
SUPPLEMENTARY TABLE. Characteristics of patients with available (72%) and missing (28%) height 

and weight information at 238 hospitals that reported height and weight information to PHD-SR 

Characteristics 

COVID-19 patients with 
available height and 

weight (72%) 

COVID-19 patients with 
missing height and 

weight (28%) Logit model† 

 N (%) N (%) Outcome: Missing BMI 

Total 148,494 (100.0) 56,722 (100.0%) Prevalence difference 
(95% Confidence interval) 

Sex      

Female 79,624 (53.6) 28,714 (50.6%) -0.03* (-0.03,-0.02) 
Male 68,870 (46.4) 28,002 (49.4%) Reference 

Age, years                 

18–39 39,545 (26.6) 16,832 (29.7%) Reference 
40–49 20,638 (13.9) 9,037 (15.9%) 0.01 (-0.01,0.02) 
50–64 37,877 (25.5) 14,392 (25.4%) -0.01 (-0.03,0.02) 
65 74 23,158 (15.6) 7,719 (13.6%) 0.01 (-0.02,0.04) 
≥75 27,276 (18.4) 8,742 (15.4%) 0.01 (-0.02,0.05) 

Race/Ethnicity      

Hispanic or Latino 29,576 (19.9) 13,989 (24.7%) 0.04 (-0.01,0.09) 
Non-Hispanic White 75,659 (51.0) 25,833 (45.5%) Reference 
Non-Hispanic Black 30,306 (20.4) 9,600 (16.9%) -0.03 (-0.07,0.01) 
Non-Hispanic Asian 3,536 (2.4) 1,970 (3.5%) 0.09* (0.03,0.15) 
Other 6,729 (4.5) 3,974 (7.0%) 0.11* (0.05,0.16) 
Unknown 2,688 (1.8) 1,356 (2.4%) 0.06* (0.01,0.10) 

Payer Type      

Commercial 49,366 (33.2) 23,257 (41.0%) Reference 
Medicare 55,598 (37.4) 17,126 (30.2%) -0.05* (-0.08,-0.03) 
Medicaid 22,213 (15.0) 7,954 (14.0%) -0.05* (-0.07,-0.03) 
Charity/Indigent/Self-Pay 7,179 (4.8) 4,286 (7.6%) -0.04* (-0.07,-0.01) 
Unknown 14,138 (9.5) 4,099 (7.2%) -0.07* (-0.11,-0.04) 

Severity markers     

Hospitalized 71,491 (48.1) 22,745 (40.1%) -0.06* (-0.09,-0.03) 
  Hospitalized + ICU 34,896 (23.5) 10,767 (19.0) -0.03 (-0.05,0.00) 
  Hospitalized + IMV 9,525 (6.4) 3,147 (5.5) -0.01 (-0.03,0.02) 
  Hospitalized + died 8,348 (5.6) 2,709 (4.8) 0.03* (0.00,0.05) 

Hospital Census Region       

Midwest 33,800 (22.8) 13,720 (24.2%) Reference 
Northeast 18,276 (12.3) 6,736 (11.9%) -0.03 (-0.13,0.07) 
South 94,555 (63.7) 35,408 (62.4%) -0.03 (-0.10,0.04) 
West 1,863 (1.3) 858 (1.5%) -0.04 (-0.16,0.07) 

Abbreviations: PHD-SR=Premier Healthcare Database Special COVID-19 Release; ICU = intensive care unit; IMV = invasive mechanical 
ventilation; BMI = body mass index 
*P-value <0.05 
† The last column of the table represents the results of a single multivariable logit model, with missingness of body mass index (=1 if BMI 
missing, =0 otherwise) as the outcome variable and the following covariates: sex, age group, race/ethnicity, payer type, severe COVID-19 
illness (hospitalization, ICU admission, IMV, and death), hospital census region, hospital urbanicity, and admission month. Prevalence 
differences obtained from the model represent the absolute differences in prevalence of outcome (missing BMI) by the covariates. 

