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alyze medical data from a government-designated hospital in a city of Korea. Clinical data were col-
lected from 256 patients with COVID-19 in negative-pressure isolation wards in 2021. The following
parameters were analyzed: body mass index (BMI), IL-6 levels, age, sex, comorbidities, healthy habitsat
the time ofadmission, and LOS. The statistical package SPSS 26.0 was used for descriptive statistics,
the independent t-test, the chi-square test, and partial correlation coefficients. Results: The age of
COVID-19 patients was positively correlated with BMI (r = -.16, p = .012), IL-6 levels (r = .14, p = .022) 35015, Korea

and LOS (r = .26, p < .001). Obesity, non-drinking, hypertension, and older age were associated with Tel: +82-42-580-8317
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in COVID-19 patients are suggested.
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M2 Uehel B Az glo] Sjus|E shul] A4 49, &
Zo] o8& I ot &F HIHRSQl A5 S TET T acute re-

1. 9310| HO M spiratory distress syndrome)S Y O# FZ-0 0|24 ghri{3].
FEUH]H AT ES-19 (coronavirus disease-2019, COVID 9, Gy, 18, &, WS Ao}, vg, AAg f2g 5
19 T BT E7ITTT AEUHOH A 2 (severe acute respi- 9] F12 COVID-19 & 2 S92 wole 82z A=HA
ratory syndrome coronavirus 2, SARS-CoV-2)]l 2J3t o 2[1], tH4l. 53] ZA|F = BN COVID-19 7 SAtoll A e <
o| Hlo]# Ao FHH B, BFOMM SF7H 2F71HAS/0I A A A R[S], FES TEH A 712 ST HAET] A
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Zsttte). 2 =9 dFolA COVID-192 YT AolA
v FE9] 1% S7HE ERlstAY, S0 e 55 T4
= 57 Y AEdHFA4(body mass index, BMD7} H|ZZIZ}
Hoh iAoz &2 AL &AsteH7,8]. sHARE = oA
5}

H|gto] COVID-19 5ol PlAl= B4 7)) tisf v
& o|&o] F5H A-EE L Qlrh St SARS-CoV-2 Hio|
HATF A 2o] AET off o] &= G4 QMR QHlAl ATF A 2
(angiotensin-converting enzyme 2, ACE2)7} A|"JA| ] 2Jsf A
APE| B2 H|gkeh Alghof| Al A ACE27} At d 0.2 Wol uol#j A
9] F9& 7 AZItk= Agolttol. T, XA ZA 2 ALo]
E7}l(cytokine) ®H|E SRR H|gto] HAA|A o] S WA
AL Sk e 5= JdoHlio], I F IEFZ1-6 (interleu-
kin-6, IL-6)= #7371 @F°lA 7P 583 A|EFIRICE A%
/g "ol QuARA 9] HZ 5t E5| IRkt SAto| A F 835 F
Z A 37t E = QlrH11]. IL-6°] ¥]FHE COVID-19 $AfolA] &
< A& Hol= Fol[12] o] Ei1H SARS-CoV, MERS-
CoV ¥ HINI influenza A Z¥€e] 8 EAo7 HiH AS5H
IL-63} §-AFSITH13-15]. SARS-CoVe} 44 GAAS 714
SARS-CoV-2 Hio|A[1]of] oJgt Ak vkt 3ol A] IL-62]
7153 3ol 9lS Ao & wekHnt oo B|Ykgt COVID-19
Ao A A F A EO] Rl IL-6 $AE T Blsk= AT
85}t

