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Abstract 

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. 

 
Keywords: Infection, Covid severity, Sedentary. 
 
Introduction 

COVID-19 was first described in late 2019 in Wuhan, China, according to the assessment of multiple cases of acute respiratory 
infection. 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, which spread worldwide in a short period (Gorbalenya et.Accordingly, on January 30, 2020 the 
World Health Organization (WHO) notified that the outbreak of COVID-19 disease was a global health emergency and on March 11, 
the disease was announced as a global pandemic.  
 

Additionally, the first case was identified in Iran on February 20, and more than 120,000 confirmed cases, including 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, researchers reported that patients who suffer from diabetes, hypertension, 
cardiovascular and pulmonary disease, had a higher risk of severe illness caused by the virus and an unhealthy diet appears to be a 
major driver of increases in the prevalence of obesity and chronic diseases. In fact, studies suggest that some dietary patterns may 
affect inflammatory markers linked to low-grade systemic inflammation. Generally, low-grade inflammation 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. 

 
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 —and their prevalence is increasing notice ably 
worldwide in both developed and developing countries. Moreover, they are the primary causes of the rising prevalence of type 2 
diabetes and the important comorbid states such as hypertension, cardiovascular, renal, and gastrointestinal diseases along with 
increasing the burden of cancers. 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, excess body fat 
is accompanied by stress in the endoplasmic reticulum and hypoxemia, which occurs in hypertrophic adipose tissue, and consequently 
stimulates the expression of inflammatory genes and provokes a chronic inflammatory response. Physical inactivity is both directly 
and indirectly associated with poor immune response, through the vicious cycle between inactivity and obesity. 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 likelihood of infection and the severity of the disease. Thus, in 
the present cross-sectional study, the risk factors including unhealthy nutrition, obesity, and physical inactivity 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. 
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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 from March 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 privacy 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 
specimens; 

2. chest computed tomography scan (CT scan) confirming infection. 
 
 In addition, the exclusion criteria were 

(1) patients with any immune compromising conditions, including 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 diseases; 

(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 characteristics in addition to disease progression and symptoms duration. 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 classification of COVID-19 released by the National Health Commission of China). 
Therefore, patients with mild symptoms (i.e., fever, cough, expectoration, and other upper respiratory tract symptoms) and without 
abnormalities on chest CT scans were classified as mild types. In addition, fever or respiratory symptoms with changes in chest 
radiology were classified as moderate cases. Finally, severe disease was defined by the presence of any of the following conditions: 

(1) Significantly increased respiration rate (RR): RR ≥ 30 times/min 
(2) Hypoxia: oxygen saturation (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 

 
Statistical analysis 
           Categorical variables were described by absolute frequencies, and relative frequencies were expressed as a percentage. The 
quantitative variables with a normal distribution according to the Kolmogorov–Smirnov test were expressed in mean ± standard 
deviation. The quantitative variables with non-normal distribution were expressed as median and interquartile range. To check 
interdependence of categorical variables a chi-square test was used. To compare quantitative variables between the two groups a 
Student’s test was used if the variables had normal distribution, and a Mann–Whitney U test if they did not. Finally, survival analysis 
data was performed for the primary endpoint. Possible confounding factors related to the primary endpoint were assessed using Cox 
regression. Statistically significant differences were considered if the probability of error was less than 5% (p < 0.05). All data was 
analyzed using the 22th SPSS©. 
 
Result 
           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. Consumption frequency of confectionaries and sugar, sausage, fast foods, 
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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 difference 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.  
 
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 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 significantly 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 Furthermore, the correlation between 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. 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. 
 
Physical activity and O2 Requirement 
            The relation between physical activity and respiratory tract infections is controversial and it is mostly correlated with exercise 
intensity. In fact, although high-intensity and long-duration exercise may increase the risk of upper respiratory tract infections, data on 
moderate physical activity in the general population are limited. To illustrate, in a randomized controlled study involving 36 women, 
the risk of upper respiratory tract infections was reduced during moderate exercises. 
 
  Also, in another study that followed 1002 adults for 12 weeks during winter and fall seasons, the level of physical fitness and 
frequency of aerobic exercise program per week was important and correlated with reduced severity of upper respiratory tract 
infection and the duration of symptoms. Recently, a study with large sample size was published in favor of physical activity effect on 
reducing risk of hospital admission of COVID-19 patients, but the assessment was only in the last week before the disease. However, 
in a new large cross-sectional study, the authors 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. On the whole, consistent 
with the previously mentioned studies, the present results found a significant correlation between 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. 
 