 



All Ages
Outcome: hospitalization

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2
Outcome: ICU care

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2
Outcome:  IMV

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2
Outcome: Death

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2

Age: Under 65
Outcome: hospitalization

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2
Outcome: ICU care 

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2
Outcome: IMV

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2
Outcome: Death

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2

Age: 65 and over
Outcome: hospitalization

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2
Outcome: ICU care

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2
Outcome: IMV

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2
Outcome: Death

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2

Risk Ratio
1.18 (1.15,1.22)
Reference
0.99 (0.97,1.00)
1.03 (1.01,1.05)
1.06 (1.04,1.08)
1.11 (1.08,1.13)
1.20 (1.17,1.23)

1.04 (0.99,1.08)
Reference
0.98 (0.96,1.01)
0.99 (0.96,1.01)
1.01 (0.98,1.04)
1.04 (1.00,1.07)
1.12 (1.08,1.16)

0.94 (0.80,1.10)
Reference
1.11 (1.04,1.18)
1.31 (1.22,1.41)
1.45 (1.33,1.57)
1.62 (1.48,1.77)
1.95 (1.77,2.16)

1.13 (1.01,1.26)
Reference
0.94 (0.89,0.99)
1.04 (0.98,1.10)
1.07 (1.00,1.15)
1.24 (1.13,1.36)
1.48 (1.35,1.62)

1.32 (1.22,1.42)
Reference
1.07 (1.03,1.10)
1.13 (1.10,1.18)
1.19 (1.15,1.23)
1.24 (1.19,1.29)
1.39 (1.33,1.45)

1.10 (0.99,1.22)
Reference
0.93 (0.89,0.96)
0.92 (0.89,0.96)
0.95 (0.92,0.99)
0.99 (0.94,1.04)
1.09 (1.05,1.14)

1.17 (0.89,1.53)
Reference
0.97 (0.87,1.09)
1.14 (1.02,1.27)
1.26 (1.12,1.43)
1.46 (1.29,1.65)
1.86 (1.64,2.11)

1.03 (0.72,1.49)
Reference
0.93 (0.80,1.08)
1.13 (0.97,1.33)
1.31 (1.08,1.59)
1.58 (1.30,1.92)
1.90 (1.61,2.23)

1.07 (1.04,1.10)
Reference
0.96 (0.94,0.97)
0.98 (0.97,1.00)
1.00 (0.98,1.02)
1.04 (1.01,1.07)
1.09 (1.06,1.13)

1.01 (0.97,1.06)
Reference
1.01 (0.99,1.04)
1.02 (0.99,1.06)
1.04 (1.00,1.08)
1.05 (1.00,1.11)
1.07 (1.00,1.13)

0.88 (0.72,1.07)
Reference
1.15 (1.07,1.24)
1.37 (1.26,1.49)
1.51 (1.37,1.65)
1.63 (1.44,1.85)
1.71 (1.48,1.97)

1.11 (0.99,1.24)
Reference
0.97 (0.92,1.03)
1.08 (1.01,1.15)
1.07 (0.98,1.16)
1.19 (1.06,1.33)
1.37 (1.22,1.54)

0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5

Risk Ratio (95% confidence interval)