COVID-19 Qo2 F3F A}ol| 7]ofsh= 93 891 gRlst
H ARoA FAFHAATE Ae THL 5= A Hot A A+
oA COVID-19 S50l 7]ofohs At 5402 754 o<
a5, EAd, ARk HR, oF Fol ASEUTHS, 16]. 74 #H &4 et
9] Hgto] Y77t F7Iet LA ol S FAIARE Bl 7]
Sh= Ao o]u] HYEQITH17]. < COVID-19 4] A4 &
’3& mhotet =+9] g At[18]01A4] BMI 25kg/m” o142l $H2ke] 3
T AL7I7H oF 1492 BMI 25kg/m” U]9F $2ke] gt 9U 3} 1]
ot P o FUsE AoZ ®Had wp 9ok Iy
COVID-19 32| BMI ¥ IL-6 Afe] 9] THA|, 713 57t tigh
FFE Foh= AT-E(8,19,20] 0] B BMIZF =2 A<l
< o2 stth. COVID-199] F3FE =7PE QIFHEE U
St AHEYS Holu glong Atz og BMISH H|T £ V&
9] 1o 7} iz obAlofel, 53] el th o= COVID-19 At
9] vlgta} JU7|7hol ek AIHdS mfetols A77F B ashd =
W A+E AY gl Ao, vgto] F4 A EE
COVID-199] Wz} I A} Fof shel J4717t] mjA]= 9
FES HARH AT A H7 A S T A4 Aa X7 A
A, FA% B =83 7| 2A =T E 4 & Aot
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2. 97 =5
Aol B L Y COVID-19 Ak T 29tz 2 gAto] dggt
2219 BMI, IL-63F U713t 2ke] ABAAE mhotetaial gt
o, TAA Q] 542 bt 2t
1) COVID-19 JgAte] E/4o] w2 BMI ¥ IL-6, Y4717t
Z}o] g mpotgic,
2) COVID-19 YJa2HA9] vt Ho] w2 47| 4 vj&9
x}o] g mpotgict,
3) COVID-19 Y¥gkAte] BMI 9 IL-6, YL7]7F 7+e] HA
TAE Tfofsict.
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1. g5 24

o] 14 COVID-19 ek & 3¢ 3k
Ak 9j§7]1E-2 B3 BMI 9 IL-6, YU7IZE 7H) AaA|
£ mefsr] 9%t S 2ARIFoIH.
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o] A= COVID-19 BHlg jR2 =) 204 o]4F 4391 chiA=:
% 27 At 7120 w2021 19 195E 12¢ 319 A+
olof] = A7 st H71A78 ¥ 2ol YAz S A
AE o2 sielrt. 1 Foll Jh717t 2 m]ekel =42} 194] o]
Sk B4 ol Al Jskelt. s 717F B2t HAF 7] S o) A
COVID-19 A&t FEet SYA B 7F Z=5 B9 4 7+
58 tdAl= 27070l om, EA5tIR} Sl W42 2 glo]
EAfote] 257t 24T 42 COVID-19 2] A & o=
AR A7) Y3 A= FEE AlLsta FE 25689 RS
40 o] g5ttt A+ I =9 HAZHES Grpower TE I
< o]&ato] AIS EAaigict. vivky} o] ATTHAE It
A ATL7,8]19] AL TS 28%2 AR 7 FEo] gat=7]
0.25, ¥= A%, FoeE .05 o A2 98 YEISIT

3.0 =
1) H|2} (Obesity)

HvHS BMIZ &% 9 hchshe | ojgha|TksEs] (Korean Society
for the Study of Obesity)°ll 4] Z A5t AXFA(H S/ A1 (m)2] A1)
of weh AEsttH21l. =919 BTk BR 7]l wet AAlS
(< 18.5 kg/m’), AN F(18.5-22.9 kg/m’), TAF(23.0-
24.9 kg/m?), 1A HTHL(25.0-29.9 kg/m?), 254 H|FHA(30.0~
34.9 kg/m’), LEHTHA(> 35.0 kg/m) 22 EHS &5 Qlti21].

2) IL-6
S Al E7FI(pro-inflammatory cytokine)2] sH4+Ql TL-62
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4. Xtz 3%

Aadde Aote] =W thAdgA] SeEishE o] Mo F
71504 AL} 712 AmFE FE5HH COVID-19 F9H
o] ZH o7 ShAtE|T AFAU o) WAl Hgo] dgstA] &
of, =7} 15 AP E A= A AFr]7F AEEHH
20219 AA 717k Amap 71z 2 Aot 20219 A
sk eloll JYet dd=t 5 COVID-19 AT =(D00033034,
U071)9t 242284 7F25(AJ031, AK034, AK035)E o]-&
sto] tiAAE AT R Y HO|BAIFA(ATAME)E A
57 FAT A 71 RS- SRl Wl Fojuhe Ht
B3t Hol|Al CDW (clinical data warehouse) L& 13-S 0]-8-510]
A7 E FAsAT APATS, 1615 vigoz A, AHA), A
em), ASkg), BMI (kg/m’), SAAH, S5/3H, ¥ (e,
TEA, o 75, A3 HARH(IL-6), L7 F2 #F
2 1239 AuedE SH7ISAE 7H AL sk

