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UPF: ultra-processed foods.
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XXV LD EAR Kiifi &7 BT v AHDIEEIC
L, BaDF v A (95%CI) (2EIZ5.52 (2.08—
14.68), 3.03 (1.15-7.97), 18.80 (2.45-144.50),
4.59 (1.40-15.04), 6.03 (1.66—21.87) TH - /=
(£5),

4. UPF OFALIEHBE L DREE (K 6)

BMI O P ¥5E (BEHERR &) 1F, Kif22.1
(0.5), ##£22.7 (0.5), EH#F23.9 (0.5) THDH,
EHIEEAEREICE P> (P=0.014),

JEEGE OS5 AL, SR TIEoRDOENTT%, B
HEDF370.4%, GO EN21.9% Th - 7= (FR
8%, UPF 3 FEA O & H &I 12.5%,
H21.1%, Ei321% Th O BEEELALNI. (P
=0.042), M CIEEEOEIG VRO ED - T, S
OIT, KR 1 (GEEE) & L7-RRC, SRf3IEGE &
AT v A (95%CI) 7234.51 (1.50-13.57) ¢ &

BlLE» -7,

|\ £

1. UPF QOF|A L REBZFERIRR & OREE
KWFFE ORI R 512 30 53F¥) UMPF, PCI,
PF, UPF T3 )b+ —EI&1E, HIC49.3%, 7.0%,
14.0%, 29.7% ThH 7=, Tixbb, KWFROMHT
* 53O UPF OFAIL, s - 7ova— b wER<
B FIVF—DF 1/3 1ITHYB L 7=,

AWF3EClt, UPF TRV F—EEHRHITY, /-
AELS BT RVF—RPEL, KED/D AL
B, BYBHESEBOY 23V, I 31T IVOERL
AT E D, FATHFZE 122 b —F L 7o RS
Boni, IBHIC, HAAORBFEIIERE (20154F
fi) 23 A B CRHli 24T - 7o 3, ERfTER oY
B3IV, SXTIWVORREELDLY AT BEW—T
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#3 UPF T ILF—EE 3 FHOBMED
UPFY T I)VF—E| &
& - P
n=169  KBF (<22.3%) rhiE (22.3%=~<34.3%) & (343%=)
n=>56 n=>57 n=>56
i ()Y 67.0(7.1) 66.9(7.4) 67.1(6.4) 67.0(7.7) 0.989
X5
655k A i 42(24.9) 14(25.0) 11(19.3) 17(30.4) 0.39
65k L) I 127(75.1) 42(75.0) 46(80.7) 39(69.6) '
PRI
B 66(39.1) 19(33.9) 22(38.6) 25(44.6) 0.507
i 103(60.9) 37(66.1) 35(61.4) 31(55.4) '
27 RV
FN/a 12(7.1) 3(5.4) 2(3.5) 7(12.5)
BEiE 122(72.2) 42(75.0) 44(77.2) 36(64.3) 0.387
PEas (BEh - HERS) 35(20.7) 11(19.6) 11(19.3) 13(23.2)
FELDOHEE)
»H 0 53(31.4) 14(25.0) 19(33.3) 20(35.7) 0.439
L 116(68.6) 42(75.0) 38(66.7) 36(64.3) '
TR
g 27(16.0) 7(12.5) 10(17.5) 10(17.9)
— ik 76 (45.0) 30(53.6) 27(47.4) 19(33.9)
AR 55(32.5) 14(25.0) 17(29.8) 24(42.9) 0.393
= 9(5.3) 4(7.1) 3(5.3) 2(3.6)
Z DA 2(1.2) 1(1.8) 0(0.0) 1(1.8)
Ry
B (&H) 24(14.2) 6(10.7) 7(12.3) 11(19.6)
JATSE N 38(22.5) 10(17.9) 14(24.6) 14(25.0) 0.550
AR 101(59.8) 39(69.6) 33(57.9) 29(51.8) '
Z DAl 6(3.6) 1(1.8) 3(5.3) 2(3.6)
SFIED
N et 19(11.2) 6(10.7) 7(12.3) 6(10.7)
&k - I3l 80(47.3) 23(41.1) 23(40.4) 34(60.7) 0.156
HM - K - @ETH 34(20.1) 13(23.2) 16(28.1) 5(8.9) ’
K - Kbz 36(21.3) 14(25.0) 11(19.3) 11(19.6)
A AL
20077 A% 34(20.1) 14(25.0) 9(15.8) 11(19.6)
200~60077 [ 126(74.6) 42(75.0) 44(77.2) 40(71.4) 0.150
6005 L)L 9(5.3) 0(0.0) 4(7.0) 5(8.9)
TEEH L L3
TEEIL UL 0 28(16.6) 10(17.9) 8(14.0) 10(17.9)
TEEIL L1 52(30.8) 14(25.0) 23(40.4) 15(26.8) 0.476
TEEIL UL 2 45(26.6) 14(25.0) 16(28.1) 15(26.8) '
EEL AL 3 44(26.0) 18(32.1) 10(17.5) 16(28.6)
WL IR Y )
oR)) 15(8.9) 4(7.1) 4(7.0) 7(12.5) 0.625
L 154(91.1) 52(92.9) 53(93.0) 49(87.5) '

