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Food and Dietary Factors that Lead to Prevention of Dementia

and Noncommunicable Diseases: Use of Data Science*

Saki Tokuda

Abstract
This study is examinations to identify populations related to noncommunicable diseases
(NCDs) and dementia and to explore ways to reduce risk by food and dietary factors for
prevention of them using data science. In the first part, we focused tea as the food factor
and conducted systematic reviews of observational studies that examined the
relationship between tea intake and dementia, Alzheimer's disease (AD), cognitive
impairment, mild cognitive impairment (MCI) or cognitive functions. In the second
part, we focused overweight and obesity as risk factors for NCDs that are closely related
to diet. We used the Internet to obtain sample data efficiently and examined the
association between the Constitution in Chinese Medicine or the Constitution in
Chinese Medicine Questionnaire (CCMQ) and body mass index (BMI) have been
examined to know high-risk groups for overweight. We also examined whether these
associations are due to energy intake. The systematic review on tea intake included
fourteen studies that examined dementia, AD, cognitive impairment or MCI. Seven of
them supported the risk-reduction effects of tea intake. Eight of eleven eligible studies
that examined cognitive functions or changes of them at two time points reported that
tea intake was associated significantly higher cognitive functions or less changes. These
results seem to support the hypothesis that tea intake might reduce the risk for
dementia, Alzheimer's disease, mild cognitive impairment, or cognitive impairment. Six
of eight eligible studies that examined the association between green tea intake and
dementia, AD, cognitive impairment or MCI included the risk-reduction effects of green
tea intake. These results seem to support the possibility that green tea intake might
prevent dementia, Alzheimer's disease, mild cognitive impairment, or cognitive

impairment. The analyses on effects of the Constitution in Chinese Medicine for BMI
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and energy intake show that there were significant differences in BMI according to types
of the Constitution in Chinese Medicine in Japanese males but there were not in
Japanese females. By contrast, the analyses also show that energy intake was not
significantly different according to types of the Constitution in Chinese Medicine in
both males and females. These results seem to indicate that types of the Constitution in
Chinese Medicine might affect BMI of men in Japan independently of energy intake.
These results could be a basic study on the Constitution in Chinese Medicine of
Japanese population to know health conditions because few studies were conducted yet

in Japan.

Keywords:
dementia, noncommunicable diseases, NCDs, tea, Constitution in Chinese Medicine,

data science

*Doctoral Dissertation, Graduate School of Information Science, Nara Institute of

Science and Technology, November 18, 2020.
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1.1 f#EREBRER

FR AL DERIC L b 72 o T, B - REMRICEEC, BEEFICHIRO 2 W #RETm %
IS DL o T B, DA, DIMEREE, WMIMERE, FERE, 18z R
(COPD) 7 ¥ o JERGHZEE (noncommunicable diseases (NCDs)) 121 CHD K& 74
WHRDO—>TH 37T ThL, EFELEEOEEICO 3BRECNHEDOEHEDOFK L 72
252l b, EMAMNRMESEERE L CERGMIC@ENRICE Y 203 H 5 5 &
EZzonTwa, HRREER (WHO) Ik 3 &, B4 70 kim0 FH 1400 H A% &
1 3600 7T AA NCDs IC X WAL T 5 & T4 (RIET D 63%) [1], HERICEWTH A,
DIMEZER, BIERE, FERE, COPD 7 & oL iHHIER SN DK 6 El% o T\w3
[2]. %7z, BEAFEIRE L & 2 HIND 20%:0E < (IMMMEZEE - DIERETH 2 [3].
o, BiEOHEAE K EL KITTZoMmoBER E LT, BAKEAZE T 5Nn 5. B
FEIRRE L 72 BRI D 19% IXFBAETH 5 [3]. WHO ic Xk 3 &, {HFEHTH 5000 77 ADFE
MAERE B Y, BEHZIC 1000 FABHEET 2L T3 [4]. oI, BAVERH
1% 2030 4113 8200 J7 A, 2050 £EiCi3 1 {85200 HAICET 2 & FHlEnTwd [4].
HAICEWTD, 65 EORAES ISR E ARROFMEEHc O WTh B &, Tk 24
(2012) 4EIFERAVESINE RS 462 TN &, 65 U LomEo# 7 Nc 1 A (AKX
15.0%) TH 7225, 37 (2025) fEici3f 5 N 1 Nic7e 2 & offegta3d 3 [5]. FZAVE
i3, EENRER RNATF TR T I7A4AR= A7 TOBEHEZHEL L, fE&RFIC
RERPEXRITLT WS, 2015 FEO T 2 FRAE Ot 210 B I 4R4H 8,180 &K F v
CHEE S, A OENBRAED 1.1%ICHS T2 [4]. X O ICERANEIX, SR, BIER,
RN REN ZG R L, BERBELNEEICRERAPLAZL26T,

NDGs O FHjicid, BLE, E@EEefEilt S oEGEEIRE CEELRITT LE L
bhTwb, fHlzix, WHO 132 NCDs icBIL T, 2DV X7 NTTH 2BE HEORNE
B, MERZERES LCAEERT Vv a — VB REERET ©H 2 ST, S, EE
BHGES X O~ E o BB Z T w3 [6]. $72, HRICEWTIE, E4A%EHE
DMEFEHA 21 E=X) ofc, EIGEERSEE L CRIEEBE, R ENe iz &0
KEEFREEL - BB, BESE) - HE), (R, BUER O - Do MBICBE 3 2 EiEEIEKR
CHAEBEOWEYHIEE LTwd [7]. £7-, BAEORIEICIT X £ & F 2K 7258
BlGLCcsh, THHIcBT 2 BERFANRILEEZHO A ThywE INTn5, LaL,
Livingston & (3IFBFED V A 7 KAF & LCEIME, PERKE Vo7 NCDs 8L U2 D Y x
IJRTREINTHE I EEREL TS [8]. 207z, NCDs ® B, FBHAVED P
WKHERLLEZOLNS.

Fdo LBy, FPEFEREAERCZ OMETH 50 IZ NCDs RFRAPED Y 2 7 AT TH
2LEZLNTVRE I EHD, U NCDs oE ) 2 Z7#EHICH L T8 LLWEFHES T
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bz, L L, 2ohoRERCRMIEIUIHIE, B, T, Uth&opEEr 25
D E LD TEHEE HHTHY, ANADEFRICED X 5 IC00b 5T 5 DD THHRE
L7 o TR WETARE Vv, NCDs RFRANED FHICH LTh, BAECREMIBIRE D
EORMELZRITLTHEDONICOWTIE, BIAZED T REEELMHEETH 2 (X
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12 BS BREOERMIEICE 2T -4 4 T &M

TNE CRER - BRMEIUCB T 2RI BE CEfiI N TH Y, fkA L <A TEFL D
BLE ORI E L CHW O TW 2, filxiE, AARANO BEBEGEHE R, EWNIL O il
MR AT RER BRI DY 2T ~T 4 v 7 - L a— %R, BEREAE L CERAE
NRE LT, TALF—LREROBIOIEAE D ELEE-CATEEIERORBE T2 I L
LtEE 2R3 (9] —77, fiflofgfoBleRRIcE TN 5 RERUIN O OEEL L
fiHt e OBEICOWTIE, RFEERRILD 2 Thnd Db %,

B - BB S @ oBEZ Bt I N/ 7 v X L L HBGEAER I X - TR %
Zeix, (1) #FBAIRAIEE A I OER A L vy, (2) AAAIC X o T B 5B R 4 56 5 E
DBEDL LD H 5, 3) WERKIRT 2 cRAMZE ST 2 oM tr o, WETH
52 03% <, ROV ICBIEMELILSERINTHE, 2070, BIEIFEDOHATH S
WREBEROA BT X 2 A DFE, WREDFENANA TR, WEHHOBNH LA T
A, WREOE - eI L 22HEHE 0oFE %, RROWIREORE XX 5.
Z DA DHEL B I 5720, KD o2 ORI L TS EEMTIC X 2 BEA
G T DFEE, < v F v 7 X ENREEE, YOS N HEHHFME TR0
M, BRI D REDSIER] % BRI L 22 JE@ R, EROMRICN LTI AT~T 4 v 7 -
LEa—RALX - TF YR BMEEROBEEITONTCE 2, BFED [T 77V
Favea—T4v27 (229 F) o¥E, 7—208 i/ iom Eicky, @4 omsics
WTRERIRAZTEH L Z2RERBEEC A A ALY L v T — 20, 777 FEFHAL
72 % NBT — 2 DR, N AffNTE T e BlgiEE 7 v ic X 2 RS, a4 %
iz v T 5 v 2 LURENTE, RO L CTld A Z G SHTIC X 2 F9ERER O
MAEERTONDE XHICRY), ZOMEERICET 2T — 29 AV RAIEHPEEL o
T3,

1.3 FRHIEROBEH

A5 D HiWlZ, NCDs C3BAFED FHiz HIEL, 7 — 2V A =V AEHICX Y, Zhbo
VR 7 RFICBRT 2 EHOFHEZ O I35 & & hic, BEECEMENEZZX S C
LICX Y VR ZET IR TERRRT 5L TH .

9, RAEZ TP T 20REER H 2 B e L CRICERT 2. BIEKEOL RT~T 14 v
7L ¥a—BXUAX T F Y A%T o T, FBIDFERE « 7 Y~ 4 = —Ji§ (AD) -
REIBRREREE - BEARAIRREREE (MCD % TFi3 %2, %7213 R R a8 AIBRE A0k HRE
DAL THNHI & BAfR S 2 2 2 BET S 5.

FlofE e LT, BEEIERICE#E S 2 NCDs © Y X7 /¥ & LT, @FE - e
Y B2, diRE - oY A7 EHoE* IEL, A v & =3y P ERBELT —
ZPGFEEHT LX), K74 -~vA 4Ty 22 (BMD KKIETHERES X
U* Constitution in Chinese Medicine Questionnaire (CCMQ) D& 42535, I Hic%
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DEBRIANF—EBINEDENICLEZ D) L EET 3.

14 WX DK

REHSTHE I~5 ORI NTE D, F2RHLFIETIE, FEWMERFIEY 2 7 1§
BYATRT AV LY a—0OfiR%E, HEHZMO R WHAEBE GRHEINE EBAEY 2 7 (1
Big 6 27T 4v 27 - Lta— (2D 1)) LA EI GREILEZEHGEY R 7 B3
LYRTRT AV s Lbta— (Z202) KT THET 5. H4ECTEPERE, =4
AX—EIEE L OBMI BT 2RO R EHE T 5. 2 LT, REDFELSETIE, K
W DffE, SHOBEH L FEERCOEMEZR~N3.

F2E FEWEFNEYRZICETEIVRATYT A4 vy - LEa— (FD1)

21 BH

1 BEolE Y, FRANED 2l ALK I RIC s T 2 HARMEE o T B, FRAE
DOYHIFERE AT ok, HRD AR b T HAOMEOHECH 5. BFERILZIAED
T E 2 R T rlREEA S 2. heh Rt BFEEHEICKRZ g e 527, Hik
WEGICERTE 2720, BHIETHICHS T 2B R W72 g, Bka REREICEY
Ao, JELBAGETFHICoRB 2 HEENSEZ bR 2.

IR P —RINCBRE N CH 5. BIRNEEDO T AT~YT 4 v 7 - LEa—R
ZeTFI)UADD, a—b—RXPOLDH 7 2 4 VIBIEDOEEAZEAGE) 2 7 KT X
FBTERBINTE [10]— [12]. 72, KiKEHh7 o4 vPihiczehahT* v
B-HL—bRTT 77V REDEARY) 72/ —VEREEICEITNTEY, 2bICi
PIBLA P LR, FIRAE, 7 I a4 FBEEROWIH], Hi7 F b — v 27 & O MR IRERN R A
HpTehREINTWS [13]— [18]. FOINRICIIEE D A H = X L OA[REERE 2 5
N2 70, RBRFE ) A 7 CRABREICRITTHERZHO P ICT 27201, W7 =4 v
HENELR RO BEE2REREL T 20T RL, FENECHEZOD O RHEIEE L T
ZRELEZOLND, X T CHREE FRAE T 72 1358 RE O B 2 A IICEHIGi T 2
L HIIC, 200 OBR ARG L - 8IS 2 MR I UE L, I8 2EEL T, &
BEASFRAE - AD - FRFIFEEEREE - MCIL 0 Y 2 7 KRS ® 2 [fEE 2 BET 2 b DTl
72K, RAEAE D il - FEABEEE T oM L BEE S 2 2 & Z2RB T 5 &\ ) flim A L 7z,

22 ik

221 H—FRES5FP—
WA 7R SCHRIE, (1) 1966 fELAREIC, (2) sEEECiEn, (2) HHAEEHICET 5,
(3) #E\HLE, (4) FFE - AD - ZHBEREED - MCL © Y R 7 % 72 (Z58AIFRE & DB
fRICBET 2, AV FAT =2 2WME L TV e Lz, BERFEET V4 vix, ak—
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MR, A=A — B, =R — B PUEBIRITSE, SEBUNMERETSE, REWTTIE L L .

221 HRFTER
PubMed 7 — & X — 2 % F\» CHRHEEL & GRHRE « AD - FZAIBSREFEE - MCI 0 ) 2 7 721
HIBERE & OB 2 MRET L - BIS S 2 B L 7 (B H 12016 4£ 5 H 31 H). #RAg,
RBERNTIREE, TV ML RRTIRERE, T ¥4 v 2R TiEKiEL AND GG L
7= (& D.



% 1 PubMed B%EH L UK

(a) HRREE

Number Items Terms

#1 Humans Humans[mesh] OR people[tiab] OR participants[tiab] OR
men|[tiab] OR women[tiab] OR population[tiab] OR
populations[tiab] OR individuals[tiab] OR people[ot] OR
participants[ot] OR men[ot] OR women[ot] OR
population[ot] OR populations[ot] OR individuals|ot]

#2 Study Epidemiologic Studies[mesh] OR "case control"[tiab] OR

designs cohort[tiab] OR cohorts[tiab] OR "cross sectional"[tiab] OR

"longitudinal study"[tiab] OR "longitudinal studies"[tiab] OR
"longitudinal trial"[tiab] OR "longitudinal trials"[tiab] OR
"prospective study"[tiab] OR "prospective studies"[tiab] OR
"prospective trial"[tiab] OR "prospective trials"[tiab] OR
"retrospective study"[tiab] OR "retrospective studies"[tiab] OR
"retrospective trial"[tiab] OR "retrospective trials"[tiab] OR
"case control"[ot] OR cohort[ot] OR cohorts[ot] OR "cross
sectional"[ot] OR "longitudinal study"[ot] OR "longitudinal
studies"[ot] OR "longitudinal trial"[ot] OR "longitudinal
trials"[ot] OR "prospective study"[ot] OR "prospective
studies"[ot] OR "prospective trial"[ot] OR "prospective
trials"[ot] OR "retrospective study"[ot] OR "retrospective
studies"[ot] OR "retrospective trial"[ot] OR "retrospective
trials"[ot]

#3 Exposure tea|mesh] OR tea[tiab] OR teas[tiab] OR tea[ot] OR teas|ot]
#4 Relevant Dementia[mesh] OR Cognition Disorders[mesh] OR
outcomes dementia[tiab] OR "cognition disorder"[tiab] OR "cognition

disorders"[tiab] OR "cognitive disorder"[tiab] OR "cognitive
disorders"[tiab] OR "cognition impairment"[tiab] OR
"cognition impairment"[tiab] OR "cognitive impairment"|[tiab]
OR "cognitive impairments"[tiab] OR "cognition decline"[tiab]
OR "cognitive decline"[tiab] OR "cognition dysfunction"|[tiab]
OR "cognitive dysfunction"[tiab] OR "cognition function"[tiab]
OR "cognition functions"[tiab] OR "cognitive function"[tiab]
OR "cognitive functions"[tiab] OR dementia[ot] OR "cognition
disorder"[ot] OR "cognition disorders"[ot] OR "cognitive
disorder"[ot] OR "cognitive disorders"[ot] OR "cognition
impairment"[ot] OR "cognition impairment"[ot] OR "cognitive
impairment"[ot] OR "cognitive impairments"[ot] OR
"cognition decline"[ot] OR "cognitive decline"[ot] OR
"cognition dysfunction"[ot] OR "cognitive dysfunction"[ot] OR
"cognition function"[ot] OR "cognition functions"[ot] OR
"cognitive function"[ot] OR "cognitive functions"[ot]

tiab, tag for searching titles and abstracts on PubMed; ot, tag for searching other fields on
PubMed.

