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Intake Point Ranges of Food Groups Using the “4 Food Groups Scoring Method” as an
Indicator of Adequate Nutrient Intake

Yukiko ARAKI*"?, Hiromi KODAMA*', Mioko TOYOMITSU™,
Terue KAWABATA™

Abstract

Objective: We analyzed the overall dietary assessment score that was calculated from the dietary records of
participants. The aim was to investigate the range of intake scores for 4 food groups in participants with
adequate nutrient intake.

Methods: The 24-hour dietary records of 479 women were analyzed. The overall dietary assessment score
was determined by calculating the mean of all adequate intake probabilities obtained for 28 nutrients.
This score was used to classify participants into quintiles, with participants in the fifth quintile having the
highest scores (High Score group).

Results: (1) In the High Score group, the median intake scores were 2.9 points for food group 1, 3.6 points
for food group 2, and 3.3 points for food group 3. (2) A large number of participants in the High Score
group were included within scores ranging from >>2.7 to <3.6 for food group 1, >>2.7 to <4.5 for food
group 2, and 2>3.0 to <5.0 for food group 3. (3) A large number of participants in the High Score group
were included within a food intake ratio of 1 : 1 : 1 for each food group included in food groups 2 and 3.

Discussion: The range of intake scores for food groups 1 to 3 obtained in this study could serve as an
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indicator of food group intake.

Key words : VU Ri8GE, &, FERRCEGE, BFEIMGA Y, RALE

I. #&

MRS R 13, #ICTHDODN DT WENIER D
V=)L EUTHEE SN TFRBERFMEORELRT
H5", TOBFRI BHEEEZEOHMINCLDOO
BEICAY ML, 80kcal 2 1 H&ELTY, 18 (7L - A&
W, IR L, B2 B (v, W, Eo- SRR, B3R
X, R EENTNRIKTS 3 40 (240keal) 97D
BILL, 284 8 GRE, WIE, W, o) 1ZEADK
Ko AEEL NI B EICL > THET D ZEEL TN
%Y,

MU BuE 13, BERAENSESNLZHAANDY
B AERBREBICEDE, SRANBORR RSN

il

P, S5, BEMEEBRTERMIIN—TD
RBEBERERZ, HH, BEREEL NIVRICEEL T
Wz?, FO LT, BZERLZERERNSESNI%
EMETEAER S, HARANO BB BEGLEE20154 /R (LA
e, BRERILELIRT)Y LB, TRTORES
MNREFBIREEOBIEHEPANICB I > TWb I L2k
RLTEEY, 2O ITROSNERERT I —TD
H%e &2 % mBU3, L/EkDy =)L E LT, 50
FERFEOEME L TRILSFHIN, £/, TOFHE
NMEEINTETNSY,

ITFEOBFEILAETIE, FREROFEY)RBIROH
FARINTEREY, —7F, TR S TIRREXEHR
DAFEBHELAEZ- LSS S8 ERLTERENY, M

OB ARIE R, oK E IR« Laboratory of Food Preparation, Junior College of Kagawa Nutrition University
*2 AR IZE R I T2 38 K% | Laboratory of Basic Nutrition, Kagawa Nutrition University



26

B ERETR, I72bbHiHICDWTIIZNE T

LCZhaholz, BROZ Ehans, THESEE 1T
BWTH, JEOHA (ERETHR) TOWTEKT S
ZEMEBETHD, £ I T, RPFETIL, @Yo RESR
BRI > 2 MEER O &R (BT —7) BEUR
HEFICOWTHHNT S ZE2BMELT, RALHED
BELEN S RO EFEFZENEL DRGNS EEFT
fliZa7ZEHL, TORAITINETZ2ITR> 77, 7%
B, 4 FHIEAN OB FARET L X)VIREITE>T
PIT D720, AMFETIIEITE | 7555 3 BEO M
FIZDWTEKRT S EEL,

o. 7 &

1. AERERUBITERE

FIAHIMIL, 20134E 1 H~ 20144E2 H & L 7=, W&
BlL, SRR EEREHDMERTE RS o—
MEGRIEDZAED DB, AFLEEEURKHARZ 25
L= NBL514 4 (BT 4, 21E4974) & U7,
BT B EDIRM o EM DS, KD SET
LD HA9THE LT, I 51T, HiE - 2, 18R
W, 5L, REEADNLWEHEZRILL, BRI
ZPEATIH E TR E & LT,

2. AERAB

D REHE

P TIE, RS EREICR L  EAEH (i, &
£, KE, GERITEIL )b, HEH) &SSP R&R
BTRELZABFLEET—Y2HA L. wWIindbkt
[EANDOHEIZLDHEDTHY, HAEEHL N)IT 1
(W), I (529), I (FHW) OFNS5EALTHSS
7ro BEREE, ZELVWAFICIOWTREOHER, H
ORI O B EGHE & A TG B2 AR, A
T 2T D RKRBORMBEEDOS>ED1IDEL
THEEI Nz, REOHERNAER, REEXZ 1 HD
BAEEZEZRIV] THO, TOFEITHL THEHE
2, HEXBW THERSECL > THELEZDHDTH
%, DB, KFFETIE, BATH, BMEI%, F%RE
BEOT—FZFALK,

2) BFAEAT

MBS A TATLEZBFEBORNRNL, 2 TETFT—%
fbziilso7z. ARFRLFETORMOEKERIZ, W&
FENEHDORAr — )V CHBEMAMICRELZDDTH
D, FAEOEBERE TRREHIN TV, LML, 2405
RKEFTHFORHCONWTHEZOER TRl L T
720, MEER"Y 2BBITEME L -, REEBRE
13, AASRERERS 252010 @A L TEHLZ, Ko
FRICRNFHEO B DL, FLL-AMICESHATFEL
7= 7, eAEEBNAIZEEL 2 1 B3 SEHA E
AL BMOATENZITT> /. REROETT, TX
)L F —BEE %, 80kcal TRRL TR, ¥R D AITHEI

