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ROFBE R E 80 N A R HIT L 7o L4 HFRIC B\ T
b, AHfE 3 HE O EXAFELE & BDHQ &
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L7-gmfEO> b, WHE, s, I, 497, X
TR, ARG, wEE R, WAL, W
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F1 FH - FEE - AR AREREICKT AR IIEREE S ERER IO T 555X
65—7475%; 755 LA
W I B fofy W kA
s 0 (%) 7 s 0 %)
Z DB D 30~35 195.2  19.9 19.9 ZOMOEE 30~35 183.0  18.9 18.9
AR 39~43 141.5  14.4 343 BB 39~43 162.3  16.7 35.6
S g Yk 25~29  97.5 9.9 44.3  RRFEEEE 25~29  95.8 9.9 45.5
B 48~60  83.7 8.5 52.8 4, 71 86.0 8.9 54.3
S 61~69  81.3 8.3 61.1  fNHE 48~60  78.0 8.0 62.4
KE - L5 18~22  73.4 7.5 68.6 K& - L 18~22  71.8 7.4 69.8
#H9, 71 73.1 7.4 76.0 P 61~69  68.4 7.0 76.8
Wiy - IR 13~15  53.2 5.4 81.5 \d - ANl 13~15  57.9 6.0 82.8
FLELT, 72~7%  50.0 5.1 86.6  FLELW 72~73  49.6 5.1 87.9
O[OSz 70 40.9 4.2 90.7 i 70 36.8 3.8 91.7
EDOZH 46 19.6 2.0 927 EDOIHM 46 17.7 1.8 93.5
By 12— 36 16.1 1.6 9.4 @EIW 37,38  14.0 1.4 95.0
B 47 12.6 1.3 95.6  JH 47 13.3 1.4 96.4
iy 37,38  11.8 1.2 96.9 H¥EIL—A 36 10.7 1.1 97.5
biicl et 76~80  11.0 1.1 98.0  JHpEE 76~80 7.9 0.8 98.3
Rt - B okt 45 6.0 0.6 98.6 i - RiTAKE 45 4.9 0.5 98.8
FOfMOFABLE - ALEH 74~75 5.5 0.6 99.1  ZTOMOABLT - I 74~75 3.8 0.4 99.2
THFEH 24 3.5 0.4 99.5  FESEH 24 3.3 0.3 99.5
TASA - L 16 1.7 0.2 99.7 Vx A 44 2.2 0.2 99.7
Z OO - L 23 1.6 0.2 99.8 X DOMMOT - T 23 1.4 0.1 99.9
AN 44 1.6 0.2 100.0 TASA - ILH 16 1.2 0.1 100.0
SER29FEE R - 24 HAAE (35103-9, 103-10) A L L TIERK
T2 EX-FEX - HWERBRTA2ENFOBRNER, REFRBINEITHT % DVS LU MDVS O AMEED
e
65~ T475% 7558 DL b
DVS OB AMEET  MDVS OFEBLA AT DVS OB AR MDVS OB A mEE
IZ k57 5% (%) IZk5%5% (%) IZ k5 5% (%) IZ k5 5% (%)
ENEE 68.1 93.1 69.9 93.9
TAELE 89.0 96.6 89.2 96.7
N2 91.1 95.2 91.0 95.1
YR IVA 88.4 92.9 90.8 94.8
v & 3/ B, 82.1 92.1 82.8 92.4
V423V B, 81.7 93.6 82.7 94.1
FAT 85.2 89.2 85.5 89.4
V23 Bg 80.9 94.2 82.2 94.5
U'X IV By 96.7 99.2 96.8 99.3
S 61.9 92.7 64.2 92.3
a3V 76.1 95.8 79.2 96.1
TV T I 67.6 93.3 70.3 93.6
NG SAVNN 76.4 91.3 77.8 91.8
# 82.4 92.4 83.2 92.4
Hgh 83.3 94.5 83.4 94.4
kil 78.1 90.1 78.9 90.2

*OSERL2OAE E R - e PA (38103-9, 103-10) &b 21T, £FE - BIFE - (TWAE R T A AENOERER, $%
FEREICH T 5 DVS E7:-13 MDVS OB AmEEOS 5R 4 EH

