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Figure 1. Frame of the study.

Independent variables

Factors of interest
Underlying disease factors

Diabetes mellitus, Hypertension, Heart failure,
Chronic cardiac disease, Asthma, Cancer. Dementia,
Chronic obstructive pulmonary disease,
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Health and functional status factors

Body mass index, Systolic blood pressure,
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Fatigue/Malaise, Dyspnea, Headache,
Altered consciousness, Naunsea/ Vomiting, Diarrhea

Dependent variables

Clinical
severity
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Figure 2. Selection process of the study sample.

Patients with COVID-19 information
from KCDC by April 30, 2020
(N=5,628)

L

Missing data of clinical severity
(N=27 excluded)

Missing data of underlying disease
(N=347 excluded)

¥

L4

Missing data of clinical symptoms
(N=158 excluded)

L 4

Missing data of pregnancy
(N=19 excluded)

Final study population
(N=5,077)

Men Women
(N=2.106) (N=2971)
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Table 1. Definition of the dependent variable.

Variable Category Definition
No limit of activity
Limit of activity but no oxygen treatment required
Non-severe
Oxygen treatment with nasal prong
Oxygen treatment with facial mask
Non-invasive ventilation
Clinical High flow oxygen treatment
severity
Invasive ventilation
Severe or . .
Death Multi-organ failure

Extra corporeal membrane oxygenation(ECMO)
Continuous renal replacement therapy(CCRT)

Death
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Table 2. Definition of the independent variables: Underlying disease factors.

Variables Category
) . 1. No
Diabetes mellitus
2. Yes
H tensi 1. No
ertension
yp 2.Yes
. 1. No
Heart failure
2. Yes
] L 1. No
Chronic cardiac disease
2.Yes
1. No
Asthma
2. Yes
1. No
COPD
2.Yes
o . 1. No
Chronic kidney disease
2.Yes
o 1. No
Chronic liver disease
2.Yes
1. No
Cancer
2.Yes
_ _ _ 1. No
Rheumatic/Autoimmune disease
2.Yes
. 1. No
Dementia
2.Yes
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Table 3. Definition of independent variables: Socio-demographic factors.

Variables Category
Age(years) 1.0-39
2. 40-69
3.270
Pregnancy(Women) 1. No
2.Yes
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Table 4. Definition of independent variables: Health and functional status factors.

Variables

Category

Body mass index

. Underweight
. Normal

. Overweight
. Obese

. No-answer

Systolic blood pressure

. Normal
. Pre-hypertension

. Hypertension

Heart rate

. Bradycardia
. Normal

. Tachycardia

1
2
3
4
5
1
2
3
1
2
3
1.
2
1
2
1
2
1
2
1
2
1
2

History of fever No
. Yes
Cough . No
. Yes
Sputum .No
. Yes
Sore throat . No
. Yes
Rhinorrhea . No
. Yes
Myalgia . No
. Yes
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Table 4. Definition of independent variables: Health and functional status factors

(continued).
Variables Category
Fatigue/Malaise 1. No
2.Yes
Dyspnea 1. No
2.Yes
Headache 1. No
2.Yes
Altered consciousness 1. No
2.Yes
Nausea/\VVomiting 1. No
2.Yes
Diarrhea 1. No
2.Yes
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Table 5. General characteristics of the study sample by gender.

Men (N=2,106) Women (N=2,971)

Variable Category N % N %
Socio-demgraphic factors
0-39 853 (40.5) 848 (3.5
Age(years) 40-69 929 (44.1) 1,604  (54.0)
>70 324 (15.4) 519 (17.5)
No - - 2,952  (99.4)
Pregnancy
Yes - - 19 (0.6)
Health and functional status factors
Underweight 73 (3.5 155  (56.2)
Normal 564 (26.8) 1,111 (37.4)
Body mass index Overweight 452 (21.4) 493  (16.6)
Obese 610 (29.0) 535  (18.0)
No-answer 407 (19.3) 677  (22.8)
Normal 361 (17.2) 874  (29.4)
Systolic blood pressure  Pre-hypertension 902 (42.8) 1,162 (39.1)
Hypertension 843 (40.0) 935 (31.5)
Bradycardia 49 (2.3) 59 (2.0
Heart rate Normal 1,748 (83.0) 2,510 (84.5)
Tachycardia 309 (14.7) 402  (13.5)
No 1,621 (77.0) 2,248  (75.7)
Fever Yes 485 (23.0) 723 (24.3)
No 1,275 (60.5) 1,671  (56.2)
Cough Yes 831 (395) 1300 (43.8)
No 1,565 (74.3) 2,063  (69.1)
Sputum Yes 541 (25.7) 918  (30.9)
No 1,849 (87.8) 2,451  (82.5)
Sore throat Yes 257 (122) 520 (17.5)
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Table 5. General characteristics of the study sample by gender(continued).

