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[Background])

A web-based automated food assessment tool that uses the 24-h
dietary recall method, the Automated Web-based Assessment System
Using Recipe-Data for Japanese (AWARD]JP), was developed to collect
data on dietary intake from an unbiased population in epidemiological
studies. The purpose of this study was to examine the applicability of
this method to large-scale epidemiological studies and to examine the

validity of energy and nutrient intake estimations.

1. Applicability of a web-based 24-h dietary recall tool in large-scale

epidemiological studies

[ Methods])

Totally, 5,013 individuals were recruited from a cohort of 21,537
individuals, and 975 agreed to participate in this study. We clarified the
difference in response rate and characteristics in the subjects randomly
selected from the cohort population and the difference in the
acceptability (ease of response) of the survey method due to the
difference in the response method (self-administered web-based and
interviewer-administered telephone-based). The participants selected
either self-administered web-based dietary 24-h recall (self-
administered 24HR) or interviewer-administered telephone-based 24-h
recall (interviewer-administered 24HR) as the dietary assessment
method, and answered questions regarding the acceptability of the

system.



[Results])

The response rate was 19.4 % (percentage of 975 participants over
recruited individuals of 5,031), i.e., approximately 4.5 % (975
participants over the study population of 21,537) of the total study
population. Approximately half of them chose the self-administered
24HR (46.9 %). The median time required for system evaluation was
less than 30 min for both response methods, and tended to take longer
in older age. In the self-administered 24HR, older people, regardless of
sex, tended to require a longer time, and approximately 60 % of the

participants rated the ease of use of the system as “somewhat difficult”

or “difficult.”

[Discussion]

The characteristics of the randomly selected subjects and the
research population were generally the same, suggesting the
applicability of the AWARDJP to large-scale epidemiological studies.
The results of the questionnaire on acceptability revealed that there

were large differences based on sex, response method, and age group.

[ Conclusion]
To apply AWARDJP in large-scale epidemiology, it became clear that
it is necessary to improve the food search interface for easy-to-use and
support methods, considering that the web environment is being used

by users who are not accustomed to PCs.

2. Validity of estimated dietary intake using biomarkers for a web-

based 24-hour dietary recall tool



[ Methods])

Measurements of intake of energy, protein, and salt equivalents
estimated using AWARD]JP of 35 men and women between the ages of
40 and 74 years were compared using the biometric indicators (double-
labeled water method, 24-h urine storage method). Comparisons
between the two were based on Pearson's product moment correlation
coefficient and the consistency assessment was based on Bland—Altman
analysis. The 24-h dietary recall (24HR) was used for dietary
assessment by the AWARDJP, and for the differences in the response
method, self-administered web-based dietary 24HR (self-administered
24HR) and interviewer-administered telephone-based 24-h recall

(interviewer-administered 24HR) were used.

[Results)

The correlation coefficients between the intake estimated from the
24HR method and the biometric index reflecting each intake were 0.46,
0.59, and 0.28, respectively. In the evaluation of the consistency
between the 24-hour recall method estimate and the calculated value of
the biometric index, using the Brand—Altman analysis, the average
difference in energy content was — 14.8 kcal (95% confidence interval
[CI]: —75.3 to 45.8 kcal), the difference in protein mass was 9.6 g
(95% CI: 7.2 to 12.0 g), and the average difference in salt equivalent
was 0.1 g (95% CI: —0.2t0 0.5 g).

The correlation coefficient between the intake amount estimated
from the 24-hour recall method according to the response method and
the biometric index is 0.42 for the self-reported energy amount, 0.49
for the protein mass, and 0.18 for the salt equivalent amount. The
amount of energy was 0.41, the amount of protein was 0.60, and the

amount equivalent to salt was 0.23 for investigation by investigators. In



the evaluation of the consistency between the self-reported estimated
value and the calculated value of the biometric index, using the Brand—-
Altman analysis, the average difference in energy amount was — 134.0
kcal (95% CI: —195.4 to — 72.5 kcal), the average difference in
protein mass was 5.9 g (95% CI: 3.2 to 8.7 g), and the average
difference in salt equivalent was — 0.2 g (95% CI: — 0.7 to 0.2 g). With
respect to investigation by interviewers, the average difference in
energy amount was 104.4 kcal (95% CI: 32.1 to 176.8 kcal), the average
difference in protein mass was 13.3 g (95% CI: 10.8 to 15.8 g), and the
average difference in salt equivalent was 0.5 g (95% CI: 0.2 to 0.9 g).

[Discussion]

The absolute quantity estimation was confirmed to be appropriate for
the energy quantity estimated using the 24-hour recall method. Since
protein intake was overestimated, it is necessary to continue to examine
and analyze the results. For the amount of salt equivalent, a weak
positive correlation was found with the biometric index in the 24-hour
recall method and the interviewer-administered 24HR, therefore it was

suggested that it may be possible to estimate the salt equivalent using

AWARD]JP.

[Conclusion]
The validity of the energy intake estimation was estimated using the

web-based 24-hour recall tool.



[Summary]

The web-based 24-hour dietary recall tool is expected to be a new
dietary evaluation method suitable for the Japanese dietary habits
because the burden on the subjects and investigators is light and the
survey can be easily conducted. The possibility of accurately
understanding energy intake among dietary exposures for applying the
web-based 24-hour recall tool using AWARD]JP in a large-scale
epidemiological study has become clear. Furthermore, in order to use
the web-based 24-hour recall for large-scale epidemiological studies, it
was clarified that it is necessary to improve the food search interface
considering that the web environment is being used by users who are

not accustomed to PCs.
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BAEEIIEEEEREORELEFEFCEHDLI RS2 2 b, BFHOD
AEA X, AREEBK O A LTI TEECTCHZ, L2l B
HENBEZEMBICHET 2 2 3AFgcldal, ERACESL L 5 3
BHEMGECEZERENART., B2 DH 5,

EAMEogERME L X [ BYWEIUEE T &S (Food frequency
questionnaires: FFQ) | N AkME i aF — PRI THW LN T &
7= (Willett,2013), L2 L. BMHEA CHEEIUEE 2% 3 % FFQ X, fth
ORFEFAEE L UHEEREE 2K v Z & (Kipnis er al,2003), % 7=,
BieRmzflatdbezHE0L WHARKANDBFIZ, BCKEE L LK
LCHllEBRAEPKELS, BHRAERZNR L L7 FFQ o 24 iE, K
Kicl~BnfEw 2 & 3BT Twv s (Wakai,2009),

END% < ofE - R cHveonTwa [HEICK 2 BRI
] E. KE rEwb o0, NRFOAHEIRE VWD, HEICK-
THEHEINIBHEARCENZ LS ZLAEHENERE EED LT
K& BB CTH 5 (Willett,2013; mHEE, 2006), — 7 [24 KR v
Likl 3, AEB(HEFE)BPNREOANHGEE 24 ) O BEFONHA
EEY IC X o T X %75k (Willett,2013) ThH v, Eido X 5
BEFEOERFZHETE 3720, WKkD ERHFHMAIFE CITERER ICH
WHNTWS, L2rL, ALAAFHEE L ERZI L, 7 —2BHEIC
RifEl 252222 0. Fdi2E T 22 ¢, B KROBEEICKIFEST 240 L
DGR B 5,

ATk, HHEEEM (Information and Communication
Technology : ICT) % F\» 72 Web _ — 2 ® 24 FFff B v i L i (ASA24;
Slimani et a/.,1999; Slimani et a/.,2011; Park er a/.,2015; Shin et
al.,2014; Carter et al.,2015; Simpson et al.,2017; Oxford Web Q
Questionnaire) L AR I N THBY, ZNFNOEHOSELBEY
Biexcl, NRERZ2FMEORL2BHRFE AT 6L L THFE
I, EHAREEOMIEC ZYEDOME 237 T Tw 5 (Wark et
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al.,2018; Foster et al.,2019; Greenwood er a/.,2019), Web )X — 2 ® 24
AW LE ., EF0 ICT i X Y RIE 0B % x/MELTZ 3
UL - HEfL > X T L LCERHINATEY \WQ®ﬂi$%ﬁE
2 I iEH & LT w3 (Kaaks and Riboli, 1997),

