Supplementary Table 4. Analysis of relationship between comorbidities and presence of COVID-19 in whole study participants

	Comorbidities
	Case
(n = 7,341)
	Control
(n = 212,620)
	Univariate
	Multivariable model 1
	Multivariable model 1 Backward
	Multivariable model 2
	Multivariable model 2 Backward

	Endocrinopathy

	Diabetes
	1,043 (14.2)
	39,037 (18.4)
	0.737 (0.689–0.787)
	1.254 (1.154–1.362)
	.
	1.206 (1.106–1.315)
	1.216 (1.124–1.315)

	IDDM
	32 (0.4)
	1,878 (0.9)
	0.491 (0.346–0.697)
	1.000 (0.697–1.436)
	.
	.
	.

	NIDDM without complication
	867 (11.8)
	32,393 (15.2)
	0.745 (0.694–0.801)
	1.278 (1.172–1.394)
	.
	.
	.

	NIDDM with complication
	485 (6.6)
	20,876 (9.8)
	0.650 (0.521–0.713)
	1.182 (1.062–1.316)
	.
	.
	.

	Thyroid disease
	434 (5.9)
	13,491 (6.4)
	0.927 (0.840–1.024)
	1.059 (0.955–1.176)
	.
	1.064 (0.956–1.184)
	.

	Cushing syndrome
	2 (0.03)
	215 (0.1)
	0.271 (0.068–1.086)
	0.522 (0.126–2.156)
	.
	0.511 (0.123–2.126)
	.

	Osteoporosis
	633 (8.6)
	20,467 (9.6)
	0.886 (0.816–0.962)
	1.128 (1.024–1.242)
	.
	1.157 (1.049–1.277)
	1.145 (1.039–1.262)

	Cardiac disease

	Isolated hypertension
	1,628 (22.2)
	64,412 (30.3)
	0.656 (0.620–0.693)
	0.941 (0.875–1.013)
	.
	0.954 (0.884–1.030)
	.

	Ischemic heart disease
	306 (4.2)
	18,971 (8.9)
	0.444 (0.396–0.498)
	0.780 (0.689–0.883)
	.
	0.803 (0.704–0.916)
	0.789 (0.696–0.894)

	Heart failure and cardiomyopathy
	266 (3.62)
	13,881 (6.5)
	0.538 (0.476–0.609)
	0.893 (0.780–1.022)
	.
	1.028 (0.887–1.191)
	.

	Valvular heart disease
	28 (0.4)
	1,960 (0.9)
	0.412 (0.283–0.598)
	0.703 (0.480–1.031)
	.
	0.800 (0.541–1.182)
	.

	Cardiac arrhythmia
	201 (2.7)
	11,517 (5.4)
	0.492 (0.427–0.566)
	0.815 (0.703–0.945)
	.
	0.890 (0.762–1.039)
	.

	Chronic respiratory disease

	Chronic upper respiratory disease
	4,430 (60.4)
	140,924 (66.3)
	0.774 (0.738–0.812)
	0.905 (0.859–0.952)
	.
	1.028 (0.971–1.087)
	.

	Chronic lower respiratory disease
	1,639 (22.3)
	72,058 (33.9)
	0.561 (0.530–0.593)
	0.762 (0.717–0.810)
	.
	0.772 (0.724–0.823)
	0.778 (0.732–0.827)

	Environmental lung disease
	11 (0.2)
	1,267 (0.6)
	0.250 (0.138–0.453)
	0.536 (0.292–0.981)
	.
	0.658 (0.357–1.213)
	.

	Interstitial lung disease
	12 (0.2)
	1580 (0.7)
	0.219 (0.124–0.386)
	0.494 (0.278–0.878)
	.
	0.547 (0.307–0.974)
	0.547 (0.307–0.974)

	Chronic respiratory failure and diaphragm palsy
	1 (0.01)
	261 (0.1)
	0.112 (0.016–0.790)
	0.379 (0.052–2.732)
	.
	0.461 (0.036–3.347)
	.

	Pulmonary vascular disease
	11 (0.2)
	1,279 (0.6)
	0.248 (0.137–0.449)
	0.615 (0.336–1.129)
	.
	0.743 (0.404–1.368)
	.

	Renal disease and ESRD

	Hypertensive renal disease
	19 (0.3)
	1,611 (0.8)
	0.341 (0.217–0.536)
	0.759 (0.477–1.207)
	.
	0.884 (0.550–1.420)
	.

	Glomerular disease
	76 (1.0)
	3,690 (1.7)
	0.592 (0.471–0.744)
	0.973 (0.768–1.232)
	.
	1.070 (0.841–1.361)
	.