Men (N=2,106) Women (N=2,971)

Variable Category N % N %
Rhinorrhea No 1,905 (90.5) 2,666  (89.7)
Yes 201 (9.5) 305 (10.3)
Myalgia No 1,817 (86.3) 2,438  (82.1)
Yes 289 (13.7) 533 (17.9)
Fatigue/Malaise No 2,007 (95.3) 2,843  (95.7)
Yes 99 (4.7) 128  (4.3)
Dyspnea No 1,866 (88.6) 2,596  (87.4)
Yes 240 (11.4) 375  (12.6)
Headache No 1,835 (87.1) 2,397  (80.7)
Yes 271 (12.9) 574  (19.3)
Altered consciousness No 2,094 (99.4) 2,954  (99.4)
Yes 12 (0.6) 17 (0.6)
Nausea/\VVomiting No 2,040 (96.9) 2,802  (94.3)
Yes 66 (3.1) 169 (5.7)
Diarrhea No 1,931 (91.7) 2,707  (91.1)
Yes 175 (8.3) 264  (8.9)
Underlying disease factors
) . No 1,794 (85.2) 2,622 (88.2)
Diabetes mellitus
Yes 312 (14.8) 349 (11.8)
. No 1,633 (77.5) 2,308 (77.7)
Hypertension
Yes 473 (22.5) 663 (22.3)
i No 2,086 (99.1) 2,935 (98.8)
Heart failure
Yes 20 (0.9) 36 (1.2)
) o No 2,020 (95.9) 2,885 (97.1)
Chronic cardiac disease
Yes 86 (4.1) 86 (2.9)
No 2,060 (97.8) 2,896 (97.5)
Asthma
Yes 46 (2.2) 75 (2.5)
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Table 5. General characteristics of the study sample by gender(continued).

Men (N=2,106)

Women (N=2,971)

Variable Category N % N %
Underlying disease factors
Chronic obstructive No 2,082 (98.9) 2,956 (99.5)
pulmonary disease Yes 24 (1.1) 15 (0.5)
o . No 2,080 (98.8) 2,943 (99.1)
Chronic kidney disease
Yes 26 (1.2) 28 (0.9)
o ) No 2,060 (97.8) 2,937 (98.9)
Chronic liver disease
Yes 46 (2.2) 34 (1.1)
No 2,057 (97.7) 2,880 (96.9)
Cancer
Yes 49 (2.3) 91 (3.1)
Rheumatic/ No 2,094 (994) 2,946 (992)
Autoimmune disease Yes 12 (0.6) 25 (0.8)
] No 2,038 (96.8) 2,820 (94.9)
Dementia
Yes 68 (3.2) 151 (5.1)
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Table 6. Differences in clinical severity for each characteristic by gender: men

Clinical severity

Variable Category Non-severe  Severe or Death P-value
(N=1,956) (N=150)

Socio-demographic factors

Age(years) 0-39 850 (99.6) 3 (0.4)
40-69 874 (94.1) 55 (5.9 <.001
>70 232 (71.6) 92 (28.4)

Health and functional status factors

Body mass index Underweight 67 (91.8) 6 (8.2
Normal 533 (945) 31 (5.5)
Overweight 430 (95.1) 22 (4.9 <.001
Obese 568 (93.1) 42 (6.9)
No-answer 358 (88.0) 49 (12.0)

Systolic blood pressure  Normal 332 (9200 29 (8.0
Pre-hypertension 853 (94.6) 49 (5.4 0.032
Hypertension 771 (915) 72 (8.5

