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ABSTRACT 
Background: Body mass index (BMI) has been identified as a significant risk factor 

associated with the severity of coronavirus disease 2019 (COVID-19). 
Objectives: This study aims to determine the BMI threshold that accurately predicts 

the severity of COVID-19 infection. Additionally, it explores the relationship between 
BMI, age, comorbidities, and disease severity at Nakornping Hospital, Chiang Mai. 

Methods: A retrospective cohort study was conducted, including all COVID-19 
patients aged 15 years or more, diagnosed with real-time PCR, and hospitalized 
between January 1, 2020, and May 25, 2021. 

Results: The study comprised 195 patients, revealing that individuals with a BMI 
ranging from 26 to 29.99 and those with a BMI over 30 kg/m² had a higher likelihood of 
experiencing severe COVID-19 infection in 2019. The adjusted risk ratios for these BMI 
categories were 1.35 (95% CI 1.351-1.352) and 3.03 (95% CI 2.101-4.373), respectively, 
with a p-value of less than 0.001. Additionally, individuals with a BMI of 30 or above, 
along with age and chronic kidney disease, were identified as contributors to the 
increased severity of COVID-19.  

Conclusion: Patients with a BMI of 30 kg/m² or above, advanced age, and chronic 
kidney disease are factors contributing to the severity of coronavirus infection. Notably, 
individuals with a BMI above 26 and age over 40 were found to be better predictors of 
severity compared to those with a BMI over 30 and age over 60. 
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Introduction 
Presently, there is a widespread 

occurrence of coronavirus disease 2019 
(COVID-19). The epidemic originated 
in Wuhan, China, resulting in a significant 
number of infected individuals and 
fatalities globally. According to the 
Department of Disease Control, as of May 
25, 2021, there have been a total of 
168,510,818 confirmed cases, 3,499,167 
fatalities, and 150,110,076 recoveries 
worldwide.[1] Thailand's Ministry of Public 
Health has reported a total of 135,439 
confirmed cases, 832 deaths, and 89,194 
recoveries. According to data from the 
Chiang Mai Provincial Public Health Office, 
Chiang Mai Province has recorded a total 
of 4,060 confirmed cases of illness and 20 
deaths. Furthermore, a total of 3,762 
individuals have successfully recuperated. 
The etiology of Coronavirus Disease 2019 
(COVID-19) is attributed to the most 
recently identified strain of the coronavirus. 
It is the aetiology of illness in both humans 
and animals. In individuals, it can lead to 
respiratory illnesses that span from mild 
conditions like the common cold to more 
serious illnesses such as respiratory failure, 
shock, or organ failure. Several factors 
contribute to the severity of coronavirus 
disease 2019, such as gender[2-5], age[3-11], 
body mass index [8-15], smoking[16], and 
race.[11] Congenital disorders [17], high 
blood pressure[18], dyslipidemia[19], kidney 
disease[4], chronic obstructive pulmonary 
disease [11,13], immunological diseases 
such as rheumatic arthritis, lupus, and 
psoriasis[11], and cancer[20], among others. 

Body mass index (BMI) is a significant 
determinant of the severity of coronavirus 
disease 2019, with obesity frequently 
impacting the respiratory system. A 
primary cause is the buildup of adipose 
tissue in the diaphragm, which serves as a 
partition between the thoracic cavities. 
The mediastinum and abdomen exert 
pressure on the chest wall, leading to a 
reduction in its flexibility and thus limiting 
the expansion of the lungs. The presence 
of LDL and triglyceride build-up leads to 
alterations in endothelial cells.[21] Obesity 
leads to immune system deterioration 
due to an imbalance of cytokines, 
culminating in the failure of multiple 
organ systems.[15] Furthermore, adipose 
tissue contains ACE2 receptors that serve 
as entry points for SARS-CoV-2, leading to 
increased infection rates. These parameters 
are crucial contributors to the severity of 
the 2019 coronavirus infection.[5] 