HAROKBBEEZAHTICETD, BHBZELERO LY IEfELE
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HL, BHHEBORXHAEBREBC X 2HOMEL» L 2 ORERBREZ
HET2HET, BMCHEOf4 ol RLHBEAZLTE L LAV, %
D, NREDAHZBWRIRT 2 L BARETH 5 (FHHZE, 2006),
FATHIE k. BRI HEMcoRFFAEEMmE HIEL <. B0 B0
ROMBREFELEFET — 2 G W%, L~ 3,053 %)% w7 4,085
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e~ tHA RN Ic B3 5 BET

ARETIZ, AWARDJP # FH W2 R HAL v = 7 24 FFE B W L ik %
HAOKBEE AR ICE T 2 FFQoBlE#MEZOfIEL LTHW 3 7%
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KA 2 & — » #F3E (Japan Public Health Center-based Prospective
Study for the Next Generation: JPHC-NEXT Study) CfEH & LT\ 3
FFQ tRILERD b D ZEHLTWwAEND4 DD atrs— RO S
mED -2 WEEERE L, R O BIAELMT L 20 RE
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WHREF B ak— FFFIE. JPHC-NEXT Study @ i A I (12 A).
BRI 2 A — PP ER), BiRa k- PR GR), KOIE 2 &
— MK D S bR (L) T, Z2hbat—FRESME O —F
(&EF 21,537 #) & Riff st o RER L Lz, KIFFR T, 7 = 7 24 K
Mol LiEz, REABEZMECICHT L 2 mENAEHNE LT
Wb Erb, KEEars— Mt TH % JPHC-NEXT Study & L@ o
FFQZ#HWTWwW3END aFrsx— Mo —-fHERREL, Thboa
F—FPEFICEWT FFQHEREOFIEICIEN T2 2 #HiEL TH
REM Z#EE L 7=,

SENGHE oM TE X WINEFR KB 2 & — F (The European
Prospective Investigation into Cancer and Nutrition study: EPIC study)
(Kaaks et al.,1995;Slimani et al.,2002;Rohrmann er al.,2014) CfHEH &
T ECES W CEH R I, ok — PEM(21,537 %) D 8 % % fiE
ERMMB T2 2EHLE, ZOWEDY Y 744 Xk, EPIC
Study I 3\ CTHUIE i O E L O A 0 BECE I & 5 B — N B E
DEAEMIELAREL LTHVWORZABEDOLaF— F W REFICNT 2
HAETHY ., AW DSME LT EPIC Study ® & XK (5-12 %) 2 5%
KRRt I N7,

JPHC-NEXT Study ®o e /A, FHREEE =+ — MK, &R 2k —
MAFSE X = A — bR CRELEE R L, B IR 2 & — iR
(EHER) AT v — FAIEERE~XEFCTCHEL L 2,

AW i, KR ICH T 2 - 21,537 £ 2 & MEAF 2o fih 55 1 X
D 5,013 HERNKEL L TEEIN, 55, ZMRPORHZK E2KH-
975 %4 (B 471 £, K504 Z) AN RE L Lz, KWK DO ZHEE
(HFEMNRE 5,031 £ bR RE 975 L0 HH) X 194 %TH Y |

[\l %R (e RE R 21,537 % 2 LTI RE 975 H 0 HIH)IF 4.5 % T
H o7,
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JPHC-NEXT Study ® e /A, FHBE =+ — FiF%E. HRa & —
Mid. 2Lt E LT, ZRhZNEIBAME R Y 2 —, HHE
KE, FBRFOXBE» O MBEEORKR LR T 72, WK aF— 1
e IER¥Doak— ko —Be LCHZNMEEEREAIC
Lo TERRINE, 5T, AR, BRELTREROCMHEL K
FOMBENGHEERZERC L > TRKRI N, SMEDL S I,
AWARDJP Z w7z BHHE~o ¥ Bl v 7 4 VK, XIZEEFHEE »
LiIWIOEMEZZ T . HESMORE %72,

1-2.57 — 2 IN&E

Figure l €7 — 2 INEDHNZR L 7z, 2016 FFHE 205 2018 FFRIC
HEXEML -, BREHEIEFEAT -2 LR 2X5IC420FHIiC
Fur—7fbEn, EENFHF I, FRNRIER SEBUNICEE S L
2o00EHoY L2 1HEZERT 2 X OICKEL 2z, ERRIC
iZ. AWARDJP # w72 RBREFEDOEi~=aT e, SEERL L
TEYROMATr — A KERE LA, /2, BEHATEOMEZHiEL L
T, V7% BULCHALHETIHEFELITHCHE) X IFEHIC X
Z2EEMOVFAEREOHEUUTHEBCLIZEERY)DS>H, &b 55—
HRERTEZ L 2HEL 7,

AWARDJP [HIZ#H 0 HARER(Fh. R, KE)ICHET 2 7 — X 1%,
AWARDJP % Hl\v 7- BHFH & 1< THI T KR X 05 5K 1EH D &E 2
bbbz T—22MH ik, £, MEMEN. FENRE O HKIG
W E GBS R (METs - Keffl/H) . AR OHiIcEa+— ik
WTINEI AT vy —rilEOT -2 AL CHELN,

1-3./&HE

1-3-1. V=7 24 REIBVWH LEZIC L 28ERE

HE&EHEE, BCHEXRHEBICIAMEM IS B, &b b
EWNREARANICERT S, HCHEIZ, V=7 ECTHEZNICEKH
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L7ZURLIENREARADPHEDA VX =3y FREPLT 72 AL T
VAT LAEHHTERELHCHE I ®Z, Va7 REZAL AWV XIE
AvEZ—Fy P TV ARVWHRFICIE, AEFAF(TN - EFF
FIDBREEKEL, B LD TR INHRFICHTHERIC X 2 M2 I
DRAEXRTo7, AEBIE. HRBFLCHL2LDOHELEZEY KDL
27— N EFERHLT, F—vavH+ 4 X 2EEXHY, > 2FLICA
HLiz,

Ky 2T L2F 24 BHEBEVWHLEBEICES S WTEY, ava—%X—%
w7z 24 BRI WH LiEoBEHEN 2 FIH L L CREREBA (U.S.
Department of Agriculture)ic X Y B¥ X #1172 Automated Multiple Pass
Method(AMPM) Z & Z IC{ERK L 7=,

AWARDJP ZIHAKADBHEFREICIGH X €72 AMPM © FJHICH > T
REENEOHRER T2 2% o Twb, AWARDJP # w7/ &
HFABEBIFIC6o0EBRE, T4abb DEFANHER, 2)BELEA
Jie DR AZGER, OREFEMA T, HEFNEDOMHR. 6) AR 2
5 MK & L7z (Table 1),

Ioic, K AT L, HRAOBIRME T — 2K ow B o
BFHENTREMER T — 2 X =22 WL v (AFER%E, 2015), oD
F—2N— 2R HPECEMEINZBER R CECTINEI N ER
33053 o RIEICLIBFFAELH T, 4,085 FEHO KMo
LICEHEMCEZ FAL ZEENZRE» BRI LTS (KN
. 2017;E . 2019, /A 8, 2014),

