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ABSTRACT 

Objective: To determine the association of body mass index with the severity of COVID-19 pneumonia in hospitalized 
patients. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Pak Emirates Military Hospital, Rawalpindi Pakistan, form May to Jun 2021. 
Methodology: Patients diagnosed with COVID-19 pneumonia on PCR and chest imaging and admitted to our hospital were 
included in the study. Body mass index was calculated on the first day of hospital admission, and they were followed up for 
two weeks during the disease. Increased oxygen demand, duration of admission, CT severity score and use of non-invasive 
ventilation were compared in patients with normal and increased body mass index. 
Results: A total of 800 COVID-19 patients admitted to the hospital were included in the final analysis. The mean age of the 
study participants was 41.36±4.55 years. Out of 800 patients, 337(42.1%) had normal BMI, 420(52.5%) were classed in the 
category of overweight and 43(5.4%) were obese. Furthermore, it was seen that increased demand for oxygen, high CT 
severity score and longer duration of hospital admission had a statistically significant relationship (p-value<0.05) with high 
body mass index. 
Conclusion: More than half of the patients admitted after diagnosis of COVID-19 had higher than normal body mass index. A 
significant association was found between increased demand for oxygen, high CT severity score, longer hospital admission 
duration, and high body mass index. 
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INTRODUCTION 

Pandemics have been a consistent feature in 
human history. Each time they take a large number of 
lives and disrupt human life across the globe.1 This 
time, COVID-19 affects the whole world, including 
Pakistan.2Severity of COVID-19 has been variable 
across different patients and clinicians and researchers 
from day one have been looking for the factors which 
could determine the severity of illness.2,3 Multiple 
laboratory and clinical parameters have been assessed 
which could be linked to severe disease among the 
patients suffering from COVID 19.4,5 Chronic metabolic 
or inflammatory diseases have been related to more 
severe forms of illness in patients with COVID-19. 
Moreover, several biochemical markers, including C 
reactive protein and ferritin have been found statisti-
cally significantly deranged among patients with 
severe COVID pneumonia as compared to a mild form 
of illness.6 

Indices regarding COVID-19 have been 

fluctuating since the start of the pandemic. However, 
huge data has been published covering various aspects 
of this viral illness.7,8 For example, a recent study in 
Pakistan summarized that ground glass opacities with 
multilobe involvement and bilateral, peripheral, and 
basal predominance were common findings on HRCT 
scans of COVID-19 patients.9 In addition, they found 
the CT severity score a helpful tool in categorizing 
pneumonia into mild, moderate, and severe types.10 

Limited local data is available regarding the relation-
ship between body mass index and severity of COVID-
19 in Pakistan. Therefore, we designed this study to 
determine the association of body mass index with the 
severity of COVID-19 pneumonia in hospitalized 
patients. 

METHODOLOGY 

This cross-sectional study was conducted at Pak 
Emirates Military Hospital, Rawalpindi Pakistan 
between May to June 2021. Ethical approval was taken 
from the Ethical Committee of the hospital (via Letter 
no A/28/EC/320/2021). The sample size was cal-
culated using the WHO calculator, taking the popu-
lation proportion of raised BMI in COVID patients as 
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21.6%.11 Non-probability consecutive sampling was 
used to gather the sample. 

Inclusion Criteria: All the COVID-19 PCR-positive 
patients aged 18 and 65 years admitted to the hospital 
within the study period were included in the study. 

Exclusion Criteria: Patients with any malignancy or 
chronic infections were made part of the exclusion 
criteria. Pregnant females were also not included in the 
study. Patients with autoimmune disorders or using 
any immunosuppressive medications were excluded 
from the study. Patients who had complications (radio-
logical or clinical) at the time of diagnosis or were 
discharged against medical advice during admission 
were also not included. 

