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Impacts of Obesity on Development of Severe COVID-19
Pneumonia among IPD Patients Admitted to Field Hospital:

A retrospective cohort study in Saraburi province
Pawasoot Burgban, MD"®

Abstract

Objective: This study aimed to examine impacts of obesity on development of
severe COVID-19 pneumonia among IPD patients admitted to a field hospital, Saraburi
province. Methods: This study used a retrospective cohort study design. Populations: A total
of 1,183 COVID-19 patients admitted to a field hospital, Saraburi province were selected using
stratified sampling technique using BMI level as a selection criteria. Research tools: Data were
collected using forms included information on baseline information, severity and clinical
outcomes). Research period: The study was conducted between July 26, 2021 and November
23, 2021. Study methods: The data were from Saraburi hospital medical record database.
Logistic regression analysis was used to determine the impact of obesity on development of
severe COVID-19 pneumonia.

Results: Obesity (BMI>25 kg/m?), grade 1 obesity (BMI=25-29.9 kg/m?), and grade 2
obesity (BMI>30 kg/m?) was associated with risks of developing severe pneumonia with
OR=4.2 (95% C|=2.0-8.7; p<0.001), 5.0 (95% Cl=2.2-11.3; p<0.001), and 3.6 (95% Cl, 1.6-8.1;
p=0.002), respectively. Other factors contributing to developing severe pneumonia were being
patient aged > 60-79 years (OR=3.2, 95% Cl=1.7-6.0, p<0.001), being patient aged > 80 years
(OR=35.6, 95% (1=9.7-130.9, p<0.001), being male (OR=2.0, 95% Cl=1.1-3.6, p=0.017), having
shortness of breath at admission (OR=3.8, 95% Cl=2.2-7.2, p<0.001) and having history of at
least 2 doses of COVID-19 vaccine (OR=0.1, 95% Cl=0.01-0.70, p=0.022).
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Conclusions: COVID-19 patients with obesity (BMI>25 kg/m?) were 4.2 times more likely to

develop severe pneumonia compared to normal weight patients.

Keywords : Obesity; Pneumonia; COVID-19 infection
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&3 Y

Body mass index (kg/m?)

Total
Characteristics <18.5 18.5-22.9 23-24.9 225 p-value
(n=1,183)
(n=147) (n=434)  (n=202) (n=400)
BMI (kg/m2), mean+SD 23.3+4.6 17.0+1.1 20.3+1.0 23.6+0.4 28.6+2.9 <0.001
Weight (kg), mean+SD 61.0+13.3 45.7+5.9 53.8+6.6 61.6+7.0 74.3+11.0 <0.001
Age (years), meanzSD 42.9+17.1 32.7£19.7 40.4+16.9 45.7+14.7 47.9+15.1 <0.001
15-59, n (%) 956 (80.8) 129 (87.8) 351(80.9) 166(82.2) 310(77.5) 0.023
>60-79, n (%) 213 (18.0) 15 (10.2) 77 (17.7) 33(16.3) 88(22.0) 0.023
280, n (%) 14 (1.2) 3(2.0) 6(1.4) 3(1.5) 2(0.5) 0.023
Sex, female, n (%) 645 (54.5) 68 (46.3) 223 (51.4) 111(55.0) 243 (60.8) 0.007
Underlying conditions (Risks), n (%)
Diabetes mellitus 87 (7.4) 2(1.4) 25(5.8) 15(7.4) 45(11.3) <0.001
Chronic lung disease 9(0.8) 2(1.4) 4(0.9) 1(0.5) 2(0.5) 0.692
Chronic kidney disease 9(0.8) 1(0.7) 6 (1.4) 1(0.5) 1(0.3) 0.290
Cardiovascular 25(2.1) 4(2.7) 11(2.5) 3(1.5) 7(1.8) 0.738
Cerebrovascular 3(1.3) 2(2.0) 7(0.7) 3(1.0) 15(1.8)  0.392
Immunocompromised 5(0.4) 1(0.7) 2(0.5) 0(0.0) 2(0.5) 0.863
No smoking, n (%) 1,044 (88.3) 136(93.2) 386 (88.9) 188(93.1) 334 (83.5) 0.006
History of smoking 4(0.3) 0(0.0) 2(0.5) 0(0.0) 2(0.5) 0.006
Current smoking 133 (11.2) 10 (6.8) 46 (10.6) 14 (6.9)  63(15.8)  0.006
No vaccination, n (%) 986 (83.4) 126 (85.7)  357(82.3) 173(85.6) 330(82.5) 0.701
Vaccination any 2 dose 126 (10.7) 11 (7.5) 52(12.0) 17(8.4) 46(11.5) 0.701
Any symptoms, n (%) 955 (80.7) 114 (77.6)  340(78.3) 163 (80.7) 338 (84.5) 0.094
Dyspnea 186 (15.7) 18(12.2) 55(12.7) 30(14.9) 83(20.8)  0.009

Sore throat, rhinorrhea, anosmia 854 (72.2) 101 (68.7) 306 (70.5) 143 (70.8) 304 (76.0) 0.196

Diarrhea, Nausea, Vomiting 91 (7.7) 18 (12.2) 30 (6.9) 18 (8.9) 25 (6.3) 0.109
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M13197 1 (de) Toyaiiugruvesfiielsaiadelisalalsun 2019 MdhTunuideutmiuszdu BMI

Body mass index (kg/m?)

