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Serum Vitamin E levels and Allergic Rhinitis
: Analysis of the KNHANES VII-3
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o B A9 B4 =919 @5 HIEH E et gY27] vde] AP E metel] Hgtoitt. Ay
AUNAZGERAL A77] 32HAE(2018) HHloEE -3t o]AHE4 d+to|tt. AkrEH2 SPSS 25 ZE T3
ALg5lo] BEOLHEE HLol g HIFHE pAEA (-test, ANOVA 181 Odds ratio® AA5HIch AT
Ax}, Uzt 104 ol @% vl E £ H 12.60mg/Lolla, QAR RE dF27] H|gL Akt
AR 15.9%%t. A7 A % BlE E 0] REE gE27] v fH¥2 fooH w2 AeE
YERHTH8=-0.05, p=.013). metA =219 g =27] 8| o 4 T E Aside EF HlEtdl E ZYEH
9 vElY B & E3et ASHA] it A4E A|&H o= gfof & Aot}

o rlo kO

FHO : dH2T], FAHA|, FUNAZFERAL B, BlET E

Abstract The purpose of this study was to investigate the relationship between serum vitamin E levels
and the risk of allergic rhinitis among Koreans. This study is a secondary data analysis using big data
from the seventh Korea National Health and Nutrition Examination Survey (KNHANES VII-3), which
was conducted in 2018. Complex-sample descriptive statistics, t-test, ANOVA and odds ratio were
used for data analysis in SPSS 25. The average serum vitamin E level among Koreans aged above 10
was 12.60 mg/L, and 15.9% had been diagnosed with of allergic rhinitis by a doctor. Lower serum
vitamin E levels were significantly associated with the prevalence of allergic rhinitis (5=-0.05,
p=.013). Therefore, efforts to prevent and manage allergic rhinitis among Koreans should incorporate
regular monitoring of vitamin E level and ongoing research into antioxidants.
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COVID-19 o]%, f-gufzt =12 H]E(20.5%),
Abgt- Z2HO]| QB A(15.0%), B4H(11.4%) & HIY
FIE At A7 AEE MR FAFAY &
sto] 83k Ao g Yeyitt. Es] it} HEY
871 F71eA=T3], HEAQ] FASH] BRIl
A, C, Eo|tH4].

FAEHA= AdolA oUAE BAst= 2 Sl
95 A A (reactive oxygen species, ROS)
g AAsH 9 F& A3 AE#X(oxidative
stress)Z2HE HIoke 9T it A HlEH
%, HEHI Ex= Ao 24491 284 H|gtRlolt} 3
8 Ao] FFYL T, dHtEIA, of2E, At 22
7 9 dafolH, of7]oA &3 AEA 7I8=
ohgo] HlEl E7}F 9k of QUHH5, o] S22 = A
Azl Wl AuFo Ao HE] E7} 23E
of ATH7.8].
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TS| SIS Utk BAA Eao] w2, S-uEt
ST(TH9A] o149 4] QAT AEES 20059
HE 2~3% 202 20184 3.2%% F7FFHL, of
B3 mRHL 20079RE 2~4% 52 FAISIHHEA
201849 4.8%Ach. YHE7] HFLS 2010¥%E
14~17% 0.2 J7leto] geE27] 4% 3 /M =
2 FHES HoldA 20184 16.7%Z UERFTHI6).

71 =9t wlEk] EoF I 2] Askute] A AF
£ 98 Axd H oy, O Ak EEeHA 2ot
otE-S o AgPH AFolA HEH] E HFH7} of
Ex m5gat M4 S (wheezing)Z sl A2
2 YergtH17] 23y A4 tigoz o 739 of
Z#+ AgdAE(Randomized Controlled Ttrial,

RCT)OlA H[EF E B3A9] e gH=7] vge
TTEE GO APIAY SE 2ET 5 l0laL o
AR 7 HAATIA] o Ao YERATH 18]
Eo] A7 FAtetA| vlErRl} g =7] vl 719
A7e 75 Aol ojnpAE g =] A
4, of=y] mRge] == ACH17,19,21].
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2.2 HATLCHAIR}

B Ao meke tigtvl=t =9l AAo|ct =vlA
FRUERAL A77] 3AEE(2018) Fof 7= 3,518
FE, Folzks 7,99290] A EH22].

Ed35] ARRAL 5, HER EAHAE A77] =7
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olo] £ 1] AFAH= Tt 104] ol TskRIE 2
o7 AXRAF = = H|glHl E HHAL| 2FodstH
2,031%< 2F 24 A= sl

2.3 EX5H2 91 dp

2 AFe AETERolA AAEL Sl =9
ZdFzA A77] 3AEZ(The seventh Korea
National Health and Nutrition Examination
Survey, KNHANES VI-3) Z&E& o]-&5}9tH22].