E#350g THRL TRo7z”,

3) BN AR

(1) EE/RBROMER

43, KEFZRDOBIMNHEYI TH 20 ESNEFAIC
M UTEHES 272012, BFEERIEETHIRO ANnshn
TWHHERmEMHEHAL 7z, BIEREBROMBEREZRD 2
stERE, BT 2 %A LK 1ICk> THEIHL
2o Thbb, BEBELZITDVWTEAFEBERILUEN S SR
U728 E UWEIE M OEBREN S, FaEH#HTY 7 b
JMP ® Normal Distribution % TEHH & 1172 ER DA
ROV, 51T, HEENEBRITEIL &5 EHEE
B (1 HY2D) Mo REameRkd, ZoMEz#EIE
IRBEROMERE Uiz, HWIESEIROMR O H R
O0MB 1 DOMZEED, 1LIEWFEE#EE/RBITH S
RNE <, 0ITEWIE EHIE/RBIRTH DHRMEL 72
%, R THE LI 2 HIEME AR, KAl &%
B EEO K i & R U 7z,

F: function of “normal distribution” in JMP
)) —7 | »: daily intake
F r: adequate nutrient intake
SDr

SDr: SD of adequate nutrient intake= adequate
nutrient intake X coefficient of variation (CV)

Fig. 1. Probabilistic calculation model for estimation of adequate
nutrient intake
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Table 1. Reference parameters and coefficient of variation (CV) for

targeted nutrient items

Reference

Item Unit parameters CV (%)
Total Protein (lower limit) % energy DG 0
Total Fat (lower limit) % energy DG 0
Total Carbohydrate (lower limit) % energy DG 0
Potassium mg/day Al 15
Calcium mg/day EAR 10
Magnesium mg/day EAR 10
Phospharus mg/day Al 15
Iron mg/day EAR 20
Zinc mg/day EAR 10
Copper mg/day EAR 15
Manganese mg/day Al 15
Vitamin A 1gRAE/day" EAR 20
Vitamin D /Lg/day Al 20
Vitamin E* mg/day Al 20
Vitamin K (g/day Al 15
Vitamin B1 mg/1000kcal EAR 10
Vitamin B2 mg/1000kcal EAR 10
Niacin mgNE/1000kcal®*  EAR 10
Vitamin B6 mg/g protein EAR 10
Vitamin B12 [Lg/day EAR 10
Folate [Lg/day EAR 10
Pantothenic acid mg/day Al 15
Vitamin C mg/day EAR 10
Fiber g/day DG 15
Total Protein (upper limit) % energy DG 0
Saturated Fatty Acid (upper limit) % energy DG 0
Total Fat (upper limit) % energy DG 0
Total Carbohydrate (upper limit) % energy DG 0

"RAE: retinol activity equivalent

*Vitamin E: defined by @ -tocopherol

¥ NE: niacin equivalent = niacin + 1/60 tryptophan

EAR: estimated average requirement

Al: adequate intake

DG: tentative dietary goal for preventing life-style related diseases
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Table 2. Anthropometric index and nutrient intake for
participants

Mean SD

Age 44.9 =+ 12.3

Height (cm) 157.6 =+ 5.4
Weight (kg) 52.1 + 8.7
BMI (kg/m”) 21.0 + 3.3
Physical activity level 1.7 + 0.1
Energy (kcal/day) 1797 + 251
Proteins (g/day) 73.6 + 13.2
Fats (g/day) 58.0 + 17.1
Carbohydrates (g/day) 242.3 + 40.9

n=479
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Table 3. Nutrient intake and distribution of participants based on the Dietary Reference Intake (DRI) and probability of adequate

intake
distributions n=479
Nutrient intakes N*<DG DG<N* Probabil%ty of
(lower limit) (lower_limit) adequate intakes
Median 25%—75% n (%) n (%) Median 25%—75%
Total Protein (% energy) 16.2 15.0—17.8 21 4.4 458 95.6 1.00 1.00—1.00
Total Fat (% energy) 28.3 24.4—32.7 30 6.3 449 93.7 1.00 1.00—1.00
Total Carbohydrate (% energy) 55.2 50.9—58.9 99 20.7 380 79.3 1.00 0.82—1.00
Fiber (g) 17.0 14.5—20.4 283 59.1 196 40.9 0.36 0.10—0.82
N*<AI AIN*, AIN*&N*<DG DC<N*
Median 25%—75% Median 25%—75%
n (%) n (%) n (%)
Potassium (mg) 3221 2783—3715 10 2.1 74 15.4 395 82 1.00 1.00—1.00
Phospharus (mg) 1176 1051 —1316 7 1.5 472 98.5 - 1.00 0.98—1.00
Manganese (mg) 2.8 2.3—3.3 383 80.0 96 20.0 — - 0.09 0.01—-0.36
Vitamin D (1g) 5.7 2.4—12.0 236 49.3 243 50.7 — - 0.57 0.00—1.00
Vitamin E' (mg) 8.5 6.7—10.5 75 15.7 404 84.3 - - 0.97 0.80—1.00
Vitamin K (xtg) 336.6 206.2—452.6 57 11.9 422 88.1 - - 1.00 0.99—1.00
Pantothenic acid (mg) 7.23 6.30—8.11 7 1.5 472 98.5 — - 1.00 1.00—1.00
N*<EAR EARN*&N*<RDA RDA<N*
Median 25%—75% Median 25%—75%
n (%) n (%) n (%)
Calcium (mg) 616 529—747 145 30.3 132 27.6 202 42.2 0.88 0.35—1.00
Magnesium (mg) 308 260—356 72 15.0 119 24.8 288 60.1 1.00 0.82—1.00
Iron (mg) 9.0 7.7—10.6 168 35.1 119 24.8 192 40.1 0.78 0.35—1.00
Zinc (mg) 8.3 7.4—9.4 21 4.4 170 35.5 288 60.1 1.00 0.99—1.00
Copper (mg) 1.2 1.1—1.4 0 0.0 3 0.6 476 99.4 1.00 1.00—1.00
Vitamin A* (1tgRAE) 633 474—812 129 26.9 155 32.4 195 40.7 0.93 0.45—1.00
Vitamin Bl (mg) 1.08 0.90—1.33 114 23.8 141 29.4 224 46.8 1.00 0.91—1.00
Vitamin B2 (mg) 1.37 1.17—1.54 43 9.0 69 14.4 367 76.6 1.00 1.00—1.00
Niacin® (mgNE) 32.1 28.1—36.7 0 0.0 0 0.0 479 100 1.00 1.00—1.00
Vitamin B6 (mg) 1.6 1.3—1.8 18 3.8 50 10.4 411 85.8 0.70 0.70—0.70
Vitamin B12 (ug) 4.7 2.8—17.3 50 10.4 31 6.5 398 83.1 1.00 1.00—1.00
Folate (1g) 412 331—501 10 2.1 16 3.3 453 94.6 1.00 1.00—1.00
Vitamin C (mg) 139 105—187 65 13.6 36 7.5 378 78.9 1.00 0.99—1.00
N*<DG DG<N*
Median 25%—75% (upper limit) (upper limit) Median 25%—75%
n (%) n (%)
Total Protein (% energy) 16.2 15.0—17.8 451 94.2 28 5.8 0.00 1.00—1.00
Total Fat (% energy) 28.3 24.4—32.7 282 58.9 197 41.1 0.96 0.00—1.00
Total Carbohydrate (% energy) 55.2 50.9—58.9 459 95.8 20 4.2 1.00 1.00—1.00
Saturated Fatty Acid (% energy) 7.8 6.5—9.5 156 32.6 323 67.4 0.21 0.01—0.69
(The total of the Probability of adequacy for targeted items) <+ (number of tageted items) 0.78  0.72—0.84
Detary assessment score!l 78.3 71.7—84.3