Heart rate Bradycardia 48  (98.0) 1 (2.0
Normal 1,640 (93.8) 108 (6.2) <.001
Tachycardia 268 (86.7) 41 (13.3)

Fever No 1538 (94.9) 83 (5.1) <001
Yes 418 (86.2) 67 (13.8)

Cough No 1,184 (929) 91 (7.1) 0.974
Yes 772 (929) 59 (7.1)

Sputum No 1,469 (93.9) 96 (6.1) 0.003
Yes 487 (90.0) 54 (10.0)

Sore throat No 1,709 (92.4) 140 (7.6) 0,032
Yes 247 (96.1) 10 (3.9
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Table 6. Differences in clinical severity for each characteristic by gender: men

(continued).
Clinical severity
Variable Category Non-severe  Severe or Death ~ P-value
(N=1,956) (N=150)
Health and functional status factors
Rhinorrhea No 1,759 (92.3) 146 (7.7) 0.003
Yes 197 (98.0) 4  (2.0)
Myalgia No 1,687 (92.8) 130 (7.2) 0.886
Yes 269 (93.1) 20 (6.9
Fatigue/Malaise No 1,872 (93.3) 135 (6.7) 0.002
Yes 84 (84.8) 15 (15.2)
Dyspnea No 1,794 (96.1) 72 (3.9 <001
Yes 162 (67.5) 78 (32.5)
Headache No 1,699 (92.6) 136 (7.4) 0.180
Yes 257 (94.8) 14 (5.2)
Altered consciousness  No 1,955 (93.4) 139 (6.6) <001
Yes 1 (8.3 11 (91.7)
Nausea/Vomiting No 1,901 (93.2) 139 (6.8) 0,008
Yes 55 (83.3) 11 (16.7)
Diarrhea No 1,792 (92.8) 139 (7.2) 0.653
Yes 164 (93.7) 11 (6.3)
Underlying disease factors
. . No 1,702 (94.9) 92 (5.1)
Diabetes mellitus <.001
Yes 254 (81.4) 58 (18.6)
. No 1,560 (95.5) 73 (45)
Hypertension <.001
Yes 396 (83.7) 77 (16.3)
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Table 6. Differences in clinical severity for each characteristic by gender: men

(continued).
Clinical severity
Variable Category Non-severe Severe or Death  P-value
(N=1,956) (N=150)
Underlying disease factors
. No 1,942 (93.1) 144 (6.9)
Heart failure 0.002
Yes 14 (70.0) 6 (30.0)
] ) ] No 1,888 (93.5) 132 (6.5)
Chronic cardiac disease <.001
Yes 68 (79.1) 18 (20.9)
No 1,914 (92.9) 146  (7.1)
Asthma 0.565
Yes 42 (91.3) 4 (8.7)
Chronic obstructive No 1,938 (93.1) 144 (6.9) 0.005
pulmonary disease Yes 18  (75.0) 6 (25.0) '
L . No 1,937 (93.1) 143  (6.9)
Chronic kidney disease 0.002
Yes 19 (73.1) 7  (26.9
o . No 1,916 (93.0) 144  (7.0)
Chronic liver disease 0.137
Yes 40 (87.0) 6 (13.0)
No 1,921 (93.4) 136 (6.6)
Cancer <.001
Yes 35 (71.4) 14  (28.6)
Rheumatic/ No 1,947 (93.0) 147 (7.0) 0.048
Autoimmune disease Yes 9 (75.0) 3 (25.0) '
_ No 1,917 (94.1) 121 (5.9)
Dementia <.001
Yes 39 (57.4) 29 (42.6)
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Table 7. Differences in clinical severity for each characteristic by gender: women

Clinical severity

Variable Category Non-severe Severe or Death ~ P-value
(N=2,838) (N=133)

Socio-demographic factors

Age(years) 0-39 844  (99.5) 4 (0.5)
40-69 1,578 (98.4) 26 (1.6) <.001
>70 416  (80.2) 103 (19.8)

Pregnancy No 2,819 (95.5) 133 (4.5) 0.677
Yes 19  (100.0) -

Health and functional status factors

Body mass Underweight 143 (92.3) 12 (7.7)

index Normal 1,078 (97.0) 33 (3.0
Overweight 483  (98.0) 10 (2.0) <.001
Obese 514  (96.1) 21 (3.9
No-answer 620 (91.6) 57 (8.4)