2 AFtollA Lubd B2 A, A9, ¢EE7] H|
A ARG o AU HHEAD =F o, 3%
7AW S kE o, S A3 H, 34
2EHA QIR Hof 3t FAA R (raw data)E 1
Y2 AMgstTH22)

2 Qo4 2] wel OlAIE of e U
) viee ome A%e we ol guit o
= ol o oz g, ‘AgoR Sgaleit
A 2R g o5 52 7 59 Mol
Aol T Aol T ghujelr|E we Hol 3l
FU7I7e= £ tig 9HOE o, ol e’ ‘EQl
& A 715 % 149 Adeld IAHoR HlE
N9 AR 02 SHsa 337N 11
£ 1 oe A2 79 B FEHAEEIA
A, S, EAE, BB, BUY, BEEUA, A
AT AL, SAA, Bkl 4 5)9 ’é—llﬂ(—‘ﬂ?qXq
T ALl e Aol 1e= FHjAE T
Aol UMY e 2ol tiet §HoR o], ohy
Q' S5t F84 A dEE Had] 000
o] A7 olgval AZstuntrels 2l it
gHoR W &5, £, HE, UE, W gL
Z 233519t A AEFHA QA AT ‘HA YA
g Zo]| AEYAE ojb AL L1 JYSUrE= B
<ol tfet ToR ekl ol LT, o] Lke
Hole}, 2 Ll Woltf, 9] Lyl Yk 29
SiicH22l. mHEte=® EF WEN ES] RAMPHE
HPLC-FIDOI™, Agilent]200(Agilent/USA) ]S AM&-
519] Chromsystems(Germany) A|2F0 & 2751 HTH22].

2.4 XEEM
2 AT FUAZIYERAL YRR (raw data)olA]
A2 =4 F, oA Ag), /A B4, &

49 e AR T, 71H FHAE 5 IME
ARE ARt ZASHATH22l. EE A=E SPSS
25 Z2IAG ARt =059 FYeoA F=E
ASoE ZASIAT Am B4 Al SUAZIFRAL
9] EStHE A (complex sampling design) E4<
gtgote] F(kstrata), HH(psu), RAHEE A3
7FsA(weight), 58E HEAFTH(FPOS A&
Sto] FAREA S XFslet. & ALofA] ARERE 74]
H&] Hgo s Qubd EXO BpE ulwo} wh

% HEHWl E 32 EdRE 7|5 AE AN '5}051
7}?7‘12 483 B EEQAE AEsiqltt. gyt
A EAo] w2 HIEHI E £330 Ao] A2 H3tHi
t-test?} ANOVAS AR&3ldch &2 v|ebul | &35
A =7] "9 4% AP =(odds ratio)s AHEsH|
QJeof Bt 2AAE 3| HEA(logistic regression)
= A&
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Table 1. Participants’ characteristics (N=2031) Table 2. Serum levels of vitamin E among participants”
Characteristics Categories n % Variable Categories M SE
Gender Male 949 50.0 Serum level of Total 12,60 0.16
Femnale 1082 50.0 vitamin E 10~19 years 9.16 0.16
Age 1019 229 108 (mg/L) 20~29 years 1042 0.19
(ean) 079 7 148 30~39 years 12.28 0.24
4 : 4049 years 1295 024
30~39 314 158 50-59 years 1408 024
40~49 351 180 >60 years 1442 0.42
50~59 410 179
Note. M=weighted mean, SE=standard error,
>60 455 27 N
— - *Excluding participants without blood test results for vitamin E.
M+SE 44.23+0.37
No 1628 804
Diagnosis of Yes 327 15.9 3.3 I:ngl'gl %F'JI—*. ég |' oad-% HlEl'Dl E ¢_xo|
allergic rhinitis Don't know. or _
no responvsvé 76 37 Ny
Y 83 38
e B o] Qb E4o] ket 8% vlehl £ 4
Eggoojg;gn? ;(I'he(le are ng 7\]—0]%— T‘t_l&‘ o é-‘}{:_‘ Table 39}‘ @3} EHAC}Z]'-’] %-]_]ﬂ'
smoke amily members = — _
nol lud 2 EA A (=61.04, .001), A¥(Wald
wihn ?gscp“?)r;lf(]gnt) o 1682 819 L (O} 0 p(o(j)o 2 o(WatI
e or ety STk F=0977, p(O0D), A7) wlg oAld ol
Don't know, or 15 08 (Wald F=6.26, p=.002), & AZAH(Wald
no response
Exposure to Yes 365 18.1 F= 3 48 D= 005) ./.1\_ /\EE”/\ OIX] XqE(Wald
secondhand
smoke No 1691 8.1 F=3.71, p=.006)°14 @3 HIetYl E S0 [ol7t
in indoor Don't know,
public facilities ngnresp%%vsve o 15 08 0]7]' %‘E 7/'13@ L]-ﬂ“;h}
Subjective Very good 127 6.1 9$4(12.16+0.17mg/1)8] % H[EMY B $52 o
R S a0 B(13.04+0.21ng/DRTE FOAHA HoATHE=61.04,
Bad 254 17 p<001). AFHE EF BlEl E 52 50~59A4] 1
Ver bod 5| 2 B3t 604 o 18U SAHOR T Hol7} ¢
Don't know, =
o response 7 37 AL, AT WA 104 ool AA AYIFA
Perceived Very high 92 43 —(-i.] = H]ﬂul E /\z o o [©) 5—]_ 5\1_0]7], o]oqq_(wald
daily level of High 450 219
stress Moderate 1095 547 F=99.77, p< 001). O] GOAﬂ O]Ac}(14 42+0. 42mg
Low 334 166 /D2 8% vlE E =0l 7P w9k, 10~1941
Don't know,
ngnresprg%vsveor 60 25 (916101611'@/14)9’] H]qﬂl E & O] ‘rr-’]"]’}" =3