"Vitamin E: defined by @ -tocopherol

*RAE: retinol activity equivalent

¥ NE: niacin equivalent = niacin + 1/60 of tryptophan

*N: nutrient intake of each participant

I Dietary assessment score: (the total of the probability of adequacy for targeted items) =+ (number of targeted items; 28, see Table 1) X 100.
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Fig. 2. Distribution of participants by dietary assessment score (n=479)

Table 4. Nutrient intake by quintile of the dietary assessment score

_ Q1 (n=95) Q2 (n=96) Q3 (n=96) Q4 (n=96) Q5 (n=96)

Nutrients - - - - - p valuell

Median 25% —75% Median 25%—75% Median 25%—75% Median 25% —75% Median 25%—75%
Total Protein (% energy) 15.3 14.0—16.6 15.6 14.6—17.0 16.8 15.3—18.0 16.3 15.4—18.3 17.1 15.9—18.5 <0.001
Total Fat (% energy) 31.8 264—365 31.0 264—346 294 24.0-—33.8 273 244-—302 25.7 23.5—279 <0.001
Total Carbohydrate (% energy) 53.2 47.8—58.1 53.5 489-—584 53.7 49.3—59.3 56.1 53.1—58.8 56.8 55.0—59.7 <0.001
Potassium (mg/1000kcal) 1452 1270—1619 1740 1509—1916 1803 1644—2030 1914 1732—2148 2110 1918—2341 <0.001
Calcium (mg/1000kcal) 288 247—346 334 282—391 352 309—401 362 324 —424 404 346 —449 <0.001
Magnesium (mg/1000kcal) 140 127—165 153 142—170 175 156 —200 186 166 —208 198 181—224 <0.001
Phospharus (mg/1000kcal) 596 552—658 637 579—680 667 616—731 685 627 —745 732 677—797 <0.001
Iron (mg/1000kcal) 4.3 3.8—4.8 4.6 4.2—53 5.0 4.4—59 5.4 49—-6.2 5.7 5.2—6.7 <0.001
Zinc (mg/1000kcal) 4.4 4.0—4.9 4.6 4.2—5.0 4.8 4.4—5.2 4.7 4.2—5.2 5.1 4.6—5.4 <0.001
Copper (mg/1000kcal) 0.6 0.5—0.7 0.7 0.6—0.7 0.7 0.6—0.8 0.7 0.7—0.8 0.8 0.7—0.9 <0.001
Manganese (mg/1000kcal) 1.4 1.2—1.6 1.4 1.2—1.7 1.5 1.3—1.7 1.7 14—1.9 1.9 1.6—2.1 <0.001
Vitamin A" (1gRAE/1000kcal) 278 185—351 350 243 —468 363 297 —451 362 309 —460 456 341—534 <0.001
Vitamin D (1£g/1000kcal) 1.60 1.00—6.50 1.80 1.13—4.05 3.35 1.20—6.88 4.05 1.83—8.85 4.50 2.43—7.93 <0.001
Vitamin E* (mg/1000kcal) 390 3.10—4.80 4.70 3.70—5.80 4.75 4.10—5.70 4.85 4.00—5.80 5.25 4.60—6.28 <0.001
Vitamin K (/.g/1000kcal) 103.9 69.5—171.7 172.7 105.3—228.3 199.8 130.2—259.5 203.8 142.9—257.5 240.1 172.7—315.5 <0.001
Vitamin B1 (mg/1000kcal) 0.54 044—065 0.60 0.51—0.70 0.61 0.51—0.73 0.60 0.52—0.73 0.68 0.58—0.79  <0.001
Vitamin B2 (mg/1000kcal) 0.60 0.60—0.80 0.70 0.63—0.80 0.80 0.70—0.80 0.80 0.70—0.90 0.80 0.73—0.90 <0.001
Niacin® (mgNE/1000kcal) 164 15.0—184 16,5 152—19.2 184 164—204 182 169—209 20.0 17.9—22.2 <0.001
Vitamin B6 (mg/1000kcal) 0.7 0.7—0.8 0.8 0.7—0.9 0.9 0.8—1.0 0.9 0.8—1.0 1.0 09—1.1 <0.001
Vitamin B12 (1¢g/1000kcal) 1.9 1.1-3.7 2.2 1.3—3.5 2.6 1.7—4.6 2.9 1.8—4.5 3.0 2.0—4.5 <0.001
Folate (1tg/1000kcal) 174 144 —205 206 172—253 241 196 —286 250 214—287 286 237—349 <0.001
Pantothenic acid (mg/1000kcal) 3.60 3.20—4.10 3.90 3.50—4.38 4.00 3.60—4.40 4.20 3.78—4.58 440 4.00—4.90 <0.001
Vitamin C (mg/1000kcal) 55 39—78 73 52—92 71 60—99 90 68—112 98 82—122 <0.001
Total Fiber (g/1000kcal) 7.5 6.5—8.9 9.1 7.9—10.1 9.7 85—11.1 104 9.0—11.6 11.9 10.2—135 <0.001