5. X2 24

AFAES] B4 SPSS 26.0 5A 24 = IH(IBM Corp.,
Armonk, NY, USA)Z 0] 85311 5955 p < 05004 Fod<
st tidRte] ek, A E443 BMI, IL-6, Y71
2 AEEAE ol&std] Rk, Wig, B, BEHAFE 4RSSt
At AR B4 w2 BMISH IL-6, 97179 Afol= &9
HE t-test® EAFATE. tA3=Fe] BMIO wE J4717He] Afo]
= 7FolAlE % (chi-square test) 0= A SFTE HlASARS] A,
BML, IL-6, Y¥717He] WA Guty EA4A 9= &
& Q= 4SS BT T Pearson Correlation CoefficientZ £
Al5k3ic.

138

JKBNS

6. Qa2|x 13

Amefde Ay 73] dte24 99939 $AURB
File No. 2022-09-014)3} Q2 d K Ao A= I8 A% U 83

Fol AYsteATh. AT F Ak oA B ARE BAE A
33U BB) 97 YAH ARG B4 0|9l A185HA] ek
o5 ATA] IR HEE Sfate] AT b AR 9
3 o/ SNEEES) 2 W et dro nds Bt
B AR R U5 QT BE AR T} sl

SRLEE

S+t 2t

1. Lidxtel Ed

TiAFALe] AL A 1348(52.3%), 914 1227H(47.7%)°1 12
v, B A2 56.01 + 17.80A1%A . BMI= Bt 24.89 + 4.26
kg/m’T MRS 145(5.5%), FAASTE 7578(29.3%), TAST
448(17.2%), 1A H|THE 969(37.5%), 29HA HITHE 1878
(7.0%), AL=HITHE 97(3.5%) 22 =0T, HHl FAAk= 47
H(18.4%), FFTE A= 857(33.2%)°130h A A 714 Eg
o2 ity 6779(26.2%), LB 94%(36.7%), U 187(7.0%)°]

19Tt IL-6 52 B 58.22 + 152.07 pg/mLo|$o.H, H]H
}210 82 AF5E o] Ql= A7} 18495(71.9%)°1%0th. & S4A T
= AUV 2YoA 379 R Hat 11.25 + 6.7290]27L 14
23 4 FA= 607H(23.44%)°] AATHTable 1).

o, 30

me ok

2. HAXES] EM0| M2 BMI, IL-6, SUZAZ|HE Qa7(2to)
xo|
qrgrel A, TS, o A 5o Wt BMIE EAH0

oJ5t 2olS Btk &, FHA(k = 3.20, p = .002), LY Mk
=t = 2.71, p = .007), Fo] Y= FHt = -2.22, p = .027)¢]
BMI7} 90157 %9t} IL-62 1%, T, TR 950] o}
2t AAOE [oJ3k Aol5 HAth &, 654 o]t = -2.88, p
= .005), FH(t = 2.54, p = .013), LEL(t = 2.02, p = .049)
o] 9l AL Y A] IL-6 437} 9951 7|2 K} A5E Q)
o}, A4 QR A, 2a4, TG A0z &
oJ3t 2ol2 BT} Z, 654 oKt = -5.04, p < .001), H|SFF
(t = -2.72, p = .007), LBY Wkt = 2.56, p = .011)°1A ¢
U717to] T AUTHTable 2).

3. ChASte] HIZH F0j M2 SYZ2|ES B7| Aol X0|
gt Big Gro] ufet 7] 4 7 Hg] Qlof Folst
e FelFt Ank FAHNOE FF Hol7t AATH2 =
1119, p = .048). 3, BAAZ Wkl veh QA5 3AF, 0]
g 19, TEEEelA 7] A9 B4 Hgo] RSkt Table 3).
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Table 1. General Characteristics of COVID-19 Inpatients (N = 256)

22y 7gE} solstel 188
FAF vlg 199 Rl 7]