Total
Characteristics <18.5 18.5-22.9 23-24.9 =25 p-value
(n=1,183)
(n=147) (n=434) (n=202) (n=400)
Resting room air SpO2 on admission, n (%)
SpO2 >96% 1,109(93.7) 141 (95.9) 409 (94.2) 191 (94.6) 368(92.0) 0.398
SpO2 94-96% 56 (4.7) 5(3.49) 20 (4.6) 10 (5.0) 21(5.3) 0.398
SpO2 <94% 18 (1.5) 1(0.7) 5(1.2) 1(0.5) 11(2.8) 0.398
Film CXR (Rama Co-RADS), n (%)
1, 2, C (No pneumonia) 576 (48.7) 102 (69.4) 271(62.4) 88(43.6) 115(28.8) <0.001
3,4, 5 (Pneumonia) 607 (51.3) 45 (30.6) 163 (37.6) 114 (56.4) 285(71.3) <0.001
Pharmacological management n (%)
Favipiravir day 1-5 756 (63.9) 60 (40.8) 244 (56.2) 134 (66.3) 318 (79.5) <0.001
Favipiravir day 6-10 95 (8.0) 4(2.7) 20 (4.6) 14(6.9) 57(14.3) <0.001
Dexamethasone 198 (16.7) 11(7.5) 45(10.4)  35(17.3) 107 (26.8) <0.001
M19199 2 szAuANTULsIwedlsawalifalalsw 2019 wuwNsEAURTHIIanIeg (BMI)
Body mass index (kg/m2)
h Total )
aracteristics _ _ p-value
(n=1,183) <18.5 18.5-22.9 23-24.9 225
(n=147) (n=434) (n=202) (n=400)
NIH Severity classifications, n (%)
- Moderate illness 520 (44.0) 45(30.6) 154 (35.5) 101 (50.0) 220 (55.0) <0.001
- Severe illness 57(4.8) 2(1.4) 12 (2.8) 6 (3.0) 37(9.3) <0.001

Thailand CPG Severity classifications, n (%)

1. Asymptomatic 54 (4.6) 21(4.3) 26 (6.0) 4(2.0) 3(0.8)
2. Symptomatic 21(1.8) 6 (4.1) 8(1.8) 3(1.5) 4(1.0)
3. Risk/Mild pneumonia 873 (73.8) 106 (72.1) 346 (79.7) 151 (74.8) 270 (67.5)
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M19199 2 (si0) seRuAUTULSIwedsaweliFalalswn 2019 wusnussauaviiananie (BMI)

Body mass index (kg/m2)

Total
Characteristics (hoiigzy <185 185229 23-249 >25 p-value
(n=147)  (n=434) (n=202) (n=400)

4. Pneumonia with hypoxemia 235(19.9)  14(9.5) 54 (12.4)  44(21.8) 123(30.8)
Oxygen therapy, n (%)
- Cannula / Mask 80 (6.8) 6(4.1) 19 (4.4) 13(6.4)  42(10.5) 0.003
- High flow 15(1.3) 0(0.0) 1(0.2) 0(0.0) 14 (3.5) <0.001
- Mechanical ventilator 2(0.2) 0(0.0) 1(0.2) 0(0.0) 1(0.3) 1.000
Refer to tertiary care, n (%) 59 (5.0) 10 (6.8) 17 (3.9) 6 (3.0) 26 (6.5) 0.122
Death, n (%) 1(0.1) 0(0.0) 0(0.0) 0(0.0) 1(0.3) 0.633

A15199 3 ARNduRussendtviutaniswaraisUenuinseausulsslugUaslsafinlie

125 Talsun 2019 Tneld Multivariable-adjusted logistic regression analyses

Odd ratio of Body mass index (kg/m2)

BMI p-
Outcome (95% CI) <185 185229 2325 225 value
(95% C)  (95% CI) (95% CI) (95% CI)

Severe pneumonia (NIH Severity classifications)
Unadjusted 1.2(1.1-1.2) 0.5(0.1-2.2) reference 1.1(0.4-2.9) 3.6(1.8-7.0) <0.001
Adjusted with age group & sex 1.2(1.1-1.3) 0.5(0.1-2.2) reference 1.1(0.4-3.0) 4.2(2.1-8.4) <0.001
Adjusted with age group, sex 1.2(1-1.3) 0.5(0.1-2.2) reference 1.1(0.4-3.0) 4.2(2.1-84) <0.001
& DM
Adjusted with age group, sex, DM 1.2 (1.1-1.2) 0.6 (0.1-2.6) reference 1.2 (0.4-3.3) 4.1(2.0-8.4) <0.001
& dyspnea
Adjusted with age group, sex, DM, 1.2(1.1-1.2) 0.5(0.1-2.4) reference 1.1(0.4-3.1) 4.2(2.0-8.7) <0.001

dyspnea, & vaccine history
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A15197 4 AUFURUSI81I19019889USTAU 1 A1I3EIUTTAU 2 nqueiy inAre 151y
Isatumanu eansmislaveund esusnsu wazsedveesndiaudateidausniu
AunnglaauinseausuwssludUlslsaindolifalalsun 2019 Tneld Multivariable-

adjusted logistic regression analyses

Risk factors Odd ratio (95% CI) p-value
Grade 1 obesity: BMI 25-29.9 kg/m2 (Reference: Normal weight) 5.0(2.2-11.3) <0.001
Grade 2 obesity: BMI 230 kg/m2 (Reference: Normal weight) 3.6 (1.6-8.1) 0.002
Age > 60-79 yr (Reference: Age 15-59 yr) 3.2 (1.7-6.0) <0.001
Age 280 yr (Reference Age: 15-59 yr) 35.6 (9.7-130.9) <0.001
Sex: Male (Reference: Female) 2.0 (1.1-3.6) 0.017
DM (Reference: No DM) 1.0 (0.4-2.6) 0.952
Symptom dyspnea at admission (Reference: No dyspnea) 3.8(2.2-7.2) <0.001
Vaccination 22 dose (Reference: No vaccination) 0.1 (0.01-0.70) 0.022
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