(b) &%=

Term combination

#1 AND #2 AND #3 AND #4




2 ICXHEIR 7 v X% /R L7z, PubMed R X W i 2 N7z 62 RO @D % 4 b v
BLOTTALNZ 7 b2 LG ICEESCER TR W &R S 7SR E BRIL L 72, % D,
LIFD 5 o%ERIIEREL Lz (1) v P EXRE L, (2) T H4 v2iaFk—t
WFZe, REGIHRRETE, BEWIHFZEIc S <3 E & R wifgE, (3) ZRICBIHR L 2 Wiffge, (4) &%
it + AD - GEAIBEREREE - MCI & 72 (ZF8FNBERE ICBAMR L Zn W iitgE, (5) 1965 4F & TITHIAR
TN, KIC, SER XN DLW THABI & A - AD - AR -
MCI & 72 (ZFRABEREIC OV T DA Y U F VT — X DF#HH 5 2 & fEid L, HEHEWRE %
B TR SCERZ i L 72 (PubMed ¥—F). & 512, BE# S 2 iff9E 2 Mg Ic it 3 5
7, D EME L 72RO 5 B ARIBELE SRR + AD - SRAIBERERSE - MCL D ) 27 ¥ 72
(ZFRENRERE ICBY 3 2 5l #i e & U SCHR D BT SCHRIC D W R PEZ Rl L 72 (Y 7 7 L v R
Y —F). BIFSCHRD X 4 Fvds b, BHS A ICHMESCHRC 72 V> & I & 7= STk % Ak L 7=,
Z DR, LT 5 0% L7z (1) e baXWRE LW, (2) ifgT ¥4 v
a7k — ML, FEGINERETGE, REWTITIEIC Y T E O AR WifgE, (3) &, Rl &fh, P
e, B, ®&uEH, LETSER IR LRV, (4) 2, Rk, e,
REHERE, MM, i, TAv oA ~—, T Ivn4 N, KSR SICBR L R W,
(5) 1965 FEF CICHRE N, BIRSINAZWMXOT 7AL 77 FEXUTEICOW
T, PubMed % —F & RO FE CHEMEEZFA L 72, V7 7 L v A —F %, i
SISk S HT L WSCRS R0 5 7% 7 2 £ THEML 72, T~ 2,333 o5k %
FL7.
BRBEEREICLXDANAT A%ET 5720, FMLERFEAEEZZOF T I/ —T20Re L,
[ CRFE 7 4 v cHEM S, R, ZAVE - AD - FZHBEAEREE - MCI £ 72 (XR250HAE
D FHA 7 A R U S MR R A 72 T 58 d, AVBIL L BRAE - AD - FRRIBEREREE -
MCI % 7z (3F8FIBEBE O BEIR 2 FE AR FHBIEH & L CHNT L 7278 0 1 IO M % #i%
& L7z, FHEEE 2 OSSR 1 ]z ER T 2naicld, at— MikoBAILd -
& HBPHA O R IR O, FEFIT T B X BRI OSLE X d o L D RZT W
Mz R E LT 205X O 2 @ighifst & L 7.



PubMed search

62 potentially relevant Reference Searches
artiCleS ldeﬂtiﬁed ﬁ'om :r”"i"”"”""”"""77"""”""”7”"""”7"7"”"""‘: References ].dentlﬁed
PubMed database i 1,638 675 _>|_2—0_| and screened by title
1,388 —»617 > 18
62 titles/abstracts
reviewed . L - ' .
250 58 2 Abstracts reviewed
31
—»240 —» 56 2

31 full-text articles
for evaluation

Full-text articles for
evaluation

21 eligible articles | oW
| 1 | Eligible articles

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

A 4
22 articles included

in this review

Cohort analyses: 8*

Case-control analyses: 2
Cross-sectional analyses: 13*

*One article reported both longitudinal and cross-sectional data.
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223 HMEROEFHMm

Wkg L L7202 81, & OHE & 7iEmi 7 E IOV CEHii L 72, & 0'E 1%
BEMRICBTLELMEERS TICREIN T 2027 d. MEDHDOR2T Y
v, BIENES IS O EiE (Strengthening the Reporting of Observational
Studies in Epidemiology Statement : STROBE) ¥ = v 7 U X b Z 7z [19]. #EDEH A
a7 OHEIPHIE, BRI ClE 0~32, 2 — R a3k — ML - 2k — F R WIEFITIERFSE -
JEFDT RIS Cld 0~33, 24— MR Tld 0~34 &7 5. Fikamiy a8 Idgtic s v»wCsE
M N7z EOZYBMEZRT. fHikam e i, REWRE 7Y b7 L0RORRIGER, £
e oERGE, FAEAGHEE, 7 v b L5HiE, SAERF- 0 2 v b o —vikEs X OHEHE
Wrigi & v o 728 TH W b L7 75RO TE R ISR L 7. 2R 2 if5e 0 - 1T 2 B
BECEHE L 7=, £ 37, M OE 253 2 720 OEH A HoHE W2 2 & EXBIE 7V b
71 LD DI RANBAGR A Z Y TH 5 Z L DEEEZEE L, WEOHED 13 Kiili £ 72 (T 3REE
&7+ Ah LDOEORERINERS AT TH IR E ICHB L 2. KIC, Y D5
CBIL T, JTEEEm RIS X o TR E /R RS IS R L 7z

224 T—XiH
ZNZENOWMIEDESE & HIRE, KDy T4 v 7, SMEOERL~Y Yy F v 7N
7 X — &, BEGEIHETTE, TV A LFHETTE, I NS E T, GO T, &
R EMEODEE LUVRDFAINZET AL LELNMEEL T 7. MO RE
B L PECVEOMFEDOD XL Y A% - TF I v RFFEME T, EENRFHED A%
1o 7=,

2.3 X

PubMed ¥ —F %5 22 Xk, V7 7L v A¥—F5»5 1 CRRAERILLEICE S L 72 [20]
— [41]. Ng & Ok [26]CI3REBTRIMENT & EBTRIIENT Ol T 2S5 R&E I T \nwiztz®, %
nNENHD 2 15t LTk -7z, Chen & D3CHk [42], Zhou O D SCHER [43]13EH%HE#E I
WET 503, Sk clet S NZMROEFERE L A LTI L 72, Z offE, §HfiicH
W REIEIF 23 WL o7 (K 2).

WIeT A v TS 5 &, ar— MFED 8 W% [20]— [27], SEGINIRIFTEA 2 R
[28], [29], EWTRFZELS 13 W9E72 o 7= [26], [30]— [41]. BEBFHfEEFICERH T2 &, F
RCOMEO K OBW AL L CIRE LT aHF5ea 20 #15¢ [21]1— [39], [41], %o
EENICIERE & LTS LT v 219808 4 58 (201, [26], [40172 5 7=, 77 b 7 L 5FHiifE
BICEHT 2L, MohD2 747 Y 7 %G CRRYE - AD - FRAIBEAERRE - MCI % 2W7
L, 2D ) 27 %{5HE L LT LT 305828 148158 [20], [22], [25] - [31], [33], [35],
[37], [38], [40], fo[& 2> LB CRHMl X L7 2 AIBERE £ 7213 2 Wi CORRAIBERE D 7=
Bl L UCTRE LCw a5 11 898 [20]— [22], [24], [26], [32], [34], [36],
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[38],[39], [41]17Z 5 7-. 7 v b A LFHEIEEE DR 2> &, FRAE « AD - FEAIMERERRE - MCI
DY R 7 % il U 72 @80T 98 & SERIBERE % 87l L 72 @& I5ED 2 DD 7 v — FIcoriF Tl
Hreieolk (K2 %3

RHVE - AD - SRFIMRRERIE - MCI © ) R 7 & OBH# % WGt L 7z WS 2 58 7 ¥ 4 v
THET B L, aFk— MgEL 40158 [20], [23], [25], [27], JEGDHIRIZEAS 2 F9E (28],
[29], HEWTRIESEAS 8 WH9E72 - 7= [25], [30], [31], [33], [35], [37], [38], [40]. % < o#FET
e, MER, EEEERECE NS D) R 7 REF, EEEE R & OB SER T3 F R &
T 7223, Forster & OREFINTIAIFZE 1 #F5E [29]F X O Xu &, Eang O DEWIHTIIE 2 #F
7% [33], [B5] CRAKA T 1T E o - EREI N T ind o 7. BEWIIFFRIZ TR CIRZEE TV
N 71 L DE DR RINER DA 157 TH W] 1IC3EMU L7720, HOKWIIETH 2 L HlT
L 7= [25], [30], [31], [33], [35], [37], [38], [40]. JEFIXIHEHFFED 5 & Rogers H D 1 5L
(X TERE DB A 13 AT | IS4 L 72 72 0B OfRAIFSE & HIT L 7= [28]. FEGIDN BT 0 5%
D 1 WHFEIEITERRI RIS X o Tt O E Z gl L 7228, J5iEamiIRA 2K & < H ok
WFgE &l L 72 [29]. a4 — MFFEIR VI HEEm R EIC X - TSRO E 257 L,
Qiu 5D 1 TR EEDEWFFE [23], Noguchi-Shinohara &, Eskelinen &, Dai & @ 3 fff
F e PREOH oW &Il L 7= [20], [25], [27]. T 7&b b, WKL 14 15D 5 bH
DECIFZEIX 1T Th Y, FREOEOILIX 35, % Oftt 10 fFFEILE DKV
E R
FOHE « AD - FRAIBEHERE - MCI 0 Y 2 7 & OBEZ MG L 72 @M 0T9E 14 50 5 b,
FEMHPEREICY R 2T 3¢5 2 L 2mTiR2 T 7 7158 [20], [23], [30
[31], [38], [26], [40], BEEABERR LN h - WF5%I1E 7 9872 - 7= [25], [27], [28
[29], [33], [35], [37]. HomWitFt L PREOHOWMEZ AL 4RICENTY, K
BIAHEREICY) A7 2T X2 2 e 2nd#Re &k 2 w5 [20], (23], AER
BEHEA R O e o 729813 2 iF9E72 o 72 [25], [27]. 3T ¥4 v enfid s L, at—
FIFZE 4 g BV CiE, REIRPERICY A7 2K T34 5 2 L 2n iRz &G
i 2 W15 [20], [23], AEZAEEZ R O Nind o 720381 2 158 [25], [27]1TH - 7=, JEHI
HHERTSE 2 AR IC B VLTI WO S BREGEBEEAS R o ed o7 [28], [29]. #HilT
e 8 fFtic B i, RERNPEREICY A7 2K TS 2 22 I MELEUMEIXS
gt (301, [311, [38], [26], [40], HEEABI#H R b e d o 7258 1x 3 CTH - 72 [33],
[35], [37].

1,
1,
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& 2 FEEESAME - VLY NA T IR - RAMEREES - BERAEERETD Y X7 & OBREZRET L 7o@ TR O
A 2R — bR
First author, Study Subjects Exposure Outcome Adjustment for Main findings Quality assessment
Publication year, assessment assessment potential STROBE score Study quality
[Reference No.] confounders
Noguchi- Nakajima Project, 723 of 2,845 Self-administered Dementia: DSM-  Age, gender, Green tea Dementia OR p 21 Medium
Shinohara M, Japan, 2007-2013  residents of questionnaire of  III-R history of consumption (95% CI)
2014 [20] (mean 4.9 (0.9) Nakajima, aged frequency, MCI: general hypertension/diab  None 1 -
years Follow-up)  >60, completed reviewed by MCI criteria of etes 1-6 d/w 0.90 (0.34,2.35)  0.824
cognitive tests, trained International mellitus/hyperlipi
without dementia, researchers Working Group demia, education, Every day 0.26 (0.06, 1'06_) 0.06
MCI, or MMSE ApOE, alcohol Green tea' MCI or dementia  p
score <24 drinking, consumption OR (95% CI)
smoking, None 1 -
physical 1-6 d/w 0.47 (0.25,0.86)  0.015
activities/hobbies, Every day 0.32(0.16,0.64)  0.001
coffee/black Black tea Dementia OR p
tea/green tea consumption (95% CI)
consumption None 1 )
1-7 d/w 2.14(0.75,6.08)  Not shown
Black tea MCI or dementia p
consumption OR (95% CI)
None 1 -
1-7 d/w 1.52(0.77,3.03)  Not shown
Qiu L, 2012 [23] CLHLS, China, 51,668 Self-reported Cognitive Age, ethnicity, Tea consumption  Cognitive P 22 High
1998-2005 (about  observations from frequency in impairment: residence, impairment OR
3.5 years forage 32,606 interview by MMSE score <18  education, of Age 85+
65-84 and about respondents in a trained economic women
3.8 years for aged multi-wave researchers independence, Some times V. 0.74 <0.001
>85 Follow-up) survey, recruited marital status, seldom
from 22 eating vegetables, (04t daily v. 0.78 <0.001
provinces in cating meat, seldom
China, aged 265 cating fish, eating -\, daily v, 1.06 Not shown
garlic, smoking, some fimes

alcohol drinking,
activity, DI

12



Tea consumption  Cognitive P
impairment OR
of Age 85+ men
Some times v. 0.70 <0.001
seldom
Almost daily v. 0.63 <0.001
seldom
Almost daily v. 0.90 Not shown
some times
Tea consumption ~ Cognitive p
impairment OR
of Age 65-84
women
Some times v. 0.89 Not shown
seldom
Almost daily v. 0.71 <0.05
seldom
Almost daily v. 0.81 Not shown
some times
Tea consumption ~ Cognitive P
impairment OR
of Age 65-84 men
Some times v. 0.82 Not shown
seldom
Almost daily v. 0.56 <0.001
seldom
Almost daily v. 0.67 <0.05
some times
Eskelinen MH, CAIDE study, 1,409 of 2,000 Self-administered Dementia: Age, gender, Tea consumption ~ Dementia OR p 17 Medium
2009 [25] Finland, 1972- people randomly  semi-quantitative =~ MMSE score < education, (95% CI)
1998 (mean 21 selected from questionnaire 24 and DSM-IV follow-up Not drinking 1 -
(4.9) years participants 'of AD: MMSE dur'ation, >1 cup/d 1.04(0.59, 1,84)  Not shown
- <
Followp) - North Karelia and e Sddand redence, - “Teaconsumption  ADORO5% D p
studies, aged 65- ADRDA criteria ~ Cho, BMI, Not drinking 1 -
79 in 1997, living activity =1 cup/d 1.04(0.59,1,84)  Not shown

in Eastern
Finland
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Dai Q, 2006 [27]  Kame Project, 3,045 Japanese Self-administered ~AD: CASIscore  Age, education, Tea consumption ~ AD HR (95%CI)  ptrend 17 Medium
USA, 1992-2001  Americans in semi-quantitative <87, DSM-IV gender, activity, <1 time/w 1 0.27
(mean 6.3 (2.6) King County in FFQ and NINCDS- BMLI, baseline 1-2 times/w 1.49 (0.43, 5.16)
years Follow-up) 1?91, aged 265., ADRDA criteria CASI.score, >3 times/w 170 (0.67, 433)
without dementia olfaction, energy
intake, SFA
intake, MUFA
intake, PUFA
intake, ApoE,
alcohol drinking,
VC/VE/multivita
min
supplementation,
fruit/vegetable
juice drinking,
dietary
VC/VE/beta-
carotene intake
B. REGIXTIRHF TR
First author, Study Subjects Exposure Outcome Adjustment for Main findings Quality assessment
Publication year, assessment assessment potential STROBE score Study quality
[Reference No.] confounders
Rogers MA, 1999  Survey, USA, 23 of 25 newly Interview for AD: NINCDS- Energy intake, Tea consumption ~ AD OR p 11 Low
[28] 1990-1993 diagnosed AD spouses or ADRDA criteria ~ BMI, VC/VE <1 serving/d 1 -
patients in daughters by intake >1 servings/d 0.7 0.69
Loretto Geriatoric  trained
Center without interviewer using
vascular HHHQ developed
dementia, at NCI
alcoholism/syphil
is/VB12
deficiency/abnor
mal tyroid
function history
23 controls
without dementia,
matched by age,

gender, admission
date




Forster DP, 1995  Survey, UK, 109 of 211 Structured AD: dementia None Tea consumption ~ AD OR (95% CI) p 18 Low
[29] 1982-1992 diagnosed AD interview for diagnosis of <4 cups/d 1 -
patients in 1982-  informants by specialist hospital >4 cups/d 1.4(0.77,3.51) Not significant
1989, aged <65, trained services in
confirmed as AD  interviewer NRHA, adapting
at Follow-up in of care notes to
1990-1992, NINCDS-
MMSE score 17- ADRDA, DSM-
24, without III-R at Follow-
psychiatric up, NINCDS-
conditions of ADRDA criteria
GMS at Follow-up
109 controls
without dementia,
matched by age,
gender
C. H&krtse
First author, Study Subjects Exposure Outcome Adjustment for Main findings Quality assessment
Publication year, assessment assessment potential STROBE score Study quality
[Reference No.] confounders
Yang L, 2016 Survey, China, 2015 of 2063 Self-reported or Dementia: NIA- Age, gender, Tea consumption ~ Dementia OR p 13 Low
[30] 2014 residents of 4 informants’ AA criteria education, marital (95% CI)
communities information AD: NIA-AA status, smoking, No 1 -
across 12 criteria alcohol drinking, v/ 0.8 (0.6, 1.2) Not shown
counties in Vascular occupation, :
Zhejian province, dementia: NIA- incorlr)le (all Tea consumption - AD OR (95% CD) p
aged >65, AA criteria analysis), No 1 B
completed Severe cognitive  diabetes, stroke, Yes 0.7(05,0.9) Not shown
cognitive tests, impairment: residence Tea consumption ~ Vascular p
without critically MMSE score <10  (Dementia), dementia OR
ill residence (AD), (95% CI)
stroke (Vascular No 1 -
dementia), stroke, yeg 1.1 (0.4,3.1) Not shown
residence (Severe it tion  Severe cognitive
cognitive ca consump . A P
. . impairment OR
impairment) (95% CI)
No 1 -
Yes 0.4 (0.2,0.8) Not shown
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Shen W, 2015
(31]

ZPHS, China,
2014

9,375 of
randomly
selected 1,500
residents from
each of 7 sites in
Zhejian province,
aged =60

Self-reported
frequency/type/v
olume/preferred
concentration in
interview by
trained
researchers

Cognitive
impairment
(CCM): MMSE
score <18 for
illiteracy, <21 for
0-6 years
educated, <25 for
>6 year educated
Cognitive
impairment
(worldwide):
MMSE score <24