Patients positive for COVID-19 on the Polymerase 
Chain Reaction test who were admitted to the hospital 
were included in the study. BMI was calculated at the 
time of admission by a consultant medical specialist as 
per the set protocol of the hospital. The same weighing 
machine and height chart were used to measure the 
weight and height of all the study participants inclu-
ded in the study. Body mass index was interpreted as 
Normal weight-BMI greater than or equal to 18.5 to 
24.9kg/m2, Overweight-BMI greater than or equal to 
25 to 29.9kg/m2 and Obesity-BMI greater than or equal 
to 30 kg/m2.12 Patients were followed up for two 
weeks to look for increased oxygen demand (>4L at 
any point), duration of admission, CT-severity score 
(>20/40) and use of non-invasive ventilation. Increased 
oxygen demand was assessed by a consultant pulmo-
nologist or intensivist, while the treating team decided 
on non-invasive ventilation based on the clinical condi-
tion. A consultant radiologist calculated the CT seve-
rity score for all the study participants. 

Statistical Package for Social Sciences (SPSS) ver-
sion 23.0 was used for the data analysis. Frequency 
and percentage were calculated for the qualitative 
variables, whereas mean and standard deviation were 
calculated for the quantitative variables. The Chi-
square test was used to examine the association bet-
ween increased oxygen demand, duration of admis-
sion, CT severity score and use of non-invasive ventila-
tion with body mass index among the target popula-
+tion. The p-value ≤0.05 was considered significant. 
RESULTS 

A total of 800 COVID-19 patients admitted to the 
hospital were included in the final analysis. The mean 
age of the study participants was 41.36±4.55 years. 
590(73.75%) were male, while 210(26.25%) were 
female. Out of 800 patients, 337(42.1%) had normal 

BMI, 420(52.5%) were classed in the category of over-
weight and 43(5.4%) were obese. The mean duration of 
hospital stay in these patients was 8.23±3.48 days. The 
general characteristics of COVID-19 patients were 
shown in the Table-I. 551(68.8%) had a CT severity 
score of less than 20/40, while 249(31.2%) had a CT 
severity score of more than 20/40. In addition, 
550(68.75%) were serving or retired military personnel, 
while 250(31.25%) were civilian patients. 
    

  Table-I: Characteristics of Study Participants (n=800) 

Parameters  n(%) 

Age (years) 

Mean±SD 
Range (min-max) 

41.36±4.55 years 
19 years - 65 years 

Gender 

Male 
Female 

590(73.75%) 
210(26.25%) 

Body Mass Index 

Normal 
Overweight  
Obese  

337(42.1%) 
420(52.5%) 

43(5.4%) 

Mean duration of admission  8.23±3.48 days 

High Resolution CT Severity Score 

<20/40 
>20/40 

551(68.8%) 
249(31.2%) 

 

It was seen that increased demand for oxygen (p-
value-0.004), high CT severity score (p-value<0.001) & 
longer duration of hospital admission (p-value-0.5) had 
a statistically significant relationship with high body 
mass index. At the same time, non-invasive ventilation 
techniques (p-value=0.615) in these patients were not 
associated with high body mass index (Table-II). 

DISCUSSION 

High body mass index was statistically signifi-
cantly associated with poor outcome parameters in 
patients suffering from COVID-19. Cases of COVID-19 
have been on the rise in almost all parts of the world in 
the last two years, and Pakistan has been no excep-
tion.13,14 Due to the complexity of various factors in-
teracting and impacting the outcome, it has been diffi-
cult to find clinical variables linked to poor outcomes 
in patients suffering from this potentially lethal viral 
illness. Therefore, we planned this study to determine 
the link between the BMI of patients and clinical 
outcomes associated with coronavirus disease. 

Zhue et al.15 in 2020 analyzed population bases 
cohort data from the United States of America regar-
ding how obese patients cope with COVID-19 and the 
relationship of BMI with clinical outcomes in these 
patients. They concluded that 33% of their patients had 
BMI between 18.5-24.9kg/m2, 43% had between 25.0-
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29.9kg/m2, and 24% had >30kg/m2, and patients with 
any obesity were found at more risk of having a severe 
form of illness as compared to those who were not 
obese. Our results supported their results as more than 
half of the patients admitted after diagnosis of COVID-
19 had higher than normal BMI in our study. In 
addition, a significant association was found between 
increased demand for oxygen, high CT severity score, 
longer hospital admission duration, and high BMI. 