U UPF: ultra-processed foods.
2 —TCRLE D BT BUEISFIE (BRHERZE) o

S BE, BE n (%),

* Fisher O IEMEMERBIE, BAEIT 2 (%),



112 H68% HARAME

525 20214F 2 J15H

#4 UPF Tx)L¥—E& 3 BRORERSEICRI O ik

UPFV TR )VF—4E&

KB (<22.3%)
n=>56

I (22.3% =~ <34.3%)
n=>57

AR (543% <) Eliiciy

P
PEOTE (BEHERR ) PEOFE (BEHERR ) RSP fE (BRHER %)
BT 7L F— (keal) 1,886(49) 2,001 (48) 2,025(48) 0.046
TAEL B rVE—E (%) 16.4(0.3) 15.7(0.3) 14.8(0.3) <0.001
HKEDHZDI2AELE (g/kg) 1.4(0.0) 1.4(0.0) 1.3(0.0) 0.045
Feih = 7oV F—HE (%) 30.2(0.7) 29.8(0.7) 31.3(0.7) 0.286
FIFIRNIA — L F—HXR (%) 8.6(0.3) 8.7(0.3) 9.3(0.3) 0.111
R T VF—HR (%) 53.4(0.8) 54.5(0.8) 53.9(0.8) 0.643
BWBAME (g) 17.2(0.5) 15.6(0.5) 14.6(0.5) <0.001
v 3V A (ugRAE)Y 896(95) 632(92) 476(94) <0.001
v 3IvD (ug)? 11.0(1.2) 10.0(1.2) 10.1(1.2) 0.118
¥4 IV E (mg) 9.5(0.3) 8.4(0.3) 8.5(0.3) 0.026
Y2 3IVK (ug) 306(18) 257(17) 230(18) 0.003
Y4 3B, (mg) 1.14(0.03) 1.06(0.03) 1.02(0.03) 0.015
Y4 3B, (mg) 1.49(0.05) 1.39(0.04) 1.40(0.04) 0.166
FAT v /245 (mgNE) 36.0(0.9) 33.8(0.9) 32.5(0.9) 0.009
VY4 3 B (mg) 1.7(0.0) 1.5(0.0) 1.4(0.0) <0.001
V4 3 By (ug) 10.0(0.7) 8.7(0.7) 8.6(0.7) 0.205
EWE (ug) 436(15) 366(15) 352(15) <0.001
v#3vC (mg) 142(7) 118(7) 114(7) 0.008
F U7 A (mg) 4,158(116) 4,194(112) 3,968 (114) 0.253
AU A (ng) 3,128(80) 2,811(77) 2,745(79) 0.001
A7 s (mg) 634(27) 575(26) 578(27) 0.154
<7 %7 (mg) 328(8) 298(8) 280(8) <0.001
# (mg) 9.7(0.3) 8.4(0.3) 7.7(0.3) <0.001