Age, gender,
ethnicity,
education, marital
status, BMI,
WHR, SBP, DBP,
income, having
children ,
diabetes/CHD/A
D/PD, family
diabetes/CHD/A
D/PD history,
smoking, alcohol
drinking, activity,
vegetables intake,
fruits intake, red
meat intake,
beans intake,
milk intake,
supplement use,
depression, ADL
(all analysis), tea
types, tea
concentration
(Tea consumption
volume), tea
consumption
volume, tea
concentration
(Tea types), tea
consumption
volume, tea types
(Tea
concentration)

Tea consumption  Cognitive ptrend 19
volume impairment
(CCM) OR (95%
CI)
Non-consumption 1 <0.001
<2 cups/d 0.77 (0.56, 1.07)
2-4 cups/d 0.62 (0.47,0.81)
>4 cups/d 0.49 (0.36. 0.66)
Tea consumption ~ Cognitive ptrend
volume impairment
(worldwide) OR
(95% CI)
Non-consumption 1 <0.001
<2 cups/d 1.16 (0.90, 1.49)
2-4 cups/d 0.63 (0.51, 0.79)
>4 cups/d 0.68 (0.54, 0.86)
Tea types Cognitive P
impairment
(CCM) OR (95%
CI)
Non-consumption 1 0.022
Green tea 1.04 (0.72, 1.51)
Black tea 0.52 (0.28, 0.95)
Tea concentration  Cognitive p
impairment
(CCM) OR (95%
CI)
Non-consumption 1 <0.001

Weak tea
Moderate tea
Strong tea

0.51(0.28,0.92)
0.32(0.19, 0.56)
0.42 (0.22,0.78)

Low
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Xu L, 2011 [33] GBCS, China, 28,679 people NS Memory None Memory Normal P 13 Low
2003-2008 randomly impairment: impairment Yes
selected from DWRT score <4 Tea Tea 0.73
GHHARE consumption, % consumption, %
members, without regular regular
mental ill or 40.8 40.5
neurological
disease,
extremely
short/long sleep
duration
Wang Z, 2010 PLAD, China, 364 of 870 NS MCI: MMSE None Cognitive Normal P 16 Low
[35] 2005 residents of score 19-24 impairment
Dujiangyan, aged Former: 133/268  Former: 51/83 Not significant
290, completed Current: 133/279  Current: 48/85 Not significant
MMSE, without
post-stroke
disease/AD/PD or
MMSE score <
18
Huang CQ, 2009  PLAD, China, 681 of 870 Self-administered  Cognitive Age, gender, Tea consumption  Cognitive p 19 Low
[37] 2005 residents of questionnaire impairment: sleep habits, impairment OR
Dujiangyan, aged MMSE score 0- education, (95% CI) men
290, completed 18 religion, Former vs 0.917 (0.344, Not shown
MMSE, with MCI or normal: temperament without 2.449)
information on MMSE score 19- Current vs 0.546 (0.222, Not shown
smoking, alcohol 24 without 1.642)
drinking, tea - -
. Tea consumption  Cognitive p
consu.mptlc)-m impairment OR
exercise, without (95% CI) women
cancer, end-stage
disease Fgrmer Vs 0.862 (0.265, Not shown
without 1.907)
Current vs 0.959 (0.375, Not shown
without 2.454)

17



Nurk E, 2009
[38]

HUSK study,
Norway, 1997-
1999

2,031 of 3341
participants of
HHS-2 born in
1925-1927,
completed FFQ

Self-administered
semi-quantitative
FFQ

Poor cognitive
performance:
<10th percentile
of score of 6
cognitive test
(KOLT, TMT-A,
m-DST, m-BD,
m-MMSE, S-
task)

Age, gender,
education,
multivitamin/fola
te/VB/VC/VD/V
E
supplementation,
smoking, history
of CVD/diabetes
mellitus, energy
intake

Tea consumption ~ Poor cognitive P
performance
(KOLT) OR
(95% CI)
Consumers vs 0.75(0.55,1.03)  0.080
nonconsumers
Tea consumption ~ Poor cognitive P
performance
(TMT-A) OR
(95% CI)
Consumers vs 0.72 (0.52,0.99)  0.045
nonconsumers
Tea consumption  Poor cognitive p
performance (m-
DST) OR (95%
CI)
Consumers vs 0.77 (0.54,1.09)  0.133
nonconsumers
Tea consumption ~ Poor cognitive P
performance (m-
BD) OR (95%
CI)
Consumers vs 0.64 (0.42,1.00)  0.048
nonconsumers
Tea consumption  Poor cognitive P
performance (m-
MMSE) OR
(95% CI)
Consumers vs 0.95(0.68,1.33)  0.754
nonconsumers
Tea consumption ~ Poor cognitive p
performance (S-
task) OR (95%
CI)
Consumers vs 0.68 (0.49,0.93)  0.017

nonconsumers

18

Low
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Ng TP, 2008 [26]

SLAS, Singapore,
2003-2005

2,501 of 2808
Singapore
citizens and
permanent
residents, aged
>55, living South
East region of
Singapore, not
too frail or
terminal ill

Self-administered
semi-quantitative
questionnaire

Cognitive
impairment:

MMSE
23

score

<

Age, gender,
education,
smoking, alcohol,
BMI,
hypertension,
diabetes, heart
disease, stroke,
depression,
ApoE, physical
activity,
social/productive
activity,
vegetable/fruits
intake, fish
intake, coffee
consumption

Tea consumption  Cognitive ptrend
impairment OR
(95% CI) of men
None 1 0.023
Low 0.47 (0.17, 0.79)
Medium 0.64 (0.26, 1.54)
High 0.15(0.02, 1.17)
Tea consumption  Cognitive ptrend
impairment OR
(95% CI) of
women
None 1 0.001
ow 0.61 (0.41, 0.89)
Medium 0.38 (0.21, 0.70)
High 0.60 (0.18, 1.26)
Tea consumption ~ Cognitive ptrend
impairment OR
(95% CI) of Age
<75
None 1 0.002
Low 0.54 (0.36, 0.81)
Medium 0.60 (0.32, 0.97)
High 0.37(0.11, 1.26)
Tea consumption  Cognitive ptrend
impairment OR
(95% CI) of Age
=75
None 1 0.005
Low 0.53 (0.26, 1.09)
Medium 0.21 (0.07, 0.65)
High 0.40 (0.06, 2.70)
Tea types Cognitive p
impairment OR
(95% CI) of men
Black and oolong  0.48 (0.24, 0.95)  0.036
tea only vs
Nonconsumers
Green tea vs 0.25(0.08,0.79)  0.018

Nonconsumers

23

Low
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Tea types Cognitive
impairment OR
(95% CI) of
women
Black and oolong  0.56 (0.38,0.82)  0.03
tea only vs
Nonconsumers
Green tea vs 0.50(0.28,0.88)  0.016
Nonconsumers
Tea types Cognitive P
impairment OR
(95% CI) of <75
Black and oolong  0.52 (0.35,0.78)  0.001
tea only vs
Nonconsumers
Green tea vs 0.57(0.33,0.99)  0.045
Nonconsumers
Tea types Cognitive P
impairment OR
(95% CI) of =75
Black and oolong  0.53 (0.27,1.05)  0.068
tea only vs
Nonconsumers
Green tea vs 0.13(0.03,0.51)  0.003
Nonconsumers
Black or oolong Cognitive ptrend
tea consumption  impairment OR
volume (95% CI) of men
Never or rarely 1 0.078
Occasionally 0.18 (0.07, 0.49)
>1 cups/d 0.60 (0.29, 1.25)
Black or oolong Cognitive ptrend
tea consumption  impairment OR
volume (95% CI) of
women
Never or rarely 1 <0.001

Occasionally

=1 cups/d

0.67 (0.45,1.01)
0.38(0.23, 0.63)
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Black or oolong Cognitive ptrend
tea consumption  impairment OR
volume (95% CI) of <75
Never or rarely 1 <0.001
Occasionally 0.66 (0.44, 0.99)
=1 cups/d 0.36 (0.22, 0.61)
Black or oolong Cognitive ptrend
tea consumption  impairment OR
volume (95% CI) of =75
Never or rarely 1 0.082
Occasionally 0.29 (0.13, 0.67)
>1 cups/d 0.63 (0.28, 1.44)
Kuriyama S, Tsurugaya 1,103 of 2,730 Self-administered  Cognitive Age, gender, Green tea Cognitive ptrend 19 Low
2006 [40] Project, Japan, residents of semi-quantitative  impairment: green tea/black or  consumptiosn impairment OR
2002 Tsurugaya, aged questionnaire MMSE score <26 oolong tea (95% CI)
>70, with consumption, <3 cups/w 1 0.0006
information on coffee 4-6cupsiwor 1 0.62(0.33,1.19)
tea cs)r'lsumptlon, cc')nsumptlon,‘ cup/d
cogm.tlve diabetes n'lelhtus, =2 cups/d 0.46 (0.30, 0.72)
function, body hypertension, —
weight, height, history of stroke, Black or °°1°T‘g .Cogn.ltlve ptrend
blood glucose, depressive tea consumption  impairment OR
0,
blood pressure, symptoms, (5% CI)
depressive education, =3 cups/w 1 0.33
symptoms visiting friends, 4-6 cups/w or 1 0.60 (0.35, 1.02)

energy intake,
VC/VE
supplementation,
fish intake

cup/d
=2 cups/d

0.87 (0.55, 1.38)

AD: Alzheimer's disease; ADL: activities of daily living; apoE: apolipoprotein E; BMI: body mass index; CAIDE: Cardiovascular Risk Factors,
Aging, and Incidence of Dementia; CASI: the Cognitive Abilities Screening Test ; CCM: the Chinese Cut-off of MMSE; CHD: coronary heart
disease; CI: confidence interval; CLHLS: the Chinese Longitudinal Healthy Longevity Survey; CVD: cardiovascular disease; DBP: diastolic blood
pressure; DI: cumulative deficit index; DSM-III-R: the Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised; DSM-IV:
the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; DWRT: the Delayed Word Recall Test; FFQ: food frequency
questionnaire; GBCS: the Great Britain Companion Specification; GHHARE: the Guangzhou Health and Happiness Associationforthe
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Respectable Elders; GMS: the Geriatric Mental State Examination; HHHQ: health habits and history questionnaire; HHS-2: the Hordaland
Homocysteine Study-2; HR: hazard ratio ; KOLT: the Kendrick Object Learning test; m-BD: modified version of Block Design; MCI: mild
cognitive impairment; m-DST: modified version of Digit Symbol test; m-MMSE: modified version of the Mini-Mental State Examination;
MMSE: the Mini-Mental State Examination; MUFA: monunsaturated fatty acids; NCI: the National Cancer Institute; NIA-AA: the National
Institute on Aging-Alzheimer s Association; NINCDS-ADRDA: the National Institute of Neurological and Communicative Disorders and Stroke
and the Alzheimer's Disease and Related Disorders Association; NRHA: the Northern Regional Health Authority; OR: odds ratio; PD:
Parkinson's disease; PLAD: the Project of Longevity and Aging in Dujiangyan; PUFA: polyunsaturated fatty acids; SBP: systolic blood pressure;
SFA: saturated fatty acids; SLAS: the Singapore Longitudinal Ageing Studies; S-task: an abridged version of Controlled Oral Word Association
test; STROBE: Strengthening the Reporting of Observational Studies in Epidemiology Statement; T-Cho: total cholesterol; TMT-A: the Trial
Marking test, part A; UK: the United Kingdom; USA: the United States of America; VB12: vitamin B12; VC: vitamin C; VD: vitamin D; VE:
vitamin E; WHR: waist-to-hip ratio; ZPHS: the Zhejiang Major Public Health Surveillance Program
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FOIHERE - 2 R RUC DREAIBERE A & OBE & WGt L 72 BTS2 i 7 94 v Tafid 2 &,
2k — MIFFEA 5 WESE [20] — [22], [24], [26], #EWIIITSEA 6 W92 CH - 7= [32], [34], [36],
[38],[39], [41]. % < oWFFE <4Elm, MR, EEHERESZNLO ) 27 RT, EiHEIE
7 L OFBTERIZAG AT 23 F & LT 722%, Noguchi-Shinohara & ® 22— M5 1 WL
[20]3 X OF Chin & OEEWIHFTE 1 72 [B39] CRMEERFld T o 7K EEI N T o 7=,

MBI 133 RCTRFBL T 7 + A L OB OB RIIEREAN T Ch 25 1Y L7
B, BOMGIIETH 5 LT L 7= [32], [34], [36], [38], [39], [41]. =+ — FiFEIZWS
N TR I X o T OE % 3 L, Arab 5, Ng 5 D 2 ifi5E 28 0 &\ ifge [24],
[26], Noguchi-Shinohara &, Feng & (2012) @ 2 iff5t % HREE & [20], [22], Vercambre
Lo 1A EOMNFIE L HWr L7z [21]. T hbb, RABERE - 2 KisiToRABRER:
& OB AT L 728 72 098 11 920 5 bEOE W 2520 ch b, PRED
B OWFZE1E 2 158, % Ofth 7 52 I3 DR WIFFES - 7=,

AOFIERE - 2 RElCORRAIBRRER & O BE 2 WRET L 7238605 11 %0 5 b, FBISH
BE B ABERE O =l - SRRIBSRECT ol & Bl#E 3 5 2 & 2R THE R S UITIEIL 8 it
[22], [24], [26], [32], [36], [38], [39], [41], HEZBIEA R & Nixd o 7=WF5E1E 3 WH9E72
o7z [20], [21], [34]. Bo@EWIIR L HREDEOMEL AbEL 4R ICENTH, K
BN B A AR ABERE O S - FRAIBSREIC T o I L B3 2 & & 2R TR 2 S OISR
I 3WFgE [22], [24], [26], HEABEA R L N - 058X 15872 - 7= [20]. WF%ET
FAVCHMET B L, aFk— MRS HRICE TR, AERZEABAE DS - FRABAEK
T L BES 5 2 & 2R 2 &L 3WI5E [22], [24], [26], B ERBE A
LN o FEIE 2 F9ECH - 7= [20], [21]. BEWTHTSE 6 WEFRIc B W ClE, HE A
BEAE O il - FRABRAE I T O I & B 2 © & 2R TR 2 & 53 5058 [32], [36],
[38], [39], [41], AERBE#EAR S NARD - 7207812 15 TH - 72 [34].
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#* 3

A Ok — MR

AIEIR & FBABERE - 2 R CORBAIMRAEE & DS RES L 7B R OBE

First author, Study Subjects Exposure Outcome Adjustment for Main findings Quality assessment
Publication year, assessment assessment potential STROBE score Study quality
[Reference No.] confounders
Noguchi- Nakajima Project, 723 of 2,845 Self-administered  Cognitive None Green tea Cognitive ptrend 21 Medium
Shinohara M, Japan, 2007-2013  residents of questionnaire of  function: MMSE consumption function change
2014 [20] (mean 4.9 (0.9) Nakajima, aged frequency, score Median (SE)
years Follow-up)  >60, completed reviewed by None -0.95 (3.3) 0.295
cggnitive tests, ‘ trained 1-6 d/w 20.272.7)
m(t;(,n;tr (li\ir&esnltgla, researchers Every day 0,46 ‘('2'3)
score <24 Black tea Cognitive ptrend
consumption function change
Median (SE)
None -0.48 (2.8) 0.467
1-7 d/w -0.67 (2.9)
Vercambre MN, WACS, USA, 2,475 of 3,170 Self-administered  Global cognitive  Age, education, No associations observed with tea consumption (data not 20 Low
2013 [21] 1995-2000 (mean participants of a semi-quantitative  score: mean of z-  energy intake, shown)

5.4 (range 4.1-
6.1) years
Follow-up)

RCT, female
health
professionals
with prevalent
CVDor =3
coronary risk
factors, aged =
60

FFQ

scores from
TICS, immediate
and delayed
recalls of TICS-
10 word list,
EBMT and
number of animal
names answered
in 1 minute

TICS

Verbal memory:
mean of z-scores
from immediate
and delayed
recalls of TICS-
10 word list and
EBMT

Category fluency:
number of animal
names answered
in 1 minute

marital status,
alcohol, physical
activity,
multivitamin
supplementation,
smoking, BMI,
hormone therapy
use, aspirin use,
NSAIDs use,
history of
depression,
cardiovascular
profile, diabetes,
hypertension,
hyperlipidemia,
VC/VE/carotene/
VB6/VB12/folate
s intake,
randomization
assignment
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Feng L, 2012 CLHLS, China, 913 (2005), 2,288  Self-reported Verbal fluency: Age, gender, Tea consumption ~ Verbal fluency P 17 Medium
[22] 1998-2005 (2002), and 4,081  frequency in number of food education, at age 60 coefficients for
(2000) of 7,139 interview by names answered ~ exercise, activity linear mixed
participants of a trained in 1 minute effects model
multi-wave researchers Daily 0.72 <0.0001
survey, recruited Occasionally 0.41 0.01
from 22 Time -0.65 <0.0001
provinces in . .
China, aged 80- Time*Daily -0.12 0.02
115 Time*Occasional  -0.08 0.16
ly
Tea consumption  Verbal fluency p
in 1998 coefficients for
linear mixed
effects model
Daily 0.65 <0.0001
Occasionally 0.08 0.61
Time -0.67 <0.0001
Time*Daily -0.13 0.01
Time*Occasional  -0.01 0.87
ly
Arab L, 2011 [24] CHS, USA, 2,722 women and ~ Self-administered  Global cognitive  Age, ethnicity, Tea consumption ~ Global cognitive  p 18 High
1989-1999, 2,077 men of semi-quantitative  function: 3MS education, field function
(median 7.9 years 5,201 participants  FFQ score center, history of coefficients (95%
Follow-up) randomly Modeled global stroke/CHD/diab CI) for linear
selected from cognitive etes/hypertension, mixed effects
Medicare-eligible function: IRT smoking, model of women
residents in 4 3MS score depression, apoE <35 cups/y 0 0.07
communities: 5-10 cupsly -0.26 (-1.30,
Forsyth County, 0.78)
Sacrament 1-3 cups/m 1.04 (0.15, 1.92)
County,
Washington 1-4 cups/w 0.51(-0.32, 1.33)
County, and =5 cups/w 0.62 (-0.18, 1.41)
Allegheny Time -1.30 (-1.53, - <0.001
County, aged = 1.07)
65 Time*5-10 cups/y  0.23 (-0.14, 0.60)  0.007