Saturated Fatty Acid (% energy) 8.9 7.4—10.2 8.5 7.2—10.0 8.3 6.9—9.7 7.3 6.2—9.0 6.8 6.0—7.7 <0.001

" RAE: retinol activity equivalent

¥ Vitamin E: defined by @ -tocopherol

¥ NE: niacin equivalent = niacin + 1/60 of tryptophan
Il Jonckheere-Terpstra Test



30

Table 5. Intake points for food groups by quintile of dietary assessment in each food group

Food Groups

score

Q1 (n=95)

Q2 (n=96)

Q3 (n=96)

Q4 (n=96)

Q5 (n=96)

Dietary assessment Median 25%—75% Median 25%—75% Median 25%—75% Median 25%-75% Median 25%—75% p value'
62.81 58.86—65.85 73.46 71.59—75.00 78.30 77.05—79.64 82.98 82.09—84.30 87.90 86.73—90.11

GROUP 1
Mg:i:;%mducts points 15 0.9-20 19 1.3-20 20  1.5-2.1 20  1.5-2.1 20  1.7-20  <0.001
Eggs points 10 05-1.0 10 09-1.0 10 09-1.0 10 1.0-1.0 10 1.0-1.0 0.052
Sub-total points 24 15-3.0 28 2.1-3.0 29  24-33 30  23-32 29  26-30  <0.001
GROUP 2
Fisshhcsz?g,es points 05  0.0-1.2 09  00-14 1.0 04-19 1.2 07-20 1.2 07-18  <0.001
Meats points 21 1.1-32 1.9 1.0-3.0 1.6 1.0-26 12 08-19 1.0 08-17  <0.001
Legumes points 06  03-1.1 10 05-12 10 07-15 10 09-14 L1 1.0-15  <0.001
Sub-total points 36  2.7-46 36 3.0-47 40  32-52 35  3.0-45 36  3.0-44 0.757
GROUP 3
Vegetables points 09  06-1.1 10 08-13 L1 09-13 1.2 1.0-14 13 12-16  <0.001
Potatoes points 0.2  0.0-0.7 05  0.0-1.0 0.6  03-1.0 0.7 02-1.0 10 05-1.0  <0.001
Fruits points 0.6  02-1.0 1.0 05-1.0 1.0 06-1.1 10 08-13 10 1.0-12  <0.001
Sub-total points 19 13-23 24 19-3.0 28 2.1-32 3.0  25-33 33 3.0-39  <0.001
GROUP 4
Cereals points 88  7.6-9.7 8.6  7.1-9.7 8.7  7.8-95 9.2  83-98 9.2 7.9-103 0.006
Fats and Oils points 18 1.1-27 20  15-2.8 16 1.1-27 17 12-23 16 1.2-21 0.025
Sugars points 03  0.1-05 04  02-06 04  0.1-06 04  0.1-06 04  0.1-06 0.301
Other points 14 05-24 14 05-24 16 05-3.0 13 07-28 10 05-22 0.941
Sub-total points 127 11.1-147 125  11.2-141 129 1L1-141 129 116-143 128 11.5-13.8  0.632
Total points 205 18.6-22.4 218 19.7-234 225 20.7-24.1 22.1 20.8-243 226 21.2-245 <0.001
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Table 6-1. Distribution of participants by total intake points in Table 6-2. Distribution of participants by intake points for each
each food group (3 groups) food group
High score High score
Food Group points (nTsztf;lg) ?,roup % Food Group points (nTsztf;lg) ?,roup %
(n=96) (n=96)
0.0 5 0 0.0 0.0~ 26 3 11.5
0.3~ 3 0 0.0 0.5~ 43 4 9.3
0.6~ 4 0 0.0 Milkand 107 ! 59 . 7] 1.9
0.9 29 3 13.6 Dairy :' 1.5 144 39 27.1 ‘:
1.2- 15 ) 13.3 Products %\ 20 159 35 220
1.5 22 1 4.5 2.5 31 5 16.1
1.8~ 39 7 17.9 3.0° 17 3 17.6
el R e B
RS S LS S L. Pee 4 0 32368 211 |
: 277 82 25 30.5 ; 157 7 3 76
i 3.0 118 29 24.6 i 0.0- 142 13 9.9
R . 48 ] W29 S0 66 16 242
3.6 2 4 174 Fishes and |  1.0° 128 33 258 |
3.9 22 3 13.6 Shellfishes | 1.5- 51 14 275
0.0" 0 0 0.0 P2.0° 50 11 22.0 |
0.3" 0 0 0.0 L 25" 15 4 2.7}
0.6 1 0 0.0 30 27 5 185
0.9 2 0 0.0 0.0 49 14 286
1.2- 2 0 0.0 1 057 64 16 25.0 i
1.5- 3 0 0.0 P10 127 34 268 |
1.8~ 11 0 0.0 Meats :\___1__5_’_ _________ 62 1 1 _7__________2:7_‘_1____,:
2.1~ 14 2 14.3 2.0° 63 8 12.7
Group 2 2.4~ 19 3 15.8 257 31 3 9.7
T T e s0- 8 : £8
Lo3.0- 76 18 237 | LS 2 S S 33
L 3.3 59 12 203 | P % 2! 2L
L36 41 9 220 ! Legumes | 0 191 5 236
i B i A\ 157 48 17 354 !
P39 3 9 57 | BT S 57T R e
LAz S 8 .....B8 2.5- 17 2 1.8
4.5~ 28 4 14.3 0.0~ 6 0 0.0
4.8~ 116 19 16.4 0.4~ 69 1 1.4
0.0~ 3 0 0.0 0.8~ 190 21 111
05" 11 0 0.0 T S VU A O R
1.0~ 28 0 0.0 Vegetables 1 6 46 18 30.1 |
1.5 72 1 1.4 20 4 4 286 ]
2.0° 80 8 10.0 2.4~ 4 4 100.0
L2500 16 160 2.8 6 ! 16.7
Group3 | 3.0° 111 36 324 0.0 160 14 0.0
bo35- 31 13 419 SO S 2 SR - NN L? N
P40 23 10 35 {08 157 4 280 4
L45e 10 8 80.0 Potatoes “-m-bEooiill 31 ] 1 _______.355 __./
-_'5_0': ________ :')) __________ 5""""_2{6—,}"' 1.6: 7 4 57.1
5.5~ 5 2 40.0 527 g ? igz
6.0 2 0 0.0 98- 3 0 0.0
% : The ratio of participants grouped as “high score group” to 0.0~ 58 4 6.9
total participants at each point.
Enclosed dashed line indicate that ratio of participants in “high 0.4~ 89 6 6.7
score group” was above 20% and that there were at least 10 S0 T 230 w7 TTTTTTTTo48TTTY
participants. H H
' 1.2 62 16 25.8 '
Fruits 1 1.6~ 18 5 27.8 i
20 LR 4333
Bz A, HMIF 0.5 DAk 3.0 A, AN 2.0 5 A 2.47 5 3 60.0
2.87 2 1 50.0