AWARDJP # WA EBICX 2B Y 3, FAEZELEE TR
Hiexl, fiHOBHENAZHEMY 22806, ZOH T R T L&
- ANFT 2 24KHEBVH LEOFEEZH TV S, 24 FFEEWH L
FERTFAEBOBEMVBENIC L o THBICENAETCR/ S C L AERHE
nNTkh, HBE(FL—=v )X 2B EOEE L HLEARA R T
» 5 (Wark et al.,2018), % Z T, AWK TIx. LTI (KN,
2017)%5Fic, Baiic X 2B EMY ofERICEE{LILEZ L —=
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V7 rEML L, lOICHERBICN L, MAOHW - HEL X T
LOBEFERHEZEDEBFEEICEAT 2HHEIT -2, AEELSZNZ
Ny 27 L0 ETEZHERE. BEREMZH e -1 7L fiC X
PHEIEHY - AWM EZITo72, ANMEINET -2 0EEINTZR
BEEENET—205b, T AXF—BIE., 717 L., BV
M, BEHYBEOBRBERELT IO YRMTHomb DKL L, A
HECBTIFEBE L, £/, ABBICIZ2BFHNEOB Y
. AT L LOEMANRZERICFER L7z~ 7 it X b EfiL
7z. 7. AWARDJP R FHEH Ao c—HREFEL, KXo Tu 4
VELTCREHAEZ2ME T 2L PAETHLIILE2HOLDLORE
Bz, PIL 225G HAL TR T 2% X0 KEL 7,

1-3-:2. Y27 24 REIBRVH LZEOZ AR CET 527 v — ¢
BHFAELZET LK, 72 724 BB CHELEOZEMHICET 2
TYr—r~0OEEEIKFEL-, T r—bIEHCHEH T [RBFEH
BEOANTERHGIEBICX 2B EWMYFAEE D). [ AT OfEE
P, TREEROMMHEME], AT L2 HENERB s LA
NTwrr(EENL TR oBAEDANTE)] BEXLEZIEMIC
miabn7=r(ANTEZD)] OS5 20HEREEN TV, AEFEEIKC
X2HE MY oWRFICHL T, BFFFAEB I Y = 7 IC X 2HFE LA
Ho8M%E L7z, 7. TAHLZVWRENERKK L ZEENT
Wiz ] TR BRI IC R WG RBEHE] cowTld, EiE#HE
BRSME b o TEHBIZE iM% L 7z (Table 2),

1-4. ¥EHEEHT

1% % 1572 975 24 (B 471 4. Kk 504 ) & RN RITHENT %17 -
o MRars—blic, KECHT 2 HER, ZENRE. IR
Z (AWARDJP HIZ&#) 0 Flin. H&E. {A#E. BMI(Body Mass Index),
SRS R (METs - K/ H)o FPHE L FEEFEZRHE L2, RHFIC
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DWC, Tk — MU BT EA I ERE L L R, A R RS A
HREAEE, HEHK, HEEHCFE GER), EEHICSEL %
. BMEFHoNBImEATELENL 2,

77 24 B WH LEoZEEICET 2Ty — Mk, BEFEEE
BTHRICERMLZZT v —roEELZBIICHVZ, TBRFEFHEANIT
TR ] 1. MR, ERPEHR S LRI SEN O PRl S AL, B
IME, RARMEZEHE L, ~v A4 vy b=—UBREZH W THEEFEIC
X 2EZGHEL 72 FlBERN o REFHEANFTERMOE & %
AL BIETTENICEBL 72,

A o ), TREELER O S T AT L 72wk B A5 E UK
CEBIZzEIN 2] [BXEBRZEMICEAONA] ICH
THHHE T, FRER. MEHENCABHEEHESREZRL 2,
Ty — b EHEHEEEFEOBMEREICOWTIR, yREEZH VT pfE
Rz, 74y vy —OBEEHEMRTE (EHEE) . WFMHES 5 Rilo
VOB EED 20 %r MG AEICHERLZ, BEAKEIZS %4
ffEE) e Lize 7 — Zf@HTICiZ. SAS (version 9.4) % Fl w7z, 7 ¥,
RIBIEZIEE L ickRibL 72,
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2. ¥R

AHEICHE T 2 REM., ZENRE. N RE(AWARD]JP B EE) O Ff
Y% Table 3 1C/R L 7=, RFERM 21,537 &5 6. 5,013 4 28 1E A 3l H
FEoEHIN, X THEZL, MMRESMICFAELZ L7 975 4 2 i
FEXREL Lz EAD» L ORIZER 45 %, HERREH» L DOZ
R 19.4 %),

AWARDJP # i\ 727 = 7 24 BB WH LikE&E L T RER O
S ERR . EAT62.0 % & 59.1 %, BAHIT 5035 e 51.1 k. &R
T 58.7% & 59.1%. LT 68.0/L 662K TH o7, MEH LW
REEM O R ILFE. BML, BREHRICE W —8L Twi,

AWARD]JP [ & EH o &) D BIZ R PL % Table 4 IR L 72, [EIE R
X, HCOHHE 457 (469 %), AEBIC X2 &Y 518 4 (53.1 %)
Thole, A CTIZ., BERTI94.4 PR HCECHEGZER, LT
81.7 %2 EBIC X 2MEMY 28R, EALHBRIACHELAE
Bz 2MEM0 2 MRELTchh, HilRic X 2 [BI% & 0ERE R

/

HEupnAhbhi, il FlwEleicaz e BHEEIACHE., XEiX

vy
HEBICKXZ2HE WY 2B R L 2EBL L, ACHE LR LFAEER
CX2MEWMY OFEHERMmEE» > 72, EEH. ZH IM B %R
DAL o7,

vz 7 24 KW H U E o r R o il (Mo 7)1k Bk B
CHE T 20(15-30)4r, AEBIC X 2MEHY T 252135 TH Y,
ik, BHEHE 30(20-40)%, AEEBIC X 2B MDY 28(23-35)4%
THhotz, HHTIEHEMELHARLHEOFERM 2R 222 2 HIA 225
27, I LI, FEMNTCIIACHSE I TEREEL 2513 LT
HR AR A o 72 (Table 5), & bic, HEHE i Badtic 70 R UK
TRTEREE 22 50 0 2 M 2 2 H D EIA D 40 %LA L TH - 7z (Figure 2),

V7 24 HEVH LIEOREECET I Ty —FTik, TRy
A7 LEAVEBRERHABZCOVTCEDI I IRELE LA (AN OfEE
)] o, [P L W] Xid T#HLw] tHELEZHEOHEG L.

%’

(@)

1]
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1}

Ho#HET60 %L, AEBICLX2EEHNY ©10 EEEL 72, A
H(EF)offiEEICET 2 BN AREZEL LT, BACHETRD S 2>
Tz ld TRIFEEAZER ] TH 70 %, X< TRIEGEM AT ] T 60 % XU
ETHot, oI, HECHETRHBLAEFMRE LG LD T LI,

[Pl W] X T#H L] LRIET2HOEIAGD R & 5 Em 2
A b iz (Table 6-1, 6-2), F 7. AN (EI%)ofEfHEEICEE T 2 B0
mlZzERNcliE L2 25, HEHET TREFEMA L] RHEE
kB MY T THRBEAER] CHEBERENA LN LD, FhnE il

WX B3EEITIL Do 7= (Table 7-1., 7-2),
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3. %K

R CIEM R ER 2 b HENRH 2 MM L (—3, BE).
ZD95H 194 %O F(BHEN» L OREHRIL 45 %), NRE
(AWARDJP HIZEH)D 5 b, FHUEPFHEBC I 2B EWM 2HE L
i, FehmErtEmEoENICEWT, V27 X—2X0DR
HFABEATHI> L ~DHMEDBCELE N EBWHL 2 ITh > 72,

7z 7 24 FEHE VW LEOZAEICET 2Ty — Tk, AEE
CE2MEWMY XV ACHE, BRIV M., S icERrm s
IS L7 o TRRERM2A R R Em B3 A b7, AJ)(HE) o {4
T, LW EEFLAEOEHARIBEL L b EERECHCHED N
N, FmPEL BB LB 22 TCEx0HEHEDREL otz KT
FoZRMZ, WA, ERENCIZECEDIEZERHLL L RS
o SREL LTI, HEADERLES -2 205, B DB D748
DETH D)., HERBEIEBEIC AL AVE ) TR T2 48R D
%,