Time*1-3 cups/m
Time*1-4 cups/w
Time*=5 cups/w

0.44(0.13,0.75)
0.53 (0.24, 0.82)
0.29 (0.01, 0.57)
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Tea consumption ~ Modeled global P
cognitive
function
coefficients (95%
CI) for linear
mixed effects
model of women
<5 cupsly 0 0.04
5-10 cups/y -0.32 (-1.80,
1.17)
1-3 cups/m 1.65 (0.45, 3.00)
1-4 cups/w 0.66 (-0.53, 1.80)
=5 cups/w 0.81(-0.33, 1.95)
Time -0.87 (-1.07, - <0.001
0.68)
Time*5-10 cups/y  0.20 (-0.13,0.51)  0.07
Time*1-3 cups/m  0.27 (0.00, 0.54)
Time*1-4 cups/w  0.38 (0.12, 0.62)
Time*=5 cups/w  0.21 (-0.03, 0.45)
Tea consumption  Global cognitive P
function
coefficients (95%
CI) for linear
mixed effects
model of men
<5 cupsly 0 0.61
5-10 cups/y 0.56 (-0.68, 1.80)
1-3 cups/m 0.87 (-0.20, 1.95)
1-4 cups/w 0.31(-0.72, 1.34)
=5 cups/w 0.34 (-0.68, 1.37)
Time -1.11 (-1.38, - <0.001
0.84)
Time*5-10 cups/y  0.25 (-0.15,0.64)  0.12

Time*1-3 cups/m
Time*1-4 cups/w
Time*=5 cups/w

0.30 (-0.04, 0.65)
0.40 (0.07, 0.73)
0.38 (0.04, 0.71)
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Tea consumption ~ Modeled global P
cognitive
function
coefficients (95%
CI) for linear
mixed effects
model of men
<5 cupsly 0 045
5-10 cupsly 0.71 (-0.98, 2.40)
1-3 cups/m 1.14 (-0.32, 2.55)
1-4 cups/w 0.84 (-0.56, 2.25)
=5 cups/w 0.01 (-1.38,1.41)
Time -0.47 (-0.69, - <0.001
0.24)
Time*5-10 cups/y  0.18 (-0.15,0.51)  0.67
Time*1-3 cups/m  0.13 (-0.17, 0.42)
Time*1-4 cups/w  0.20 (-0.08, 0.48)
Time*=5 cups/w  0.10 (-0.18, 0.38)
Ng TP, 2008 [26]  SLAS, Singapore, 1,438 of 2808 Self-administered  Cognitive Age, gender, Tea consumption ~ Cognitive decline  ptrend 22 High
2003-2005 Singapore semi-quantitative  decline: MMSE education, OR (95% CI) of
(median 16 citizens and questionnaire score smoking, alcohol, men
months Follow- permanent BMI, None 1 0.383
up) residents, aged hypertension, Low 0.73 (0.40, 1.32)
>55, 11V1Vng South d¥abetes, heart Medium 0.72 (038, 1.36)
East region of disease, stroke, )
Singapore, not depression, apoE, High 075 (0.31, 1.79)
too frail or physical activity, ~ Tea consumption  Cognitive decline  ptrend
terminal ill, social/productive OR (95% CI) of
MMSE score >23 activity, women
at baseline vegetable/fruits None 1 0.047
intake, fish Low 0.74 (0.51, 1.07)
intake, coffee Medium 0.82 (0.53, 1.26)
consumption High 0.36 (0.14,0.91)
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Tea consumption  Cognitive decline  ptrend
OR (95% CI) of
Age <75
None 1 0.102
Low 0.76 (0.55, 1.06)
Medium 0.83 (0.57, 1.20)
High 0.59(0.32, 1.11)
Tea consumption ~ Cognitive decline  ptrend
OR (95% CI) of
Age =75
None 1 0.062
Low 0.27 (0.06, 1.34)
Medium 0.19 (0.03, 1.18)
High 0.15(0.01, 2.11)
Tea types Cognitive decline p
OR (95% CI) of
men
Black and oolong  0.58 (0.32, 1.03)  0.06
tea only vs
Nonconsumers
Green tea vs 1.04 (0.55,1.94) 091
Nonconsumers
Tea types Cognitive decline P
OR (95% CI) of
women
Black and oolong  0.75(0.53,1.08)  0.12
tea only vs
Nonconsumers
Green tea vs 0.70 (0.45,1.07)  0.10
Nonconsumers
Tea types Cognitive decline p
OR (95% CI) of
<75
Black and oolong  0.70 (0.51,0.96)  0.03
tea only vs
Nonconsumers
Green tea vs 0.91(0.63,1.31) 0.62

Nonconsumers
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Tea types Cognitive decline p

OR (95% CI) of

=75
Black and oolong  0.31(0.07,1.39)  0.13
tea only vs
Nonconsumers
Green tea vs 0.09 (0.01, 0.68)  0.02
Nonconsumers
Black or oolong Cognitive decline  ptrend
tea consumption  OR (95% CI) of
volume men
Never or rarely 1 0.225
Occasionally 0.75(0.41, 1.39)
>1 cups/d 0.69 (0.39, 1.24)
Black or oolong Cognitive decline  ptrend
tea consumption ~ OR (95% CI) of
volume women
Never or rarely 1 0.032
Occasionally 0.84 (0.57, 1.22)
>1 cups/d 0.65 (0.43, 0.97)
Black or oolong Cognitive decline  Ptrend
tea consumption  OR (95% CI) of
volume <75
Never or rarely 1 0.034
Occasionally 0.86 (0.61, 1.21)
>1 cups/d 0.69 (0.49, 0.97)
Black or oolong Cognitive decline  ptrend
tea consumption  OR (95% CI) of
volume =75
Never or rarely 1 0.117

Occasionally
=1 cups/d

0.22 (0.05, 1.11)
0.30 (0.05, 1.73)




B. #EHTHTH

First author, Study Subjects Exposure Outcome Adjustment for Main findings Quality assessment
Publication year, assessment assessment potential STROBE score Study quality
[Reference No.] confounders
Kong HY, 2013 Survey, China 94 men and 107 Self-reported Global cognitive ~ After controlling  Chinese character rotation was significantly correlated with 17 Low
[32] women of 698 frequency in function: BCAT age, gender and tea consumption (coefficients (95% CI): 0.415 (0.039,
residents of interview by score education, 0.792), p = 0.031). Correlation of tea consumption with
Tianjin, aged trained Digit copy: score  stepwise multiple ~ Global cognitive function and other subtests were not
>55, without researchers of BCAT subtest  regression shown.
history of 1 analyses were
stroke/psychosis/ Chinese character conducted for
severe comparison: variables such as
atherosclerosis/di score of BCAT alcohol
abetes/renal subtest 2 consumption,
disease, with data Mental smoking, coffee
of MMSE/serum arithmetic: score  consumption, tea
tHey, =4 years of BCAT subtest  consumption,
education 3 water
Chinese character ~consumption,
rotation: score of  sleep time,

BCAT subtest 4
Recall answer of
mental
arithmetic: score
of BCAT subtest
5

Recognition of
dual words: score
of BCAT subtest
6

Nonsense figures:
score of BCAT
subtest 7

exercise, usage of
aluminum ware,
types of drinking
water.

30




Butchart C, 2011
[34]

Survey of LBC
1936 population,
Ireland, 2004-
2007

882 of 1091 LBC
1936 born in
1936, living
independently in
and around
Edinburgh

Self-administered
semi-quantitative
FFQ (Scottish
Collaborative
Group FFQ
version 7.0)

1Q: Moray House
Test

Global cognitive
function: MMSE
Prior intelligence:
NART

Verbal fluency:
maximal number
of recalled words
beginning with C,
F,and L
Memory: grouped
scores of
memory-related
subtest scores in
WALIS-3 and
WMS-3

Speed: grouped
scores of
processing speed-
related subtest
scores in WAIS-3
and WMS-3

GI: grouped
scores of general
fluid intelligence-
related subtest
scores in WAIS-3
and WMS-3

Energy-adjusted
nutrient intake,
age, sex, 1Q at
age 11, smoking,
socio-economic
status, education,
apoE

Tea consumption  1Q coefficient for p
at age 70 multiple linear
regression model
Tea consumption ~ -0.01 Not shown
Tea consumption ~ Global cognitive  p
at age 70 function
coefficient for
multiple linear
regression model
Tea consumption ~ 0.05 Not shown
Tea consumption  Prior intelligence  p
at age 70 coefficient for
multiple linear
regression model
Tea consumption  0.01 Not shown
Tea consumption ~ Verbal fluency P
at age 70 coefficient for
multiple linear
regression model
Tea consumption ~ -0.03 Not shown
Tea consumption ~ Memory p
at age 70 coefficient for
multiple linear
regression model
Tea consumption ~ 0.04 Not shown
Tea consumption ~ Speed coefficient p
at age 70 for multiple
linear regression
model
Tea consumption  -0.06 Not shown
Tea consumption  GI coefficient for p
at age 70 multiple linear
regression model
Tea consumption  -0.03 Not shown

18

Low
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Feng L, 2010
[36]

SLAS, Singapore

716 of random
subgroup from
2808 Singapore
citizens and
permanent
residents, aged
>55, living South
East region of
Singapore

Not shown

Global cognitive
score: MMSE
Attention score:
mean of z-scores
from digit span
forwards longest
span, digit span
backwards lingest
span, spatial span
forwards longest
span and spatial
span backwards
longest span
Memory score:
mean of z-scores
from RAVLT
immediate recall,
RAVLT delayed
recall, visual
reproduction
immediate recall
and visual
reproduction
delayed recall
Executive
function score:
mean of z-scores
from categorical
verbal fluency,
design fluency
condition 1,
condition 2 and
condition 3
Processing speed
score: mean of z-
scores from
SDMT written
version and
SDMT oral
version

Age, gender,
education,
smoking, alcohol,
physical activity,
social/productive
activity,
vegetable/fruits
intake

Tea consumption ~ Global cognitive  p 17
score coefficient
(SE) for multiple
linear regression
model
Black/oolong tea  0.29 (0.13) 0.02
consumption
Green tea 0.36 (0.15) 0.02
consumption
Tea consumption  Attention score p
coefficient (SE)
for multiple
linear regression
model
Black/oolong tea  0.02 (0.05) 0.68
consumption
Green tea -0.02 (0.06) 0.73
consumption
Tea consumption ~ Memory score p
coefficient (SE)
for multiple
linear regression
model
Black/oolong tea  0.14 (0.06) 0.01
consumption
Green tea 0.18 (0.07) 0.01
consumption
Tea consumption ~ Executive P
function score
coefficient (SE)
for multiple
linear regression
model
Black/oolongtea  0.20 (0.06) <0.001
consumption
Green tea 0.18 (0.07) 0.01
consumption

Low
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Tea consumption

Black/oolong tea
consumption

Green tea
consumption

Processing speed
score coefficient
(SE) for multiple
linear regression
model

0.26 (0.07)

0.17 (0.08)

p

<0.001

0.04

Nurk E, 2009
[38]

HUSK study,
Norway, 1997-
1999

2,031 of 3,341
participants of
HHS-2 born in
1925-1927,
completed FFQ

Self-administered
semi-quantitative
FFQ

Episodic
memory: KOLT
Psychomotor
speed: TMT-A

Perceptual speed:

m-DST
Visuospatial
skills: m-BD
Global cognitive
function: m-
MMSE
Semantic
memory: S-task

Gender,
education,
multivitamin/fola
te/VB/VC/VD/V
E
supplementation,
smoking, history
of CVD/diabetes
mellitus, energy
intake

TMT-A, m-DST and S-task were significantly correlated 18
with tea consumption (p = 0.010, 0.020 and 0.042,

respectively). KOLT, m-BD and m-MMSE were not
significantly correlated with tea consumption (p = 0.108,

0.356 and 0.102, respectively).

Low
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Chin AV, 2008
[39]

DHAS, UK,
2003-2005

208 men and 258  Not shown
women of 1,349
subjects stratified
for age, randomly
selected from
patient lists of
four general
practitioners in
catchment area of
St. James’s
Hospital, aged
>65, without
dementia

Global cognitive ~ Not shown
function: MMSE
Prior intelligence:
NART-R

Verbal fluency:
FAS

Category fluency:
animal fluency
Psychomotor
processing speed:
WAIS-3 digit
symbol coding
Working
memory: WMS-3
letter number
sequencing
Visual memory:
immediate and
delayed WMS-R
visual
reproduction
Verbal memory:
WMS-3 serial
words

Learn slope
Short delay recall
Long delay recall
Recognition
Total recall list 1-
4

List B recall
Proactive
interference
Retroactive
interference
Global composite
score: mean of z-
scores of test
scores

MMSE was significantly correlated with tea consumption
(beta: 0.107, p = 0.042). Global composite score was not
significantly correlated with tea consumption (beta and p

value not shown).

18

Low
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Jarvis MJ, 1993 Survey, UK, Respondents of Self-reported Simple RT: Age, gender, Tea consumption ~ Simple RT score  ptrend 14 Low
[41] 1984-1985 9,003 randomly frequency in pressing speed of  social class, (ms)
selected residents  interview by “0” key when housing tenure, 0 cup/d 3458 0.02
in England, trained digit “0” occupation, not
Scotland or Wales  researchers appeared working through 1-2 cups/d 341.5
aged =18 Choice RT: disability, self- 3-4 cups/d 345.6
pressing speed of  rated health 5-6 cups/d 336.7
“17,42”,“3” or status, malaise
“4” keys when score, alcohol, =7 cups/d 332.2
corresponding smoking, Tea consumption ~ Choice RT score  ptrend
digit appeared tranquilliser use, (ms)
Incidental verbal  coffee 0 cup/d 668.5 0.20
memory: number  consumption
of recalled foods 1-2 cups/d 665.3
after a few 3-4 cups/d 668.4
minutes 5-6 cups/d 663.3
distracting task,
from ten common . 7 cups/d . 659.9 .
foods listed up Tea consumption  Incidental verbal  ptrend
and asked about memory score
dietary fiber 0 cup/d 6.53 0.21
content
Visuo-spatial 1-2 cups/d 6.55
reasoning: 3-4 cups/d 6.62
number of correct 5-6 cups/d 6.65
answers asking - Jd
numbers of _=/cups . 6.63 .
blocks in six Tea consumption  Visuo-spatial ptrend
drawings of reasoning score
three-dimensional 0 cup/d 467 0.013
piles of blocks
1-2 cups/d 4.76
3-4 cups/d 4.82
5-6 cups/d 4.88
=7 cups/d 4.85

3MS: the Modified Mini-Mental State Examination; apoE: apolipoprotein E; BCAT: the Basic Cognitive Aptitude Test; BMI: body mass index;
CHD: coronary heart disease; CHS: the Cardiovascular Health Study; CI: confidence interval; CLHLS: the Chinese Longitudinal Healthy
Longevity Survey; CVD: cardiovascular disease; DHAS: the Dublin Health Ageing Study; EBMT: the East Boston Memory Test; FFQ: food
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frequency questionnaire; HHS-2: the Hordaland Homocysteine Study-2; 1Q: intelligence quotient; IRT: item response theory; KOLT: the
Kendrick Object Learning test; LBC: the Lothian Birth Cohort; m-BD: modified version of Block Design; MCI: mild cognitive impairment; m-
DST: modified version of Digit Symbol test; m-MMSE: modified version of the Mini-Mental State Examination; MMSE: the Mini-Mental State
Examination; NART: the National Adult Reading Test; NART-R: the National Adult Reading Test-Received ; NSAIDs: non-steroidal anti-
Inflammatory drugs; OR: odds ratio; RAVLT: the Rey Auditory Verbal Learning Test; RCT: randomized clinical trial; RT: reaction time; SDMT:
the Symbol Digit Modalities Test ; SE: standard error; SLAS: the Singapore Longitudinal Ageing Studies; S-task: an abridged version of
Controlled Oral Word Association test; STROBE: Strengthening the Reporting of Observational Studies in Epidemiology Statement; TICS: the
Telephone Interview of Cognitive Status; TMT-A: the Trial Marking test, part A; UK: the United Kingdom; USA: the United States of America;
VB12: vitamin B12; VB6: vitamin B6; VC: vitamin C; VE: vitamin E; WACS: the Women’s Antioxidant Cardiovascular Study; WAIS-3: the
Wechsler Adult Intelligence Scale-1II; WMS-3: the Wechsler Memory Scale-1II
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w3 [13],[14]. ¥ 5ic Mancini H5IC X33 RATF<T 4 v 7 - L ¥ a—IL, FABEE IS4
DRARDER BN EAME L T\ [46]. 22T, FB2EZOMFFICIIROFEEL MEL
THMT L 72F3E 0340 7 K, BRI O ZERIZ TE Chid o 7228, FiaitftoFEfic L h %
NHAREL T o T3 Z L 2 HIFEL, F 3 IR IBHL L FRAE - AD - SRRIBERERE S - MCI
DY 27 EDOBBEMET 2 EEHMNIC, ThbOBGREBE L Bt 2 M Ic
INEL, MREOEZEEL T, MABIARAE - AD - ZRAHERERE - MCL 2 FFi$ %
b LNARWATREEZRE T 5 & v ) il i E 7z,

32 Ak

321 H—FRLS5FP—
W72 SCHkIE, (1) 1966 fELAREIC, (2) sEEECikEfn, (2) HHRAEEHICET 5,
(3) FEAEELE, (4) PRRYE - AD - FRABEEERE - MCL 0 U 2 7 L BRI 3
AV YFNT =R EREL T E L, WS RFET V4 vix, 25— Mg, 7—
R at— ML, 3 — b NFEGFDSIRBTSE, FEGIS RIS, BT s L 7.
B2 EOWISRINZ T 3 - oot 2 20275y 7T s bic Lz £
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TIRHIDO AT v 7 Cl, 552 HOWEOHH & FIkE, iz b 3 I A8 I & FANE - AD -
PIHRBERTE - MCIL IThl 2 CFRAIREE £ 72 133 AR AE (L & DB 2 BT L 72 STk % S
L7z, RORT v 7T, B1RATy 7Tl L 7201982 o ik AAARAL L FRRIE - AD - 5240
HEHERSE - MCI 0 Y 2 7 & ORRZ 7=k 2 il L 7=

321 HFFRER
PubMed 7 — & X — 2 % i\ CHBE & GRRIE - AD - SRAIBERERES - MCI 0 Y X7 £ 7213
RHIRRRE & OBIRZ BT L - BIRIF S 2 R L7z (g8 H : 2018 £ 8 A 23 H). Rk
Fl2EOMFEFL DRV (F D).