THY, kD WAED I > e, 5 1O vl ; 0 o
o+ FLEEIE LORBL B 2.5 5UAR, IIIE 0.5 502 F 1.55% % : The ratio of participants grouped as “high score group” to
FKim OHEFIT, 553 O FIT 1.2 2Lk 2.450Rk0, F total participants at each point.

R N R Enclosed dashed line indicate that ratio of participants in “high
0.8 L L 16K, TAIE 0.8 0L | 2.4 K817 2 nclosed dashed line indicate that ratio of participants in “hig

score group was above 20% and that there were at least 10

a7 RN < & ENT participants.
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Table 7-1. Distribution of participants by quintile of dietary assessment score at the proportions of intake points for each

food group for total intake point in group 2

Ql Q2 Q3 Q4 Q5
o no 54T 44 32 25 23
<20% % & 57 46 ) 33 % 24
o o n 19 35 o 35 3¢ T 35 :
- =20% and <40% % 20 36 . 36 35 3
isnes
and >40% and <60% n 14 9 19 % 27
Shellfishes % 165 6 280 ?g ?ﬁ
0, 0, n
>60% and <80% % 6 6 8 10 10
. n 2 2 2 2 1
=80% % 2 2 2 2 1
n=479 n 95 96 96 96 96
total % 100 100 100 100 100
Ql Q2 Q3 Q4 Q5
. n 9 10 17 22 20
<20% % 9 10 18 23 21
. . n 17 22 T 37 %
=>20% and <40% % 18 23 32 39 48
. . n 22 % 25 21 20
Meats >40% and <60% o 93 97 % 99 921
. . n % 27 20 14 9
=60% and <80% % L\ 27 28 ) 21 15 9
. n 21 11 3 2 1
=>80% % 29 11 3 2 1
n=479 n 95 96 96 96 96
total % 100 100 100 100 100
Ql Q2 Q3 Q4 Q5
. n {54 35 30 14 9
<20% % 4 51 i 36 31 15 9
. . n 28 ! 48 67 66
=>20% and <40% % 29 L 46 50 70 69 |}
. . n 11 14 15 13 21
Legumes >40% and <60% o% 12 15 16 14 29
. . n 1 3 3 2 0
>60% and <80% o | 5 3 5 0
. n 1 0 0 0 0
=>80% % 1 0 0 0 0
n=479 n 95 96 96 96 96
total % 100 100 100 100 100

Enclosed dashed line indicates the highest ratio in each quintile.

BEFMA T BOMHNORGTTI— T BIEG
X4 (20 % A, 20 % LA 140 % A i, 40 % urw/k
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Table 7-2. Distribution of participants by quintile of dietary assessment score at the proportions of intake points for each

food group for total intake point in group 3

Q1 Q2 Q3 Q4 Q5
. n 5 2 1 2 0
<20% % 5 2 1 2 0
o o n 26 o 41 T 45 48T T sy T :
=20% and <40% % 27 L 43 47 50 56
. . n 4l % 36 34 35 35
Vegetables >40% and <60% % A 43 ; 38 35 36 36
. . n 10 11 11 8 6
=60% and <80% % 11 11 11 8 6
. n 13 6 5 3 1
=80% % 14 6 5 3 1
n=479 n 95 9% 96 96 96
total % 100 100 100 100 100
QL Q2 Q3 Q4 Q5
B no 500 42 I 42 29
<20% % L 54 44 V46 44 30
. . n 29 P YI 13 Oy 56
=20% and <40% % 31 L 46} 45 L 49 58
. . n 14 10 9 7 11
Potatoes >40% and <60% o 15 10 9 7 1
. . n 1 0 0 0 0
>60% and <80% o 1 0 0 0 0
. n 0 0 0 0 0
=>80% % 0 0 0 0 0
n=479 n 95 96 96 96 96
total % 100 100 100 100 100
Q1 Q2 Q3 Q4 Q5
. n 27 16 14 8 7
<20% % 28 17 15 8 7
. . n {33 54 52 59 68
=>20% and <40% % L 35 56 54 61 71
. . . n 28 18 25 22 20
Fruits >40% and <60% o 29 19 % 23 21
. . n 7 8 5 7 1
>60% and <80% o ; o ) ; .
. n 0 0 0 0 0
=80% % 0 0 0 0 0
n=479 n 95 96 96 96 96
total % 100 100 100 100 100

Enclosed dashed line indicates the highest ratio in each quintile.