U UPF: ultra-processed foods.
D LGB ITIC X A EEEOBE,
BT ILF—,

A KB VF—HFE (%), KREDIDIZAEE (g/kg), BHZrovF—HEK (%), fd

MR T V¥ —HER (%), R TrovF—HER (%) 3Em, 1 s, 2E, iRz gL
e L THERALK, ZOMOEBIE, LERICHRTFVF—ERELBINL 72,
D ERMEOMERE AT - 7o R, ERMERZD SNd o Iofcd, R L 7ol T AV 7o, B EZE T O

%79

T, BRI F—ERETIESVEVIFERTH -7,

INHORRAE LT, KFFEMERS XOEfTis
DOFEF2 6, 1 O HIC UPF BkO S T ORIE, 2
D HIZ UPF OFIHNESLBEFOMAE O ORI,
SOHICHE AT IVORIENRZE T ONS, £7 1 8
HIZ, UPF HADXEMAMBE CH S, 7 AU T
DHATHFSE TIE UPF X UMPFIC LR T b
F—HFENEL, REMPMENC EAFRESN TV
533, L7=H - T, UPF HIADO¥EMICRIELH
LAREL D S, L2LENnb, ARICET S
UPF O S F i O 5 B % F 7= W FE 1335 3 03 A TR
D7\, /2, MU THFIFEORBICHENT
UPF ORI SEEMAME N &\ D BT L EH
DENAHIR Y BA47- 570\, JT4F, HARTIIER 4 7N

TAREDPEFINTED, HAD UPF OHIZIT,
EDNAEDOBRMZCEAVLIEDZEDOHRE
FHLAEX L EENS, CNHEEXI VIR
S, RO EICES 5§ 5 REMAD 5,
L7245 T, NOVAYATF AxRTEHLIZHARICE
T L IMTAROSHEIL, HARD UPF OF# %5 E
L7 BT, SHICHRL T RBEPDH S, K
22 1V, UPFERESHREITX UMPF 2 H DT+
JVF —E 5P $950% T - /=, —H T, UPF &kt
I3 UPF T RI)VF—EEPHI50% TH - 720 S HIC
EHTRLE 2> - UPFIZ-AIECBERE X 2
v, I3, RWBHES DI CER, ROTHET
HCHoToo ESEIEHETHNT 21T > TR\,
UPF G 72 AT < BOEHGYR & 7% %5 UMPF O
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F£5 UPF T rVF—EE 3HHEOHAAOBFERILE (2015FK) ICLATREDY X7 FDHE
UPFV T )V F—4E&
R (<22.3%) HEE(22.3% =~<34.3%) &k (343% =)

n=>56 n=>57 n=>56

REH=D 7 AEE n (%) 2(3.6) 1(1.8) 7(12.5)
(g/kg) O EARYAH Z v A (95%CI)» 1 (Reference) 0.54(0.04-6.95) 4.18(0.67-26.22)
BYEHE (9 O DGYERE o (%) 38(67.9) 40(70.2) 43(76.8)

I A (95%CI)H 1 (Reference) 1.79(0.66-4.87) 2.57(0.90~7.37)
Y23/ A (ugRAE) © 2 (%) 20(85.7) 31(54.4) 36(64.3)
EARDR I A (95%CI)H 1 (Reference) 4.05(1.56-10.53) 5.52(2.08-14.68)
Y43V B, (mg) O n (%) 27(48.2) 18(31.6) 29(51.8)
EARDR FovZ (95%CDY  1(Reference) 0.77(0.30-1.97) 3.03(1.15-7.97)
Y2 I Bg (mg) O n (%) 4(7.1) 6(10.5) 12(21.4)
EARDR FvZ (95%CDY  1(Reference) 5.76(0.83-39.77) 18.80(2.45-144.50)
#WE (ug) OEARVKM  n (%) 1(1.8) 1(1.8) 4(7.1)

F v A (95%CI)® 1 (Reference) 2.26(0.06-85.65) 5.80(0.28-119.88)
43I/ C (mg) O n (%) 7(12.5) 17(29.8) 17(30.4)
EAR?A Fo X (95%CDY 1 (Reference) 5.21(1.63-16.69) 4.59(1.40-15.04)
7197 2 (mg) O DGY n (%) 29(51.8) 29(50.9) 28(50.0)
Al F v A (95%CI)® 1 (Reference) 1.68(0.65-4.33) 2.44(0.88-6.77)
<7 %7 (mg) O n (%) 12(21.4) 13(22.8) 19(33.9)
EAR? AR Fo X (95%CDY 1 (Reference) 2.28(0.68-7.66) 6.03(1.66-21.87)
& (mg) O EARY K n (%) 4(7.1) 4(7.0) 8(14.3)

Z v A (95%CI)® 1 (Reference) 1.36(0.24-7.74) 3.06(0.56-16.70)

U UPF: ultra-processed foods.