BMI is greater than or equivalent to 30 
kilograms per square metre (kg/m2), 
according to a study on the connection 
between BMI and the severity of the 
coronavirus disease in 2019 in other 
nations.[11] Individuals with a body mass 
index (BMI) of 23 kg/m2 or higher are at 
risk of mortality due to coronavirus 
disease 2019 (COVID-19). Consequently, 
there is a rise in hospitalization and 
mortality rates due to COVID-19 infection, 
and individuals with higher body weight 
are more likely to be admitted to an 
intensive care unit (ICU).[12] According to 
above, this research study conducted in 
the United Kingdom utilizes BMI parameters 
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that differ from those used in Asian 
countries. A study conducted in Thailand 
revealed that patients diagnosed with 
coronavirus disease 2019 (COVID-19) who 
had a high body mass index (BMI) were 
more likely to experience severe 
pneumonia. Conversely, individuals with a 
BMI below 18.5 kg/m2 had a lower 
incidence of severe pneumonia than BMI 
≥ 25 kg/m². The occurrence of acute 
kidney damage (AKI) and admission to the 
intensive care unit (ICU) has risen.[13] 

Both local and international studies 
have demonstrated a correlation between 
BMI and the severity of coronavirus 
disease 2019. However, no research has 
been conducted on this problem 
specifically at Nakornping Hospital in 
Chiang Mai Province. This study seeks to 
determine the precise BMI threshold and 
investigate the correlation between BMI 
and the severity of coronavirus disease 
2019. Additionally, it wants to examine 
the interplay between BMI, age, and 
comorbidities in connection to disease 
severity. This document provides guidance 

for medical workers at Nakornping Hospital 
in Chiang Mai Province on the surveillance 
and screening of patients infected with 
coronavirus disease 2019. Its purpose is to 
help prioritize high-risk patient groups and 
inform future protocols for managing the 
disease. 
Objectives  

This study aims to determine the BMI 
threshold that accurately predicts the 
severity of COVID-19 infection and explore 
the relationship between BMI, age, 
comorbidities, and disease severity at 
Nakornping Hospital, Chiang Mai. 
Methods 

Conduct a prognostic study, and collect 
data through a retrospective study. The 
study comprised patients diagnosed with 
coronavirus 2019 using real-time PCR and 
aged 15 years or older who were 
hospitalised to Nakornping Hospital, Chiang 
Mai Province. It was a retrospective cohort 
study, spanning from January 1, 2020 to 
May 25, 2021 and we excluded patients 
lacking weight or height data. (figure 1). 

 

 
 

Figure 1 Study flow 
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Studied variables including body mass 
index, severity of COVID-19 were 
categorized into 2 group; mild to 
moderate for the patient who need 
hospitalize without oxygen support or 
need low flow of oxygen such as nasal 
cannular and severe group for the high 
flow oxygen or ventilator support. The 
potential confounding variables such as 
gender, age, race, medication usage, and 
comorbidit ies such as diabetes , 
hypertension, dyslipidemia, nephropathy, 
chronic obstructive pulmonary disease, 
autoimmune disorders, and cancer were 
collected. This study utilized the entirety 
of patient data without quantifying the 
study's size. Due to the continuous 
increase in the number of patients during 
the COVID-19 phase, the study period was 
defined as the duration in which data 
were stored for the largest number of 
patients. 

The hospital 's research ethics  
committee has been officially certified with 
the approved identification number 
060/64. 
Data analysis 

The study employed descriptive 
statistics to analyze the fundamental 
characteristics of individuals diagnosed 
with coronavirus illness 2019, the 
categorical variables had been shown by 
number and percentages. Examining the 

correlation between BMI and the severity 
of coronavirus disease using binary 
regression analysis and then reported by 
risk ratio, 95% confidence interval (95% 
CI), and p-value. The threshold for 
statistical significance was established at 
the 0.05 level. 
Results  

The study conducted 195 cases of 
coronavirus disease 2019. Of these cases, 
103 (52.82%) were male, and they were 
distributed across three age groups: 15-39 
years, 40-59 years, and 60 years or older, 
with 119 (61.03%), 51 (26.15%), and 25 
(12.82%) cases, respectively. There was a 
significant difference in BMI between the 
mild to moderate illness group and the 
severe illness group (p 0.016). The median 
BMI for the groups was 24.22 and 26.76 
kg/m2, with interquartile ranges (IQR) of 
8.29 and 9.18, respectively. (figure 2A) The 
patient in the severe illness group was of 
advanced age compared to the mild to 
moderate illness group, with a statistically 
significant difference. The median age for 
the severe illness group was 53.5 years, 
while for the mild to moderate illness 
group it is 33 years. The interquartile 
range for the severe illness group was 22 
years, whereas for the mild to moderate 
disease group it was 18 years. The p-value 
was less than 0.001. (figure 2B) 
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Figure 2A Body Mass Index distribution 
based on categorized severity of illness. 