ZDOWTHE Lz, ZDfER, O a7 EEkEOaFHE
BB D g filld, 551 BE2.958, 55 2 BE3.650, 553 B
33MTH oz, @A DT Ml D A EEE B B P
W, 91 BEAEHE 2.7 AL B S.6 s R, 2 BEA RN 2.7
DL 455, B 3 BEAFHE 3.050 2L B 5.0 R D L
WEPHIZET 2E0%<BEN TV, OR - M
15500 F 2.5 5000, PN 2.0 58312, —F, WEIT1.2
FLAE2.480R W, 130850 1 165 A, R4130.8
UL 248 RMICZ a7 GERNZ< EENL. DX
a7 EEBEOM S, B2 BHofas, W, J - TR
KO3 BEOER, 1, RMCEENIERMT I —T
DHENEFNFNL:1:1 THEENELNS T,
L, HUSRBEEEREORFEMINTZ 2 L
7, BEEEOSBREHEZEL <FEMiT % L THEELZRA
hEEBZ, DD, BFROBREGITHEERBIIVITK
VLFENBEELR S, N TRIEFEOFMATEE
LT, S EIREN WS DT INTE =, H#i
I, BRSNS REFRBIREEIL, REFER—

Z D DASHEEMN S 227U CRFEOFMZ L=
E R, BAMEBERMEERE FFQ) Mol antai
OB RESCEREEICE > TAa 7 LERES 2
HD, £, BEERULEICHRHOEZ HNEASN
TLABE, @ IE/RBIROMRE T L TRO 5 50l 5 1%
MEL ORETHEONTEET™, 5iT, KkfTE"”
DOFEIT, BFEIGLUEICIEEH I N/ EAR OREFRZ
T <, AL DG H &0, REBRHEMEDIFIE % ok
LTHEHBLTWS, —F, MR SR 3E 1L S
EBIWETNTNS HITOOEMEZHERL TS, &
L, BAZRREL TR EBFRAEREN S &R
b)) — TR O fif Bl 2 R D, T O E S E
TERLZBIC, AFEIEREOHIMEEIZRAES X O®
FELELDTHDY, 22T, AWETIE, THET Y
BEMEGE) OREENE L CE-aFEIULEICED
=, MIE/RBEOMRICE DM FiEE WD 2 &A%
Y& A, BFVMA I T OHSMMIANI K SHRE % 5738
Liz&ZAh, EIMSES AT TEFEAETN



34

TOREBEZRBRENRBIFER Sz, 2T, A7 &
HTHDH 5 AHMIZITET /R BEFRBRE TDH D55
ENGETERLEBZAZTND,

A7 @SEFEOAFHEIUR O fElE, 51 2.9
M, FE2M36MTHD, THIT, WY REZBIEIC
RO DEE D ERICOWTHELZEZ A, X
37 @fERE TS 1 B0 B REHEIUSEIT 3.6k
i, OO B, LB 255K, B2 BEOWIZ2.0
MR CHIEMEN O EMRINTZ B 1L O
ABBICE ENDHERL, WV T LOARSTIEE
R ORI B2 W, £, BITHETIE, 52
HEO R OEEENIZL W & RIFIEIHEE OB IUEN R <72 D
9L, SRS R & O REZE & D FEE Y A
ZICEDQHBENRESINTND Y, -5 T, 81 #HEN
BIREOA - B, F2HONICOVTIE, LELoE
B so FRZEB AW & T, 188 KOs T
FINF—LROMEY) 2B EHET Z ENAETH S
EEZONT, 2B, H4FHEOMEOBREIIEE KO
FIFIE G TR ) F— RO ERICHET L 2 &0
5, HIEDOED FOTRIZDOVWTHEEOMRANEETH
%,
A7 ESEREONE 2 BHICEENSERN TN —T (f
v, W, B B8 13, BBEE L OBERES
THHHENSEM o=, 51T, A7 EERTIIANE
HENHNEBIEZ LR THD, D EbRED AT
BEEZL<ITH5ILETEFOENRFICRZ I EN
HoMERD 7z, RISMMIEHBAANL D DL, %
7=, EZIZDRNIITLANHEIDEZN, 20D
IBABRFZOMIERBINOMENEEL, A7 EEHT
BAOEBRENEL BoEEABND, TE, WEE
WENAMEEBIEZ LED ™, [, BEZTORNT
HENREETHL"Y, TOEREL TR, ANIOH
ORI &7 R, FEHRR™ & OB E Y
BIHDBOEHEIN TS, HEASKELT, A
MENEZEDSENPBEEEZ 5N,

FHIHOZ Y EEEEOEFHER IO R E1L 3.3
HTHD, 3.082BAHTEICE-> T, 27 MEL 2
LT EMNEDENT, 51T, BHIZL2EM HERT
LT ENMBEEINDHERER S, BRI, EF¥I -
IR TI)IVHEOM, BYHEOKIEE L THER AR TH
270, SEATRRAE TR, TEBR B R A IS BN O TR
WBWTHFEBEREMNEREE SN THBD, BEEEE
D NF VIR FF T P AT B I 50 185 1L D FAE =R DY
WZEMREENTNSEY, AT, HIREEHD
H%2 & 722 A B 3.0 5 DL b 5.0 55 A i Y 1o ) 72 563
ThHO, I5IT, HBIWOLRMT I — TEEEIEG K5
13, BBLE1: 11 0BREIENEE L WHERESES
Nice TOZEXD, WHEEFTRS, EF4I> - 2%
FIEOM, BEYSHEORIEEL T, ¥, RYbEE
ThdEEZLN.

AR ITIIVWS DN DRAN D 5, BFFMA T

I, HEORERICEZAELS 2 L3, MITICHN
T NTOREZOBIERIBROMWRE L TR
M, ZOBMEHREDE RTINS DNDOFERENAE<
HENEFOTWREEEALGNS, HRFEOEELE
MDG £/ RDA Zjii/z L TWiaho 4ER, I7/4
D EEIERBIROMEOR NIRRT, B, 1))
TN, 8 EXYICDTHo. BEHHERITIXIZ
NEDORBEORENREIKMINZEEZ BN,
—J, DGZEBATNWAENEBRICAS NI RERLL
T, IREI R F R DG EBATVNDEHEDE S
41%) EfAFpENiEE T )L F—ER (F67%) Tho /.
INSOREXELRFIFMAITICRESEEE 52
EZEZLND, £z, AFFETIIBHEEDREFED D
5, 20BN ESY I, SR TINEOMBERBELETH -
o TORD, EFI, IXTINVEOFEL RSN
mEZEZBND, {0 T, TNTNOREZENDEHF
I ENS LN, I E 782 el TIFes iz -
iz, GENF TR TCOHREREZ T 5 HikzHA
L7,

