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Relationship between Hay Fever and Mineral Concentration in the Hair, Lifestyle or Aging
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It is important to ingest just proportions of minerals to prevent disease, but these minerals are also secreted into the
hair. Meanwhile, the number of hay fever patients in Japan is increasing, causing an increase in national medical ex-
penses. In this study, we investigated the relationship between hay fever and mineral concentrations in hair to obtain
findings on the risk of developing pollen allergies. A questionnaire survey was conducted for 275 men and 977 women on
their lifestyle habits and ten kinds of mineral concentrations present in their hair were measured with subsequent analysis
using nominal logistic regression analysis. The results indicated that half the patients in each age group had hay fever,
with no significant difference between hay fever and aging, exercise habits, sleep and dietary rhythms. On the other hand,
there was a significant difference between hay fever and mineral concentrations in the hair, and in men with hay fever,
iron (odds ratio: 0.55, p<<0.05) was low, while in women calcium (odds ratio: 0.67, p<<0.05), chromium (odds ratio:
0.46, p<0.001), cadmium (odds ratio: 0.68, p<<0.01) were low and selenium (odds ratio: 1.78, p<{0.01) was high.
These results, suggest that measurements mineral concentrations in hair are indicators of hay fever risk.
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Table 1. Questionnaire Item

Questions

TEWME T .

BIE, ZE22EENICE->Tn5,

20D EXDRENS 10kg DAL T35,

ZO1FEMTHREOHBAL3 kg L EH o7,

130 P Eo@<FEh<iE#zE2 HU L, 14

PLEFEBL TWS,

6 HEAFBIIBVWTHRITXRAZOHKESHZ 1 H 1K
ML EERL TW5.

7 BEMO2RERUNICY BEES 2 ENGEIC 3 EDLE
H5.

8 AERHICHE CGARMIOER) 2&5 I LHMAICS
ELLEdH 5.

9 FlREHSZEMNAEIZIELEDS.
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208.00 & L /~.

3. FRETEEAT  WISMULE R OCHEEREICE,
Windows JMP ver. 12.0.1 (SAS Institute Japan £z
&4, HED) 2RV, AEK%EE p<0.05 & LT
TEMHE & Nty & OBSEMEI 12 #E, TEMMIE & AT
BEXIEZPOI X T)VIEE L OMEMIL, A%
OPZAT 4w ZEGIICE O L. b, 2
FIZIVIBEY, XS BIT AR REICL D EE
BECRMERED BT L.

4. WREMER  AURIT SRS A
FHDOKR (14-064) ([ZHDEEmI N

fa R & ER

1. £FBRICEHTI 77— MEREMEEED
REM  AEEYEICETSY > — NOEMIEE
s & OREMEEBAS N T B0, BREEE &
Xy EDA/FEO D X T 1 v 7 [\l ORGSR %
Table 2 IZ/RY. ZODFER, BB WTINE EA
BRI eNZEHE L T, THE &
ZEEEMIIE S TS (p<0.05), NPOKEDOE
ZOEREMNS 10kg L EEIML T3 (p<
0.001), [H%AIEIZHB W THIT UIFESE O FAKTE
iz 1 H 1KLL EEBL TW5 (p<0.01), 4
BEIICHE GELUNOER) 2&5 2 EAHEIT3
EELAEH D] (p<0.05) MH o7z, HERITLES BRIE
DOEIZDNT, HFSDIE TR 7= OEIGH,
& EHICHEBICHEMLZEREL TBO, AWF
FRIZBNT HEE & s & ORNICIZA B ZEZNRD 5
N=bDEEZEND. TOZ &L, NEicL D
FEEGRRDM LU 72 2 &% )N O K U2 B IBIEE D B
B EothamERNRERTHZ EEbNS. £
7z, MEIZES HREOZEIZBNWT, M 5935
PEIZ BN T 20 %A 5 40 BRI EL 7 kg DIRE
HWmMNRD 5N EMEL TS, ZHUIERIC X
5 HBHEEDIE TOA b L A7 ENFEKN THREN



Vol. 137 No. 8 (2017)

YAKUGAKU ZASSHI 1037

Table 2. Logistic Regression Analysis of Each Question Item and Age

Male Female
Questions n n

——— p-value —— p-value

Yes No Yes No
1 TEMMETY . 145 130  0.281 517 458  0.207
2 BIE, X ZEEHENIIKS TV, 87 187  0.031* 84 891  0.240
3 20D EZDIREMNS 10kg LA EHEINL T3, 71 203 <0.001%** 127 847 <C0.001***
4 ZO1EMTEREOHEFN +3kg L EH > 7. 92 181  0.359 281 694 <0.001***
5 1305 EORFENMNERZE2 AL E, 1EMUEERL TVS, 74 200  0.743 126 846 <C0.001***
6 HEEBIBWTHTXIRASEOHKIEEZ 1 0 1R EFEBL TWS, 160 115 0.004** 362 614  0.063
7 BERIO 2KHEDNICY REED ZENEIC3EIL EH D, 162 113 0.090 328 644 <0.001%***
8 HEREICHAE GERUNDKE) &2 I EMHEIZ3ELAEDS. 88 184  0.035* 351 625  0.012*
9 FRZHES I EMEIZIEMEDB. 86 187  0.659 238 736 <0.001%***
10 ERTHRENTHENTVS, 127 142 0.725 462 503  0.255