Chu et al.16 in 2020 tried to gather data from simi-
lar relevant studies to look for the relationship between 
obesity and the severity of illness with unfavourable 
outcomes among patients suffering from COVID-19. 
They included 22 studies in their analysis and came up 
with the findings that patients who had a severe form 
of illness were significantly more obese and over-
weight as compared to those who got a mild illness. 
Our results were not very different, and clinical and 
radiological evidence of the severity of illness was 
found more in patients who were overweight or obese 
as compared to those with normal body mass index. 

An interesting meta-analysis was published by 
Du et al.17 in 2021, highlighting COVID-19 outcomes 
and the severity of illness in patients who were obese. 
They revealed that the relationship between the 
severity of illness and body mass index was linear, and 
high BMI patients were more at risk of mortality and 
mortality. We did not include mortality in our study, 
but severity parameters were statistically significantly 
found more in patients with higher BMI in our 
analysis. 

Jayanama et al.18 aimed to look for a correlation 
between high BMI and poor outcomes among patients 
suffering from COVID-19. They targeted critical pa-
tients and concluded that patients with high BMI had 
the poor outcome of pneumonia and increased inci-
dence of adverse outcomes such as acute kidney in-
jury, transaminitis and longer critical care unit stay. 
They also emphasized that patients with lower than 
normal BMI should also be closely observed for 
complications.  

Multiple clinical and laboratory parameters have 
been associated with poor outcomes and severity of 
illness. However, this study is unique because it estab-
lished an association between basic health parameters 
like body mass index and the severity of COVID-19. 

LIMITATIONS OF STUDY  

The main limitation was that patients who were shifted 
to the critical care unit, died or were discharged against 
medical advice were not included in the study. Non-

inclusion of these parameters makes our data less genera-
lizable to the local population. Moreover, admission in 
military hospitals involves disease severity as a criterion, and 
some organizational factors may also account for inpatient 
ad-mission of dependent populations. Studies on a larger 
scale addressing these limitations may generate better results 
regarding the association between BMI and severity of illness 
in patients suffering from COVID-19. 

CONCLUSION 

More than half of the patients admitted after diagnosis 
of COVID-19 had higher than normal body mass index. 
Furthermore, a significant association was found between 
increased demand for oxygen, high CT severity score, longer 
duration of hospital admission, and high body mass index. 

Conflict of Interest: None. 

Author’s Contribution 

Following authors have made substantial contributions to 
the manuscript as under: 

ZZ & WA: Study design, drafting the manuscript, data 
interpretation, critical review, approval of the final version to 
be published. 

MZH & AR: Concept, data acquisition, critical review, 
approval of the final version to be published. 

QA & SI: Data analysis, critical review, drafting the 
manuscript, approval of the final version to be published. 

Authors agree to be accountable for all aspects of the work in 
ensuring that questions related to the accuracy or integrity of 
any part of the work are appropriately investigated and 
resolved. 

REFERENCES 

1. Beh DLL, Ng DHL, Ong SWX, Sutjipto S, Lee PH, Oon J, et al. 
The Pandemic Academy: Reflections of Infectious Diseases 
Fellows During COVID-19. Open Forum Infect Dis 2020; 7(7): 
ofaa256. doi: 10.1093/ofid/ofaa256.  

2. Qureshi M, Khan T, Mohsin S, Zahid M, Ashraf M, Channa A. 
The price of Battling COVID-19: A cross sectional survey. Pak 
Armed Forces Med J 2020; 70 COVID-19 (2): S468-S473. 

3. El Aidaoui K, Haoudar A, Khalis M, Kantri A, Ziati J, El Ghanmi 
A, et al. Predictors of Severity in Covid-19 Patients in Casa-
blanca, Morocco. Cureus 2020; 12(9): e10716. doi: 10.712514759/ 
cureus.10716.  

4. Mudatsir M, Fajar JK, Wulandari L, Soegiarto G, Ilmawan M, 
Purnamasari Y, et al. Predictors of COVID-19 severity: a 
systematic review and meta-analysis. F1000Res 2020; 9(3): 1107. 
doi: 10.12688/f1000research.26186.2.  

5. Cheng B, Hu J, Zuo X, Chen J, Li X, Chen Y, et al. Predictors of 
progression from moderate to severe coronavirus disease 2019: a 
retrospective cohort. ClinMicrobiol Infect 2020; 26(10): 1400-1405.  