X 3 icHER7e 2%/ L7z, F1 27y 7L LT, PubMed R X Y i & 7=
81 MO LRk 5, 2.2.1 HFFEEIND PubMed ¥ — F & [Alfk D T < B SRk % i L 7=
(PubMed ¥ —7). 610, X ZME L 723CHRD 5 b ABEL & F2AE - AD - SRR RER
F - MCI @V X7 F 7 32 MBERE (B3 2 BeH % & & Sk o 5 FHSCHRIE ~ 2,898 ot L
T, 221 WHEERDO) 7 7L v 2% —F L RO FIECEEXZME L (V7 7L
VAY—F) HEHEICL 2 A T A eI 5720 0FNED 2.2.1  HIFGER & FERICT -
7. w1 ATy 7 TlE, 30 FOBEESCHER A & 7z,

ROTH2AT Yy 7L LT, 1 A7y 7 TROWZEINZBEECHR2 S, FRAIEE & 52
iE « AD - FRAISREREE - MCL @ ) X 7 & OBIRZ MG L 2R 2 VAL, AT A
THAR B L/ Z 72 3R ERZ KA W5 bR L 72,
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PubMed search First step

1 fr mc'%s Eﬁngﬁed Reference search
rod”;taﬁasee [ipininininlnin it kit e 'References identified
—»(2,061| p 817 [ P 20 [:and screened by fitle
l > 1,716 760 > 18
81 titleslabs(tjracts S ISR S I .
eviews E | 345 | 57 2 | iAbstracts reviewed
—» 40 il il il it i ----
—» 333 —> 55 — 2
41fgLrj”;r%}l(Lt|aatirgﬁles BT Bl BN \Ful-text articles for
E | 12 I_ 2 — ievaluation
13 N I R
— 10 Ly 2
28 articles potentially S U U , _
relevant ! 9 :Prcg_telntlally relevant
i articles
| (P |_ ________________________
\ 4
30 articles potentially
relevant
v 2 Second step

8 studies included
for dementia etc.

3 cohortstudies
5 cross-sectional studies

3 MEMRRLLIOHERDOT7 A
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323 MROBEM
WL LR 0272 EIL, 2.2.3 WIEOEFHE & kD7 iECRHMEI L, &amE/ TR
FE/MEAE IC M L T2,

324 T—XHH
ZNZENDOMFDES L HIRE, DXy 74 v 7 8L SMFEOERE~y F v 73
T A —x, BEGGE, TV LFHETE, WIS E T, RGO aT, &
RO ABMROE S L VORI FARINEZETADLOEONMEEL Lo, MO B Y
Mrs L CEVEOMRHO VR Ick ) A2 -7 F Y > RFEME S, EWEMN RO A%
fTo7-.

33 #ER

SCRkIHE DR, IV 2 X EHfFEIx 8 ffgE L o7z [47], [48], [20], [49]— [51],
[31], [40]. Wf3ET A v CHfET 5 &, ak— MifFFED 3 #F%E [47], [48], [20], HEWiHF5E
2555275 o 7= [49]1— [51], [31], [40]. EHFFEOMEL R T ICE L o7,

% < OWFZE TR, TER, AEBEBELZ o0 ) 2 7 KT, AiHEIE LR L OBTEHE
KT BEEI N T2, BWFE 1| TR CREABRELrEZEBI N T ad - 7. BT
RIFTRCIRFEL TV b LOMORRINIERS A0 Th 209 K4 Lz, H
DIRWIIFETH 2 LHIT L 7= [49]—, [51], [31], [40]. =k — FRFZEIR W37 T7ikGm I 7%
B X > THEOE # 5 L, Tomata 5D 1 A28 D5 Wii3e [48], Fischer &,
Noguchi-Shinohara © ® 2 #ff7% % FFEE O OFfFFE & HIWT L 72 [47], [20]. F7ab b, @#Hig
BT 8 2D 5 b EDE ISR 1 K77 T Tch Yy, PRECEOWIIR 2 %, %0
fth 5 9213 E DARNFFE 7S - 7.

FHVE - AD - SRAMSREREE - MCI @ U % 7 & OB 2 #a L 72 80158 S e 5 b, &
FEROPEREICY) A7 2K T I®2 2 2R T /R 2 &M 6 it [48], [20], [49],
[50], [51], [40], AEABHHEA R SN - 7209813 2 09272 - 7= [47], [31]. Wi%ET %4
VOHET B L, ak— MR 3 BIEICE LTI, BEBIEEIC) R KT I 45
e RRTHRERAY ST 2 BF% [48], [20], HEABLESR Sk 26581 1 6F
FTH o7 [47]. BTG S FE I B W T, MREBISAEBIC) R 72K T35 2L
N TAERE ETIEIE 4 0H9E [49]— [51], [40], AEZRBLEAE R O N kd o W58 1
fgecdH -7 [31].
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x4 FFEBEERANE - TILYNA TR - SRAIEEREE

A Ok — MR

C BRERRAMRREIEE D U R 7 & DREE IRET L 7o @I R OB E

First author, Study Subjects Exposure Outcome Adjustment for potential Main findings Quality assessment
Tlgzlffraetrl]?:z Kle(i;, assessment assessment confounders STROBE score _ Study quality
Fischer K, 2018 AgeCoDe and 2622 of 22,701 Self-administered  AD accordingto  Age, gender, BMI, Green tea ADHR (95%CI) P 21 Medium
[47] AgeQualiDe, primary care questionnaire of ~ SIDAM with education, APOE &4 carrier ~ consumption

German, 2003- patients living in  frequency at FU-  consensus of the  status, smoking status, Non-consumption 1 R
ongoing (>10 the urban areas of 1 using a short interviewing physical activity score, .
years follow-up).  the 6 German and concise 8- investigator and depression, Consumption 0.94(086;1.02)  0.129
cities (Bonn, item “cognitive an experienced hypercholesterolemia, and a
Disseldorf, health” food geriatrician or modified CCl score.
Hamburg, intake screener. geriatric
Leipzig, psychiatrist.
Mannheim, or
Munich), aged
>75 years.
Tomata Y, 2016  Ohsaki Cohort 13,645 of 31,694  Self-administered Dementia defined  Age, gender, history of Green tea Dementia HR p fortrend 18 High
[48] 2006 Study, residents in FFQ (Spearman as disabling disease (stroke, myocardial consumption (95% ClI)
Japan, 2006-2012 Ohsaki_ City, rank _cqrrelation demen?ia iqfarction, hype_rtension, <1 cup/day 1 <0.001
(5.7 years follow-  Miyagi coefficient according to the diabetes, arthritis,
up, 67,551 Prefecture, between FFQ and  criteriaof LTCI  osteoporosis, fracture), 1-2 cups/day 1.06 (0.89-1.27)
person-years). northeastern food records was ~ system used in education, smoking, alcohol ~ 3-4 cups/day 0.88 (0.74-1.04)
Japan, aged >65 0.71 formenand  Japan. drinking, I:%MI, _ >5 cups/day 0.73 (0.61-0.87)
years on 0.53 for women). psychological distress score,
December 1, time spent walking, social
2006. support, participation in

community activities, motor
function score, consumption
volume of specific foods
(green and yellow vegetables
and fruit), coffee
consumption, and energy
intake.
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Noguchi-
Shinohara M,
2014 [20]

Nakajima Project,
Japan, 2007-2013
(mean 4.9 (0.9)
years follow-up).

723 of 2845
residents of
Nakajima, aged
>60, completed
cognitive tests,
without dementia,
MCI, or MMSE
score <24.

Self-administered Dementia: DSM-

questionnaire of
frequency,
reviewed by
trained
researchers.

II-R

MCT: general
MCI criteria of
International
Working Group.

Age, gender, history of
hypertension/diabetes
mellitus/hyperlipidemia,
education, ApoE, alcohol
drinking, smoking, physical
activities/hobbies, and
coffee/black tea/green tea
consumption.

Green tea Dementia OR P 21
consumption (95% CI)

None 1 -

1-6 d/'w 0.90 (0.34,2.35)  0.824

Every day 0.26 (0.06, 1.06)  0.06

Green tea MCI or dementia  p

consumption OR (95% CI)

None 1 -

1-6 d/w 0.47 (0.25,0.86)  0.015

Every day 0.32 (0.16, 0.64) 0.001

Medium
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B. #EHTHTH

First author,
Publication year,
[Reference No.]

Study

Subjects

Outcome
assessment

Adjustment for
potential confounders

Main findings

Quality assessment

STROBE score  Study quality '

" Xu H, 2018 [49]

CLAS, China,
2011-2012.

1003 of randomly
selected 4411
residents from 20
target
communities in
the eastern, mid,
and western parts
of China, aged
>60.

(reviewed type of

with frequency of
tea consumption).

aMCI diagnostic
criteria reported
by Petersen with
MMSE, MoCA,
ADL, GDS, HIS,
and MRI scans.

Education.

Green tea
consumption

MCI OR (95% CI)

All male
Non-consumption

Consumption

1

0.657 (0.46-0.93)

0.019

" 5569 years male

Non-consumption

Consumption

1

0.376 (0.20-0.70)

0.002

70-79 years male

Non-consumption

Consumption

1

0.802 (0.64-1.79)

0.802

I >80 years male

Non-consumption

Consumption

1

0.652 (0.28-1.51)

0.318

" All female

Non-consumption

Consumption

1

" 5569 years female

Non-consumption

Consumption

0.82 (0.58-1.16)

1

1.06 (0.62-1.80)

0.261

0.840

" 70-79 years female

Non-consumption

Consumption

1

0.96 (0.56-1.65)

0.890

I >80 years female

Non-consumption

Consumption

1
0.43 (0.18-1.03)

0.057

11 Low
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intake, milk intake,
supplement use,
depression, ADL (all
analyses), tea types, tea
concentration (Tea
consumption volume),
tea consumption
volume, tea
concentration (Tea
types), tea consumption
volume, and tea types
(Tea concentration).

Lee CY, 2017 A nationwide, 7964 of 28,600 Interview usinga  All-cause Age, gender, education, Green tea All-cause dementia P 18 Low
[50] population-based, residents across structured dementia: the BM]I, dietary habits, consumption OR (95% CI)
door-to-door, ip- Taiwan, aged questionnaire, core (?linical habitual 'ex'e.rcises, and Non-consumption 1 B
person survey in  >65. conducted by criteria co-morbidities, ]
Taiwan, 2011— well-trained field  recommended by  including hypertension, Consumption 0.51(0.34-0.75) 0.00
2013. interviewers NIA-AA. diabetes, and
according to an cerebrovascular
operational diseases.
manual.
Kitamura K, 2016  PROST, Japan, 1143 of 2161 Self-administered  Cognitive Age, BM], history of Green tea Cognitive impairment  p 19 Low
[51] 2008-2014. patient registry of  questionnaire of ~ impairment: stroke and myocardial ~ consumption OR (95% CI)
Sado General frequency. MMSE score <24 infarction, walking 0=none, 1 =1-6 0.83 (0.70-0.98) 0.032
Hospital, aged (MMSE cutoff time, alcohol, and fruit times/wk, 2 =7
>40, not score of 23/24). consumption. times/wk
undergoing
kidney dialysis.
Shen W, 2015 ZPHS, China, 9375 of randomly  Self-reported Cognitive Age, gender, ethnicity,  Tea types Cognitive impairment P 19 Low
[31] 2014. selected 1500 frequency/type/v.  impairment education, marital (CCM) OR (95% CI)
residents from olume/preferred (CCM): MMSE status, BMI, WHR,
each of 7 sitesin  concentration in score <18 for SBP, DBP, income,
Zhejian province, interview by illiteracy, <21 for  having children, Non-consumption 1 -
aged >60. trained 0-6 years diabetes/CHD/AD/PD,  50en tea 1.04 (0.72, 1.51) Not shown
researchers. educated, <25 for  family
>6 year educated  diabetes/CHD/AD/PD
Cognitive history, smoking,
impairment alcohol drinking,
(worldwide): activity, vegetable
MMSE score intake, fruit intake, red
<24, meat intake, bean
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Kuriyama S, Tsurugaya 1103 of 2730 Self-administered
2006 [40] Project, Japan, residents of semi-quantitative
2002. Tsurugaya, aged questionnaire.
>70, with

information on
tea consumption,
cognitive
function, body
weight, height,
blood glucose,
blood pressure,
depressive
symptoms.

Cognitive
impairment:
MMSE score
<26.

Age, gender, green
tea/black or oolong tea
consumption, coffee
consumption, diabetes
mellitus, hypertension,
history of stroke,
depressive symptoms,
education, visiting
friends, energy intake,
VC/VE
supplementation, and
fish intake.

Green tea
consumption

<3 cups/w

4-6 cups/w or 1
cup/d

>2 cups/d

Cognitive impairment P for trend 19
OR (95% CI)

1 0.0006
0.62 (033, 1.19)

0.46 (0.30, 0.72)

Low

STROBE, strengthening the reporting of observational studies in epidemiology statement; AgeCoDe, study on ageing, cognition and
dementia in primary care patients; AgeQualiDe, study on needs, health service use, costs, and health-related quality of life in a large
sample of oldest-old primary care patients; FU-1, follow-up-1; AD, Alzheimer’s disease; SIDAM, structured interview for the diagnosis
of dementias of the Alzheimer type and multi-infarct dementia and dementias of other etiology; BMI, body mass index; APOE ¢ 4,
apolipoprotein E ¢ 4; CCI, Charlson comorbidity index; HR, hazard ratio; CI, confidence interval; FFQ, food frequency questionnaire;
LTCI, long-term care insurance; MCI, mild cognitive impairment; MMSE, Mini-Mental State Examination; DSM-III-R, Diagnostic
and Statistical Manual of Mental Disorders 3rd edition, revised; OR, odds ratio; CLAS, China longitudinal aging study; MoCA,
Montreal cognitive assessment; ADL, activities of daily living scale; GDS, global deterioration scale; HIS, Hachinski ischemia scale;
MRI, magnetic resonance imaging; aMCI, amnestic mild cognitive impairment; NIA-AA, National Institute on Aging-Alzheimer's
Association workgroups; ZPHS, Zhejiang Major Public Health Surveillance Program; CCM, Chinese cut-off of MMSE; WHR, waist-
to-hip ratio; SBP, systolic blood pressure; DBP, diastolic blood pressure; CHD, coronary heart disease; PD, Parkinson's disease; VC,

vitamin C; VD, vitamin D.
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34 =&

FFRAABE L FAE - AD - FRAIBEREREE - MCL @ V) 2 7 & O BG & #at L 728819 8 iF9e
Db, FEBNAHEIC) R KT IR2 T 2R TiERE SO 6 W57 - 7-.
T ORERIE, FATEECOSFRAE - AD - SRAIBEREEE - MCL 2 VB3 520 Lz alRetk
RRBT S EEZOND,

52 BEOMGKRIR TlE, RO Z T CREFE - AD - FAIBREEIEE - MCI 0 ) X7 & D
BAfR A MG L 2RI 4 THE L 2 72 &, RAEHIOZREZBE T2 1ciddb T v icd T
Hotz. LL, ZOBRDOMEDOHEREICK DV 3 EOMGIRFATIE8HIFELZ NS Z &8
TE, BABRUCIRE L 72 RET S afRE & 7 o 72, 8 3 E T3, KIBIAHEICERME - AD -
HABEREREE - MCI 0 ) R 2 2K F 342 2 L 2R THEE 2 & 0II5e I, BRI 015
THo72(F 4). TREHET 2 & FIEIDAERICEAE - AD - SRAEEERE - MCI ©
VA ZRET I L 2RTHREEDHFEOLLRITE L, BRAEINDOT 23X Y HES
HDIICRZD. WHRBRONED A =X L E LTI, BEARY 7=/ — L OHEELIE
i [52], [53], $17 7 v — 2 HEEIIRAEL 35 X OVIAE PN B BERE O fRFER T X 2 I M RE AE
DN [54], [55], NF- kB iGHALIHE IC X 2 PTRENE [53],[56], 7 Im4 FBHED
BHE [14], [57]1ic X 2 AD ol EEBORREERE 2 oD 2L b, 131 DFHD
AR &0 b ERHE - AD - SRHIBERERE - MCL % TR 2 1R A mv o Ltz v, Lo L,
BRI CRRO R COMTTH Y, o0 2 IR TcH 3.