(Table 3).
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Characteristics Categories n(@)orM + SD Min  Max
Sex Male 134 (52.3)
Female 122 (47.7)
Age (yr) 5601 + 17.80 2000 9500
< 65 164 (64 1)
> 65 92 (35.9)
Smoking Yes 47 (18.4)
No 209 (81.6)
Alcohol drinking Yes 85(33.2)
No 171 (66.8)
Diabetes Yes 67 (26.2)
No 189 (73.8)
Hypertension Yes 94 (36.7)
No 162 (63.3)
Cancer Yes 8(7.0)
No 238(93.0)
Body mass index (kg/m?) 2489 + 426 1516 3744
Underweight < 185 4 (5.5)
Normal 18.5-22.9 75 (29.3)
Overweight 23.0-24.9 44(17.2)
Obese class | 25.0-29.9 96 (37.5)
Obese class Il 30.0-34.9 8(7.0)
Severe obesity > 35.0 9 (3.5)
Interleukin-6 (pg/mL) 58.22 + 152.07 1.50 1322.00
<70 72 (28.1)
> 70 184 (71.9)
Length of stay (days) 11.25 + 6.72 200 37.00
<14 196 (76.6)
> 14 60 (23.4)

M = Mean; SD = Standard deviation; Min = Minimum; Max = Maximum.

4, CHAXte| o1, BMI Y IL-6, I¢d7|ZH 2k
izl BMI, IL-6, Y9717t
g, 1EY, I, o, S5
BMI % IL-6, Y4713t 7+9] w/Ad Jdrﬁﬂ 4
= -.16, p = .012)%} BAHOZ o5t H.9
E(r = .14, p = .022)% B2 FUBAE, JL7IRHe = 26, p <
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00T SAH 02 fFofet 2 FHBAS HATHTable 4).
L Yo)
—
o] A= ¥7i COVID-19 =7HA1 S¢A =4l 193t

ARt GALO] 7)o A PA A] Lo, H|gE A
T, 8 A IL-6 A 55 RISt o] & A
g AR A 7179 A71stet BEo] O‘EX% HASHIC.
A3 AT dHAFAFS] BMIE= 24.89 kg/m™0] 1
-9 1ol e Ae HwtETh l—=7ﬂ UrE}‘*E} 7,
COVID-19 I;HJ\J—;(]._,] oA Ay J}_ g5 A15Y 01:,L Foﬂ e o]—
AlokRlQl F=to] A-[24]0] Bat BMIQI 24.21 kg/m*e} F-AFaHH,
Gl Al o]Fofl AF25]9] Bt BMIZF 29.0 kg/m’H et W
SZo|tt. Q1 At WA 2] BMI £X0f we} COVID-192 U
She EARe] BMI 2227t @2k A o= Holu, ujgk Hrer} w2
ObA|RtelA] Hto] P 7]7Holnt ghAke] 4 Aol i 4= 3

Mo o [d m9 do o

Table 2. Body Mass Index, Interleukin-6, and Length of Stay according to Characteristics of COVID-19 Inpatients (N = 256)

o . Body mass index (kg/m?) Interleukin-6 (pg/mL) Length of stay (days)
Characteristics Categories
M + SD t p M + SD t p M + SD t p

Sex Male 25.70 + 3.76 3.20 .002 57.96 + 118.61 -0.03 977 11.56 + 7.01 0.76 446
Female 24.01 + 4.60 58.50 + 182.41 1092 + 6.39

Age (yr) < 65 25.08 + 4.24 093 .352 32.64 + 66.55 -2.88 .005 9.59 + 5.29 -504 < .001
> 65 24.56 + 4.30 103.80 + 231.50 14.23 + 7.90

Smoking Yes 2522 + 3.74 0.58 .560 78.40 + 185.77 -1.01 315 10.72 + 7.43 -0.60 .550
No 24.82 + 437 53.68 + 143.55 11.37 + 6.57

Alcohol drinking Yes 2537 + 4.19 1.25 212 56.13 + 155.10 -0.16 877 9.81 + 526 -2.72 .007
No 24.66 + 4.28 59.26 + 150.99 197 + 7.25

Diabetes Yes 25.17 + 426 0.61 540 119.92 + 266.10 2.54 013 12.61 + 7.42 1.94 054
No 24.80 + 4.27 36.34 + 68.35 10.77 + 6.40

Hypertension Yes 25.83 + 4.38 2.71 .007 86.44 + 193.69 2.02 .045 12.77 + 791 2.56 0N
No 2435 + 41 41.84 + 119.26 10.38 + 5.76

Cancer Yes 22.76 + 3.45 -2.22 .027 80.85 + 121.04 0.65 514 14.56 + 10.30 1.44 .166
No 2506 + 4.28 56.51 + 154.24 11.00 + 6.33