Figure 2B Age distribution based on 
categorized severity of illness. 

 

*Horizontal lines within the box show the medians. The box boundaries are equal to the 25th and 75th 
percentiles. 
 

The patients were further categorized 
based on their BMI, with 124 (63.59%) 
having a BMI less than 26 kg/m2, 25 
(12.82%) having a BMI between 26-29.99 
kg/m2, and 46 (23.59%) having a BMI 
more than 30 kg/m2. The patients had 
underlying health conditions, with high 
blood pressure being the most common 
(21.54%), followed by type 2 diabetes 
(12.82%) and hypercholesterolemia (8.72%). 
The administration of favipiravir was the 
most prevalent among patients, accounting 
for 68.21% of cases. This was followed 
by dexamethasone (57.44%), prednisolone 
(21.54%), and remdesivir (17.44%),  

respectively. The statistical analysis  
revealed that there were 38 individuals 
classified at the severe category, 
representing 19.49% of the total. The 
overall number of patients in the severe 
category was 38 (19.49%). When the 
patients were classified into three groups 
based on their BMI, the statistical 
analysis, using Fisher's exact test , 
revealed significant differences in severity 
of covid-19, age, presence of type 2 
diabetes, hypertension, and the use of 
medications such as favipiravir, remdesivir, 
dexamethasone, hydrocortisone, and 
methylprednisolone (as indicated in table 1). 

 

Table 1 Baseline characteristics of COVID-19 patients classified by body mass index 

Characters n (%) 
Body mass index (kg/m2) 

p-value 
<26 (n=124) 26-29.99 (n=25) ≥30 (n=46) 

Gender      
 male 103 (52.82) 61 (59.22) 16 (15.53) 26 (25.24) 0.341 
Age (year)      
 15-39 119 (61.03) 78 (65.55) 10 (8.40) 31 (26.05) 0.122 

40-59 51 (26.15) 30 (58.82) 9 (17.65) 12 (23.53) 
≥60 25 (12.82) 16 (14.00) 6 (24.00) 3 (12.00) 
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Table 1 Baseline characteristics of COVID-19 patients classified by body mass index (Cont.) 

Characters n (%) 
Body mass index (kg/m2) 

p-value 
<26 (n=124) 26-29.99 (n=25) ≥30 (n=46) 

Comorbidities      
 Type 2 diabetes 25 (12.82) 11 (44.00) 5 (20.00) 9 (36.00) 0.082 

Hypertension  42 (21.54) 16 (38.10) 9 (21.43) 17 (40.48) 0.001 
Dyslipidemia  17 (8.72) 6 (35.29) 6 (35.29) 5 (26.41) 0.008 

 Chronic kidney disease 6 (3.08) 4 (66.67) 1 (16.67) 1 (16.67) 1.000 
Chronic lung disease 3 (1.54) 1 (33.33) 0 (0) 2 (66.67) 0.183 
Autoimmune disease 2 (1.03) 2 (100) 0 (0) 0 (0) 1.000 
Cancer  2 (1.03) 1 (50) 0 (0) 1 (50) 0.597 

Medication for COVID      
 Favipiravir  133 (68.21) 73 (54.89) 19 (14.29) 41 (30.83) <0.001 

Remdesivir  34 (17.44) 15 (44.12) 7 (20.59) 12 (35.29) 0.029 
Lopinavir/ritonavir 21 (10.77) 12 (57.14) 1 (4.76) 8 (38.10) 0.191 
Dexamethasone  112 (57.44) 56 (50.00) 17 (15.18) 39 (34.82) <0.001 
Hydrocortisone  6 (3.08) 4 (66.67) 1 (16.67) 1 (16.67) 1.000 
Prednisolone  42 (21.54) 26 (61.90) 8 (19.05) 8 (19.05) 0.343 
Methylprednisolone  3 (1.54) 3 (100) 0 (0) 0 (0) 0.712 

Severity of COVID      
 Mild to moderate group 157 107 (68.15) 18 (11.46) 32 (20.38) 0.024 

Severe group 38 17 (63.59) 7 (18.42) 14 (36.84) 
*Body mass index, abbreviated as BMI, is a measure of body fat based on a person's weight and 
height. It is calculated by dividing a person's weight in kilogrammes by the square of their height in 
metres. 
 