Note. n=unweighted n, %=weighted,
M=weighted mean, SE=standard error.

3.2 LiMXIe| ¥F HIEIDI E &

ARe] E% e B £EE 24T Aie
Table 29} 2t 3H=2(104] ©4h)9] HEH E %
$E2 Wt 12.60+0.16mg/LAT.

AP EF HlE E 52 60Al ol(14.42+£0.42
mg/L)°] 74 &9k, Ik 50~594|(14.08 +0.24ng
/1), 40~4941(12.95+0.24mg/1), 30~3941(12.28+0.24
mg/L), 20~294|(10.42+0.19mg/1), 10~1941(9.16+0.16
mg/l) <0= UERTE

=

A%t

NEREH dFYET] Hd Ads w2 OF
(11.85+0.23mg/1)] % HEN] E 522 ATk uh

A AAK12.75+£0.17mg/L), T30 15(12.57+0.54

ng/DETH foJotA FotthWald F=6.26, p=.002). &
T A7 3EoNA e £ 15(11.51+£0.42ng/1)
9] g% H[EHI E ool thE IFEY RosHA ¥
tH(Wald F=3.48, p=.005). §IH, B4 AEHA QA
Ao Hdlg, Bg, 789 152 ALHWald
F=3.71, p=.006) YHA] 152 &% vleldl E 52
o3t Aol 7h e



Table 3. Serum levels of vitamin E by participants’

characteristics
- vitamin E  (mg/L) t or
SIS Categories Wald F
S M SE (pvalue)
Gender Male 12.16 0.17 61.04
Female 13.04 021 «.001)
Age 1019° 9.16 0.16 99.77
(year) 20~29° 10.42 0.19 .001)
30~3%° 12.28 0.24 (e f
40~49° 12.95 0.24
50~59° 14.08 0.24
>60 14.82 042
b ) No® 12.75 0.17 6.26
1agnosis Yes® 11.85 023 (002)
of allergic .
rhinitis Dont know. or | 4557 | (s ba.c
no response
Yes 12.62 071 0.78
No 12.97 045 (508)
There are no
ndeng | femiy
smoke mening_ers
excluding
within respondent) 1252 0.16
the home vvhokregule_utrjly
: smoke inside
(indoors) the home
Don't know, or 1362 090
no response
Exposgré tg Yes 1217 0.26 2.26
e o 126 | 017 | (109
indoor ,
public Dont know, or | 435 | (gp
facilities no response
Subjective Very good” 11.51 042 3.48
health Good” 12.00 0.20 (.005)
status Normal® 12.94 0.22 a<b,cf,d,e,
Bad" 13.10 051 b(d
Very bad’ 12.56 0.63
Don't knovv,for 1”& 055
no response
Perceived Very high? 12.9 0.62 371
daily level High® 12.53 0.29 (.006)
of stress Moderate® 12.62 0.21 efa,b,c.d
Low? 12.83 0.30
Don't know, eor 1071 049
no response

Note. M=weighted mean, SE=standard error.

34 3 HEI2I E £F0 L2=7| HIE RF 2l

£ A7 RS 8% vEY E 23 gE27] 4]
9 98l%(odds ratio)= Table 49} Ztt.

ALY @5 BlEYl E 52 Y27 Hg A
o] Re} FAHORE FOlgt Aol Y= ALE UE
Wrh=-0.05, p=.013). &, =219 &35 HEWl E
52 0.1ng/L T 74T o, JAERE =7
H|GE A= 99 | 18] F7)ske Ao g UEr
ot

Table 4. Odds ratio of allergic rhinitis by serum
levels of vitamin E

Verielste 8 OR 95% Cl o
Serum level

Vitmin E -006 | 110 | 0991 - 098 | 013
(mg/L) ’ ) ) ) )

Note. ‘weighted.