2 EAR (Estimated Average Requirement) : R {EHFAE201 5 OHEE FIH LB &,

3 DG (tentative dietary goal for preventing life-style related diseases) : RZFIERFLHAE20154ER D A&,

YV BEOYAT 1y 7 BEGHT,
FREBIZDIZAEE (g/kg) ITIEF W, M, MR, FHE, MWHRALZRHEER L L TRAL, ZOfMDHE
HBid s bR xbF—EREL B 72,

£ 6 UPF T )L —EIG 3 BERI O O HEL

UPFI)I?\)V:\—:‘_‘%”/EI\ ftﬁfﬁlfi
ISB (<22.3%) EF(23%=~<343%) ® Ge3x=) i OHE
n=>56 n=>57 n=>56 5
BMI? (kg/m?)® 22.1(0.5) 22.7(0.5) 23.9(0.5) 0.040 0.014
BMIMZ‘/}‘”)
O - U 49(87.5) 45(78.9) 38(67.9) 0.042 —
RELis 7(12.5) 12(21.1) 18(32.1)
JOs & 7 54w A (95%CIY 1 (Reference) 1.97(0.64-6.03) 4.51(1.50-13.57) — 0.006

D UPF: ultra-processed foods.

2 BMI: body mass index. BMI X513 H APEGGSF 2 D FEEE A £ BMI 18.5K i & o4&, 18.5L4 125, 04K % FRE,
25.0L4 EA& BB & L 72,

D ISR ITIC K AEMMEORE, BEIEHE S E (BRiERE),

Yo, BlEiE e (%),

D HEBAYVAT 4 v Z ARG, BB A v A (95%CD, e, ¥, HEER, 8, HERA, EHL L,
WL IR 2 AR R & LTI AL 7o

M, B, VX IR0 I 2TV XU AR OMt bk %7 UPF 3B 51D 6, UPFOF AR
IR & T AL R OO T IV F—E &7 A PO Z L TW A REEDARIE I N
ot LLEX D, UPF &SR E R ICELE L by XBHICZD XS 7 UPF OFIFRMIC NG, A
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B, B, BXEmR Ve WaEFEOMAGDED
FIREDNE & L < 7\ W aREBER SRR IS D7 A 0]
REMEDV R SN A, RIS, AT IVIIEHOE
W EEDOBEN D 5 L3P AFILBAEWHiT
BFEOBRTATATRE N EVHPRINT WY
BHo FITHANIz@ D, WES T RR7: UPF 28 R5E X
NTW5, UPF % EFICIHEAL, 7AEKESRYE
23V, XTI, BT 5 L LT
THHON, HEZAFIVAENEIT UPF OFH R
VWS ERREIN TSI L5, UPF O
FIH 23 W FB LB A U MEWATREVED B Do D
%0, UPF ORI SHAGE TEFIC
EHTEY, 8 P L < RV aEREEIR
IO TnWbHEEZLNS,

S0, HAD UPF B KD REM & 54 5
F, FHER 2V 7s ¥ UPF OFHICE b 5 ER % C
OWTHHE L TV BERD 5,

2. UPF OF| A & IEHE DR E

AWFFETIL, 40~74 O HITFEREZ 3225 T
UPF OFIHBA L WEIZFE BMI AHEEICE S, B
Wil hAy AHBEBICEH W RSN/, K
8%, HATHD T UPF OFIFH & B & OB
HAERLIZDDTHD, EHIOEITHIRS1D & [FH
BROFERTH -7z, Ik, ABIEREENOETH
GEB~1D DOPEE R e BHEIT, T, M,
B, S, A, EEL L, BRI A
BRELIDH, SHICRIRIVF—ERESHEL
T T, ABHE & FROKE, 7% H UPF
DOFHD A NF T BMI 8 EICHE <, e &
ALy AL EBEICEWEENME SN,