	Renal tubular interstitial disease
	37 (0.5)
	1,811 (0.9)
	0.590 (0.425–0.817)
	0.888 (0.635–1.243)
	.
	0.974 (0.693–1.369)
	.

	History of ARF
	6 (0.1)
	2,282 (1.1)
	0.075 (0.034–0.168)
	0.222 (0.099–0.497)
	.
	0.284 (0.126–0.637)
	0.277 (0.124–0.623)

	CRF and ESRD
	72 (1.0)
	9,149 (4.3)
	0.220 (0.175–0.278)
	0.532 (0.417–0.678)
	.
	0.503 (0.389–0.651)
	0.505 (0.393–0.647)

	Urolithiasis
	85 (1.2)
	3,814 (1.8)
	0.641 (0.517–0.796)
	0.824 (0.660–1.029)
	.
	0.850 (0.680–1.064)
	.

	Viral hepatitis and chronic liver disease

	HBV acute and chronic
	115 (1.6)
	4,387 (2.1)
	0.756 (0.627–0.911)
	0.997 (0.822–1.210)
	.
	1.066 (0.873–1.302)
	.

	HCV acute and chronic
	17 (0.2)
	954 (0.5)
	0.515 (0.319–0.832)
	0.884 (0.540–1.448)
	.
	0.953 (0.579–1.569)
	.

	Non-B, non-C hepatitis
	612 (8.3)
	22,196 (10.4)
	0.780 (0.718–0.849)
	1.058 (0.967–1.158)
	.
	1.056 (0.960–1.162)
	.

	Liver cirrhosis
	44 (0.6)
	3,833 (1.8)
	0.329 (0.245–0.444)
	0.655 (0.482–0.891)
	.
	0.633 (0.449–0.755)
	0.656 (0.481–0.894)

	Hepatic failure
	6 (0.1)
	751 (0.4)
	0.231 (0.103–0.516)
	0.668 (0.294–1.517)
	.
	0.816 (0.355–1.878)
	.

	Disease of digestive system

	Non-infectious disease of upper digestive system
	6,388 (87.0)
	196,527 (89.4)
	0.549 (0.512–0.589)
	0.683 (0.634–0.737)
	.
	0.710 (0.656–0.769)
	0.720 (0.667–0.777)

	Non-infectious disease of lower digestive system
	2,013 (27.4)
	80,096 (37.7)
	0.625 (0.593–0.659)
	0.841 (0.793–0.891)
	.
	0.883 (0.832–0.938)
	0.884 (0.834–0.939)

	Pancreatic disease
	40 (0.5)
	4,933 (2.3)
	0.231 (0.169–0.315)
	0.473 (0.344–0.649)
	.
	0.525 (0.381–0.723)
	0.531 (0.386–0.731)

	Biliary disease
	129 (1.8)
	9,813 (4.6)
	0.370 (0.311–0.441)
	0.611 (0.510–0.732)
	.
	0.666 (0.555–0.799)
	0.669 (0.558–0.802)

	Chronic neurologic disease

	Systemic atrophy
	3 (0.04)
	320 (0.2)
	0.273 (0.088–0.848)
	0.473 (0.149–1.499)
	.
	0.525 (0.165–1.673)
	.

	Parkinsonism and movement disorder
	265 (3.6)
	8,890 (4.2)
	0.858 (0.758–0.972)
	1.037 (0.908–1.185)
	.
	0.981 (0.848–1.134)
	.

	Alzheimer and degenerative disease
	207 (2.8)
	9,266 (4.4)
	0.637 (0.554–0.732)
	0.880 (0.758–1.023)
	.
	0.885 (0.758–1.034)
	.

	Multiple sclerosis
	6 (0.08)
	190 (0.09)
	0.918 (0.408–2.067)
	1.147 (0.493–2.671)
	.
	1.364 (0.585–3.178)
	.

	Epilepsy
	131 (1.8)
	6,776 (3.2)
	0.552 (0.464–0.657)
	0.786 (0.655–0.944)
	.
	0.742 (0.612–0.900)
	0.738 (0.611–0.891)

	Transient cerebral ischemia, stroke, Cerebral hemorrhage
	487 (6.6)
	22,223 (10.5)
	0.609 (0.555–0.668)
	0.853 (0.766–0.949)
	.
	0.847 (0.757–0.949)
	0.821 (0.739–0.913)

	Dementia
	368 (5.0)
	13,809 (6.5)
	0.760 (0.684–0.845)
	0.965 (0.853–1.092)
	.
	0.984 (0.859–1.126)
	.