Systolic blood  Normal 832  (95.2) 42 (4.8)

pressure Pre-hypertension 1,130  (97.2) 32 (2.8) <.001
Hypertension 876  (93.7) 59 (6.3)

Heart rate Bradycardia 54 (91.5) 5 (8.5
Normal 2,404  (95.8) 106  (4.2) 0.173
Tachycardia 380 (94.5) 22 (5.5)

Fever No 2,163 (96.2) 85 (3.8) 0.001
Yes 675 (93.4) 48 (6.6)

Cough No 1,589 (95.1) 82 (4.9) 0.198
Yes 1,249  (96.1) 51 (3.9)

Sputum No 1,958 (95.4) 95 (4.6) 0,55
Yes 880 (95.9) 38 (4.1)
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Table 7. Differences in clinical severity for each characteristic by gender: women

(continued).
Clinical severity
Variable Category Non-severe Severe or Death ~ p-value
(N=2,838) (N=133)
Health and functional status factors
Sore throat No 2,321 (94.7) 130 (5.3) <001
Yes 517  (99.4) 3 (0.6)
Rhinorrhea No 2,537 (95.2) 129 (4.8) 0.005
Yes 301 (98.7) 4 (1.3)
Myalgia No 2,315 (95.0) 123 (5.0) 0.001
Yes 523  (98.1) 10 (1.9
Fatigue/Malaise No 2,717 (95.6) 126 (4.4) 0,579
Yes 121 (94.5) 7 (5.5)
Dyspnea No 2,524 (97.2) 72 (2.8) <001
Yes 314  (83.7) 61 (16.3)
Headache No 2,272 (94.8) 125 (5.2) <001
Yes 566  (98.6) 8 (1.4)
Altergd No 2,831 (95.8) 123 (4.2) <001
consciousness Yes 7 (412 10 (58.8)
Nausea/\VVomiting No 2,677 (95.5) 125 (4.5) 0.868
Yes 161  (95.3) 8 4.7
Diarrhea No 2,585 (95.5) 122 (4.5) 0.799
Yes 253  (95.8) 11 (4.2
Underlying disease factors
. . No 2,536 (96.7) 86 (3.3)
Diabetes mellitus <.001
Yes 302 (86.5) 47 (13.5)
. No 2,263 (98.1) 45 (1.9)
Hypertension <.001
Yes 575 (86.7) 88 (13.3)
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Table 7. Differences in clinical severity for each characteristic by gender: women

(continued).
Clinical severity
Variable Category Non-severe Severe or Death ~ P-value
(N=2,838) (N=133)
Underlying disease factors
_ No 2,814  (95.9) 121 (4.1)
Heart failure <.001
Yes 24 (66.7) 12 (33.3)
Chronic cardiac No 2,762 (95.7) 123 (4.3) 0.004
disease Yes 76 (88.4) 10 (11.6) '
No 2,772 (95.7) 124 (4.3)
Asthma 0.006
Yes 66  (88.0) 9 (12.0)
Chronic obstructive ~ No 2,827 (95.6) 129 (4.4) 0.004
pulmonary disease  Yes 11 (73.3) 4 (26.7) '
Chronic kidney No 2,821 (95.9) 122 (4.1) <001
disease Yes 17 (60.7) 11 (39.3) '
- . No 2,805 (95.5) 132 (4.5)
Chronic liver disease 0.498
Yes 33 (97.1) 1 (2.9)
No 2,751  (95.5) 129 (4.5)
Cancer 0.858
Yes 87 (95.6) 4 (44
Rheumatic/ No 2,813 (95.5) 133 (4.5) 0.626
Autoimmune disease  Yes 25  (100.0) - '
_ No 2,734 (97.0) 86 (3.0
Dementia <.001
Yes 104  (68.9) 47 (31.1)
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7.82) 0.2 EAASE F2o5A Tt
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WAHE 40-69 Al A el 8.80(95% CI=2.96-26.12), 70 Al ©]A}
Aol 41.94(95% C1=13.81-127.38)0]1 o™ FEAH o= {233t
T8 A7 9 V) EdE 209 HEST Uib] ST W ARG o] 3 waln R
AAZAFBMD v)-SETolA 1.89(95% CI=1.07-3.34), @} S wiw

2.21(95% CI=1.37—3.57), &d+ 2.53(95% CI=1.68—3.82), A
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Table 8. Crude and adjusted associations between chronic disease characteristics and

clinical severity in men.