A binary regression analysis was 
conducted to examine the association 
between body mass index and the 
severity of coronavirus disease 2019. 
Patients with a body mass index (BMI) 

ranging from 26 to 29.99 kg/m² and 
patients with a BMI ≥ 30 kg/m² had a 
2.04 (p 0.068) and 2.22 (p 0.012) times 
higher risk of severe COVID-19 disease, 
respectively (Table 2). 

 

Table 2 Unavailable analysis between body mass index and the severity of coronavirus 
illness 2019. 

Body mass index 
(kg/m2) 

Severity of COVID-19 infection 
p-value 

Crude Risk Ratio 95%Confidence interval 
<26 1 (reference) - - 

26-29.99 2.04 0.95-4.40 0.068 
≥30 2.22 1.19-4.13 0.012 
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By analyzing the BMI and age of 
patients, while accounting for other 
factors like comorbidity and drug use, a 
study discovered that individuals with a 
BMI between 26 kg/m2 and 29.99 kg/m2 
had a 1.35 times higher risk of severe 
disease. Furthermore, those with a BMI 
above 30 kg/m2 had a 3.03 times higher 

risk. These findings were statistically 
significant (p-value<0.001). Additionally, 
statistical analysis revealed that patients 
aged 40 to 59 were 3.68 times more 
adversely affected, while those over 60 
years old experienced a much higher 
impact of 7.4 times (p 0.001 and <0.001, 
respectively) (Table 3). 

 

Table 3 The multivariable analysis between BMI, various ages, and the severity of 
COVID-19 infection. 

Factors 
Severity of COVID-19 infection 

p-value 
Adjusted Risk Ratio 95% Confidence interval 

Body mass index (kg/m2)    
<26 reference  - 
26-29.99 1.35 1.351-1.352 <0.001 
≥30 3.03 2.101-4.373 <0.001 

Age (year)    
15-39 reference   
40-59 3.68 1.757-7.699 0.001 
≥60 7.40 3.766-14.528 <0.001 

Chronic kidney disease 2.86 1.983-4.127 <0.001 
Use of Favipiravir 2.59 1.796-3.738 <0.001 

 

To determine the threshold BMI value 
that may accurately predict disease 
severity, we conducted a study using two 
receiver operating characteristic (ROC) 
curves. One curve was generated for 
individuals with a BMI greater than 26, and 
the other curve was generated for 

individuals with a BMI greater than 30. The 
cut points for BMI at 26 and 30 were 
selected based on the sensitivity,  
specificity, correct classification, positive 
likelihood ratio (LR+), and negative 
likelihood ratio (LR-) in relation to serious 
illness. (table 4). 
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Table 4 Detailed report of sensitivity, specificity, correctly classified, likelihood ratio of 
positive (LR+) and likelihood ratio of negative (LR-) between Body mass index and 
severe illness. 

BMI (kg/m2) 
cut point 

Sensitivity 
(%) 

Specificity 
(%) 

Correctly 
Classified (%) 

Likelihood ratio 
of positive (LR+) 

Likelihood ratio 
of negative (LR-) 

16 100 1.27 20.51 1.0129 0.0000 
17 97.37 4.46 22.56 1.0191 0.5902 
18 97.37 9.55 26.67 1.0765 0.2754 
19 94.74 17.20 32.31 1.1441 0.3060 
20 89.47 22.93 35.90 1.1609 0.4591 
21 89.47 28.66 40.51 1.2542 0.3673 
22 84.21 33.76 43.59 1.2713 0.4677 
23 73.68 41.40 47.69 1.2574 0.6356 
24 65.79 49.04 52.31 1.2911 0.6975 
25 55.26 57.96 57.44 1.3146 0.7718 
26 55.26 68.15 65.64 1.7353 0.6564 
27 50.00 71.97 67.69 1.7841 0.6947 
28 44.74 73.89 68.21 1.7131 0.7480 
29 44.74 76.43 70.26 1.8983 0.7230 
30 36.84 79.62 71.28 1.8076 0.7933 
31 31.58 81.53 71.79 1.7096 0.8392 
32 23.68 83.44 71.79 1.4302 0.9146 
33 18.42 85.35 72.31 1.2574 0.9558 
34 15.79 89.17 74.87 1.4582 0.9444 
35 13.16 92.36 76.92 1.7215 0.9403 
36 13.16 94.27 78.46 2.2953 0.9212 
37 13.16 95.54 79.49 2.9511 0.9089 
38 7.89 97.45 80.00 3.0987 0.9451 
39 7.89 98.73 81.03 6.1974 0.9329 
40 5.26 98.73 80.51 4.1316 0.9596 

