of smoking in
China explained some of the severe symptoms in patients with
COVID-19, we did not find smoking status to be associated
with an increased risk of severity or duration of the disease. In
fact, This finding is consistent with a handful of other studies
that have previously shown a lack of association between
smoking and pulmonary disease associated ARDS (i.e., from
pneumonia), as compared with non-pulmonary sepsis-associ-
ated ARDS (Calfee et al. 2015). On the other hand, in a new
large observational study, the incidence and severity of
COVID-19 in smokers were compared with non-smokers
(Israel et al. 2020), and the results showed that smoking had
some protective effects on new coronavirus infection risk. In
addition, they did not find any relationship between current or
past smoking history and disease severity (Israel et al. 2020).
In sum, because of the lack of enough long-term evidence
regarding tobacco or nicotine consumption and the prevention
or treatment of COVID-19 to date (WHO Statement 2020),
future studies are needed for further conclusions and
recommendations.

Strength and limitation

In particular, we explored novel risk factors for COVID-19
severity and duration and compared them with risk factors in
pneumonia or ARDS.

Our data is subject to several limitations. First, the gener-
alizability of the results is limited by the race and type of
dietary pattern. Secondly, the sample size is not large, and
finally, we excluded high-risk patients with a past medical
history of diseases such as hypertension, diabetes, cardiovas-
cular disease, or immune-deficiency disorders that could re-
spond differently to risk factors.

273J Public Health (Berl.): From Theory to Practice (2023) 31:267–275



Most importantly, this study strongly suggests that public
health guidance should focus on promoting physical activity
alongside other interventions during the pandemic to protect
against COVID-19 severe infection.

Conclusion

In sum, it seems that increasing levels of physical activity may
partly reduce the severity of COVID-19 disease. Additionally,
some dietary patterns, such as further consumption of fruits,
poultry, and drinking less tea, probably reduce the severity of
the disease. In addition, obesity and smoking were not related
to the severity or duration of symptoms. Hence, future studies
should focus on lifestyle as a modifiable risk factor for con-
trolling COVID-19.
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