Model 1 Model 2 Model 3
Variables Severe or Death Severe or Death Severe or Death
OR 95% CI OR 95% CI OR 95% CI

Underlying disease factors?

Diabetes mellitus 259" (1.72-389) 190" (1.26-2.85) 1.81% (1.18-2.77)

Hypertension 259" (1.76-3.81) 141 (0.95-2.09) 120 (0.79-1.82)

Heart failure 357" (120-1061) 185 (0.63-542) 178 (0.55-5.74)

Chronic cardiac

disease 2117 (1.14-3.92) 140 (0.75-2.61) 136 (0.68-2.72)

Asthma 094 (0.30-2.92) 081 (025-263) 068 (0.18-2.64)

Chronic obstructive

. 3.31° (1.08-10.09) 2.28 (0.72-7.18) 2.55 (0.84-7.78)
pulmonary disease

dC.hrO”'C kidney 1.73 (0.60-4.98) 173 (0.60-5.04) 177 (0.60-5.26)
Isease

dC.hrO”'C""er 109 (0.41-2.88) 138 (052-369) 122 (0.45-3.32)
Isease

Cancer 5477 (271-11.04) 267" (131-544) 2.69™ (1.27-5.69)
Rheumatic/ . ox
Adpimmune dicae 481 (L16-19.98) 361 (088-1489) 669" (160-27.98)
Dementia 10.44™ (599-1820) 422" (2.38-7.49) 4.09™ (2.14-7.82)

1) Reference: 'No disease' for each Underlying disease.
T *: p<0.05, **: p<0.01, ***: p<0.001
11 OR: Odds ratio CI: Confidence interval
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Table 8. Crude and adjusted associations between chronic disease characteristics and

clinical severity in men (continued).

Model 1 Model 2 Model 3
Variables Severe or Death Severe or Death Severe or Death
OR  95% CI OR 95% ClI OR 95% ClI

Socio-demographic factors
Age (ref: 0-39)

40-69 11.27"" (3.45-36.84) 8.80™" (2.96-26.12)

>70 48.11™" (1451-15946) 41.94™ (13.81-127.38)
Health and functional status factors
Body mass index (ref: Normal)

Underweight 1.32 (0.43-4.07)

Overweight 1.08 (0.57-2.04)

Obese 1.73 (0.98-3.07)

No-answer 1.89" (1.07-3.34)
Heart rate (ref: Normal)

Bradycardia 0.55 (0.10-3.11)

Tachycardia 221" (1.37-3.57)
FeverY 253" (1.68-3.82)
Cough? 0.88 (0.54-1.42)
Sputum? 1.74" (1.06-2.86)
Rhinorrhea) 0.35" (0.13-0.93)
Headache? 0.90 (0.47-1.72)
Altered 86.15™  (7.66-969.16)

consciousness?

1) Reference: 'No' for each Health and function status factor
T " p<0.05, *: p<0.01, ": p<0.001
11 OR: Odds ratio CI: Confidence interval
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Table 9. Crude and adjusted associations between chronic disease characteristics and

clinical severity in women.

Model 1 Model 2 Model 3
Variables Severe or Death Severe or Death Severe or Death
OR 95% ClI  OR 95% CI OR  95%Cl
Underlying disease factors?
Diabetes mellitus ~ 1.93” (1.24-2.99)  1.58" (1.02-2.44)  1.87° (1.15-3.02)
Hypertension 4.06™ (2.66-6.20) 2.09™ (1.35-325) 173" (1.08-2.78)
Heart failure 3.19" (1.34-7.59)  2.25 (0.98-5.20) 2.04 (0.82-5.04)
dC.hrO”'C‘:ard'aC 1.09 (0.48-245) 092 (0.42-2.06) 101 (0.42-2.46)
ISease
Asthma 2.88" (1.22-6.76)  2.10 (0.89-4.94) 1.78 (0.70-4.48)
Chronic obsfructive 151 (0.34-6.74)  1.36 (0.32-5.71) 1.27 (0.29-5.59)
pulmonary disease
dC.hrO”'C Kidney 5627 (2251406) 487" (L91-1245) 509" (L87-13.86)
ISease
dC.hrO”'C"V” 054 (0.07-419)  0.47 (0.06-3.70 0.56 (0.07-4.46)
ISease
Cancer 089 (0.29-270)  0.93 (0.31-2.80) 0.86 (0.25-2.90)
- kK (4 . 67' *kdk *kk
Dementia 7387 11e 272 (1.70-4.33)  3.08™ (1.81-5.23)
Socio-demographic factors
Age (ref: 0-39)
40-69 253 (0.87-7.39) 2.21 (0.74-6.56)
>70 1763™ (6035155 11.84™ (3.97-35.31)