 

We controlled confounding factors 
such as age and chronic kidney disease. 
The area under the ROC curve for the 
BMI ≥26 model was 0.82, while the area 

under the ROC curve for the BMI ≥30 
model was 0.81, however, there were no 
statistically significant findings. (figure 3). 
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Figure 3 The receiver operating characteristic (ROC) curve demonstrates the predictive ability 
of a classification model for determining the severity of COVID-19 infection based on two 

different BMI thresholds: BMI ≥ 26 and BMI ≥ 30 
 

Alternatively, we constructed four ROC 
curves to predict the severity of the 
disease using a BMI of 26 kg/m2 or greater 
and a BMI of at least 30 kg/m2, in 
conjunction with a patient's age of 40 
years or older and 60 years or older. The 
cut points for age were selected at 40 and 
60 based on sensitivity, specificity, correct 
classification, positive likelihood ratio 
(LR+), and negative likelihood ratio (LR-) 
with the severity of illness. (table 5). 

The most reliable predictor for 
determining the seriousness of the illness 
was a BMI of 26 kg/m2 or above combined 

with an age of over 40, with an accuracy 
rate of 82%. The second category referred 
to those who had a BMI above 30 kg/m2 
and were aged 40 or above. The accuracy 
of this classification was 81%. The third 
place consisted of those with a BMI ≥ 26 
kg/m2 and aged ≥ 60, with an accuracy 
rate of 75%. The last place included 
individuals BMI ≥30 kg/m2 and aged ≥ 60, 
w i t h  a  p r e c i s i o n  v a l u e  o f  7 3% .  
Subsequently, it was discovered that 
there were no statistical differences 
between the four models. (figure 4) 

 

 
 

Figure 4 The receiver operating characteristic (ROC) curve illustrates the prediction performance 
of the classification method for prediction the severity of COVID-19 in fection using a pair of 
different BMI thresholds: BMI ≥ 26 and BMI ≥ 30, in conjunction with two age boundaries:  

age ≥ 40 and ≥ 60 
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Table 5 Detailed report of sensitivity, specificity, likelihood ratio of positive (LR+) and 
likelihood ratio of negative (LR-) between age and severe illness. 

Age (year) cut 
point 

Sensitivity 
(%) 

Specificity 
(%) 

Correctly 
Classified (%) 

Likelihood ratio 
of positive (LR+) 

Likelihood ratio of 
negative (LR-) 

20 100 1.91 21.03 1.0195 0.0000 
30 89.47 45.86 54.36 1.6526 0.2295 
40 78.95 70.70 72.31 2.6945 0.2978 
50 57.89 83.44 78.46 3.4960 0.5046 
60 39.47 92.36 82.05 5.1645 0.6554 
70 5.26 96.82 78.97 1.6526 0.9785 
80 5.26 98.09 80.00 2.7544 0.9658 

 

Discussion: 
According to this study, there was a 

positive correlation between higher BMI 
levels and increasing disease severity. 
Individuals BMI levels above 26 kg/m2 
and 30 kg/m2 were found to have a 
statistically significant increased risk of 
illness severity about 1.35 and 3.03 times 
higher, respectively, when adjusted with 
advanced age, underlying of chronic 
kidney disease, and using Favipiravir. This 
study aligned with a study conducted in 
the United Kingdom, which examined a 
sample group consisting of 6.9 million 
individuals. Patients with a higher BMI 
were found to have a greater susceptibility 
to severe coronavirus infections. However, 
in Britain, a patient's BMI would need to 
be 23 kg/m2 or higher to be at risk of 
serious sickness that may require 
hospitalization and have a higher death 
rate.[12] Furthermore, while comparing 
the findings of studies conducted in 
Thailand, it was seen that the BMI cut-off 
values were quite comparable. Specifically, 
individuals with BMI exceeding 25 kg/m2 
were at a greater risk of experiencing 
serious sickness.[13] 

The incidence of pneumonia and 
severe pneumonia were increasing due 
to the impact of obesity on the respiratory 
system. The adipose tissue that gathers 
in the chest wall led to reduced 
elasticity and diminished lung expansion, 
causing hypoventilation-associated 
pneumonia. Additionally, an increase in 
LDL and triglycerides contributed to 
endothelial dysfunction.[15] 