4. =9

£ ATE St 29 AAE s FWA%
FrAY PAREE LATt] BF HlEk E S
Le27] Bld Y NPES Lotny] Sish HB
o
2

30 B o

A A, Q1104 o1d)e] EF HIEH E &
F2 Byt 12.60mg/LoE FNEE 7|ZZH(reference
values, 0~17 years: 3.8-18.4mg/L, =18 years:
5.5-17.0mg/L )[10] Y2 ZAULS S = AT
AZHE(10~194]: 9.16mg/L, 20~294): 10.42mg/L,
30~39A: 12.28mg/L, 40~49A1: 12.95mg/L, 50~59
Al: 14.08mg/L, =60A: 14.42mg/1) 8% H[ElT B
2L 41 71210 WE yebgt shd SuAa3 g
F2AF ARE(2013W~20159)8 B4 Ahn &
(2017)9] Aol S48 gh= 4219 Hletdl E A3
ZF(EA: 7.5mg e-TE/d, 94: 6.4mg o-TE/d) ot
=91 FLa HF71E HEHl E 3 AFF(12mg
a-TE/dETF @2 =Folth23). & o T A+
[24]0l - = gh=<l Q1 /g2 el EE =39St 3
AFSF v Aol HluA] B Eo0® HIEHG]
o} o|A9 7]& AtolA T2l HIE E AF 7ol
AL Z0F Hig An] Wl 2 AFoxe 5
HE E =50] d1 7|& HY oJiE Yt A2
L2 4 A9t olgdt At FUAdY
ZAP A HIEH] E AF T 24417 SRAR 213
Ha, A AFE BE AR 9 H3A9] vlE
9l E ?hde EoshA] ot wiizol AA AFE Eok
SA B7HESlE 7ol Slof, AA diRe] 2%
HIEHI E £33 27t HASH A o0& F4H

2 AollA /d(13.04mg/L)oll Hlsh H/3(12.16mg
/DY @F HEl E =50] §YobA Wekal, dFgo]
E2 150 Hdf %2 159 EF HIEl E 0]
FooHA 22 Ao E YEE HIEI E= QAo 2
2 &4 Hgvleg ARH FF FYAHE
T} o] ATH5, 191, 4L F/del HIsh Aidos
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AR o] AL, fgo] Srtetl weh EF EHAHE
FEZ S7RIT, 25]. o3t vERl Eo o] 2
AT Aol Auby EAoME HYd 2z Ho
Aok, EeE & AFolA atziy de=r] v 3
&2 T2 OE2 Ads UA @2 IFEY 8% 1]
Bt B 0] FofoHA W2 Z & YT of2’t
A= F701M 6~144] oFsS tdo® HE E
F2 24 2 % HIE B Ee] W2 OF0l
A gz HE S48 Edel FefstAl A dERd
ZA20], oJFESNA 7~134] oFsE YR EF M|
Bl oEE B4 23 A4 280 vis) HER D
29 I501A g =] v S8 A4t 7olsH
A vt AR71E AR
& AFolA 5 HE E 22 €EE7] HY
Ak of e} oot wAgo] loled, 85 e B
0] 0.1ng/L &9 A4 o, JAZRE FH=7]
H|GE A= dEE 114 S7keke Ao U
o A4 vlales oA 18~7041 449 2,633
&tz vEHl E AF9 €35 gk o] #AE
A AP AT 28] HIER] E HFHFol w25
27 = YelE IgE a2 Rwoten, 24
TS FofotA #arll 23et fARSIA = of
59 @F g E E0] ¥ o, g 2] v &
Y ARETT ROl EStTHH20lE Eaete FARSHA
. SHAIRE ook ti 2oz AR o= HIER]
E AFet g =] Hd ele dAol fle Ae=
YERATH29, 30]. ofA" 11 &}t Hird 35 H[E]
E &3 g¥=7] v FEES] e A48 =
2] A7} T}, ofui o2’t Afol= AT HAA:
7h gstthe ol AP 9% & Aoz A7
o 2yt 4olo] FE7E Har A9 Jg
Fo t=n 53] oks9] A, tiAkgo] war] mE
of At vlgRle] ol wis) EF wERl E $F0l
w2 2 N Ad 4 Ao 83 H[E E
o] %< o, 27| wHe] A A=} Hordrt
2 A7 2¥E U9 = 1, =] w9 g
g A E fsiA HErl E AFE AR A% SA
Zz o] EavhE AR A= o, B4t
718E gg3to] vERl 243 7|
S, TR FEAE IS 52 AARHE WERE
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FEI gE27] Hge] LS B4 Bolths
gl 2 297} Qlck Egt g=RI(104] o1A)e] % vl
Byl E 52 427 HE S =2 5 dde
A& ST FolA ou)7t Sl
ol B AFE ol Qs EF HlEH E £
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