HACTRREBAFTY —VORBARZ2GZL2HNE LY =7
BHERFAE 2T LUUHNE, 20060073 e LT, fhichFEINL
v A 7 L (Matsuzaki et al.,2017;Shinozaki and Murakami,2020;Sato et
al , 2021) 203 % 28, REIBEZAME~OMAEIMET I T, K
AFLTRMPBECIZBEHAECHONZHEL O FER S 3 B
DB Z## L Tk, RHHEMCTO 24 KMEVWHLEICI 2 8ERAE
DBA[RETH 5, A DH Ry KMBZEAME~DEMH 2 HETFIC AN
72V 7 R—=20 24 KB WHLEEREBENE L CHEINZD X
K AT LBPDTTHD %,

A OEEHEIL 45 T, &F L LE&{THIETH % EPIC Study
DEZEHFE 8% (5-12 %D FH)icizee RiThhro72d 00, HIELIH
HEnhidgHE EMABEAOREIWMA—-RL LD, v7
24 R B wWH Lk % FFQ olgZEMIE L L THW S Z & O A[Reth: 23 m R
SN, L L., 5. FFQ oOWERMIEDOWIE 2 L3 5 FEiciz. H
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BRIERZBLZ I LOHMLIZERE LA ENRERERET 24K
BHHI L, Ibic, VeV REICEA T ZWEEESFH T % C
ELEEL-EMRRBEBMONEORMAE D 2 BHLIE o
77 o
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2. BEEMNEZHVAEY 2 7 24KEBRVWHLEC X 2 REFE
BHERZ Y HEORE

ARECTE, SIHBEMAEZHEZY 2 7 24 KR WHELE X D H#EE X
NEZALF-—BFIVPRERZENE* Ak RkoHHEcd 2 414k
BN AF~—D =)k T 2 bicky, EMick 2 REEIE
MEOZYUEZRIET 2L 2HME LA, ALY —BNEDEE
LLCEERKICI AV —HEBHEMEZ., ZAECH, B
WHYEH T ICOWTIE, 24KHEEFERPORFERB LT F I VL
BErHVWCBNEZHEL 2,

1. /i

1-1. RHE

PR E AR 35 X OB 1% U RN T JE 3 s 7E 3 © 40~74 7% 35 44 (3
164, KM 19X ZNREL L, SMEHRORAELE ~o 2 [
DRG(R=—2F7A4vEsIP1I6HE)RTE S, QAL F R
B2 (FRIRER, BIRBEARE)ZAL AR, @Kk icEE
DIRBRCEER v, @RFEAIIREE 2 v, ©40 % A E 75 7% A
@R - AP T v, OFEHIME 288 LK CHEMB b o 2 EHH
B O REEMMUA T 3AU EDEINT 2 FEN R WA S D
REE TRV, @BFEEL, XNEFHEZToTwiawv, QF&EIHHE
b, HEEE > EHWEF cEKI NS, OFBEVIHIEHP TR WL
H&XEoAR) o2 10HEHTH - 72,

MFEEMICEE L Tk, R KRE, BERYE., RRLTFRYE. HaE
ERY, BB AMTE ey 2 —DMBEEERZERIC. AW RE TS
R gE ic B3 2 IR dg 8 CFAK 26 48 12 A 22 H., FHEL 29 4 2 A
28 H—#eIE, XERFE. BAEFEE)ICH > TER L 215 atiEE
ML, AR EZG 2 EcHEZRIB LA, IRFICEFFESICT,
MAEANEZ T+ ICHHAL, AIEFCELA G THrOEMRL 72,
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1-2. 57— 2 INE
W9 D Wi % Figure 3128 L 72, 2019 4 8 A ~2021 4£ 10 A @ % 16

HiM % EfFEo Ml e U CHEML 2, HF7ER R (AT s X
OCEEERMTE)ICT, ZMEH, £HEE2LHEL2F 7 0ER. V=
TR=VPSNSEHUCHELZTo %2, SMAELEHICIA—ALXITE
HICTCHEBEEEOR ) —= v IR To 7, MREFF., AE1IHHAK
HEXGICCHEO Fa AHiHEZITw, AIEZGZ Lt MZ. &

E - REME., —EEBRKEOR—-ZX T4 VIRO®EIR, ZEEHKD
K5 %1T>7, 5, AWARDJP iC X 3 BHFABTOMHE 2 7=
B, HEXGNCTEEAEHEHCHE) ZEM L 2, X RE I3 E W
. BFEEYOREEZ TSI LIICKEE L, Z0tk, #AE2~15H
HIHZT K CEFOEE 2T 25, SHORKEZFEEL 7z, Mz
T, BEINLHBECERFHEGEB CL2EESIWY )% 2 B, 24
MERZ 2HFEML 2, #AE 16 HHICHUOHAEX G I T, M. DLW
IR, Ry vy 7 rom, REHNE, SLICERRERAEBECHFE) 2 E
i L 7z,

1-3. AEHEB

1-3-1. Bl
AERBMORERIFAE 1IN CH» 2 HES 1 W H EEHRKEES
HoReZEERIC, B ZoREIFAE I6HECTH 2HAES 2 [
HoREHZERERICHEL 72, FHREEIR., BEcT v 2 v iREG (HBF-
212, vy, TEH)EZHWTO.1 kg CatHlL, 2oBKEOEER
0.5kg zZ LAV, GREIZ., #AES 1MHICHKESH(SECA213,
(#R)SECA)Z FH T, 0.1 cm £ TEFHHIL 72,

1-3-2. V7 24 BEIRVHLEC L 28EHHERMERE

7z 7 24 REIE W LI, AWARDJP # HH w2 8FHE L L T,
ACHEGEEHEBICI 2B EMY 02 00RIEFEHFEZH W TEML
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2o GEMIIZEZE 1% 1-3-12HW), ACHE X, FHAaY LKA D ESF
AL LCE& 1R, AESKRGRICERLAZ, AEBC X 2HEEY

3. FHAYLhHoBERHEL LK 1H, HESLAZHEHICH

ECTEML 2,

HisR @ » . AWARDJP Tz DEH AN HER, 2)RFEHHE AT,
IRIE A GEIR, ORBEFEMAT. 5) RENEOMR. 6)mEMHERD 6
DOBMBCTHELINTWE, 3)0#EE TR DB Licd 3 B2 5%
KWL, 4) OFMANTT, BELAZRELCKZYT IR - avifiXofF
HEANNT 2o THY, b, RHIE DB ORMIE % HERL
T, AAPEBELZREONEL BMOBESCEN R L 255 1B IE
AEREL L7, BRERBEEH ., BE DB oM IcZE S 2w
Hit. DB haflBERBORERRBICE -V a v I [ A EE2FLCE
HL, NRFICI-oTEHINZGEGREEHBIZAER LZ, =42V F
—RUOREBEZRBERRERICOVTE, BRI —FElaRoRgMa—F &
o7z ko, £l MHE(100g Y4720 )IcEREEZFEL T 100 THRL T
B L7z, RaREEITHAREMEER K 2015 F (% k) % H
Wiz,

1-3-3. £4RABNONE S X VEGERONE - BIREHE

1) ZEE#HKiZE (Doubly Labeled Water : DLW)

TANF—EBIEMEEZYERIEICIE, ZEEBRKEZHW R, =
HEEFEKE IR, RERMAEZEALZKDLW) 2 OS5 L., 2ok
BEOWEERD LR T AL ¥ — % & (Total energy expenditure : TEE)
AMET 2 HETH L, KEXFP-FEOMHEICEBWTIE, TEE T A0
F—HlREs —HFTsekEL. TEEZRHEEZFEE LT, ¥
—HIREOHELWRIT 2D ThH D (HHE, 2011),