Obesity could lead to a decline in the 
immune system's function because of 
abnormalities in cytokines, specifically 
Interleukin 6 (IL-6). The release of the 
excessive adipose tissue secretion, when 
infected with Coronavirus 2019, triggered 
an abnormal spread of IL-6 and led to 
the occurrence of cytokine storms, which 
in turn result in the failure of many 
organs. The adipose tissue possessed an 
ACE2 receptor which served as a 
receptor for SARS-CoV-2, leading to 
increased infections rates.[21] 

This study also discovered a significantly 
heightened association between ages 
that had a direct influence on more 
serious illnesses. Individuals aged 40-59 
had a 3.68 times greater likelihood of 
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experiencing severe symptoms of the 
condition. For those over 60 years old, 
the risk was even higher, with a statistically 
significant increase of up to 7.4 times. 
The findings agreed we with other 
international investigations, including the 
work of Biswas et al.[4], it was found that 
patients over the age of 50 had a 15.4 
times increased risk of death, Gallo Marin 
et al.[6], stated to be over 55 years of 
age, Suleyman et al. [3], over 60, and 
Grasselli et al. [7], over the age of 64, 
there's a chance of serious illness and 
death. Elisabeth M. discussed the impact 
of obesity and age on the severity of 
Coronavirus 2019. The presence of excess 
fat in the body could disrupt the 
metabolism system, leading to elevated 
insulin levels in the blood and the 
release of inflammatory cytokines.  
Moreover, there was a reduction in 
adiponectin levels, which was known to 
have a protective effect on the lungs. 
The process of aging adversely affected 
the immune system, leading to a slower 
response to viruses entering the body. 
This allowed viruses to replicate more 
efficiently and reduced the functioning 
of macrophages. Additionally, aging 
results in a smaller thymus gland, 
decreased secretion of T-cells, and 
ultimately increased the risk of older 
patients to coronavirus infection compared 
to younger patients.[8] 

The severity of coronavirus disease 
2019 was influenced by the interaction 
between BMI, age, and chronic kidney 
disease. An analysis of the relationship 

between BMI at different ages and the 
probability of developing the disease 
revealed that a BMI above 26 kg/m2 
combined with an age over 40 could 
accurately predict the severity of the 
disease with 82% accuracy. This was 
comparable to the study in the United 
States, the association between BMI and 
mortal i ty or the requirement for  
mechanical vent i lat ion was more  
pronounced in individuals who were less 
than 50 years old and had a BMI over 25 
kg/m2.[9] 

This work diverged from the prior 
research conducted by Min Gao and 
colleagues, among the cohort of  
individuals between the ages of 20 and 
39, who had a BMI exceeding 23 kg/m2, 
there was a significantly elevated 
likelihood of hospitalization, admission 
to an intensive care unit, and mortality. It 
was discovered that individuals aged 80 
years or older did not experience any 
impact on the severity of their 
coronavirus illness.[12] Furthermore, according 
to the research conducted by Satter et 
al., it was discovered that there was a 
significant correlation between the BMI 
of patients aged 70 or younger and their 
chance of having severe coronavirus 
disease 2019, compared to people older 
than them.[10] However, a study conducted 
in Thailand by Kulphong Chainam et al. 
did not find any association between 
obesity and the need for a ventilator.[13] 
Conclusion  

Patients with a BMI of 30 kg/m2 or 
above, advanced age, and chronic kidney 
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disease are factors that contribute to the 
severi ty of coronavi rus infect ion. 
Additionally, individuals with a BMI above 26 
kg/m2 and age over 40 are better predictors 
of severity compared to those with a BMI 
over 30 kg/m2 and age over 60.  
Limitations  

The constraints of this investigation 
are as follows. One limitation is the tiny 
sample size due to the novelty of the 
condition. Furthermore, there is a lack of 
retroactive gathering of some data, such 
as weight, height, medical records, and 
treatment information for the 2019 
coronavirus, from the initial hospital that 
admitted the patient. Furthermore, 
variations in the instruments employed 
for weighing and measuring height 
between hospitals can yield disparate 
data. Hence, conducting a prospective 
cohort study is imperative to gather 
comprehensive data and investigate 

additional variables that impact the 
severity of the 2019 coronavirus 
infection. The study should also expand 
the population size and include various 
geographical regions, enhancing the 
research's significance and maximizing its 
practicality. 
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