AT RE S, WEHEMHTICZEELVAESICD
WTHRHEDHA, HE EORE RO RHEFHE 2%, X
51T, TRTOREZEIEHL, mKilBRICEIEL 2# T
Hot. FD%H, BIZEL COME - B, i
FWEMTH o EMEIND, T2, NEREIEIZEK
LERDBROTHIIBNTHIF LA ERNDZWVIRET
Holze WOT, ANKEOHMTH D AEMHAIT O
EWHRFOEEOMITICHENWTIE, +HEL -EFAT
Holz. —H, BICEL TOMG - B m Wi &8
EIIUL, AFERERZE RS ANOBEEE S L TRE
MICRIAT 2 Z 3L WEEBEZTWS,

AFRICBIT2REFOREAKIZI HOATH > /=,
— AN DO EREZIEET 2011, 1 AR
BREZHMDZHENRD DY, D &b IEEEE 2 HM
DEMBEEENTNSE?, £/, EHICBWTILH
MOBERHETCHESINZREREOEBRED )M
13, HENRBREDOSHAIDBNTVFENREN (4
M OEHIEW)Y, ZD7=0, BEYICEYEBECRT 2 ¥
L 7=0WEEE, RAENREE TEHETINETSHIE
EINTHBY, ZNCK VBRI KT > DigE1k
MTELAREMNEND B, SRIIAMEOFERDFikE H
WT, I5IT, MRERZEHC L ZEMTREMNT 21T
IWMENH B EEZEZ TS,

AKIFZE T, BURSEOMITIITORNS . —
F, WHEICHT2LEELWAEFTOED HORFEEITD Z
EWRRRETH o EE R D, B LMITERT, BIC
L TAFNEEND OO, BHFHZ2ES 2 EAHEN
3, EARWICILEEAFORRNA RO EDED SN
EOWMEND BT, fEo T, AWERERZE, BHICHE
A5 ERAARETIIRNEEZZ TS, LA
5, BEOEETCOMIADBBLETHD, 5K, 51T
BENREDOANBEEZHEPLRATHI ENNEEE 2



%,
AMHFEARERN SEN L TR SR OBEE R 548
DHDOEARZ, BRALETNTICHETHDEEZ SN
%, LivL, &7 Tk, #RICK2BHDED
FHITEWRH D Z S, FFENORHEZRTT 212X
IERLMENBETHDEEASND,

V. & W

AL, REWREFELMA 2T HICHEEDOES
WOWTHNTZITD /2. TORE, 51 FEEEHI2.7:8
DL E 3.6 40, 62 BEAFHE 2.7 /DL E 4.5 55 R o #ipE
TEZ2ZENEELL, RREZBABWILET, BEK
ORIFIENIEE T3V F—RIIE<SMA LD ENTES
EEZSNTZ, FH2HOZEBHIIN—TOLEIZ L 1!
LIZE DW= BT, i< EBRALD AN Z L < EH
THZENEFLWEEZ SN, B3 EHEFHI3.04
DA E5.08AKM, TOWNREL TIE, L2880k, -
RENIENEN 0.8 LL LU, 5 2 BEFEE, &8N Y
=T ORI 1:1: 119D &M@Y EER SN,

Dbz &ns, TERENE 3B 1 HEMSE 3B
FTE3HTOBMT LI EAHBLTETLSAY,
ARIFFEAERICBNT S 2O HL RO ST WEE AR
TN, MAT, < DOREROBFEIGLEZ T
ZEDTEHHZDMELT, BFHTIV— T DERUSE
ICIEEHNH 0, TOHEDBIEICDOWTRT ZEMNT
EEBEZTNS,

AEHRRL, BLEBRDZEHEDEDSNTNDN, &
REFRORBFBEIILMEZ /- 9 P D W TIIORS
NTNWiRWn, Z2I 7T, EAZEOEFLEN S RO
B EENEZA 7 2 HWTHET 21TV, 2023
TICROMBFEEHMITHFEL, 85 AMICET S
BEADT7EEBEE Uz, #ER, 237 BEEEOH 1 &
BEUSE O IEIZ2.94, 552 FEL3.65, 553 FHIL3.3
HTHD, B 12750 36540, &2 BE2.750 b
455 A, 553 BE3.05 LA b 5.0 5 R O MBI I B T
BEMEMN DTz Fe, BHEEIHIITENDIER
ST —TDUERNFNTNL:1: 1 THEIENENS
7o 0T, AR TESNZE 1 BN S 3 BEOE
MEOEHEL, BRI —TEREOHZE LU THHL
BrEEZSNT,

E

AR DOEMBICH D, BFERLERT—FOIEICT

RNEZHEE UL FREREFFESFE LY —DF

PR, MO, MREFEEL L TITHINWLIEE R UERITHE
B U TR,

35

X

D B Fw N ATE, L RERFRE, 14, 5-12 (1983)

2) FNH5T & © TRTEM &M80F ooy —mi &, pls-
205, 1L R EHRRE, 3t (2015)

3) EAEFIEERGE - HAANOBFEIEEE (20154 )), pl-
44, BBk, #at (2015)

4 JIMEF, FNTF, &N UDOESEEOH L WHE
IR 7R S TNTES 5 RUGE H A A\ D SR AT E &Ik
U 7z B iRk, 2078 R 2ERCEE, 25, 97-106 (1994)

5) WMLEET, )L, LA M EFBEHEY —ILEL T
D TMUEREGE] Ol M OB R, L FRERERER
WHEHTAE#, 14, 77-85 (2006)

6) HM=T9%, FHE%E JF Moz ba>bo—
WHEIZBT BWELIETONWT, EERKHERELE, 3,
23-34 (2000)

7) ZHGHTE, REIW D, PRET M BT 2 EE
DR - EEFIEO RIRIR &R E R R T LM O
7%, HARABSAR A REE, 7, 177-186 (2004)

8) FNITF T ¢ hhw DREE I REREOBEKE L TOME
RBGER E (a0, BERIE S IR, 9, 16-21 (2009)