T DVS OB RMEE « A8, BEOHR, AN0E, WE KE - mTe, 4AE, Wb - L, UNE, B, whisE
t MDVS O - AR, SO, ANE AE KD - LW, 458, b - Iy, UNE, &, W
feH, ZOfbOBE, FLBLE
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1) BRERODER /o 3 HER O
BDHQ 7> HEH L /e REFRFEREDSH, [H
KADOREERILAE (20204E/1) 29 CHER FH 45
& (estimated average requirement : LLF, EAR)
DEDOLNTWAHI4DKFEFR (WX I /B, BX
IV By, FATVY, EXIVBs, BEX IV By,
HRE, VX IVC, WIVYTI A, RTFXVTA
B, HEh, W, /CAIEKHE, EXIVA) IOV
T, EE IR S LU 5O
(Mean probability of nutrient adequacy) ZHH L
Too WMEEE AN/ THERIT, NEBEOSMHSPIER S
MTHHECIREDT, UFoORICLD Z Ao
7 &R ¥, Microsoft Excel ® NORM.S.DIST B %k
HWTZ ZAa7# AL, BHL7,
EEN) 7 EEUE — EAR
DB O HE R =
VBB OEHE RS = EAR X ZE) R 529
RERBREDL, TrVFERErIRAORH
FEILAE2020F/RIC I 10 A B M X 5 - D& (&
EE LV OHETE T HIVF—DLERE (65-745%5
P 1 2,400 keal, 75mLA BB 2,100 keal, 65-747%
7P 1,850 keal, 757 LA Lt 1 1,650 keal) 29 %
W, #HEC TV F—DLEEAERL 2 EHE LY
HOERE LRI L 72329, #EE T V¥ —hEHE
AL 7o HARGE L 725 A OFEREBEIEL, KA
WCEOVEE L2 GREFRERE/ VT —EE
XHEE T OV FE—LER),
2)  BFEROEOFHf
BHEROEFHET A5EE LT, BRRESFENS
VAN A FRESF A & /o, BDHQ O& M
FHERE S LOREREBEREOM REHWT, £/
(CFA, N, @), B (FE v, &0
O, ), B O(WE, BB, OF, KOEa),
A - LB, RO —v U, BT - REITEK
Bk O 3oL+ —EE, #A%khkoF U
LEREZHREE L2, CNOHOEIE, AFENT VA
A FOHREEHES 5720, BEERICEID TR
) — A 4T\, 1,800 keal 2472 D OIERY — U
VIR, ERERENL, BRFENTVATAF TR
SNTWAIOEU EORLOHKEICKE DX, &4
T3V — O REF I % 10 5 5 TRl L 72 SR
DT U ABEREICOWTIE, ABFEOXR4E
Fd10% % A Ul (1,992 mg/1,800 keal) % 77 v
F7M@EEL, BEtEfTo7, TO0OhFTY—D
EHRETGEL, ARWEF NS VAT A FEFE
maEEH L2 (0~7050),

ZAaA7 =

H69%E HAAHE $F95 669

6. WRETEEMT
DVS, MDVS & &R OB A Wiy 9 5 720,
Spearman D AP FREL (rave, Tmavs) 38 KO,
e, TRVF—1EIRE MR L 7o RAHEB R
(rlvs, Thavs) HHEHL, COEE, k(1~P) 2
B ART 95, TOEE, riy, rha, DEY
WS 472, Ll 2 ZEIEHENP O T — 27
BonbiiEl, BEKESYNDL ET, LLTFD
FIEIZ XD, Wl ZwEEIT- 72 £THRALD,
r:lkvsp 7r>|r<1dvsk D ZBEWHAT > T2 D% 5dvska gmdvsk L7

b (1) g, Ly ()

1 - r;kvsk 2 1 - r:;dVSL
: 0) & %{ ) d’%ﬁﬁﬁ@ i) & VG; fdvs,:: fmdvsk @;E‘o;h
1

édvsk - émdvskNN 0, 2 _

n—3
ISELICHED s ChEFIAL, ZHeE RSl
7o

2, = édVSk B émdvsk
* 2
n—3

T, BEEHSMEYHCEERERLREEL,
FNR 5% KiED & =, DVS & MDVS OB
B, rha OMICERE R EZD DL EHEL /2o S
HIZ, 7T E LT, M R (65~T745%, 750K
LLE) TR{LL, DVS, MDVS & 14D %EED L
BB % W7 TR O & OIR MBI RE S #2755
Yo REET L 7ce BT, IBM SPSS statistics ver-
sion 23.0 (IBM Software Group, Chicago, IL, USA)
% T T - 7o WlE CHEKREEDL 5% & L7,
7. {GIEREE