	Malignancy
	
	
	
	
	
	
	

	Solid organ, except respiratory and thyroid
	223 (3.0)
	18,556 (8.7)
	0.328 (0.287–0.375)
	0.748 (0.647–0.866)
	.
	0.682 (0.586–0.794)
	0.699 (0.606–0.807)

	Respiratory tract
	28 (0.4)
	3,822 (1.8)
	0.209 (0.144–0.304)
	0.651 (0.445–0.954)
	.
	0.624 (0.425–0.917)
	0.634 (0.433–0.928)

	Thyroid cancer
	80 (1.1)
	2,473 (1.2)
	0.938 (0.750–1.173)
	1.031 (0.817–1.302)
	.
	0.881 (0.694–1.118)
	.

	Hematologic
	8 (0.1)
	1,731 (0.8)
	0.133 (0.067–0.267)
	0.393 (0.195–0.794)
	.
	0.353 (0.174–0.718)
	0.375 (0.186–0.759)

	Musculoskeletal and Rheumatologic disease

	Rheumatoid arthritis
	186 (2.5)
	5,853 (2.8)
	0.918 (0.792–1.065)
	1.207 (1.034–1.410)
	.
	1.238 (1.054–1.454)
	1.244 (1.061–1.459)

	SLE
	0 (0.0)
	0 (0.0)
	.
	.
	.
	.
	.

	Systemic connective tissue disease
	39 (0.5)
	2,410 (1.1)
	0.466 (0.339–0.640)
	0.679 (0.491–0.938)
	.
	0.647 (0.464–0.901)
	0.648 (0.465–0.902)

	Hematologic disease

	Anemia
	505 (6.9)
	26,462 (12.5)
	0.520 (0.474–0.569)
	0.798 (0.722–0.881)
	.
	0.851 (0.768–0.944)
	0.854 (0.771–0.945)

	Coagulopathy
	35 (0.5)
	2,839 (1.3)
	0.355 (0.254–0.495)
	0.780 (0.553–1.099)
	.
	0.957 (0.675–1.358)
	.

	Bone marrow dysfunction
	24 (0.3)
	2,298 (1.1)
	0.300 (0.201–0.449)
	0.962 (0.636–1.454)
	.
	1.211 (0.795–1.845)
	.

	Obesity
	3 (0.04)
	339 (0.2)
	0.259 (0.083–0.801)
	0.371 (0.118–1.165)
	.
	0.356 (0.113–1.122)
	.

	Nutritional deficiency
	287 (3.9)
	15,128 (7.1)
	0.531 (0.471–0.598)
	0.909 (0.802–1.031)
	.
	0.930 (0.819–1.057)
	.

	Mental and behavioral disorders

	Mental disorder of substance use
	86 (1.2)
	2,504 (1.2)
	0.995 (0.801–1.235)
	1.321 (1.049–1.665)
	.
	1.381 (1.084–1.758)
	1.346 (1.062–1.706)

	Schizophrenia
	263 (3.6)
	4,717 (2.2)
	1.638 (1.443–1.858)
	1.614 (1.401–1.859)
	.
	1.721 (1.469–2.017)
	1.692 (1.461–1.961)

	Mood disorder
	769 (10.8)
	31,575 (14.9)
	0.697 (0.647–0.751)
	0.943 (0.868–1.023)
	.
	0.925 (0.841–1.018)
	.

	Neurosis
	931 (12.7)
	36,488 (17.2)
	0.701 (0.654–0.752)
	0.894 (0.828–0.965)
	.
	0.919 (0.845–0.999)
	0.895 (0.827–0.969)

	Personality disorder
	13 (0.2)
	415 (0.2)
	0.911 (0.525–1.581)
	1.206 (0.680–2.141)
	.
	1.122 (0.627–2.010)
	.

	Mental retardation, Development disorder
	37 (0.5)
	542 (0.3)
	1.983 (1.420–2.769)
	1.511 (1.051–2.173)
	.
	1.446 (0.993–2.105)
	.

	Immune deficiency, HIV infection
	4 (0.1)
	320 (0.2)
	0.362 (0.135–0.971)
	0.787 (0.289–2.144)
	.
	0.659 (0.241–1.803)
	.


Data are presented as number (%) or odds ratio (95% confidence interval).

COVID-19 = coronavirus disease 2019, IDDM = insulin dependent diabetes mellitus, NIDDM = non-insulin dependent diabetes mellitus, ARF = acute renal failure, CRF = chronic renal failure, ESRD = end-stage renal disease, HBV = hepatitis B virus, HCV = hepatitis C virus, SLE = systemic lupus erythematosus, HIV = human immunodeficiency virus.