6. Abbas S, Hayat A, Majeed N, Jaffar SR, Asghar J, Ali S. Com-
parison of inflammatory markers with different levels of severity 
of COVID 19 disease. Pak Armed Forces Med J 2020; 70 COVID-
19 (2): S455-S458. 

7. Gao M, Piernas C, Astbury NM, Hippisley-Cox J, O'Rahilly S. 
Associations between body-mass index and COVID-19 severity 
in 6·9 million people in England: a prospective, community-
based, cohort study. Lancet Diabetes Endocrinol 2021; 9(6): 350-
359. doi: 10.1016/S2213-8587(21)00089-9.  



SSAARRSS--CCOOVVIIDD--1199  PPnneeuummoonniiaa  iinn  HHoossppiittaalliizzeedd  PPaattiieennttss 

Pak Armed Forces Med J 2022; 72 (6): 2066 

8. Chowdhury AI, Alam MR, Rabbi MF, Rahman T, Reza S. Does 
higher body mass index increase COVID-19 severity? A systema-
tic review and meta-analysis. Obes Med 2021; 23(1): 100340. 
doi:10.1016/j.obmed.2021.100340.  

9. Kuehn BM. More Severe Obesity Leads to More Severe COVID-
19 in Study. JAMA 2021; 325(16): 1603-1605. doi: 10.1001/jama. 
2021.4853.  

10. Khaliq M, Raja R, Khan N, Hanif H. An Analysis of High-
Resolution Computed Tomography Chest Manifestations of 
COVID-19 Patients in Pakistan. Cureus 2020; 12(7): e9373. doi: 
10.7759/cureus.9373.  

11. Rottoli M, Bernante P, Belvedere A, Balsamo F, Garelli S, 
Giannella M, et al. How important is obesity as a risk factor for 
respiratory failure, intensive care admission and death in 
hospitalised COVID-19 patients? Results from a single Italian 
centre. Eur J Endocrinol 2020; 183(4): 389-397. doi: 10.1530/EJE-
20-0541.  

12. Weir CB, Jan A. BMI Classification Percentile And Cut Off 
Points. Treasure Island (FL): StatPearls Publishing; 2021, 
[Internet] available at: https://www.ncbi.nlm.nih.gov/books/ 
NBK541070/ 

13. Tahir S, Tahir SA, Bin Arif T, Majid B, Majid Z, Malik F et al. 
Epidemiological and Clinical Features of SARS-CoV-2: A 

Retrospective Study from East Karachi, Pakistan. Cureus 2020; 
12(6): e8679. doi:10.7759/cureus.8679 

14. Tabatabaei SMH, Rajebi H, Moghaddas F, Ghasemiadl M, Talari 
H. Chest CT in COVID-19 pneumonia: what are the findings in 
mid-term follow-up? Emerg Radiol 2020; 27(6): 711-719. 
doi:10.1007/s10140-020-01869-z. 

15. Zhu Z, Hasegawa K, Ma B, Fujiogi M, Camargo CA Jr, Liang L. 
Association of obesity and its genetic predisposition with the risk 
of severe COVID-19: Analysis of population-based cohort data. 
Metabolism 2020; 112(3): 154345. doi: 10.1016/j.metabol.2020. 
154354646545.  

16. Chu Y, Yang J, Shi J, Zhang P, Wang X. Obesity is associated 
with increased severity of disease in COVID-19 pneumonia: a 
systematic review and meta-analysis. Eur J Med Res 2020; 25(1): 
64. doi: 10.1186/s40001-020-00464-9.  

17. Du Y, Lv Y, Zha W, Zhou N, Hong X. Association of body mass 
index (BMI) with critical COVID-19 and in-hospital mortality: A 
dose-response meta-analysis. Metabolism 2021; 117(3): 154373.  

18. Jayanama K, Srichatrapimuk S, Thammavaranucupt K, Kirdlarp 
S, Suppadungsuk S, Wongsinin T, et al. The association between 
body mass index and severity of Coronavirus Disease-19 
(COVID-19): A cohort study. PLoS One 2021; 16(2): e0247023. 
doi: 10.1371/journal.pone.0247023.  

 
 
 