1) Reference: 'No disease’ for each Underlying disease.
T " p<0.05, **: p<0.01, **: p<0.001
11 OR: Odds ratio CI: Confidence interval
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Table 9. Crude and adjusted associations between chronic disease characteristics and

clinical severity in women (continued).

Model 1 Model 2 Model 3
Variables Severe or Death Severe or Death Severe or Death
OR 95% CI OR 95% CI OR 95% CI

Health and functional status factors

Fever! 2277 (1.43-3.60)
Sore throat? 0.17"  (0.05-0.59)
Myalgia? 051  (0.24-1.07)
Dyspnea? 6.43"" (4.07-10.15)
Headache 0.36"  (0.16-0.83)
Altered consciousness? 20.03™ (5.40-74.30)
Nausea/Vomiting® 0.70 (0.28-1.76)

1) Reference: 'No' for each Health and function status factor
+ " p<0.05, ™: p<0.01, ™": p<0.001
11 OR: Odds ratio Cl: Confidence interval
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Appendix 1. Crude and adjusted associations between chronic disease characteristics and

clinical severity in men(variable not excluded).

Model 1 Model 2 Model 3
Variables Severe or Death Severe or Death Severe or Death
OR  95%Cl  OR 95% Cl OR  95%Cl

Underlying disease factors?
Diabetes mellitus ~ 2.59™"  (1.72-3.89) 1.90™ (1.26-2.85) 1.98™ (1.23-3.18)
Hypertension 259 (1.76-3.81) 141  (0.95-2.09) 107  (0.67-1.73)
Heart failure 357" (1.20-1061) 1.85 (0.63-542) 216  (0.60-7.79)
dC.hrO”'C‘:ard'aC 211" (1.14392) 140 (0.75-261) 109  (0.51-2.37)
ISease
Asthma 094  (0.30-292) 081 (0.25-2.63) 037  (0.07-1.92)
ChroniCobsuce 5 51+ (1 08.10.00) 228  (0.72-7.18) 204  (0.62-6.71)
pulmonary disease
dC.hrO”'C Kidney 473 (060-498) 173  (0.60-5.04) 134  (0.42-4.30)
ISease
Chronic liver
Jisease 1.09  (0.41-2.88) 138  (0.52-3.69) 1.06  (0.33-3.36)
Cancer 5477 (2.71-11.04) 2677 (1.31-544) 3.60™ (1.56-8.30)
ermaﬁdAuto‘ * *
red 481" (1.16-19.98) 3.61  (0.88-14.89) 6.33"  (1.08-37.14)
Dementia 10.44™ (5.99-18.20) 4.22™ (2.38-7.49)  6.21"" (3.06-12.63)

1) Reference: 'No disease’ for each Underlying disease.
T " p<0.05, **: p<0.01, **: p<0.001

71 OR: Odds ratio CI: Confidence interval
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Appendix 1. Crude and adjusted associations between chronic disease characteristics and

clinical severity in men(variable not excluded)(continued).