RREITE, WIaR— RIS 5 ET —
R AR TR A LIS OWTLEIC L S
Baidlo, £70, KRS, HaEREHFERE
VR =R PR R BSOS TE S e
(FIEIEZEH : 20104E-8 H 5 H),

M. of & #& R

X520 DVS, MDVS O, 4.8+£2.25,
6.0£255 Tdh -7z, #£3I12DVS, MDVS & £l
BRI R, KEFRENE, SFOH L OBHE YR
To MDVS & W, T, fEEE, Zofh
O, @AM, WE, UE, 20, mEERE
EDOMICEERIEORHE (r=0.16~0.34) N A O,
B, AL - HEREHOBRE L ORICEE LA
OB (r=-0.18~-0.36) BPAOLN/z, Tz, 7
AMTSBIOVF—1RK, [FEL VTR, o
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*£3 DVS, MDVS » it E, REZREBIE, ARFEOH L OME

DVS

HHEAERE D

MDVS EOKE (P)

MFFS

Unadjusted” Adjusted* Unadjusted” Adjusted* Unadjusted” Adjusted*

MDVS MFFS
xf DVS % DVS

Ao I
B —0.32%F  —0.33%*
ALY 0.36%* 0.30%*
ToBE - HuRoRHE 0.11%* 0.10
[EX | 0.25** 0.18**
wRTE B 0.33** 0.28%*
D DOEFE 0.21%* 0.20%*
B 0.24** 0.18%*
W 0.06 0.06
DI 0.33%* 0.35%*
FLH 0.16* 0.18%**
iR 0.01 0.02
B 0.02 —0.10
WG I (ORHE —0.08 —-0.06
FHK} - FRPE —0.16%  —0.16*
EDC 0.27%* 0.26%*
W 0.34** 0.34**

REREE
b — B 0.24** —
T2 AE BT RV F—HXK 0.36™* 0.31%*
JEE T rIVF—HXK 0.24** 0.24**
JRIKALH T oV F—H K —0.33%%  —0.30%*
FIFNEIS S T %L — 0.19** 0.19%*
F UL 0.04 0.08
V2 RIRV N 0.45%* 0.43%*
& B RRHE 0.38%* 0.33%*

%i%%gﬂ’?‘/xﬁ/f F 0.04%* 0.08**

—0.35%*
0.37**

0.24**
0.35%*
0.25%*

0.30**
0.21%*

-0.05
—0.20"*
0.26**
0.35%*

0.36™*
0.27**
—0.35%*
0.22%**

0.48**
0.39%*

0.28**

—0.36%*  —0.38** —0.37** 0.667 0.516
0.30%* 0.42%* 0.33%*  0.960 0.719
0.08 0.08 0.06 0.09 0.779  0.803
0.18%* 0.22%* 0.18%*  0.960 0.984
0.30%* 0.37%* 0.33%*  0.826  0.529
0.24%* 0.26** 0.27**%  0.596  0.327
0.23%* 0.16* 0.25%* 0.18%*  0.810 0.928
0.06 0.05 0.08 0.08 0.920 0.834
0.32%** 0.31%* 0.32*%*  0.682 0.660
0.24%** 0.22%* 0.27**  0.424 0.208
0.05 0.04 0.06 0.06 0.757 0.617
0.04 —0.09 0.07 —0.08 0.834 0.810
—0.03 —0.04 —0.03 0.741  0.734
—0.18%*  —0.21* —0.21** 0.764 0.516
0.25%* 0.29%* 0.24%*  0.826  0.749
0.34** 0.34%* 0.32*%*  0.952  0.803
0.28** — 0.29%* —
0.30** 0.36%* 0.33%*  0.936  0.757
0.26%* 0.27%* 0.29%*  0.757  0.542
—0.32%%  —0.35** —0.34™  0.857 0.569
0.21%* 0.22%* 0.22%*  0.749  0.610
0.03 0.06 0.01 0.06 0.810  0.741
0.45%* 0.50%* 0.50%*  0.682 0.219
0.35%* 0.41%* 0.39%*  0.741  0.395
0.32%* 0.32%* 0.40%*  0.496  0.073