WG 92 D P CIERIBI O MRS —E L ad o ZHEICOWTIE, 6 2 BRI 230
CLRICATREME DS B 5. $Thabb, BANEIREOMICEET 2 54 7 2 D AlGElE & SRAVE -
AD - FEHIEEEREE - MCL O WRED LRI TH 2. 5 3B CRA DML AT IR
ET BT, AENBD DL IRIRE SN2, B %2 ES & & DBERHE URED
b OBEEBEIMH O BE IR 72 £ TH 5. [FRICE 3 B CHET L 723BAE - AD - F250H
RERESE - MCI OZWiE#IC O VT Y, A AEBIC X 2RI NTEHY, HFEEEICE
B IT LT B a[BErE I35 5.

WAELFRE, COVARTYTAV I - La—IKb 400RARSE. Thbb, Fl1o
FRSLIE PubMed 7 — 2 R—ZAZ T HH TR ARE L2 &, 52 ORFE, JEFETH
RINTEMEOEZEEE ML Lz &, 5 3 ORFIIMIEOERE FHiiz 2 AL LoD
Al E CHALICEMTE o2 L, 6 4 ORFIZLEIRIIE DY O D/ ME D
AHEECH B, TNOLDRFICID, PRATF~T 4 v 7 - LEa— DR X OkEERICHE
DB o AREE IR ETE b,

FA4E HPEEE, IXLF—EREL LU BMIICET MR

41 B®Y
OIMAERE, BIMEZRE, BN, 188 REME, SMELE S o 72 A7 EER ORI,
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AN o THHDICE > THHEELIRE W L5, TS 2805 R 23K
b T, ANZAIHE Lk, $FEEEEROBRICOERERENRH 5. HAS
[ % MEFE L 723075 C i3 7028, BERRIR DAY o A= 5 1 FE B 12 4E RS 3.1 71, BEARR B 13
R 8.8 HMoERE#HOAHELTWB e wiIlErnH 5 [58]. X bic, EEHIEMRS
B2 ETREFPAMLAEE 2B R DL, NM#IC X2 50, Bis X
RHEN AN E L 2. HRONERBHIEIC W, EiEHs X SN #ESL DN ELL
Y o 2 EARKKIE, B CRImE RS 23.0%, DIEEDS 5.4%, M CMIMERED
11.2%, FEBRS43% MG TN T2 [59]. (&0 AHEE LT, EiHHERERERK L
L7z oI X 2 ANHEAD S 5. AEEER I, HRAOFFEHICE T FH A
WRTH 5. LEEF 40~44 B EDOFERE 3 7, 45~64 K BIHEOILKE 2 fir, 40~54
R AEDICRES 4 7, 55~64 MAEDITRE 2 frch v, RMEEE L 40~54 B D
TR 4 67, 55~64 mBMEDIERE 3 7, 40~49 % b X O 55~64 EtEDIERE 3 i
50~54 K MEDIENGE 2 i TH 2 [60]. X o, LiHEERK I 2 ElE Iz, e
TERERAML oo T 5, DIMERE, BINEREICTT 2 EREE T AR EREZRE
D 19.6%, BERRIEIZ 4.0%ICHHY 3. Hrc 65 U LoEivg <, OIMERE, RMInE
BRI 2 R XEREREE D 25.0%, HEREIE 45%L XV EwElGLRoTw?
[61]. ZD7=%, SEE S EDICON, AEEERICX 2 AR, HamaiH,
IHICRERDDERDLEEZLNS.

BREL b T EEEERO THEKE, filobocidk, EH2EENRE LD
DTH5. LorL, NFZnNZnEAa 28T ERCENEEERZD b, Givicksizy
FEHERER AT DA ERAKREL k2. 200 HAD X S Aot i 724t b
LD X TR, ZNENOMMATRERL 2RI IR ENEL L 5135 2
LFELVDTIRRVWD»EEZT.
HARICEWTEAANCTRZ 28RN R ARG 327201, CCMQ IC X 20 H%Efli5> 2 &
%% z7-. CCMQ (Z, MADBELENERICZ, BRNERTH % tha - EIGEREE - B -
SRR, 74 7 RAXA N X o TIRE R RO T 2 hEEZO [R5 785 ofaic
> TR I N RERHTE TH 2 [62]. HEICHE VT CCMQ FEFEHEL L THA X
N, AR Y 2 —iBnT, EROBEGHER: - 8, PRI T 5. 2008 4
ICBAFE X M- HARZER T EAREHEZE (CCMQ-)) 1F, 60 0EM»6%Y, Zhb~D 5
BREcoEELZ S LI I Mo ERE CHIE, SUEE, GEE, RIEE, RRE, HAVE,
ME, S, FFEE) ~9ET 2 [63]. 1LFHEDS OEITHFIEE, D CCMQ-] ~D[E%
AaTHhOEMELRNICBMI Z2FHlT 2 ETABMEECE 2L 2R L [64]. 72, &
b DOEITIHE X, BEE S X CIHE Tl IclY 3% BMI18.5 Ko A v X HE
i <, MBS Y 3% BMI25 L Lo v kA EICEKWoIc L, BEEE B X 0ER
BTttty PEEIEL, BiEoA y R FEICE W & 2R Lz [65]. iR
SRR & ik U O e i NIRAB R TUAE S, B PREMTUE S W ho A vy Kb H
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HicEL, BEE K TEBREMSO A v HAEEICENLZ & 2HE L Twiz [66].
IND OGS, FEARE T BMI LU & BlhES 2 /ae23H 0, F 7200k EE
WOMEMRAFD—>TH 2 Z &b, HHEHERY X7~ O KDOEIEICR Y 5 3
EEx7z. LaL, PFEUACTOEITHRERRZI 0T, HRICBWTHIEKRE L BMI
EOBRIIARHTH 5722 L0 b, RFFECIRHARICETHEREICL Y BMI 288 7% 3
@R L7, £7, BMI Fx A F¥F—oBNELHERO NN T Vv RICL o THiR I N 3
Tehn, HEFREL AL -EIREORFREZRE L, TEFREICK S BMI OE Wi
INF—BREDOENICEZ D2 EEL7-.

42 FHE
421 MIRTHA v ERRE

ARWFSEIIREWIRITGE & L CETM, EME 7z, SE O E L EM~DBZ L, 1EHusiE b
I L CRERRICHE R M LI ET 2lAiTch 777 VY —v v [67] % FIH
L7z, WREIZ, FEH20~85 KDHELT, 4 v & —% v b %l U CHAZEDOEMEA~ D
B3R <, FRNICHIFEICBI 3 2 M Z A, ZONELZIEL, BEICER L,
FE%Z L7=# e Lz, BRI, BRI ARMKRERRES LY ) =7 u—
PNNA ) R—=va vy X —RAS OEBENMBEUAE 25T, EIhTns,

422 BABRTPECREAEZ L FEAKE I DB LT
R 9 /351X, CCMQ-] ZRHWTHE L. 60 HHDEMIC X W Eh, 2hZth
DERNICOWT S BRE (1. o722, $NCH5;3. L EH 54 XL H5B;5
WoObH2) REETIREETH S [62]— [64]. 60 HHDOERGERAS

(FFr-L 09 ZdER) + (809 2ER-& 9 5 2REA) X100

Y TIED, FHIER 2T, [UBERX 27T, BEER=27, BEEA 2T, EREX2T,
BAEZa7, MPE2a7, R@BE2a7, HEE2a 728 L7 [62]— [64]. AW
ZEClt, HHINAEZERAITH 6K 5 OHIEIHE > THEAANICO L DOHERE Z YT
Bz, WINOLEMFICD Y TEE O RWEEIE, BITNRED LRI L 7.
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x5 AHEICE T D PEERE T

FHEEARE

I

R

SUHEE

(ZIh A=

E3h A=

ImAVE

EME a7 60 SLLE.

FHE A 27 60 £AMTH D, SUEE AT 30 S EpoSEE 227
AEEEA ST, BREADT, FREADT, BREATT, MEEA
27, [BEA2T, HEEATT LY bR,

TAIEA DT 60 SAKMTH b, BEER2T 30 S EroBEE 227
PEREH AT, BETA=7, KRTAa7, WATA27, M=
27, GEHAaT, HEEAIT LD bEL.

TR R 27 60 SRR CH D, BREER 37 30 UL EpoREEA 2T
PREH AT, BIEEADT, JREAST, WHEATT, M2
27, GEHAAT, HEEAIT LD bEL.

AR 2T 60 £SRMTH D, HIRE R 2T 30 S EAoBRE 2 27

BREER2T, BEERA2T, BEEAa7, BAEZXa7, MHVE A
a7, [EBERa7, FFEERaT7 XD bE.
FRIE R a7 60 SR TH Y, BAERaT 30 fll EroBVE R a7

DBREER T, BEERA2T, BEEX 27, FKRER27T, MHE AR
a7, [BEAa7, FEERaT XD b Ew.

FHE R 27 60 KM TH Y, MFFE R 27 30 U Lol 227
DEREER 2T, BEERA2T, BEEX27, FRER2T, RBEEX
a7, [BEAa7, FEERaT XD b Ew.

FHE A 27 60 HRMTH Y, KBHRA2T 30 S Erok@BEHR=2T
DEREER 2T, BEERA2T, BEEX 27, FKRER2T, REIEX
27, MWFERAa7, FEHERaT XD b Ew,

ERIE = 27 60 AR, HEE a7 30 S ErOREE 2 a7 B5UE
Bxa7, BEERaT, BIEER27, KEEAa7, BHERa7T,
MPER =27, SZBEA2T L) bE.

WTNOFEMREICH Y TITE S RWEES, BBITNER» SR L 7~
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4.2.3 Body Mass Index
BE, FEIZ, zhZhSNMEFEOACHEICIY T —2%F7%. BE, f&E»H BMI2&
HL 7.

424 THIILF—EBREOHTE
I X —{BEGR X, BYIBTUEEHE (FFQg Ver. 5, iRt £ 6) #HWTHEL 7.
FFQg Ver 5 ICH T 2 HE 2L, 7L RKER Ver.8 EFEM) ZHVTZ AL F—EH
BERENLZ.
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* 6 BEEREIVEEHRZE FFQg Verb ABZRICH T 2ERMIER

ID

HFHEH

1-a

1-b

FTEIZ, W-B-4ic, Mz, Sl swvog, 1EEICMEEE T 7?
HIRCHBICOWTIE, ~FLEVEFOFICED T I,

ZHIE 1A BEBEOK

ZHIE 1A BEBEOR

TR 1R B AR O

v U T T AR ICORK

Ry YT T AR ORK

Xy Y TR ERNICOK

FE T 15BN O

, HEREIZ 1B O

4, HEIE 1 HEEIC O

TR, NV eIV TADI L, FARREZIARITH, CTAED D OLBIFABEE
7%, VBRI EE~E 32 ?

¥ [1-a] LEEL 32, HERELTIAEIW,

D D, 1ERICOMmE

TR, SV YT, FEDIL, AL—FA R ATYLTAR TRV
E, =% {fo R, N2 & 1ERICMESRFE T ?

* [1-a] LEEL T2, BERELTLZS 0,
HL—env 74X, 1RO

B &, A-HoMT&EE, W%, il bvol, HERICMRERF 3
0?7

i, —EICBRZEZEALTLEI N 08w, 1L, 2%E, 372230
g, 1HEEicOm

B, —ENCRERZEZEALTLEI N 08w, 1AL, 2HE, 3/72-30
B, 1Ol

Y, —ENCBRZBEFEALTLEI N 0B, 14L, 238, 37-2-o50
4, 1Ol

BB, B 2oL, fE2, &l buvoi, 1EMBICfEE~R
T30 2 /0, (8. /NE] THIFL Tl AT v,

H, —[ICBRZEBEEALTLEIL 0B AW, 1AL, 2%@E, 372250
g, 18 icOlm

B, —[EICBRZBEZEALTLEI Y 0B\, 1L, 2H#E, 37-2-%50
B, 1EENIOMm

Y, —ENCEBRZBEZEALTLEI N 0B, 1401, 28, 37-2-50

mERXEEXESE
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ID B REH
4, 1HEHEICOIm

4 PZ 1B R~ E 52 ?
18RI Ofif

5 B -4, KRE - KBS, Sl bvoi, 1 ER RS E T ?
(AZi3brE £9.) i (10 REEFE] ChIZEL T AT 0,
g, —EICBRZEBEZEATLIEIW 08", 1AL, 28@, 37250
g, 1:E[EcOlm
B, —[HICBRZBEEZEALTLEI Y 0B8R\, 1L, 2#E, 372250
B, 1HEEICOImE
Y, —ENCERZEZEALTLEI N 0B, 1401, 28, 37-2-50
4, 1HEHEICOIm

6-a I, LEMCHHSRAET T2 22y 71 (1 170mL) % 1FoHRE L&
ER
ZAR =Ty T INIFFHALFERRICEZ T ZI W,
47, 1HEFIcOF

6-b ABLEE 1 ARSI R F 322
FLELS, 1EMIcOME

7 TAHAROL X R OMRESEY, 1 HicEnd bvwol, 1 ElicfEE~%d
0?7
—EICERZEZEATLEI Y 0B, 1AL, 2@, 372050
1 AR IOl

8 WNaZx, 1 ERL SR, HERIMEEF 35 ?
—EICERZEZEATLEIY 0B8R, 1AL, 2@, 372050
1 AR IOl

9 B - ZiC, REaEEE, Yl bvom, LEBICMEESE T2 ?
H, —[ICBRZEBEEALTLEIL 0B AW, 1L, 2@, 372250
g, 1:8EMEICOm
B, —[EICBRZBEZEALTLEI Y 0B, 1AL, 2H#E, 37250
B, 1EEIiOmE
Y, —EICBRZBEFEALTLEI N 0B, 1AL, 238, 37-2-o50
%, 1A ICOlM

10 BB -4, ROE - 2oy, ERl bvoR, 1 EBIERENE S

2?7

B 2 — 23, 1%y 27 (100mL) #¥@EEL L.

§, ~EICR<2REEATAIY 0f~hw, 1AL, 29, 37550
g, 1:H[ECOlmH]
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ID

HFHEH

11

12

13-a

13-b

13-c

14

B, —EICBRZEBEZEATLIEI 08X, 1AL, 28@, 37250
B, 1:8EOlH

Y, —ENCERZEZEALTLEI N 0B, 1401, 28, 37-2-50
4, 1ROl

B, 1 ERL S vog, HEBIMEEE 32 ?

Bt 100% Y =2 —21%, 2y 7 1.5# (300mL) Z¥EEL L 7.
—[HCERZELZEATLZI W 0B, 1AL, 238, 372-o50
1382 O

WHEE, 1EICENLS SvoR, TEBIAEEE 35 ?
—EICAERZEZEALTLEI Y 0B, 1AL, 2@, 372050
1M Oln|

Vrx L lxbAaok, 1HICENL bvom, EBICMREESE T2,

Vb 3bAOEHICRBNLZEEEATLEI 08X, 1AL, 23
H, 372080

1382 O

W - A0 AZMFE-72EY%E, LHICENL bwoig, 1HEBIC/EEE 320 ?
TR E —EICARZBEEZEATCEI Y 0B8R, 14L, 2358, 37
250

1 AR IOl

W) - Mz2W%, 1hEicENRL bVoR, 1EFICESXE T ?