Model 1 Model 2 Model 3
Variables Severe or Death Severe or Death Severe or Death
OR 95% ClI OR 95% CI OR 95% CI

Socio-demographic factors

Age (ref: 0-39)
40-69 11.277"  (3.45-36.84) 7.34™  (2.13-25.29)
>70 48.11""  (1451-159.46) 29.99"" (8.39-107.16)

Health and functional status factors

Body mass index (ref: Normal)

Underweight 0.87 (0.24-3.14)
Overweight 1.00 (0.50-2.00)
Obese 1.45 (0.77-2.74)
No-answer 1.94" (1.04-3.63)

Systolic blood pressure
(ref: Normal)

Pre-hypertension 1.15 (0.64-2.05)

Hypertension 1.08 (0.61-1.94)
Heart rate (ref: Normal)

Bradycardia 0.26 (0.03-2.52)

Tachycardia 1.85" (1.09-3.16)
FeverY 2.36™"  (1.49-3.74)
Cough? 0.68 (0.39-1.17)

1) Reference: 'No' for each Health and function status factor
T " p<0.05, **: p<0.01, **: p<0.001
11 OR: Odds ratio CI: Confidence interval
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Appendix 1. Crude and adjusted associations between chronic disease characteristics and

clinical severity in men(variable not excluded)(continued).

Model 1 Model 2 Model 3
Variables Severe or Death Severe or Death Severe or Death

OR 95%Cl OR  95%Cl OR 95% CI
Health and functional status factors
Sputum? 1.41 (0.81-2.45)
Sore throat? 0.95 (0.42-2.13)
Rhinorrhea? 0.33 (0.11-1.00)
Fatigue/Malaise? 1.59 (0.72-3.56)
DyspneaV 8.10™  (5.00-13.12)
Headache? 0.79 (0.38-1.61)
Altered consciousness? 103.35™ (5.01->999.99)
Nausea/Vomiting® 1.78 (0.68-4.69)
DiarrheaV 0.63 (0.27-1.50)

1) Reference: 'No' for each Health and function status factor
+ " p<0.05, ™: p<0.01, ™": p<0.001
11 OR: Odds ratio CI: Confidence interval
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Appendix 2. Crude and adjusted associations between chronic disease characteristics and

clinical severity in women(variable not excluded).

Model 1 Model 2 Model 3
Variables Severe or Death Severe or Death Severe or Death
OR 95% CI OR 95% CI OR 95% CI

Underlying disease factors?

Didetesmellis  1.93™ (1.24-2.99) 158"  (1.02-2.44) 189"  (1.15-3.11)

Hypertension 4.05™" (2.65-6.19) 2.09™  (1.35-3.24) 1.82" (1.11-3.00)

Heart failure 3.21" (1.35-7.62) 226  (0.98-5.21) 218  (0.83-5.73)

g.hron'cm'a" 1.09 (0.48-2.44) 092  (0.42-2.06) 108  (0.43-2.72)
Isease

Asthma 288" (123-677) 210  (0.89-4.95) 189  (0.71-5.03)
Concosudve 4 o 034.664) 114  (0.32-5.68) 100  (0.23-4.32)
pulmonary disease

;hsergge'c"'d”ey 5.62™ (2.25-14.06) 4.88"™ (1.91-12.46) 6.20™  (2.26-17.05)
dC.hrO”'C"V” 054 (0.07-418) 047  (0.06-3.67) 067  (0.08-5.34)
ISease

Dementia  7.33"" (4.67-11.51) 2.72"" (1.70-4.33)  2.68"™" (1.52-4.72)

Socio-demographic factors

Age (ref: 0-39)
40-69 2.53 (0.87-7.37) 298 (0.98-9.10)
>70 17.61™ (6.02-51.49)  15.48™ (5.04-47.54)

1) Reference: 'No disease' for each Underlying disease.
T " p<0.05, *: p<0.01, "": p<0.001
11 OR: Odds ratio CI: Confidence interval
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Appendix 2. Crude and adjusted associations between chronic disease characteristics and

clinical severity in women(variable not excluded)(continued).

Model 1 Model 2 Model 3
Variables Severe or Death Severe or Death Severe or Death
OR 95% ClI OR 95% ClI OR 95% ClI
Health and functional status factors
Body mass index (ref: Normal)
Underweight 239"  (1.02-5.64)
Overweight 0.40°  (0.18-0.92)
Obese 0.85  (0.42-1.71)
No-answer 1.60 (0.92-2.79)
Systolic blood pressure
(ref: Normal)
Pre-hypertension 1.79"  (1.06-3.02)
Hypertension 0.76 (0.39-1.46)
Heart rate (ref: Normal)
Bradycardia 0.68 (0.20-2.30)
Tachycardia 1.35 (0.74-2.46)
Fever? 2.317" (1.42-3.74)
Cough? 098  (0.57-1.68)
Sputum? 1.39  (0.78-2.47)
Sore throat? 0.15™  (0.04-0.54)
Rhinorrhea) 0.49  (0.16-1.51)

1) Reference: 'No' for each Health and function status factor
T *: p<0.05, **: p<0.01, ***: p<0.001
T+ OR: Odds ratio Cl: Confidence interval
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Appendix 2. Crude and adjusted associations between chronic disease characteristics and

clinical severity in women(variable not excluded)(continued).