MDVS : Modified version of the Dietary Variety Score,
* P<0.05, ** P<0.001

 Spearman O AHEY 5 #r

P R, ool — B R L 7 RAHBE o

FEIEEE T OVF —H3K, h UL, BRWEHEE
W, BRWAENS VAN A FRESFEE & ORIC
BERIEOBE#E (r=0.21~0.45) BAON, RKIE
MIFIF—XKEOBICAERZAOREME (r=
—0.32) BABNTZ, DVS TH LN K E & Hig
LC, RHEBEBREOMEOKE SIIFRRETH - /-
(P>0.05, £ 3),

# 412 DVS, MDVS ¥ SRERONEE it/ d
MEROBM 2 Rd, M, ks, TrlF—EBuEsr
FHe | /oS RIS BT, MDVS i, AR < aesE
FONEE /TR L ZNEOFH EOF
BIRIEOBE N A BN/, DVS THELN/HER &
i L <, (RAHEBIREOMEO KR & SIXFREETH Y

MFFS : Modified version of the Food Frequency Score

(DVS ® r=0.38, MDVS ® r=0.41), HEHEED
EIIEE T a7 (P=0.741),

#5112 DVS, MDVS ¥ 140D %33 O VLB & % ji
7T HESR DN & ORFH 2 M I, AFRBNHRET L 7=
AT, DVS & MDVS OfFHEIFRI OO K
F3E, BB IUDEU ETRIREED S -
7o M (DVS D r=0.36, MDVS D r=0.41) ¥
X U'65-743% (DVS @ r=0.31, MDVS @ r=0.37)
T, DVS ICHATMDVS CTRAHBIBRE DM &
EIZ 7 B EE B A LN S OO, FHEARKOXEITE
BT o7 (ke : P=0.624) (65-745% : P=
0.624)

I 6T, BERUEE CEREMICESELZSS
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F4 DVS, MDVS » 14D%ERZ DL E % i 7o 4R & OB

FEBSREL D

DVS MDVS MFFS sErigar (P)
Unadjusted” Adjusted* Unadjusted” Adjusted* Unadjusted” Adjusted* %DD\\/]SS ;}AEEZSS

v X% IV B, 0.45%* 0.38** 0.46%* 0.39%* 0.46** 0.40** 0.873 0.818
v'X 3V B, 0.40%* 0.21%* 0.43%* 0.23%* 0.44%* 0.30%* 0.697  0.190
FATV 0.22%* 0.12%* 0.23%* 0.12* 0.27%* 0.22%* 0.992  0.174
X3V B 0.34%* 0.29%* 0.35%* 0.30%* 0.37%* 0.41%* 0.841  0.055
v X2 3V By 0.10 0.13* 0.10 0.13* 0.12% 0.23%* 0.920  0.197
TR 0.29%* 0.13* 0.31%* 0.15% 0.34** 0.20** 0.841  0.358
vx3IvC 0.32%* 0.21%* 0.34** 0.24%* 0.37%* 0.32%* 0.726  0.129
FIV T I 0.33%* 0.33%* 0.37%* 0.36** 0.39%* 0.42%* 0.682 0.177
S/ VAVNN 0.39** 0.35%* 0.40** 0.36** 0.43%* 0.43%* 0.873 0.219
2t 0.38%* 0.19%* 0.38%* 0.21%* 0.39%* 0.28** 0.741  0.187
Giike) 0.34** 0.25%* 0.35%* 0.24%* 0.39%* 0.30%* 0.944  0.472
il 0.26™* 0.06 0.25%* 0.08 0.30%* 0.10 0.795  0.653
ToAELE 0.30%* 0.16* 0.30%* 0.16* 0.33%* 0.24%** 0.952  0.246
ERXIVA(LF/—ILME) 0.27%* 0.23%* 0.29%* 0.25%* 0.31%* 0.29%** 0.779  0.395
Mean probability of nutrient ) ygex g ggar g gpEe g g 0.50%*  0.49%*  0.741  0.077

adequacy

MDVS : Modified version of the Dietary Variety Score, MFFS

probability of nutrient adequacy : 14D 5E 3R DM B % jii /- T HER D
* P<0.05, ** P<0.001
* Spearman D fHEE 53 H1
M, e, ool — R A P U R S b

%5 DVS, MDVS b 14DREEDOLER & i/ T HERONEY & ORF#—M B - S50 Hig—

: Modified version of the Food Frequency Score, Mean

DVS

MDVS

MFFS

FHBI R AL D
EOBE (P)