In fact, several physiological processes have been suggested to explain the relationship between physical activity and 
improved immune and lung function. In addition, although lymphocytosis is often associated with acute bouts of exercise, some 
studies reveal the little effect of training on lymphocyte concentrations. Physical activity can affect different 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. For instance, enhancing natural killer cell activity 
was reported following moderate physical activity. Indeed, the improved immune function that is induced by moderate exercise 
intensity 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. Also, in some animal studies, 
the correlation between intensity of exercise and influenza infections was evaluated, for example, in two different studies in mice, both 
increase in susceptibility with intense exercise and decrease in susceptibility with moderate exercise were reported. 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. 
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Dietary pattern 
In particular, it is probable that a healthy pattern of diet decreases the risk of severe COVID-19 as some previous studies on 

influenza patients showed that a healthy diet could decrease the hospitalization rate of the patients. On the other hand, an unhealthy 
diet could induce systemic inflammation due to changes in some inflammatory markers. 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 patients , as Charland reported that the prevalence of low consumption of fruits and 
vegetables and physical inactivity was associated with more influenza hospitalization .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, 
according to results of the present study, healthy nutrition such as further consumption of fruits can be recommended to prevent 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 . However, there is some controversy about the effect 
of tea on immunity and influenza or common cold. 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. 
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. Also, a study in China showed that obesity, particularly in men, could increase the risk of severe pneumonia 
in patients with COVID-19. 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. 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, 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 
comorbidity conditions with obesity such as cardiovascular disease are the main reasons for COVID 19 severity in the previous 
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-associated ARDS. On the other hand, in a 
new large observational study, the incidence and severity of COVID-19 in smokers were compared with non-smokers, 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. 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, future studies are needed for further 
conclusions and recommendations. 

 
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 controlling COVID-19. 
 
Significance 

In patients with coronavirus disease 2019, a large number of Tlymphocytes mononuclear macrophages are activated, producing 
cytokines such as interleukin-6 (IL6), which bind tothe IL-6 receptor on the target cells, causing the cytokine storm and severe 
inflammatory responses in lungs and other tissues and organs. Tocilizumab, as a recombinant humanized anti-human IL-6 receptor 
monoclonal antibody, can bind to the IL-6 receptor with high affinity, thus preventing IL-6 itself from binding to its receptor, 
rendering it incapable of immune dam-age to target cells, and alleviating the inflammatory responses. 
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Treatment Outcomes 
The body temperature of all patients dra-matically returned to normal on the first day after receiving tocilizumab and remained 

stable thereafter (Fig. 2B). Clinicalsymptoms were significantly relieved synchronously in the fol-lowing days. The peripheral oxygen 
saturation improved remark-ably (Fig. 2 C and D). Fifteen patients (15/20, 75.0%) had lowered their oxygen intake within 5 d after the 
treatment with tocilizumab.Among these patients, one patient did not need further oxygen therapy. Among the three patients who used 
ventilator, one patient was taken off the noninvasive ventilator on the first day after toci-lizumab, one patient had tracheal extubated 
and regained con-sciousness on the fifth day and another one on the eleventh day. A significant change of the percentage of 
lymphocytes and CRP levels was observed after tocilizumab treatment, as shown in Fig. 2A and Table 2. On the fifth day after 
treatment, only two patients (2/19, 10.5%) had an abnormal value in white blood cell count with a mean of 5.25 ± 2.11 × 10 9 /L. The 
percentage of lymphocytes in 10 patients (10/19, 52.6%) returned to normal (mean, 22.62 ± 13.48%). CRP decreased significantly and 
returned to normal in 84.2% of patients (16/19; mean, 2.72 ± 3.60 mg/L) after treatment on the fifth day. The value of IL-6 did not 
decrease significantly in the short term after treatment with tocilizumab. After treatment, CT scans showed that the lesions were 
absorbed in 19 (90.5%) patients and a little improvement in the others. All patients have been discharged including critical ones. Two 
consecutive negative viral qualitative tests with a time interval of 24 h have indicated that the viral load was completely cleared. The 
mean hospitalization time was 15.1 ± 5.8 d after the treatment with tocilizumab. Among them, 13 (61.9%) patients were discharged 
within 2 wk after tocilizumab, and 6 were discharged within 3 wk. 
 
 
 
 
 
 
 