XRF L 10 % BO(KIEGHEERE) L 99.9 %2H(Cambridge Isotope
Laboratories, Inc., USA)ZEA L ZWICX V., kE 1kgdhH7h 0.14 ¢
D BOE 0.06gD2HZHKOBWL 72, K12 DLW &% 55 (Fi& 1 H
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B)R OG> SFE 2, 3. 4. 8, 9, 14, 15, 16 HHDF 9 H
A, IKFEEZSTFOEIRL., RIKRBEO T v 7 Z B E TG iC <
RFET 2L LAZ(RIINEHFHESHHAE lI6 HH® 2 M/ TE
fi)e BRIRSAFIZ. OF B 2 IREAFE. @ U KRR IR (10 43 AN ©
IZIEFRREZ]) ., OKFH TS RIRLEHE). @& PR 10 mlx2 K3
DL, OB®BIIIOPUED T Z, @ L VEBIEIIET 5. OFRIR
L1MEFToREDOMEE DT R (4REUNBIEL) L L7z,

UL 72y 73 EB L 2 IRECTHERTF(-80°C)L. 2Dk, 9
2DV Vv ITINDOHrLRX—254 v -2HH-3HH-15HH - 16 H
Ho 5% Y ZArzfwvi, B0 & HOHIEIZETEE TEMRRASH I
Tt L7z, 27ZL. 5 v IAd, BREE» NG E1E. 4 HE
# 2N II3HHOREZETPH. 8—9HH%Z 15-16 HHORBE P, 14
HEH%Z 15 X 16 HO Flie L7z, AWFFED DLW HIE X, SHS D
AWM EREHZ25E L LEHE, 2011), BFHEL oM %2 H#
2o, HERHLFEFEEICEmI N ZERMEE - RERE®HR(EES
BE c AHITEREEST B, BRMERE - REFHEWRSE 2021) L v,
Black er al. @ 3. (1986) 12 £ 2 \» T B W7 (Food quotient: FQ) % 5+ &

L. At ofERPENREFOER LD TINEFHZ KD
0.872 % FQ & LT, Weir R (1949)ic X W = > L ¥ — 4% B (TEE)
FatE L7z, b, REL 2P AV F -0 BIARE T 72 138 H
Ry EMIET 2201, UToXZHwTZ ALY —HEBEDOHIE
% {T - 7= (Saltzman and Roberts,1995), FAERI X CHAEZ OAKRELLE
o 1HEYOREENEEZ RS, KhELLD 374 ZKMEN & IKE
L, lghb7zhoxz ¥ —8% Tkcal /day & L 7z (Forbes, 1987),

1 H o REMMIER T 4 L ¥ — 4 & & (Calculated total energy

expenditure:cTEE) (kcal/H )M & K :
cTEE(kcal/H)=TEE(kcal) + (&% A H (g) — FAEFIAHE(g))/16 X7
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2) 24 RFlE & R &

24 W IR HCBIER IR ER 2 ) v A = FPRP(EK_—27 7 4 F (), HA)
v, BRERAEHGIESHHA L 16 HE)DHIH % 24 KHER
EEHE L, RE I 2HEHBOMHBINICFEH 1EEIRHE 1 EOE 2 [
A 7HH, 15 HA)IC 24 BREREZ KL 2. 1 HOpO&ERE L
T, BRZE2HERGE 2R)2EEHORIKEZSE 1HHEHKE TOR%EZ
L C2Y v A—PPICERTZLOICKELAZ, FEREYHIE, 2
VA= PERHEMAMICNMNO B, wERICTRESR. BHRBIIZ L
2o T biC, BRELEHMEIC, BEOEFKRKRE., ERE. KIKEFETD
a3y 7200RYVENDT =y 7, FIRDORRIFENLD %D > 720> D
. FrdEHEME ICRKEE T 2 X oML, PIINFICHERZ L 72,

ARt i iE. RS RBAEMI e, Rl ME i ic &
fEL. REEESLVF MV 20RBELZHEL 72, 24 KEEEIKE X
D, BERFIRFEREH O CZAFELE N4 4~ =% — (Protein
biomarker : PBM)IZJRFEFR2» O, RUBEMHYE N4 A~ -7 —
(Salt equivalent biomarker : SEBM)ix -+ V v 2 kit &2 & BEBINE
L, LT otRERX %AW CBEH L2 e 4K, 2020;
Tochikubo et al.,1983; Cohall er a/.,2013),

lHo A X< EE  PBM(g/H)FER :
PBM(g/H)=JRFE KM= (g)/0.81X6.25

1 HogHEMYE  SEBM(g/H)FH&ER :
SEBM(g/H)=24h /R & (¢ )X BEK: > + ) 7 8 (mEq/ ¢ )X
23/1000/1000 X 2.54

1-4. HEEHAEMT

SMEE %1572 35 % (H 1 16 . ik 19 %) 2 W RICHEN %217 -
oo TANLF—BOMITIIENRE IS LE, ZAFXCHELEBEMHYE
DIFENTTIZ, 24 BREIZRICBVT2HU LD Y ENDH 72 24,
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LB & BIRBEVLHO P ICER R 2 1 % DEF 3 A %Z N2 O B4 LT
T o7, WREDOKELZLE FZHIHCTRL 2, Fim/d. BMI. EJE,
WLREFE X B e N e Bl & 28 L 72, BMI Id H AN i 5 2 o KL e
ESEICMEL T,

fEfT iz Y = 7 24 RFRI R wH Lk 4 HRE o FHEMECAT . 24 K v
ML e, BEGEMNORENET. $hbbHCHEGICX A
2HMEFEEMEQRAT, AcHEG), AEBIc 2B FAE 2 HREFEY
AT, AEBIC X 2MEMY)2T o7, DLW ik X b sk 7z ¢TEE
ZAEMKEREE LT, 24RBE VW LE» o EE I N7z 4 0 F —HEL
BHoVE, FH¥FEE, Mo zEB L. o icl&EHEN(HCH
X rFE2MFY, AEBICL2HEEIYMAE2EHFE) S EHL
7zo 24 Wi E IR L2 5K ® 72 PBM & SEBM % AR5 & L T, 24 I
MR LERCRIETEMNCHE I N 2L EEBE L BHEH
MEE bR EFERICERL 2,

v oz 7 24 FEfE L HE LB HEEE & A RIEE B ER © Pearson O 1H
KHBEREEZKRkD 72, ZAECHBELLRBEMHYE I EHAS M 2RI &
Do fete®d NEZEE LU BT ICH Wz, MHBEIRENT 24 FERE W L&
DN, BIEFEMN(HBCHRE, HEE I X 2 /- XY ) IcEilfgir %
fTo7, HEBERKICOWTIZ, BEFAEEOZ YL L 2ET0F
7% o | Wi FL HE (Matsuzaki er al.,2017) %2 Fic, 0.2 LT 2 #EAHES. 0.2 UL
E~0.4 K25 MBI, 0.4 LA E~0.7 K2 PREE OB, 0.7 AL
VBN D 2 L ERE Lz, AEAKEIR S % (MEIKRE) L L7,

o, 77 v FT7 b~ vt (Bland-Altman analysis) % H >, v
=7 24 R WH Lk X 2 HEEME & AR IC X 2 B HE & HER
L. AMatsGERE 7213825 o et 2 L 72 (P, 2011; Bland
and Altman,1986; Giavarina,2015), 72 A X< & & BEMH Y E 1T %
FWCTtiTz s o722, MBRICHELRL AP A LN DL o7
HEZHWTR L7, HriciZ, SASver9.4 (SAS Institure inc. Cary,
NC, USA) %A L 7z,
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2. ¥R