9) HHHEE &R T 0T T LB 2 EEHE M & B IR R
KEDONRIRGEDI=D D T > & LAk ELigad i, 55250E] e
R AR R S, 74-81 (2010)

10) MAARMT Bl HEHO O DOXR—2 v I F—5, § 4,
pl0-15, 136-141 Zr7-238 R AAHIRER, Hat (2013)

1) RpEREFREEREAN AARESREES  ARHEY 2T
IV, &ET 2 i, p76-78, BELEE, HU5T (2008)

12) Verger, E.O., Francois, M., Bridget, A.H., et al.: Evaluation
of a diet quality index based on the probability of adequate
nutrient intake (PANDiet) using national French and US
dietary surveys, Plos one., 7, 42155 (2012)

13) HARERm NBHA=H © ERHm AR ah i, BGTH 3
fift, p39-181, eI Hikfbk =k, AL (2014)

14) JEAEFEAE © Fpk25F E R AR - 428 B A, heep/
www.mhlw.go.jp/bunya/kenkou/eiyou/h25-houkoku.html,
(20164 7 H30H)

15) Powell-Wiley, T.M., Miller, P.E., Agyemang, P., et al.:
Perceived and objective diet quality in US adults: a cross-
sectional analysis of the National Health and Nutrition
Examination Survey (NHANES), Public Health Nutrition.,
17, 2641-2649 (2014)

16) Marshall, S., Watson, J., Burrows, T., et al.: The
development and evaluation of the Australian child and
adolescent recommended food score: a cross-sectional study,
Nutrition Journal., 11, 96 (2012)

17) Foote, J.A., Murphy, S.P., Wilkens, L.R., et al.: Dietary
variety increases the probability of nutrient adequacy
among adults, J. Nutr., 134, 1779-1785 (2004)

18) Kennedy, G.L., Pedro, M.R., Seghieri, C., et al.: Dietary
diversity score is a useful indicator of micronutrient intake
in non-breast-feeding Filipino children, J. Nutr., 137, 472-
477 (2007)

19) Joseph, M.L., Carriquiry, A.: A measurement error

approach to assess the association between dietary diversity,



36

20)

21)

22)

23)

24)

25)

26)

27)

28)

nutrient intake, and mean probability of adequacy, J. Nutr.,
140, 2094S-2101S (2010)

Kennedy, G., Fanou-Fogny, N., Seghieri, C., et al.: Food
groups associated with a composite measure of probability of
adequate intake of 11 micronutrients in the diets of women
in urban Mali, J. Nutr., 140, 2070S-2078S (2010)

Sasaki, S., Kobayashi, M., Tsugane, S.: Development of
substituted fatty acid food composition table for the use in
nutritional epidemiologic studies for Japanese populations:
its methodological backgrounds and the evaluation, jJournal
of Epidemiol., 9, 190-207 (1999)

Baek, Y., Hwang, J.Y., Kim, K., et al.: Dietary intake
of fats and fatty acids in the Korean population: Korea
National Health and Nutrition Examination Survey, 2013,
Nutrition Research and Practice., 9, 650-657 (2015)

Yamagishi, K., Iso, H., Kokubo, Y., et al.: Dietary intake of
saturated fatty acids and incident stroke and coronary heart
disease in Japanese communities: the JPHC Study, Eur.
Heart. J., 34, 1225-1232 (2013)

JRMOKIER © BRIERGR TR, p25, —Meth A A=
Mitatth=, Hat (2015)

PeRkfnse, SEASFEIN @ 535 D FvBIf & A D FRBITE, i
BT RFEE, 10, 111-118 (2003)

JKEEFT  /KEEEE FRR27TERR), pl10, —fi I 11k A Bk
At Hat (2015)

GIET, I EAT, IIAYT M FrEEAFRERELS
O RO Tz /NFIE, KA, GilidE O 2 3 T )VEREE R O
FERIET 53R O L, 3 AHERE, 72, 51-66 (2014)

INEERE T, FEREAGE, HYh AT il PRI BT B B
B & R BB R & ORI — PR 234E 1) T I8 R
B - SRBEBHFEDO ROGWIC K 2 HEEREREE£300g &
T2 EDOWR —, LT HRERHE, 45, 21-35 (2014)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

Alonso, A., de la Fuente, C., Martin-Arnau, A.M., et al.:
Fruit and vegetable consumption is inversely associated
with blood pressure in a Mediterranean population with a
high vegetable-fat intake: the Seguimiento Universidad de
Navarra (SUN) Study, Br. J. Nutr., 92, 311-319 (2004)
e R DM DT WEBN & 53555, pl10-114, [73C
b, #at (2005)

LR, 1A E 0 - FEFRE BT 2 @R E
TSV 2T DI DRERE - e - BT - I, SR
3R, 61, 415-423 (2012)

NS 3%, GNIHED, BT  EHICBT S T3V F—
FOFFERD 1 BRI KO 2 AR E (G &
B 72 IR D 5310 DE W, FEEHEES, 73 (4), 119-132
(2015)

BRI © HENSRFHEO M2 #ET 5720 0H
it & EBRE—EEH A O BFEIIEEOE M OB AN 5 —, &
FEUFMERE, 71, 7-14 (2013)

EORASE, AP, #h SER AL - A ORITHET 5 E
i) QOL (subjective diet-related quality of life (SDQOL))
L RARH, EEEOBE—B LI & 2 iR —, S
g, 71, 163-170 (2013)

EHRACE, INARNE T, ARIFIRE A - % O BB
2855 DR & AEE & OB, SeAEEHEE, 73, 108-117
(2015)

FNRT, 6 6, ZERLT M BEEHEL SR
PTEDFERBIHIE BRFRE O, T RIS R R AR
3,13, 23-32 (1994)

e, REHET, |7 - 55 BRI
BT D ARG B B OV B HCK I O - 4R A TRl 1 BL
B, AR AR, 2, 148-166 (2011)

EIRE T, R, fh 3 B R A L (20 ~
597%) O i B A L OMAR BRI S A S HUIR T & A T
HELT R B F AT, 68, 25-35 (2013)