Model 1 Model 2 Model 3
Variables Severe or Death Severe or Death Severe or Death
OR 95% ClI OR 95% CI OR 95% CI

Health and functional status factors

Myalgia? 0.54 (0.25-1.16)
Fatigue/Malaise? 0.88 (0.30-2.61)
DyspneaV 6.86""  (4.22-11.16)
Headache? 0.39" (0.17-0.89)
é:;esﬁgusnessl) 17.48™  (3.97-76.95)
Nausea/Vomiting® 0.70 (0.27-1.81)
Diarrhea? 036  (0.07-1.93)

1) Reference: 'No' for each Health and function status factor
+ " p<0.05, ™: p<0.01, ™": p<0.001
11 OR: Odds ratio CI: Confidence interval
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ABSTRACT

A Study on Correlation between Underlying Diseases and
COVID-19 Severity and Mortality

: An Analysis of Clinical Epidemiological Information

Collected by the Korea Disease Control and Prevention
Agency(2020)

Hwa-yeong Oh
Graduate School of Public Health,

Yonsei University

(Directed by Professor Woojin Chung, Ph.D)

Despite widespread vaccination against due to the COVID-19 pandemic, various
problems, such as mutant viruses, breakthrough infections, and increased symptom

severity, have been occurring. According to previous studies, patients with underlying
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diseases have different symptom severity and fatality rates than those without any such
disease. However, studies on severe diseases in South Korea, have been limited to
analyzing deaths, and their results cannot be accurately compared because they did not
account for factors besides underlying diseases. Therefore, this study was conducted to
generate foundational information about the symptom severity and mortality of COVID-
19 infection by correcting for demographic, health, and functional factors. It is anticipated
that this study’s results can be used to produce more effective quarantine and health

policies.

This study used clinical epidemiological information in 2020 provided by the Central
Disease Control Headquarters of the Korea Centers for Disease Control and Prevention.
The full dataset contained data about 5,628 people, but only data about 5,077 people were
used in the final analysis. SAS version 9.4 was used to conduct univariate analyses,
namely descriptive analysis, and chi-square tests, and multivariate binary logistic
regression analysis. The multivariate analysis was conducted using three models. Model 1
analyzed how factors related to underlying diseases were related to symptom severity and
to mortality. Model 2 was the same as Model 1 except that it also corrected for
demographic and social factors. Model 3 was the same as Model 2 except that it also
corrected for health and functional status factors. The ratio of men and women between
the critical and death groups was 7.1% for men and 4.5% for women. A comparative
analysis by gender was conducted and a model for the final multicollinearity analysis was

developed and analyzed.

In the multivariable analysis, Model 3, which corrected for all variables examined in

this study, showed that symptom severity and mortality rates were statistically
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significantly higher in both men and women with severe and chronic kidney disease,
cancer, rheumatism and autoimmune diseases, and women compared to chronic kidney

disease.

This study was a large-scale retrospective cohort observational study of all confirmed
COVID-19 patients in South Korea. It identified the demographic characteristics of
COVID-19 infection. It was meaningful in that it analyzed the relationship between
underlying disease factors and clinical severity, compared this relationship by gender, and

comtrolled for various variables.

This study’s results can be used to develop better health policies, such as identifying
and developing different policies for high-risk groups according to their underlying
disease-related factors. In the future, different health care policies, such as related to
education, and management practices may need to be developed for high-risk groups. It is
hoped that this study’s results can serve as the foundation for such policies and changes,
ultimately reducing human and economic losses caused by COVID-19 and helping to

better protect people’s lives and health.

Keywords: COVID-19, underlying disease, severity, mortality
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