Table 8 KN REFFEZ R L 2. FlEMNE G <ix. 40 KRB
37.5 %. &M 31.6 %. 50 fCHE 25.0 %, &M 21.1 %. 60 5B
25.0 %. &M 26.3 %. 70 fRHEME 125 %, K211 % TH o7, 3
TR 16 HEoREES X, B —-1.0~0.3 kg(p=0.063), &P —0.8
~1.6 kg(p=0.509)T, Blbi3AECE >, 1 kgbd L OKEKD
HEHRHEBE 14, 05 kgh 1 kg RiiohERIDELHE 44, LES
%, 05 kgbA B 1 kgRim o REHME LM 24, 1 kgld EofkEK
MEFEEFLZE 24 TH o7z, BMILIFHARRMEEOHEMEIC X 2 LR ICHK
WTH B 18.5 kg/m2 Rt 44211 %), EiGicZ Y+ % 25
kg/m? A B 1x 5 5 4 (31.3 %), 30 kg/m2 A Lid v o7, 2Dl
ORNFHIZTVIND LWAEEL S5 18.5~24.9 kg/m? DHIFH N TH
277,

AR LV ER I NI ALY B, KESBREL Y =7 24
BB LiEd > DHEEM % Table 9 IR L 72, LRiEECTH 2
DLW E» bR S W2 REMIEFER T v ¥ —BHE T 2,262 kecal T
Hoto 24KHMBVHELEBECIVHEEIN L ALF-EIEDO 2 4
M fE 1% 2,248 kcal, B H H 1% 2,128 keal, FHEHEEIC X 2B 2 HLY
¥ 2,367 kcal TH O, HEFHFEMC KT 2L, FAEEHICL M ERY
BEROLEL, HCHEPRLEL o727, F L EKIEECcH 2 24 K
BIRPOERBINAEZLZAECH, BEMAYE L Y 2 7 24 KEEVWHL
Bl X2 EMoREFEMNEREZKLAZL A, AEEIC X S IH
TV AR ELS, BHCHEPRDIBEETH o7z, A THEIL %
BRICBVWTD, Bhdbzrar¥—8, ZAFCHECHCOCHED
RODMBENETH - 72,

24 RB VWH LE2bHEEIN AV F—, KERZEBNE L KE
RfgtEIc X 2 B HE D 94 % Figure 4 1CR L7z, ERIEEE HHE L =
Fov ¥ —HEEEM O M BIR ST 0.46(p=0.005), 7= A E < EH#HEE MM O
MHBIR %L 0.59(p=<0.001)TH H ., HIcHREOIEDHBEB AL N

=
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7=, BN EMOHBEGREIE 0.28(p=0.118)TH b 55 IFE D HHEH 25 4
b7z, Ric, v 7 24FEEVWH LEZEIETENICERNEL 72 &
5., HCH & (Figure 5), A B IC X 2 H 2B Y (Figure 6)IC B\ T
by TAALF—EBRE, ZAFCHBIRE T, #HEME FEREER
P ofliczrhFndhBEOEDHEZ RS —7 ., BEHEY 8L E
HBE~5 WIEOMHBER A LN,

24 B I LikHEEM e K ERBEEEHEO 77 v F T v b e v
D ORGSR % Figure 7 IC/n L7z, 24 EWH LEOHEE =+ v ¥ —
HEE & EREFEo AL F —HBE RO ZE D VL — 14.8 kcal(95% 15
X[ ¢ —75.3~45.8 kca) CRMMAE X AL Ed o/, LAIEKH
BHREDOZ DT 9.6 g(95%[F X : 7.2~12.0 g) Ttk K FEAiffi 23 A
bz, BEMHYEDOZDO¥HIZ 0.1 g (95%FHIXME : —0.2~0.5¢g)
TERFEE LT A NG o, RIT, 7= 7 24 BV LEL R
FEMcERN L., BEHEOME % Figure 8 ICn Lz, HEHE L
AEREEO T AL X —HEE DX DY IE —134.0 kcal (95%(Z 4 X
] : —195.4 25 —72.5 kcal) TH/NFEM. 7ZA X HEEINE O EDF
912 5.9 g(95%EHEXR] : 3.2 225 8.7 g) T KFMADH v . BHEMHY
%@%@?ﬁu—ozgGm%%ﬁ@ﬁr—a7ﬁgozy~ﬁ%ﬁ%%
XA LN o Tz, MAEBICX 2EEHY Ofi R % Figure 9
KR L7z, HEEIK i%%?ﬁ@ki%hﬁ k., TAALF-HER
D72 D 1% 104.4 kcal (95%E X : 32.1 »» 5 176.8 kcal) . 7= A
ECEBNEOEZD FHIL 13.3 g(95%F# XM : 10.8 225 15.8 g).
BEAHYEDEDFEEIF 05g (I5%EHHEXME : 0225 09g) TH
D, T RTICEBWTEKRFFMAA S N7,
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3. B%

ARWFFE IR, EREE»HEBE I AL F —HERE, ZAECH
HNEIUCREMHYEZ, REEMEEA WY 2 7 24 K EWH L
B AEEEE, BCHE X @A 2 0FY, FESIC X 5=
DRAE 2R OHEL AT —BIE, 2 A HEBIE,
RIEMHY R LR L, BREH#TOZ Y2 R L 72,

24 A I Lk (2 4 BPFEE) L SEREEOK TR, =40
¥ — 8] T 2,248 kcal, 2,262kcal TH OV KT 3ERTH o7~ 72
AMELERTIE 85.7g, 74.3gThH Y 24 FFEIE W Lk FEE» &
ote. BHEMUETIZ9.9g. 9.6g THH 24 BEIE W Lo fiE 28
bIEMrICmEmr o, BIEFELFEMOLEKTIZ, =42 VvF -8, ZAIEL
HE, REMHYEE2CoER T, HECHEOMHEA R D K2 -
oo AW EFELLBEMEEL, BCHELEHICL 2B Y 2
T HE L 72 e T 28 (Wark er al,2018) T3, HOHEIC X 3 #E»
B ezfELTEY, AMELFEKOMRTD 272, X HITHhkIT
METE. A v2—Fvyr2He-BFEHE0BENRREEL L T,
EIELVEE. HEKEXREVAPNADOL W ANICEZITALL T W
TEERBTFTCEY, AWIESE 132 AWRDJP e A REH O E & L 72
(v 7REBEICEAL T RVEEZEF~O Y K — b o B ] & FkD
REN R DB EPHL L E R0 T,

ARFFRICH T 2 24 RHB W LEBEC L 2H#EZ AL ¥F —BRE 4
FI, BOHE, HEBICX 2B XHY) & EREEE N MER I IE
DEEEN A S N7 (r=0.46, r=0.42, r =0.41), {77 (Foster et
al,2019)Clx, DLWEZH WA Y 74 vy o 24 BB WH LB
S 2EMEBHTOZ Y 2R Lz 220 EEOEDHBE (r=0.42)T
HolZbZWMELTHEY, KR EMAFRKOH R o 72, FER
i, HELZAECEEBNE AR BEREDMERCS EoMEE2 A5 1
72 (r=0.59, r=0.49, r=0.60), J&{7iff3E (Greenwood et al,2019; Shai et
al.,2005; Wark et al.,2018; Yuan et al.,2018)Ti3. 24 B ZRE % FH w»
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ety AvTco 24 KRB W LEIC X 2 BIEEE O 2 Y% % RET
L7zfiR, Fo~FPREDEDHE (r=0.25~0.68)Th o 72 Z & 23
I, AWUTEMB IR LEHEL, BMAFKRARERTH o2, L
2L, BRIEMHYE L AREFEFEHER ZEHBE~535 IEOHEE R % 5
N7z (r=0.28, r=0.18, r=0.23), E\HYEICH T 2 LTHE (Wark
et al.,2018; Yuan et al,2018) T % . 55 W IEDMHE (r=0.23~0.37) TH
Sl Z B WMEINTEY ., AUTRMEITLTHE L KL THE L
HEATH B Z EXHL 2L R Tz,