**4kp<0.001, **p<<0.01, *p<0.05, p-statistical significance obtained using the multivariate logistic regression analysis.
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Fig. 1. Relationship between Hay Fever and Aging
W :yes, O :no.
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Table 3. Logistic Regression Analysis of Hay Fever and
Lifestyle Habit

p-value
Questions _—
Male Female
2 BlfE, REZEBEmMIckoTWwS. 0.033* 0.157

3 20D EEDREMNS 10kg LA EEEM  0.155  0.970
LTwa.

4 %0) 1 FETHREDOHE BN £3kg AL 0.680 0.100

o7z,

5 1130 5P Lo <ifzn<i#EBz 0.995 0.670
2 HELE, THEMEEREL TH2.

6 HEABIIBWTHRTXZIRZEOHEK 0.424  0.330
EEHE 1 H 1REREDLEEBL Tnb,

7 BRI 2EEEUNICY BEEDHZE 0.671  0.195
AMEIZ 3 ML ED S,

8 N EFiCHE GAEUNOKE) & 0373 0.098
BHZEMEIZ3IELEH B,

9 HlRZHE ZEMAEICIEMUEDHS.  0.952  0.450
10 HER THREN T ENTNS, 0.378 0.874

*p<0.05, p-statistical significance obtained using the multivariate logis-
tic regression analysis.
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5. SO7 LIVF —ERII B e O i 5 T4
<, JUN - B T/ < W FENME DIE F R
FEFVTFELE, KRR, MU R OSEHRTIEIC K D5
BMNDH DW=, TEHHE &N & ORI a0 B
FanWbDEEZENS.

2. TEMMELEFEREEOBENE  fEbESE
EEE & OBEMEICDONWT, L8O AT 1 v ZH
IRHTIC K OREIT L, Table 3 1Z/R9. T DHEE,
B LM & B ITHEHE & Table 1 1R AETEH
B & OMICHEERBEMEIZIZE E L ERD NN
2. UL, BHICBWT, B EFENNE & ORI
ARRBEEENED 5N (p<0.05). INET
2, BUBIIAFIEMEZIA D I &9 1 H 10 &

Table 4. Median of Mineral Concentration in Hair

Minerals Median

(ug/ke) Male Female
Al (X103) 4.45 7.71
K (X10%) 0.00 0.31
Ca (X 10%) 10.62 14.28
Cr (X10?) 0.00 1.07
Fe (X109 1.03 0.94
Zn (X109 3.91 6.40
As (X10?) 0.00 1.11
Se (X102 0.00 0.80
Cd (X 10?) 1.90 2.05
Pb (X 10?) 0.00 4.37

Table 5. Logistic Regression Analysis of Hay Fever and
Mineral Concentration in Hair

Male Female

0Odds 95%CI 0Odds 95%CI

ratio ratio

Lower Upper Lower Upper

Al 0.601 0.296 1.195 0.933 0.689  1.264
K 1.776 0.889 3.609 1.231 0.904  1.680
Ca 1.174 0.585 2363 0.696* 0.511 0.945
Cr 0.559 0.192  1.551  0.460*** 0.299  0.700
Fe 0.552* 0.309 0.973 1.060 0.793  1.418
Zn 1250 0.671  2.342 1.242 0.922 1.676
As 1.892 0.592 6.222 1.177 0.804 1.727
Se 0.798 0.228 2.791  1.784™* 1.140  2.819
Cd 1.548 0.831 2.908 0.679*  0.487  0.943
Pb 1.082 0.612 1916 1.187 0.895  1.575

**4kp<0.001, **p<0.01, *p<<0.05, CI: confidence interval, p-statistical
significance obtained using the multivariate logistic regression analysis.

DL EBYET 2 FEN WD 5E, TEMEDY 2 7 DMK
T2 EMHRREINTND, DXD, BEDZ
BB TR LY IgE PEA & (e T D T ReED D B
2, FRFICE AL 2 I MK T3 572
DACHHE 2GS 5. AFEICH N TENIEITH S
HEED Ty AW AEBINS WEZER L2 Z &
5, FROERMEFONIZbDEEZSNS. L
L, BIBEEINADIURI 7775 —THAHIEMND
BTS2 EMARL N,

3. TEMELEEDRIXTILRELOREN
EEZPOEMI R TIVIRE DO IEZ Table 4 (T
RY. EMHE & BEP I X T)VIRE L OB HEMEICD
WTHEO D AT 1 v 7 ERSIITE D@L
Table 5 IZ/R9. EMMERFITHBNT, BHETIIEH



Vol. 137 No. 8 (2017)

YAKUGAKU ZASSHI 1039
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