Abbreviations: PHD-SR = Premier Healthcare  Database Special COVID-19 Release; ICU = intensive care or stepdown unit; 
IMV = invasive mechanical ventilation. 
*Each panel contains the results of a single logit model, adjusted for BMI category, underlying medical conditions 
(hypertension, diabetes, chronic kidney disease, asthma, coronary atherosclerosis and other heart disease, chronic 
obstructive pulmonary disease and bronchiectasis, and cancer), age, sex, race/ethnicity, payer type, hospital urbanicity, 
hospital census region, and admission month as controls. Age group (18–39 (reference), 40–49, 50–64, 65–74, ≥75) was 
used as a control in the models that included patients of all ages (top four panels), whereas continuous age as cubic 
polynomial was used as a control in models stratified by age (<65 and ≥65). Risk for hospitalization is estimated in the full
sample; risk for ICU care, IMV, and death are estimated in the inpatient sample. Patients who died without using ICU care 
or IMV were excluded from the sample when estimating the model with outcome of ICU care or IMV. 
† Underlying medical conditions were defined by (1) using Chronic Condition Indicator to identify chronic ICD-10-CM 
codes from January 2019 to (and including) patient’s first COVID-19  encounter; (2) aggregating the chronic ICD-10-CM 
codes into a smaller number of meaningful categories using Clinical Classification Software Refined (CCSR; Hypertension 
– CIR007, CIR008, coronary atherosclerosis and other heart disease – CIR011, chronic kidney disease – GEN003, diabetes 
– END006, END007, cancers – all CCSR categories starting with “NEO,” chronic obstructive pulmonary disease and 
bronchiectasis – RSP008). ICD-10-CM codes marked as “non-chronic” by Chronic Conditions Indicator were excluded 
from the CCSR categories.

SUPPLEMENTARY FIGURE 1. A sensitivity analysis of association between body mass index and severe COVID-19 
illness (risk of hospitalization, ICU care, IMV, death) among adult patients ≥18 years in PHD-SR, controlling for other 
underlying medical conditions*†



Abbreviations: PHD-SR = Premier Healthcare Database Special COVID-19 Release; ICU = intensive care or stepdown unit; IMV 
= invasive mechanical ventilation. 
*Each panel contains the results of a single logit model, adjusted for BMI category, age group, sex, race/ethnicity, payer 
type, hospital urbanicity, hospital census region, and admission month as controls. Risk for hospitalization is estimated in the
full sample; risk for ICU care, IMV, and death is estimated in the inpatient sample. Patients who died without using ICU care
or IMV were excluded from the sample when estimating the model with outcome of ICU care or IMV.
Each model used multiple imputation of the missing BMI category (28% of the sample) with multiomial logit as the 
imputation method and 20 imputations.
`

All Ages
Outcome: hospitalization

<18.5 kg/m2
18.5–24  kg/m2

25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2

Outcome: ICU care
<18.5 kg/m2

18.5–24  kg/m2
25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2

Outcome:  IMV
<18.5 kg/m2

18.5–24  kg/m2
25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2

Outcome: Death
<18.5 kg/m2

18.5–24  kg/m2
25–29 kg/m2
30–34 kg/m2
35–39 kg/m2
40–44 kg/m2

≥45 kg/m2

Risk Ratio
1.22 (1.17,1.26)
Reference
0.99 (0.98,1.01)
1.07 (1.05,1.09)
1.14 (1.12,1.16)
1.22 (1.19,1.24)
1.35 (1.32,1.38)

1.03 (0.98,1.08)
Reference
0.99 (0.96,1.01)
1.00 (0.97,1.02)
1.03 (1.01,1.06)
1.07 (1.03,1.10)
1.16 (1.12,1.20)

0.92 (0.79,1.07)
Reference
1.12 (1.06,1.18)
1.35 (1.27,1.44)
1.51 (1.41,1.62)
1.71 (1.57,1.86)
2.07 (1.90,2.26)

1.10 (0.98,1.23)
Reference
0.95 (0.90,1.00)
1.07 (1.02,1.13)
1.14 (1.06,1.22)
1.32 (1.21,1.45)
1.59 (1.47,1.73)

0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5

Risk Ratios (95% confidence interval)

SUPPLEMENTARY FIGURE 2. A sensitivity analysis of association between body mass index and severe COVID-19 
illness (risk for hospitalization, ICU care, IMV, death) among adult patients ≥18 years in PHD-SR using multiple 
imputation of BMI category*
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