BEoW) - Mz % —ICEBRZEEZBATLZI N 0BV, 141, 28,
372080

1 AR IOl

MoHLZEZSHICL CLEICRER2BEH 2 256, LABICfEEE 35 ?
<HlI>>a—rr—x%1{H#5HEBR2GE51F, HLZE (1/2) x2Xx5[0=10 [q]
P/ B

*F¥ T4 - Fr T ANTEERIT 80keal, fhicDoWTIX, 160kcal T,
MET, 1EBIOMm

ooty - =%, 1AMICOM

ZF vy 2 EA - TET (1/24% 60g), 1HERMICOME

FANWHE - 7y ¥ — (1#510gx2#0), 13EMIcOMm

TAZRZ V=24 (1/2 5 v 7 50g), 1:8EMICOMm

Fx T4 Fx 7 A0 (1E 5gx4 i), 18O

£V —- 7Yy (11f100g), 1:EMICOM

Fazal—1F (1/2 % 200ml), 13E[MICOMmE
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ID  HMMEH

15-a a—tb—-fIFXEMOL &, 1ENICHHEZ EN bvom AT, 1ERITAF
HETOIBEROHL R 6g L ELTL X,
I—b— - ARICANLZWHEZ —BICANLEZEATLAEZI Y 0wk, 1
W 1 A5, 2 WhWE 2 #F, 3 WhHE 3 #F
a—b— - FLFIC AN WM, 1ERBICOMR

15-b  HEHAE - fFa—e—%, 1EcENL bk, 1HEFICHARRAE T2 ?
WHEEDOHL%E 250mL L EZ2TLEX v, Au ) —F70kRHIZ T A.
IR - fha—e—% —FICMTDEZEATLZI W 0T ARy, 1/MTAE,
21K, 3K1AK
EACEL - o —e —, 1LHERICOR

15-c  7ra—r@kltz, 1HicEnd bwos, 1EBICH R E 55 ?
T a— AWk E IO EZEATLZ S 0fERy, 1AL, 2,
372080
T a— gkl 1HEIC Ol

16 IANF =LA ER 2 UREMP RS Z, TAERICTE L £ 9257
*EXI VLIS TR EREOREROMGZ > - HEH R L IIERTEA.
FEMBAN (1RO HRE 200keal), 1:EEICOM

17-a NZ—-~=HYvE, 1HCENL S oR, EBIIMEFE - E 32 ?
NR— o2 =Y vE—AILERZELEALTLZEIY 0204w, 14L, 2
E, 372080
NE— e =—HY v, 1AMICOMm

17-b RESH - 7742 0BT %E, 1HEBICEIEXE T2 ?
RESLLT7 74 08k, 15EEICOlR

17-¢c ~3ax—X - FLyy v 7%, LEARBCAEEXTS20?
IO RPFBICE - 7RIS & A F T
~3IF—XRLFL vy v, 1HEBIICOMR

17-d oYy, LEOMEME S RHEEZ, 1EMICAEEE 32 ?
NR =22 —HY VEMHT 2551 [17-a] THEZTLZT v,
Wow), 1:EBICOMmE

18a v—FvY 7=V Fat%, 1 EICERLSLVWOR, 1 #EAMICMEREE 3
7
HEE (P—FyveT7—Ev ), ~HICBRZEZEALTLZIn 08k
W, 1AL, 235, 372050
HEE (v—F vy veT7—v 1), LEMICOM

18-b =i, 1IN bwoEE, 1ERICMEEXE 30 ?
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ID EEEELE
HEE (%), HICBNZBZEALTLEI Y 0874w, 1L, 2,
372050
M (ZF), 1EMcOm

19-a HEFEVWb oz, 1EicEnN bvom, EBCEESE 35 ?
BWHEwb 0% —EICRRZBEZBATLZI Y 0B, 140, 23HE, 3
VP
e b o, 1EBICOlM

19-b EW%, 1HicEnL bwvwoi, 1ERIICMEEXE 35 ?
BEOWE—HICBRZBEEALTLEI 0B, 14L, 2@, 3725
Bl)
BT, 1RO

19-c BET, Lx5W- -V —2%, 1HIcENL Lo, VEBICMEfE - £ 32 ?
(H & - BAELICHrTFELE5W, a0y 7 RhCrJs Y —ZADETY.)
BEHELEIW -V —2%—-[ICHhTEEZEALTLEI 0ffibawy, 141,
2%, 372080
BELIOIW - V=X, 1LHEICOMR

19-d  AZi%, LHEBEICHFEXE 320 ?
wRiE,  1H5ERIIC OFF

19-e AxHUSNOHY (TELit-av VX -Kx—Y k) %, LEBIHFER
ERE RV
TELH®R—7, LEBICOR

20-a DAFEEAENZEZ I lEcENRS b oKL, 1EBICMEESE T 7
* [l-afliH] CEHEL I, FEELTIEI N,
MR OHIE 018 AETRT, 1E0BT, 213t A EKE
1A I ORIk T

20-b  HBRHIRFYOKRE L IR L E T ?

NEDOKRDELTT 0BEOHREZHECIEL 5, 1IZLALFEL, 2H48DKEZIEL
&L 3
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425 EXBEREEDHEIE

AEAH. WAL, BE, KEIX, ThZhSMEOHCHEICX Y 77— 2 21877=. NED
mEZIToEARIR, A V2 —F vy FZBEL T3 2o HEINICESKS Nz, EFARL
mEZI{ToEAH?» L, SMEOFREEH L 7.

HEEE I OWCE, THEAECHREZEI» I L (BIEED) IcowTsfwL 7,
HHEAERCEH 60 7 b wWikzE»r T L) AEEE2 LTI dhr. HTREIETE1
DA TOHIZ DT TRI W, X [ExE)2F] L, B, RoBUE%32%, 25L% 7
%, HEnHICHE S, bz 232, U LERIGES, BIFEL2 T2, BREZHEDITS
RELFAZOBEZIELET. ] L wIyEMICH LT, 5B/ (1. EfTLTwAhwnl, FET
LEIEIEZTVARWY;2, FITL TR0, FITLEIEELTWD; 3. FEfTL I ¢
BHLTWBED, FHICETTETHRG; 4. EITLTWED, T72FELL Twiwy; 5.
FITLTWT, ToicEElLLTw2) olE x5k,

426 [EIET—ZEUS & BITHRSE
HRIZHAGE TV, CCMQ-], FFQg Ver. 5, A =, EBIEHEZ & 333 HE & L 7-.
201844 HI9 H2 5 4 A 11 HORIC 854 AOBMEH» bHIET — 4 #1572 (K 4). =0
5 BAEMDOEE D 72\, B BV IZ K & AEH H O 8 L 72 4E i 25 20~85 7% i 24 T
T E S RVEEHE 47 A, FERE AW T X kD o7z 13 A, FFQg Ver. 5 ~® [a]% 1 A i
BHYREREBNEDOHWELSTE AL o7z 2 NEERINE L, Ro/z 792 A& TSR E &
L7 (X 4).
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S BT

N = 854
(528
| FEER N=47
| A& N=13
J FEZRENE N=2
fENT X R E
N = 792

4 BTN SRERERE T O —
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427 FRETALE

WEEHENT 121X R version 3.5.1 Z W 7=,

HEMREIC X 2 Fn, B R, KE, BMI, =4V ¥ —8IUE D% B HEWMRE X Tukey—Kramer
ETITo 72, MEFREICX 2N, EBHEEL T TY) —DHEOL EHIEMIE L Steel-
Dwass £ C{To7%. 7, TAAVF—HNEBIHEZITTLEZ LN Fin, FE, K
H, HEEEE2FAE L AR AL F —BIEZ R L, Tukey-Kramer {£IC X Y % EH
HBRE 21T 272, T i, MIBERIGE LS L TR/ " FEIC XY, FE 9 28R
IT7ICE % BMIflEiZR b i AN F—BNEOMIGFE T VAR L 72, e FArE BKiE
i, WEE T p <0.05 & L7z,

428 ZERER
AWEclt, FETY P ALTHS BML, =4 A F—EHEE, WKL LY —EIE
DIODERBICONTHE I DO ZNETNOKRERICHEERELD B hRE L. 2
T, B E» 82T — 22 KERAaT7ICL ) 920RE IV —FICHML, 2 Tofliads
DREICEOWTHERELD 20T 56720, SEMEED M TH 5 Tukey-Kramer O
HikER W, KFERICOWTUTICHAT 5.
WE, REIV—=TOE K(=9)LFT2L, REIV—TDETOMAERICOWTHIE
T2 e D. 0F Y, IR E MG

Hiojiﬂi=ﬂj Hiljilli?tllj
IBLUjiEEnEN]L 2, KTV —TEERTEL2DT, £ TCOMAEDLEIIK(K —1)/2
WY LB,
INEFNDIN—=TDREDBPFELCEWIRED D & T, tHMEZITH. DL ETMEHT

=,

|%;—%|

tij =
()7
i Ny
Thsb., WE, HED HIETIX

1
(Tli - 1) + (le

1 e Y N
T -D+ (-1 {;f’”m —T)t+ ;l(xfm ~ ;) }

&b, TIT, xipgld /=7 (BT 2MEMTH Y, ZOEUIn,TH Y FHhfE%E &
5.
WE, BNV —TDOBF L0 E M ERKEL TWEDT,

a2 = 5y ((u = D? + (= 1))
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— 1

2

j— K(K—l)/z n; —
= m2i21 Yim=1Xim — %;)?

FHWT, iR LT

|%;—xj]|

Ty = =l
1;;);
n; 11]'

VS, ZTT, Ty M - KK - 1)/20 (TRIHED & & 2 L THGERAT .

429 HEINBERIATICLS BMIEALNICT R ILF—ERNEORIBET L
4.28 TIIRS DHIEIC L7223 THNITNREZ 9 ODOREICHHEL . —/iT, ThEth
DIFFTNRE % OOEERaTICXViHiT sz dTE 5. 22T, 2HEDLER
IR FEIC XY, RE ISR TICck 3 BMI L b RNic 4 ¥ —BRE O [HFEE TV
BRESE L 72, NADININREFICOWTIHDEE R 2T X,.., Xo & BMIfEH 3\ i3T5
AE IR YRS AONEETEE, CALEFMICLY,

Y1 Xy Xy e Xy

Y2 |, X Xp o Xou
y = X =

yN XNl XNZ e XNM

ERFTLENTES, 22T, M=9Th5. HHHLEX,., Xo DFIEHNICTHIWER Y%
ST 2 -0 I TORIEE T L % E8T 3.

y=a,+a, X, +...+ay Xy (1)
DX MR % HEE 3 % 7R IR E RS (MLR, Multiple Linear Regression

Analysis), 7z & NCHE /N 3% (PLS, Partial Least Squares)23® 3.

(a) BZEENRSTE (MLR)
WE, EROHE G0 iR T — X R ERT 5.

il
1 X1 o X - XM b
XM+1 =1 X1 - Xij o Xim , y = yl b = bj
1 XN1 XNj o XNM yN bM

2T, biMRERETH 5.
Xpm 1 Xms1bms1 = X1y
b, BB bIE, ERXEElzrickhERIND.
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T ) T
byt =Xmaa X)) Xmaa Y

WKEORDZZENTE, REITIIUTORIFET AL TCEIRT L LR TE S,
y=b, +b X, +....+by, X,,

(b) i/ " 3EE(PLS)

PIZERIGE T ClE Y~ 7N DS B OB M X ) v & & BUERYICIE N>3M,
BOTChHRETAZMEET 2 7ETH 5. —HT, M 3005 HHARRICHE VAR
BB HGEIC D LD b BIWAB AT 2 €7 AN ER L oML FIET 2 2 LA
H5. PLSIETE, IhbD2k2miRLEMEETALTHY, v 7 VENICH A~ TEHHA
EBMPIEH ICRKEWGEICBWTOETEETH 3.

HZER y B—20WHICI WV ERINIGAOT ATV XL x@iHT 5. €702
(2), (3R,

A
y=y+> tq +e=y+T-q+e 2)
k=1
—_— A —_—
X=X+Yt,p, +E=X+T-PT+E (3)
k=1

T T CHMAR L SAEENT, HEERL XV BEEM T SN TE Y, (2), B)icDownTR

D ONEBHELREE D LIc, TNEhei/h 2 EFiciEEsEE T Licky, EFAR
BRSNS, s, PLSEFARICH O CHIZHX c L WV By #EXH T2 L R4 & &
5.

Y =[7+(X"W(PTW) gl + [X"W(PTW)q] 4
LY, BRI, EEIROHT & Rk

y=b, +b X, +....+by, X,,
DHRTHILET AR EONS. B, RQ)ICHT 2 EELBDRTT A 11,
Z?Ll(yi(obs)_yi(Pred))z

=N (r -5

CXVFET 2. 2T, RIKOF— 255 i FHOHMWERY " 2B CTER X hi-e
FricxPPERAT 2 ic XV Bohkizy P42, CoBRELTICOVTE
CHRVQ?ERFE =12, 1DV TKD, RROQ2BEOLNLKFORE A LT 5.

Q2=1

43 #ER
TN REDOERZR 7T IR L7, ITNRERETIE, &D ANEDS Do hERE IR
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FHIE, RoTXEE, BEEDIETH 72, fxd NV 70> o 7z IERE IZIMVE T H
o7z, B ED SOHEREIIEEE, ROTXEEDIETH 7. FEHO R KW
HFEREIZIBE, R CHEE TH o 72, “FHIE & IREVE O Fln, THIE & SE2E o)
B cEEAZERIR N (ZRFhp=0.043, p=0.000030).

BUHETIE, &b NBHS Do FIEFREITFE, ReTREE, KUEEDIHTH > 7.
O NSV 720 o 2R ERE IR E CTH - 72, FHIE & GREOREICHRERANRS
n7= (p=0.0060).

ZIETIE, b NBDS 0 o 2R EFREIZFE, ReChEES L OREEDIETH - 72,
O NBBD 7 h o - P ERE IRREE TH - 72, RN & EBEVE O FEls, FRIE &I
BXWFENE L SBEoESEEICEREREZS Ao N (ZnZhp =0.023, p = 0.032,
p = 0.00010).
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® 7T BAINRETR

VAVE SURE BEE BREE RRE RAE WRE S@E REE

ES{EN
NI
(N)
Bkt
(%)
Gdii
(%)
bR
(cm)
A
(kg)

B

S
NEL
(N)
R
(%)
bR
(cm)
R
(kg)

JHE)

ik
N
(N)
GH
(%)
bR
(cm)

FHfE
SEM
FHfE
SEM
FHfE
SEM
e
1/4 551

3/4 iz

P fE
SEM
P fE
SEM
P fE
SEM
R fE
1/4 53

3/4 5L

i
SEM
R
SEM

318

43.1

39.14
0.65
163.7
0.49
60.97
0.77
3e

o

137

40.7
1.04
170.9
0.52
69.4%
1.04

181

38.07
0.82
158.3
0.46

55

60.0

36.5%
1.37
165.3
1.17
63.2¢
2.55
Jef

3.5

33

38.1
1.89
170.4
1.14
69.0¢"
3.5

3

2

3

22

34.07
1.86
157.5
1.05

105

25.7

37.5#
0.86
161.1
0.767
53.39
0.97

27

40.0
2.06
171.2
0.72
59.6#
1.85

2.5
3.5

78

36.67
0.89
157.6
0.62

33

12

35.5
291
169.2
2.33
62.7¢"
3.06

21

38.47
2.01
158.9
1.15

30

63.3

42.74
2.11
166.4
1.62
66.8¢
1.82
Jef

2

3

19

42.3
2.64
171.2
1.37
70.2¢h
2.27
2

2

3

11

43.57
3.64
158.1
2.02

33

42.4

33.0°
1.19
163.5
1.52
59.1<
1.95

14

35.8
1.31
171.2
1.59
65.1¢#
2.56
2.5

1

3.75

19

31.0/
1.72
157.7
1.23

25

8.0

35.94
1.58
160.5
1.34
56.0<¢
1.99

35.5
10.5
175.0
0.00
63.5¢"
1.5
3.5
3.25
3.75

23

36.07
1.59
159.2
1.11

131

40.5

36.44
0.91
164.0
0.74
59.6¢
1.05
2

53

39.9
1.5
172.2
0.74
67.0¢"
1.38
3

2

4

78

34.19
1.08
158.4
0.56

37.1

36.94
1.38
162.2
1.20
59.4<d
1.58

23

40.3
2.6
170.9
1.51
68.2¢"
2.31

39

34.99
1.51
157.1
1.02
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EHIE SURYE BEE EEYE REE EEAE e AEBE NEE
REE M 54.4 545 51.1  55.0 61.0 54.6 55.4 54.6 54.3
(kg)  SEM 0.83 277 1.03 228 2.21 2.39 21  1.19 1.63

b 3k RL 34 34 RL RL 2/ 21 kL
$EEA)
. 1/4 534 2 2 2 2 2.5 2.5 2 2 2
518
3/4 5r{r 5 3.75 4 4 3.5 3 3 3 4

a b B2 TAT7 7Ry VEITHEENRDH L Z L%RT (p<0.05 Tukey—Kramer test).
¢ dBEDZTNANT7 7Ry MEATHEELSH L %" T (p<0.05 Tukey—Kramer test).
e BTV 7 7y MU CTHEREZEDXH S Z L% T (p<0.05 Steel-Dwass test).

g h BR2T7 077Xy METEEEREH DL Z L %2R T (p<0.05 Tukey-Kramer

test).

L, BAEDZTA7 7y METHEERD L %R T (p<0.05, Tukey—Kramer test).
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HEAE & BMI OB#E % Bt L2 f5R %X 5, HERE & =40 ¥ —BHE o B % Mt
L7-fER %M 6, MEREG L FHRFAL AL X —EBIREOBEZ RN L 2R 2K 7 o)
L7z, T RERRCix, () FRELBREE, (2) SEELBEE, (3) BEH LR
HEBXLUW@) BEELZREEO BMIORICHEERES RN (ZhZip=0.00015, p
=0.0066, p=0.00026, p=0.046, 5. TAALF¥F—{EBEES X 0ER, BE, A& E
BEEEFEL AR ATALF —BINECIAEREIR N7 (K 6, X 7).
BHECEHTH, (DFMELGEE, QXEELBEES XUCQHEE L%EEE D BMI
CHEBEAESRONEZ (22 p=0.00098, p=0.029, p=0.040, 5. TALF—
HINES X UHABEFA A=A LF BB ICEEEREZIRON A2 572 (X 6, 7).
ZHTIX, BMI, TAL ¥ —EBIRE S X OHESEAZALE—DLTNICOWT b FERY
CE2HEERR N, o7z (K 5, 6, 7).

kB, TANF—ELERERTDDLZAECHE, BE, R OEIERIC DWW THHETL
=08, FRNTNSRE &, B, ZEowvFhics b PFEREICI 2EEREZIZIR Ok
Dotz (F—2 K188,

22T, Hc, BMI, v ¥ —{BIEHIE L ), & IMoREoRa 7D
B Z T L72(K 8, X 9). Bk koI nicsw, MHBIRED 0.7 U Ed 2 \»it
0.7 AT oflambEn s wfFonk, (1) =¥ —8IE (keal) &FEHFALI A LF
— B HCE I IEDMEE(0.990, 0.989), (2) FHIE % = 7 (Heiwa) & KJEHE 2 2 7 (Kikyo) I2 I
WCEOMHB(BH, -0.799; Ltk -0.799), (3) FHIE R 27 (Heiwa) L 5BE X 27
(Kiutsu) ic 5T EOMBI (B, -0.803; “«it, -0.798), (4) 5UEE = a7 (Kikyo) & 5i#
E 2 27 (Kiutsu) I B\ CIEQ MBI (B, 0715, Zik:, 0.722), B) EEBE X a7
(Tanshitsu) & JEEVE 2 = 7 (Shitsunetsu) IC B\WCIEOMHEE (B, 0.759; ik, 0.728)28
Boh.