Mean probability

Mean probability

Mean probability

szi?éjﬂéi of nutrient szi"//jﬂéi of nutrient SFi/Jf[Ei of nutrient MDVS MFFS
RUEfRZE  adequacy D fRHE(RZE  adequacy D FREEEFZE  adequacy XD X DVS X DVS
{mFEBE RALT {m FEBE GRAEL A BE CRAL
PEI
?i,lszm) 454922 0.40%* 5.742.7 0.41%* 25.5+5.3 0.49%* 0.936  0.250
5’%13(” 5.2+1.9 0.36%* 6.6+2.2 0.41%* 27.9+4.1 0.50** 0.624  0.177
G|
?2;7;*5% 47421 0.31%* 6.1+2.3 0.37%% 26.8% 4.4 0.41%* 0.624  0.337
Zi?fé% 4.8+2.2 0.42%** 6.0£2.7 0.43** 26.1+5.4 0.53** 0.936  0.177

MDVS : Modified version of the Dietary Variety Score, MFFS : Modified version of the Food Frequency Score, Mean
probability of nutrient adequacy : 14D 5FEFR O NI B % il /2 3 MK D45
* P<0.05, ** P<0.001
i GERBIOMITOA), Fin BEAOFTOZ), Tl —{EREz 3% L 7o HHAB S #r

(MFFS) (oW Tdh, RmBFAIERE, SEFRE
e, AROH, KEROLEELHI-IHRED
BRI &Y L 72, MFFS & BT EORIHBI R E D

fEiZ, DVS THEOLN/IBR LKL T, AEET
D, DVS L OMHBEMREOZETIEETII L -7
(P>0.05, F3~5),
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Development and evaluation of a modified version of the dietary variety score for

community-dwelling older adults

Yuri Yokovama*, Takahiro YOsHIZAKI?*, Ayaka KOTEMORI®**, Yu Norujr¥,
Satoshi SEINO*, Mariko NisHI*, Hidenori AMANO®, Miki NARITA*,
Takumi ABE*, Shoji SHINKAT**, Akihiko KITAMURA®®* and Yoshinori FUujiwarRA™®

Key words : dietary variety score, diet quality, older adults

Objectives The dietary variety score (DVS) was developed as an index to assess the variety of food intake

Methods

Results

among older Japanese adults and has been widely used in epidemiological studies and public health
settings. However, this index has not been reviewed since its development in the 1990s and may not
adequately reflect the current dietary habits of the older Japanese population. In this study, we deve-
loped a modified version of the DVS (MDVS) and examined its validity.

We conducted a cross-sectional study of 357 community-dwelling adults aged >65 years (mean
age: 76.2+4.6, men: 61.1%) who participated in the 2016 survey of the Hatoyama cohort study.
The DVS and MDVS were assessed by the number of food groups eaten almost every day based on
the weekly frequency of consumption. The DVS was calculated based on ten components: meat,
fish/shellfish, eggs, milk, soybean products, green/yellow vegetables, potatoes, fruits, seaweed, and
fats/oils. The components of the MDVS were determined by calculating the contribution of each
food group to the total and nutrient intakes from the food groups comprising the main dish, side
dish, and soup, based on the data from older adults aged =65 years who participated in the 2017
National Health and Nutrition Survey in Japan. Based on the contribution of each food group, we
added “other vegetables” and “dairy products” in the MDVS. Dietary intake was assessed using a
validated, self-administered diet history questionnaire. We calculated the probability of adequacy
for each of the fourteen nutrients selected as per the estimated average requirement in the Dietary
Reference Intake for Japanese 2020 and the mean probability of adequacy for all fourteen nutrients.
In addition, we assessed the correlation between the DVS, MDVS, and each indicator and the sig-
nificance of the difference between correlation coefficients.

The MDVS was significantly positively correlated with the energy ratios of protein and fat, dieta-
ry fiber, potassium, and the modified diet score based on the Japanese Food Guide Spinning Top (r
=0.21-0.45) and negatively correlated with the carbohydrate energy ratio (r= —0.32). The
MDVS was also correlated with the mean probability of nutrient adequacy (r=0.41). The correla-
tion coefficients between the MDVS and each indicator were not significantly different from those of
the DVS.

Conclusions Validity in terms of nutrient intake and diet quality was comparable between the DVS and

MDVS. To revise the DVS, it is necessary to conduct nationwide studies based on highly accurate

dietary surveys.
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