TIVETA MO ER W 24 BRBWH Lk AR
D TlE. 24 B E W L‘di#f‘oi&iéhf:lﬂwvﬂ?—gkﬁi’ﬂ“i‘ﬁ
WRICIIFMBEZERZFEEL R o 225, 72 A0 < H 3B K o 4
BNH o7, Wark et al (2018) 1. 24 FFf B W H L iEHEEE & 4 A f5HE
BHMEO —BMH2FM L2 25, ZAFCERE, BRIEMHYE TG
INFEMOMERI 2D 5722 L ZMELTH Y, KRR L ZR R D
RThot,

vz 7 24 W W LB EIE T EREEE & & BRI & o ik T
. TALF—F., FAFECHEE, REHYELS I T, AR
WX2HEENMY DEPRDE P27, FICZAECE TR, Z M
DEETH oo AMIBELRBIZTENY = 7 24 KEEWHE LE® S
HEEINEZZALF—R, ZAFCHEEREOM I ichREOIE
DR AL N2, BREMYRIIEMEEACTH L, 24 B E W Lk
(4 EEHHE) ERFEOHEBITH o7, 77V FTA MY O ZHG
ZEEFHENY =7 24 BB WH Lk e HAEKRERE L okikTiz, =
AAF—BICEWT, HCHE CB/NEM, AEBCX2MENY T
KRG CTH o 72, A CERIZ, WEEGEICE W KGR T
Hotl, RIEHYE T, HCHECTRAMAELRL, HEBICLK?
HEH Y CEARFHMcHd o, BIZFEFEMNY = 7 24 KB W LIET
. BCHE, #AEBIC X2 ZHY o RICE W K - i/ FEAfh
25 BHLILE RS T,
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AR RELY, V=27 24HEBEWHLEXIVEEI Nz AL F
—EBIE B L Cix, AR IEE L E R o M B AR B AL D 2 24 PR
FeEPLTWwB e, — B0l CRMBER AN o T
eIV IANF—HEBNELrZYTHL I LR RINT, HEE
SN A CEEBERE R, ARBERELER & OB R MU
FATHIR &L T b o D, —E O Gl € 13 KEEE 25 4 5
b, SHROBMBECTH LI LPHLL R SoT, — 7. B
WHYECE., EfREEL 4KHEBEH LELFHAERIC X 2HZHY
THWIEDOHBERALNZZ &b AWARDJP # w8 Y2 D
fEEDHBEMER R I N, Yy 7L LML T 22 LD
HEERATI®RINZ, LAL, BCHEGEOMRIEMHE T - 2 &
2o, KIFFRICET 5 24 B WLk Cld, BCHEDOH RO A %
eSS EHERHL W E L2 L %R o Tk,

IH, AMRICETIFEBICIZ2MEMY BV TIE, T4V
F-HER, ZAFXKHEERE, SHEHYE Bt o liic X 2@
R 25 5 b N7z AFIEEZ BN R & L7z 24 FEE WH LES T
BicX s MiEofEERECZ Y2z R L 2EfTHETE. %
CoBE, BEIFMICLX2HEEIALF —BIE, ZA X EHEER
B, BEHYE »E/NCFHMIT 2 E3mEINTH Y, BE/NFEN &
725 ERIC o wTTiE, AL Sl AR, JCE O R, &gl R R
DHE, PA, AE~OER, BE~OPE R LEBET LN TS (&
M4, 2001; Hill and Davies., 2001). %1 i D #1E o &3 fifi ©
X, HE sz, HE TR W E W) BRI & OV R 2 E A
LM EEMEND B 2 & A L T 3 (Lissner et al., 2007; Karelis et
al.,2010; Johansson et al.,1998; Murakam and Livingstone., 2015), &
Wrics 3 2 v = 7 24 IR W L ik & BAKIEE & o — 2 o §F
T, TALVF—EHRNBLCOWCTERRBEEZDO R VRIFABRE T L
c— 0. AEKCEEBIRE TR 4\, iR T TR & 7
b, E/NEElZHRE L CTw s BITIRE BRARIHIR L o,
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AKWEOEME LTUTOHEBETF NS, ZYUMIRICHEIL
TR ERBEEZPHCTEBL TwE 2L, RREOMWER., FEHE
HEICNECTE L, BEREORICSMEERHL W L LPHEHEHE
B W LxBAT ETEMERZ LZRBEEHROGVWER TS - 7
=%, BHOBEVWHAKTICO22b 6T, KK CoEPBIEE D 7% H
272 &ThH 5,

—J . R EORFELTCUTD 3 28%Fons, 1o2HE L T,
AMFEONREIZ, MO ENRE LY DEEEHO S VER D20
BRIAMOHEERELR YL H 2, 220HE LT, BFEAEHZ
FHAICHRELNREICHEBEREZ LWL 2L EEROBENAD
BTRLTWDABELERH 32, 32oHE LT, AWARDJP i X 32 & EH
BHEEMAEA - W/NKFEM & 2o 2 REEZ KR THL 2 IcT 3 C
LIEHLS, 5%, AV AT LEHCEEREFAELEMT 2 BRICIT
%7, Al Fln, A, BEloRE, RFEHRERO A8, I
AL HE~DER, AL~ v, HETELALWV LW
SEHMN, MELAELAEEICOVWTEETILERDL L, FD7
D, WROMKRETAIcIR, FEBROEESLETD 5,

IL

34



T

AWFFEcl, 1w LT [HEBEMEZHAEZY = 7 24 FEREE W
H Lk o RELEE A~ S H R B 2 e, 2@ L C
[RIFREAL R Z W2y = 7 24 R Wi Uik o R HBHCE o #f E %
MHICoWT, EREEL LR L L 25T 217 o 72,

JOF AT REME IC B 3 2 MGt < ik, FFQ o Ml E 52 75 o #l 1F 1< 20 2 72 [ &
REBZILOHMLIBHLLIC R >, LA L, EEAMLL 25
REOF M RHEM LML K L7~ZZ 25, AWARDJP # FFQ o I
EREZEOWMIEL LTHWS Z L oaEESRBEI N, Vo7 24 B
Bl LiEoZAECHEHT 2Ty r—MiR2OHL 2R BE
FEL AT LOFFERKBCcIZ, AFBICX2MEIY XY EHIHE,
BHI VLMW, SOREBREEL 22 I THBEZEL 25 2 A
BHEOLNT, VAT LOEEMHICOVCTORMcIZ, THL W] & EX
LzElaid B e db2FimEc, BCHEREL, FlEm R b
WHoTZDEABLKREL hol, VAT LORZRRKMEICEAT 2T v 7 —
P, BRERAESCATLOZAMN, 2FVHEZFOLLT IICDODNWT
F. EE S, WL FERENICE2EVED B LS AL
blhol, VAT LOHBESE L LT, THHEAYLOEIN| B8ER-7-2 L
o, BEF 22D RERBETHE LA ERZINS, —
Jiv BHEF — 2 R—2%2FERT 22X ) RIERBESEMEC K S A
WX ICEHBEICREN T LEYED 5,

U omaclid, BEEMEL DT INZZ A ALF—BIZOoW0n
Tk, M EHENZY TH 2 LR HINTE, FAFCEEBENE
FAEHEOHEE I ERICIF I N e b, MEOMKICIZ, 5
RAOMAPBETHDL B RBIN, — . BIEMHYE X, FF
CHTHEBICX 2B EEY I WwWT AWARDJP % W 72 &8 M Y 8 E
FIERATE 2 ARELRRIN, 5%, Py T ARERPL LR EE
Mg 52 & DBEEWENPTERI N,

fhiagme LC, PIEHEALY = 7 24 FEE B Wi Lk 2 KBEZE 2R <
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JGHT 2 7-0icid, HIERNER252-00BERNKREREC. 7 =
TEHRBICENL TR WEEZEESEH T 2 2 L b ER L 7= & oK
DUEDRMAE B B C LB E % o7, AWARDJP % fil s 7 FH B8
WALy = 7 24 FHIB VW Likxd ., REEEAMECICM T 5 2 Lic &