HERET VLT PLS €7 VICX VKRB 9 A 2755 BMI b NI AL F —
HEE CHE) Z2H#ET 27V EMEL 2. BWEARIC BMI 23 7E L 2856 ICHE AR
Eeradfions. BERRETAO FRECESTHLZNZ 1 p=5.171x 10", 4.699
x108CTH o7z, —J7, HERZ A F—BIEL LEGA L, HERETALO FR
EICBWT, BhZzNFho p=0.6913, 0.3222 L HEAMIEEFAMIEON 7. B
25 8% BMI & L 7=85AoRREE%Z 10 1IR3, ZoR»HERERETF AL S I
PLS EF M ICEWTHREUIC K B LR AW Z & 3b a3, bbb, AWK ClE, SiHZE
EEOHIRE L LBV T VIGEEL 5 2 T\, B, PLS €7 AL TRADQ?H
BONLBELHORITA X, BlET4, KETS THho7z, BRIFETALICENT, T
INOHRERAITICEIT 2 tiarBICK 2EBEEZRET L 2. BLglicehzh4fie o0
W 3TEDIRE 2 a7 B iatICEREICES T 5. 77, B s b IKEEE R 2 7 (Tanshitsu)
23BMIIC p < 0.001 DL _ATIEICHEST 3. BEE 227 (Yokyo)lx BMI icow<, 5
HETIE p<0.01, KETIE p<0.001 THICAICHFS T2, —HT, FFEH X2 7 (Tokuhin)
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44 ER

AiFFEICH T, HATREMECHEKREICI Y BMIARAL 2 —F, K Ti3hE
HREICE 2 BMIOFEESR OB W L 2R L. 72, Bl ZowvwdFhicsn
b, PEREICI 2 AVF —BREICHEERER RV LEZR L. 0L DR 5,
HAROHEICHETIE, =ALF -8R LML <, PEREIZBMIICGEE L MTT T
LRI NS,

AWFZEcid, BEOBEL Y, SEES X OREE LY BMIBSHEEICHEVwE W)
fRsEoN (K 5). i, BEEREEO Ay MK, 2ot v XHAE
WS KoM [65]CHEE CTIEE TREMBIAE O A4 v XH MKW & v ) ik b o R
[66] EFIELRWT &0, [GEEIRLRICAR LT WIRE TH S AHER L ) XFRra /-
Ewz b, ), RETRPERE L BMICAEABEIR ks -7z (K 5). BGEH
FW AR E T 2P ERE [62] - [64]TH 2. RiFFEICE W CTIEE IZEIME IR »T
BlHOEKL, ZHED NBD L HIEFRE R 7) THE. ik, HRANDWZIEZ HE
T2EIEGRREL Y D THE L I [68], [69]) L FIEL mvd, WEDH X
DO AR PEREHBICH S EL, tho P EREEN 2RO AL hoTwd D
b Lz,

AFFRICHE W TE BMI 2 FAIE X W ARICEVHRERE I 2L, BEES X OEEE Ik
MGG D A v AHBHEICE &I KD DRE [65]°FHIE & Hlk L T E < 1 MEiE
BTG, B PARMRES S ho 4y Kb FREICE VL W IHIRL OWRE [66] L FIFL
TWwb., ZOFEE, RO RE IFEEHER 72 HA N & T BMI 2ME W12 5
52 eDHRRATH 20h L, PR 29 FERE - REFEHREICL S L, 20%U L
D HAANF D BMI VI fEi$ 23.8, 8 I1CMHY 3 % BMII8.5 Ko 1x 4.0%, B IC
43 % BMI25 DL EOEIE X 30.7%, HARAZMED BMI ‘FHEIX 22.6, L2 0EIE X
10.3%, it OEI41% 21.9% TH 2 [70]. Z ik LT, KRBFZE DT RE © H ik BMI
I 23.1, LR OEIGIE 8.4%, MioEI A 27.8%, Zito BMI Tk 21.6, &0
EG1 20.1%, EEoE AL 16.3%TH 5 72,
BhovwFnicsnTd AL F—ENEOMME L FEMOIEOHBERFE2r 722 & (X
8, M 9) 25, i, BE, (KE EHEHEO AL F —EHIEICKITTHEIIREN T
HpLEZON, WEFRE 9 PEOEZTTL LT, FHEIZLOHE L DI T VY AORN
THAENRIRETH 2 DI L, Zofth 8 MORERE XM O 2O Db 2eEST N E
REETH L., KR TRBLOCTNICEWTHFMERaT &2 o 8 FDMKE =
a7 T GEHBL T Y (X8, K 9), EARE%R2FZTEFEL R\, 8D
HREDORaTHTIE, BLOVWTRIECEWTDREER a2 T LABER a7 X REBE
Z2a7eBAEZa T BAEmCIEOHBEERLZ (K8, M 9). [EExaT tABE 2o
TOEWIEMABEE R T L v R, JEEIIMBE &, [EBEIIEEE BEEoS v
L DOWHE (64l FIELTwWB LR A%. LaL, iFkdS D CCMQ-] @ 60 JHH O
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B0 27 9 22 =0 clid, [UEELABE crrb2 7 HHOHER (Q6 &) X 8if
T, ANL#iZT L2055 5 TTH, Q7 hiLFHEIFH A L wTTh, QI B#iCkxo720,
LTI TT 2, QL0 fFEHBRRELZYV, 474 7 LET 2, Q11 BENICE-720,
FEYA0TT D, Q12 W h 3L, RLERHY 32, Q15 EEHICLLSZDEED
FETHD) BRI TRX—FFBRLTHEZEOMELTEHY [64], AWFFEICETIHZD
7 AR =D BRI T W ZAREREZObNDS. kb, TOIITRAX—ICEEND
Q7 &£ QI I FMERa7ToBEBICHHFEHAT 2HEATH Y, AFECHFNERaT &L AEY
a7, FHIER a7 L SBERaTAEmCAOHBEZ R L L L FE LR (X 8§,
X 9). —J, REERa7 LENER a7 BECIEOMHBZRT & v R, RIEE I
BEE LBES LW IIRL OWE (642X T 2bDTHS.
BLOWTNICBEWTHHRY 9 DA aT7Trb AL X —BIREZHEET 2 AR AMEE
TABMEONh ol i, FE 9 HEETI AL F—BNREICHEARESRS 1Lk h
o7zl (W 6) EFELRV. —FH, KEINEAaT 6 BMI 2#EET 2#EET v
OV TIRALXDOD VT NICEWTOHERELRMEET V235 57223, R 9 73 JHR <o BMI
g cizBEoAEERENAONE (K 5). BMIIKRD KELHFLST203EEBE A2
7THY (X 10), Bredixkd BMIOFEWEE D FBETH -7 (X 5) 28, Likics
WTRBEDPRD ABOV R WVRETH o7, b prb, (AEE BMI & DREfRIC
PERNC X 25 V035 5 DTlE7a L, KET TR RRIBNIBSEOoNRh o ATREERE 2 5
ns.

FRIRE KO REREYTH 2EBENICER L - RETH L INTHY, Kok Al
GWRE LI NT Vw3720, RBERa7ABMIOMREEFAMICKELIEICHEGT 5 L
FRYTHBZEEZLNS. FRERaTICrrb2EMICIZ, Q58 BELA k-T2
FLTWET L) EEE - Il EEEES 2 ERAG TN TV S, ZRICHL T,
BEERIALF—THIEPAR L THALTWIREEL SR TWw 22, KGRI
FEINTHELT, BERER 2T ICrrbsERICH PE 2 EEEEI ¢ 38MIIEENT
W, Z D0, BEEAa T 0A0FLGIREN AR THLEELZLND, —H, B
EEIIERNKDDBAR L TEBD Z b 572 RETH 2 L 3N, BERaTCr2b 3 ERMIC
CHEFEFEEICIHEMIEEZL TRV D 0D, RO ANICHWVFREL SN T3,
BEEAaTidgtEcos BMIoRREE T VICHERERADRTS 2R L7220, BiECiRiEE
B ISR CABD P WEECTH o722 b, TOBBREIBREONED -7
AREERE 2 5N D,

AW DO@AIE, HARICE T 2 HERE L BMI 0BG 2R L 2BIIoM%EThH 2 & &b
i, MRl CTHERE & AL F—HINE2MGT L 2R chd 2 L TH 5, TERE
X, EIEEER ) XA 7K RGO & LRETH, BEERRcR I o e AEZ LN, H
ANENRE LR EREPEIR, EESICX 2 BFHERIC X 3GEE 227 B X HFE
HR a7 oo [71], #Foic X 2 MRk ANP71 #HHUC X 2 FIEx 27 o k
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REDEER 2T, BEEA27, BEEAa7T, BEER 27T, BAEX 275X U05E
HRA a7 ofKEoms [72]70 235 228, W3 v, Kiffgkld, BHAROBEDIREZE
HoICL7edb D Th Y, SHOPEREMFEOEIELH2bDTH 2.

KD FHIE, 4 v EZ—F v bZBLERBIET - 2HHE2{To722 210X, WD2HhD
NATADUEENERBETER NI ETH L, A vE—Fy bEHoHE NETH 2T
%, KWFFE DN R RE X, HARDER A CREREL 2 Kk L 2w Sl E E & o0 W]
ThHD. $, BonklET—2FTXCHACHETH Y, ERCHEIIARHTH L. C
NoDZLBERMBICKE RFEL KT LTV A AREMIIGEETE v, 7272 L, AW
TRECEEZ L 224 I -EME2EMIET 21Xy, RIZXOEEEZMEZEL TV 3,
¥ 72, RUFFCIIREWIIIZE CH % 720, IWEBHRICOWTEmT 2 2 LI T& v, FERE
25 BML TR A2 T T D DI D WTHHL 2T 3 7-00C1%, HADERBA DR H 7
EEREEL IO RBBEAMALADLETD 25, AFFRIEFIZ OB L CEERE
DFICH B eI N G,

BOHE M

51 HB2E REWMERIEYRVICET AT T74 v 7 - LEa— (FD1) &
o)

FRHVE - AD - FRAEREREE - MCL @ VY 2 27 & OB 2 Mgt L 7288098 14 Bi%e D 5 b,
FEROEREICY) A7 KT 42 2 L 2R T#R 2 &I 709, FREIERE - 2 e
TORAMERER & OBEZ MRS L 7288078 11 %20 5 B, B HEE 2D &
filfi + FRAIBERE(S T oI L BT 2 Z & 2R TR 2 G DMTEIE 8 ik o7, b D
FERIE, FEIDSFRAVE - AD - FRAERERESE - MCL 0 U 2 7 2Kl & ¢ 2 AlREM: 2 B{E T
% H DTk L, RABKAED FE - FRABKAEK T oM L B#E T 2 2 L 2B T 5 EE XS
ns.

52 B3 E REEERMEYRVICET A2V ATITA4 v - LEa— (FD2) &
o)

TRZBHL L FRAE - AD - SRAIBEREREE - MCI © U 2 27 & D BfG 2 MSt L 728898 8 wFge
DL, BFBWMBPEEICY) A7 KT 45 L 2RTHREEZ &R 6 57 - 7-.
C DRERIL, FRAHIAFEAYE - AD - FEHIBEREREE - MCI 2 Vi 9 2 22 L7zl RElE
ERETLEEZOLNS.

53 $F4E PEEFE ZXLF—EBERELSIUOBMIICBETIHEETED
AWFFEIcBWT, HATIEREECHEREICL Y BMI 88 7% 2 —F, LHicsWTIzHhE
BEICL 2 BMIDEEBEERR LN WZ LR LT, $72, Bl TEowdnicsn

74



b, PEREICI 2 AVF —BNEICHEELRER RV LEZRLE. b DR 5,
HARDOHEMICHE T, =A A F—BHE LM77 LT, FEFREILBMIICHEE JITT
EDIRINT. HRNZNR L L2 EFREMEOWRE T L2V 7w, KWT9EIR, HARDOH
TEDREZHLHIC L2 DTHY, SBHOPEREMROEMEL 22D TH 5.

54 SHBOREE

FEEEEAYEY A7 T3V 2R T~T 4 v 7 - LE 2= T, BN CIRsem
DEEME X VEVEOMEEDO DR IICI Y A% « 7F Y o RIFFEML m\v & HIBTL 7=
SO O TR IC X Y, [F UHEEEO ZRB & B0 HAE CHI & 1L 72 8AE - AD -
PRHIBEAEREE - MCI O ZE 80 2 T, A& - 7F ) v 2 F 7213 A & IR 25 T RE
LY, REROMERERMICIHEST 2 2B TEL X ISR BARENEDLH 5.
HEARE, =¥ —EBNES LCBMLICET 258 cs T, 777 Y-y v oz
FHT 22 &T, ERNCT—2 20T R TER. K £ DHAAEZRNRICH
ERE 9 SHOEGCHMBTRONSE 2 LT, BA KB Y X7 2435818 L o BgE
HO 227 Y, HAANDEEBETCEEMER IR IoC LI n s, AR T, HA
DHEEICEBOTHERE T A0 X —{BHGE &7 LT BMLICEE KT 2 L ARE
N7, FRPEEECAENBINOMECII AV EEHROF 2 LIETE v, b BN
B, 243, Sy rvo ki hBnoBIR O TP REICELD L v MErd S
(73123, S ElofatcHw7z FFQg Ver. 5 (I RERBIE OHEE D 7= » i%GEH & 17z B RHE
ThH27-0, BHZODOOHEOMFTICIFEL T2 LIFE xR, PEKREE BMI o
BIRICBAETESLRBMA ED X ) ICHEL2 KIET 2 AT 2 2013, RNEIUEE A
LA O BFHEEDOEMOMET D H®, IO IMELLIETDH 5.

FEREOHREICO VTR, HERHRICX 25ERYZIEH L 2 EBRERAE L2 T
TN, ROREZMKL 72 X Y FEEOE T — X HUS A AIREL 72 5 728, O E D)
ERAENS.

b5 REEFRTOEH

3, EEFITFEEEZTY, flidd ETF 2 e oihziERkl, HROBRICEEE TV 50
TR, 2o -8B LTRZES > e kvon T3, R EE
(Sustainable Development Goals (SDGs)) (%, 2030 F£F CIicHific e Tl h L WitR %
BifTEERE E LT, 2001 FIC5HE 7z, SDGs I IR EFRBEEE -2 & EBUF 72 10 T/ <,
3, RFROBEMNICSET 2 ko b5nTw2, SDGs 13 17 DB, 169 O X —
Ty oI TEY, HEE3 @R - Eik] ox—7 v b 3.4 Tl NCDs O FfiiA
BEML T, 2030 EXTIHFEHCEE 3D 1P I T2 eE VAT TV S,
NCDs % P[iT% 2 BEEPCEMEBIOHL I, BEKEDO = —XPLEIFICH 572
P - P — R x BT, Rt 2 28T, BRMEECRMERICHFICAB2H L YA
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ADF ¥ VAREDL LR TE S, T-BREECRMERD SDGs ICHEMMICHL Y FHA
TW3 I exMIMCHILE S 2 TR, REAMEC 7 7 v FlifE% 17 X ¢, B3EHKECH
A LOEHEEEL LI DRI D,

¥ 72, 2015 FOBEER TIEAFIEOMITICX Y, YAT2T4 v 7 - LEa—LWniF
FRECHGT 2 2 LA HAROMERMIRTEMREICL o CEERFELE Ko Tn5b. Kk
MR BHEIE & 13, FEEDPRMOL M & BEEEEICB 3 2 BIARIL R & o B S
Hz, IRPERNCOHBEETREICHE T ML, ik xRrn s etk afilEch 2 [74].
BREMEFRON B O HNIC 351 2 BERENE 13, A BLE O BRIREUR, & 2 W IR R I EE
PRG-I IC B3 258 L B a2 — 0 X o TRPERILZ SIS 2 L 3N T3, 22 Tw
5 L e a—] LidERILEN T v Z LB D L 2R F~TF 4 v 7 - LEa—%
DLDTH5. ZORENMITEINDZLENICIE, YRAT<T4 v 7 LEa—FEECE,
TEZWTERCIREEZ Ml 2 729 IR SV N T V7228, 5 OBERELE T o /515 &
LTRIREAERVWONT I Rd o7z, 2 D70, BEWHFRBHORTHOE 2R 5
720, BEEGERCIEIVATST A4 v 7 L a— 2 EMTE 2 AMOE KR
LhoTwd, KDY AT=T4 v 7 - LEa—i3k BAMEZD L 0% RBHERNT
RHESFOIREZ T v b A &, BRI 2 BISE & LT 2720, EEEREER RSO
JRTHNCHEZ 2 b DTldZRv. Lo L, Siid - IGE RN T hfl & L ThREN
DANMBRICES L, ¥ 2EREHER RS OfE ITHICER L <, BomueRHEEr iR ilic 24
FONEE BREEANRET 2L h oz, SBD, TAHATITLRENGHT L LT,
MEL INDE NMERERLT 2 2 L B3I N 5.
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Wgekt GHE Y 2 7 A XEYFRE  BIROSAREEE ICEERMEIEE 5 X O
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A, HEFUR NIFESESEAE, B SRR OE#H L T
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MAEBERY: iRl AR Ze Rl Mg i a =7 — 3 VIFRE B%  $PRELE,
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