M = Mean; SD = Standard deviation.
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Table 3. Differences in Length of Stay according to Body Mass
Index of COVID-19 Inpatients (N = 256)

Length of stay
Categories of obesity (T\I 1=4 ?gg TN1: dea(%s X p
n (%) n (%)
Underweight 10 (71.4) 4 (28.6)
Normal 64 (85.3) 1 (14.7)
Overweight 32(72.7) 2(27.3)
11.19 .048
Obese class | 70 (72.9) 26 (27.1)
Obese class Il 16 (88.9) 2 (11.1)
Severe obesity 4 (44.4) 5 (55.6)

Table 4. Partial Correlation Coefficients between Body Mass Index,
Interleukin-6, and Length of Stay (N = 256)

. Age Body mass index Interleukin-6
Variables
r (p)
Body mass index (kg/m?) -.16 (012) 1 -
Interleukin-6 (pg/mL) .14 (.022) -.05 (.438) 1
Length of stay (days) .26 (<.001) .06 (.352) -.01(.863)

Control variables: sex, alcohol drinking, diabetes, hypertension, cancer.
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& ARl el A Sl A% COVID-19 5298
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W,

3HH, COVID-19 &4 A 2ol JAT 2710 2] 71.9%
A 1L-69] 57171 TEE Y=, COVID-19 Y Al TL-69] A
53 g AAIAE Bt 7|E ATFE(12,26,27)3 dHH
IS HolErt o]#gt A= SARS-Cov-29] 22 ®Ho|7}
A&z 02 BhAgstT Q= JQ}OM IL-69] A|&4 HUE o]
Y] At AE ST & e HlolentAR E8E = U
E \:ﬂ-o]—]:]- 28].

Aol A gAY Bt A 717 112592 YERgoH, =
9] A3y Aol A Hid it A 7171 8.6YE T A ATH29].
o2fgh Zpoli= S5 o2 Y=o AFEZ7E AMESHA = 4
9 Ygo] 715k = St ol 359 A A2 AFFER
Lolojd ¢ qougE JY 1 TAE 55 A A1 F431
AFE7FE O‘&QE} RO ST A7) JeI 22 A ATt
o TS = & U= A A %*é% njelg " a7t JZATH30].
COVID-19 % C&% e ARofA A siA7|ER3]1TE dY 7]
7ro] o] U 4= Ao, AT A Fof = Hpo|H AT} X &H
o2 AEo| He 99 H4A V& gEVF Aot 497z v

of 719 &= ATt
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SUAREE U 712 AEAIS Bl FAFH HRE 184
AdollAl 149 ol 7] 4L TA7F fofobA B2 Hl&R gl
S)9ick. Thk, A% WS SRlgh AT oA YUk oy
2e] 2 At o] 9ls AR Uehyth &2 BMIZL 4¥

717k] Z710fl oIl JFE wA, ol A Aol M
Q}X}_ﬂ 359 ARE WS 7ol &1L, Hlvkgo] FUtE

FEEe QIUE, A Eol £ S 4SL WD
ARH31,32]. 3HE, AAE JDY] Be=E w2 A7) A vleS

Bt oA JPYH ] Bgolt O §3§ WS AT

o, vk SRR o} AHFE 55 SRR

e A= B
I8 FU B U 9 4 Sonz. JLAT 4% AT
| e)g Ak

=

E3 S9AYHE A 7IRES 65A] ol dollAl, vl At
AEYo] = A-Fol AA debd=tl, B719Y $ 60%7F o4
2to] gl COVID-199] S5& U AFgEol glo] 4 Ajol&
B3 A9 At Qlof(33], F5 AollA] o) whet o4t A
o] FFE & 5 Axe 8US BE EHFEE A Ao =&

ojg £ gloug T7} ATE AFD 5 AR o golA vl
Z7F B0l HLF FeolA Y 71zto] Zoj FELE ol
o] At =, L%‘_%‘ AgE 7 B, BMIZE 2 &4
7} w71 9}1}7} trPo};qt g el ong 1EY
AgAe] COVID-19 $5=5 st fis) Alsdsls A
= AA. olQfo] i *hﬂ%%ﬁ TE AR gsT BN
7HQl AAREIeHe 4 %Oﬂ gixd ?J 2 1 °J~— S At 2
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HA9] 2 AFGL AIEFIR] E2F O [L-6 A5 =219

O Tl Aslo] Q= ALUl woron o] ZU1ekEE o W
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