BHEOBEOS L, Bl AAF— oW T IRIEHERIEER X
ZHEEMEZ AL TV 2 ERRBEI N, RHE BN R IT NS E K OH
TEOoBEHEPIBEVWI 2L, ABEMEEED L2220, HRAADE
AR ICE L 722 BREFEME L LCHffc w2, BFRES
HEWROMEAHMWE L CREHEMNY = 7 24 KRR WH LEZFH ST 2
Z EBFRBEELRRO XY IEMEAEREOEEIC O R A
REZAELTCVWZ L2, SHBRIAOLRIMAZERTILELD 2
EE LD,

KX D —Hid. U TicrRL 7,
Hose, Yoshie et al. Applicability of a Web-based 24-hour Dietary Recall

Tool for Japanese Populations in Large-scale Epidemiological Studies.

Journal of Epidemiology.
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EAIN

ML ERETZICHZY, MIBE2> VI Z L e TEAMHEEZG Y
¥ L2 REREBE R REE R A T80 X 0 B
LEFEST, 72, KL CRIESBIEH Y £ L RSP L0 -
REREHREMEGR R BOT -4 LA v AMRE NTFHREE
%, hEgEAEFREE. REAEZTIEFEHEMN. BMRELNR
= IUAMTEICEH A2 LET, SHCARBBLICODVT, BEARD
MEZHY £ L -FEREEREEFER RK®BTFHEZ. M- fE%
LS BILHE L BT 3,

AWMFEDOEMICEEL T, REXTFREEERELZHTEVRELR &
WY N ABE. BREREREDR AU ERHE b RE 2 5 B0 AL LA e i
B, RREERZICHEMR AT RERN AR S HMTHE. KK
PERAAHMAIEAERE ALEE X v 2 — JIIRBRTHE. BERAHEEIT
BISAES LA LB . Bl KRR A Ak be H R R R 2
., HHEREEERVER. BHERKRZESH \NaEBEK. 4b
RS RAME - REME FILETAR. 4 hERAEERIIER
LB FGHER . W RFEESLE SHERBER. B RAESEE FiLF
ERERE. IWERFESE EBR2BE. B0 56 F & N E L2
ARG v 2 =B AXEIGET H EEREE. F 23 A K T 5E T
MHMcER, BB ANE LA & v 2 —tha & (@ FE
Jek v X -t A& L@BEMIE Yy X — | ETHEBE - REWIRT BEE
—HMRICE R AE 2 CHRECKXEAZHEE I LA, LIXVEILEHL
T E T,

AKWFge, MOFAEHMICE LI XEEEZE LA, SRLTFRY¥E
ERERIER AR ETUEH., BRRXTRELARKELZNAE FEEH
iR, BRRPRHMIBEEREAMEE SR B0k, AEHE
Be. IR SRR ICE B L BT £ 3,

REBICARMIEEOZFITICE, FA¥EEda - BERZHEREGR 2R &
DT =¥ A4 TV RAPMREDHEELK., FIRFFK. 4 FEDOKIK

(W
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Table 8. Characteristics of participants

Men (n=16) Women (n=19)

Body weight change® (kg), range -1.0-0.3 -0.8-1.6

Age group, n (%)

40-49 6 (375 ) 6 (316
50-59 4 ( 25.0 ) 4 (211
60-69 4 ( 25.0 ) 5 (263
70-74 2 (125 ) 4 (211
BMI® (kg/m2), n (%)

<18.5 o ( 0 ) 4 (211
18.5-24.9 11 ( 68.8 ) 15 ( 78.9
225.0 5 (313 ) O ( O

Education, n (%)
High school 2 (125 ) 2 (105
Junior college, Vocational school 1 ( 63 ) 12 ( 63.2
2University 13 ( 81.3 ) 5 (263

Smoking, n (%)
Current 5 (313 ) O (O
Former 7 (438 ) 2 (105
Never 4 ( 25.0 ) 17 ( 895

& Weight measurement value : 2nd visit — value at base line.
® BMI : Body Mass Index
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Study population® (n=21,537)
Saku area in the JPHC-NEXT (Saku, n=11,935)
Aichi Workers’ Cohort Study (Aichi, n=3,230)
Yuzawa Cohort Study (Yuzawa, n=2,554)
Yamagata Cohort Study (Yamagata, n=3,818)

|

Random sampling

l

Recruited individuals (n = 5,013)

No response to

initial survey request

No response to

- initial survey request

Responded to initial
survey request (n=614)

k J

Responded after
first reminder (n=240)

Responded after
second reminder (n=121)

A A

—>| No response (n = 4,038)

Agreed to participate (n = 975)

v

Using the 24-hour dietary recall method,

the Automated Web-based Assessment

System Using Recipe-Data for Japanese
(AWARDJP)

Participate (n = 975)
Self-administered 24HR® (n = 457) or

Interviewer-administered 24HR ¢ (n = 518)

2 Study population is enrolled from each cohort.
b Self-administered web-based dietary 24-h recall.
¢ Interviewer-administered telephone-based 24-h recall.

L 2

Answered the
questionnaire on
AWARDJP acceptability

Figure 1. Flow of data collection
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Main survey

Day 1

Day 2

Day 3

Day 4

Day 5

Day 6

Day 7

Day 8

Conducted at home

Day 9

Day 10

Day 11

Day 12

Day 13

Day 14

Day 15

Day 16

Recruitment (Posted leaflets, web pages, SNS)

Area : Residence of Kanagawa Prefecture and Ozu City, Ehime Prefecture
Age : 40 to 74 year old men and women

Recruitment

Eligibility screening (by phone or email)

Sing up for participation (n=37) ‘

| Non-participation (n=2)

Participants (n=35) ‘

Saturday 1st visit

Informed consent, interview Survey explanation Baseline urine collection (1) (DLW)

Self-administered 24HR® by AWARDJP (1) Height/weight measurement (fasting state) DLW administration
Sunday ‘ DLW urine collection (2)
Monday ’ DLW urine collection (3)
Tuesday ’ DLW urine collection (4)
Wednesday
Thursday
Friday

24-hour urine collection (1)
DLW urine collection (5)
Interviewer-administered 24HR"
Saturday ‘ by AWARDJP(L)
Sunday DLW urine collection (6)
Interviewer-administered 24HR"
Monday ‘ by AWARDJP(2)
Tuesday
Wednesday
Thursday
Friday ’ DLW urine collection (7)
Saturday ’ DLW urine collection (8)
24-hour urine collection (2) |

Sunday 2nd visit

Interview Weight measurement DLW urine collection (9)

Self-administered 24HR® by AWARDJP (2) Collect DLW urine collection and 24-hour urine collection

Figure 3. Research Flow

? Self-administered web-based dietary 24-h recall.
® Interviewer-administered telephone-based 24-h recall.
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Figure 7. Bland-Altman Plots for 24-h dietary recall and
biomarkers

----, 95 % CI for the mean difference.

a cTEE : Calculated total energy expenditure.
b PBM : Protein biomarker

¢ SEBM : Salt Equivalent Biomarker.
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Figure 8. Bland—Altman Plots for Self-administered 24-h dietary
recall and biomarkers

----, 95 % ClI for the mean difference.

a cTEE : Calculated total energy expenditure.
b PBM : Protein biomarker

¢ SEBM : Salt Equivalent Biomarker.
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