KOFZEDOMBHT R G3513, 658 ORI S i A
75% % th O T\ 7o, RUFFE CTRATIC W 7B EBHT O
FRERZ T, BRI, 1B, SITEEONIE T
1T T RWAS, SIS A B & 5L X277 73
EPFL /oYL axXET R OBEMA RIS NTWAH S
LB RO T L, L a R T G 2 R
Y ARSI

605 DL EDE AR GIC UPF ORI E 7 L A LD
BE L% f e L 7o MEWT IF 28 Cld UPF OFIH A %\
T &, Fried bOERICELBT AT VANV ERD
Ty A& 725 EDHE SN TN B,

hnis & & I UPF OFIHIC L 0 b aX= 7K
27 VA NDOTFHIChE /- AL E, BX IV
2 3 T IV OIS0 JMECIRRE S e T, b
HENIERE T, UPF OBEOFHAY IV
NT IR 7 VA WA D B A AREME L e S h
%o SHEITEROER T RUITHRHER LR L 72 -
T, Wi HMBEDPNETD 5,

20214F 2 J15H

3. AHMERDRA LFE

KBFFEICIE, WS OhDORERD S, £, R
DODREUEDZET ON D, KFFEORLEL BMI O
SATERFEE L KEL -T2 DD, BTOE

LR, WECH AL ThAET &b, flEE
RLENOEHPECERTH - 72l fEE A E V. &
MR OGN0, IGERES Vv, Lich-
T, ERO—AIIEELNETH S, 2 8H &
LG, JAEEMSEC, B £/ 3AET LORET
Bt oA TE TV ERA DS, FDI0, H
HRHMEH Y E Tl W REDOBE, EEORMS
BEOMT L)V ERANDRE & DRI TN 5
AHEMED B Do 3 BT, ABFE ClENER S Fr
B 5H b DI E DGR BHEIKEN AT - 7o)
FEIC—FHL TR\, EREBR G FRA R0 b
DT H AR HEEHERL 73 22201545/ (B5T) 20 OB e
H 7 Bl % O CORERT R A 1T > 7o ERHERY Bl
HHWTWATD, REFRSHENEPEOME & i
LATREME S D78\,

P EDORARD % DD, APFFETIE, A&
F bty & LM BT, UPF OFIFHIT#EE
DRIV, SXFTIVORRDOY AT PE—F
T, TAIVF—EREITS L, BRSO/ %R
MR SN,

vV & B

40~74 KON ERFERZSZZEDO O b,
UPF OFIHAR % WHiL, T rIVF—ERER S
—HT, RO XIV, IRFIVOREDY AT
BEmWEWVS B E L RV ERERSERURT T
Holc, IHIT, UPFOFANBEWHIL, Py
BMI g <, IBiEEes 4y A Em»r -7z, L
7o - T, RiiEEE PO E LISV T,
UPF O OFIHITREE BN LR S /e,

BT RIemE ) REBEOF S %, B
REOEIFIZ, L2LBLEL EFEd, KFEICE
L, BRI NEFIEMER (COD 1F7mvy,
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Consumption of ultra-processed foods and relationship between nutrient intake and

obesity among participants undergoing specific health checkups provided

by National Health Insurance
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obesity

Objective Obesity associated with an increased consumption of ultra-processed foods (UPF) has been

Method

Result

reported by studies abroad using the NOVA food classification system, an international framework
for classifying food according to the degree of processing. However, no such study has been conduct-
ed in Japan. In this study, we evaluated the association between UPF consumption, nutrient intake,
and obesity using the NOVA system.

In September 2017, we conducted a survey using a questionnaire of patients who had attended
routine health checkups in Manazuru Town, Kanagawa Prefecture and collected their three-day
dietary records as well as medical examination results. The final analysis included 169 patients (66
men, 103 women). Food consumed by the respondents were classified into four groups of NOVA
systems. The dietary share of UPF (UPF energy ratio) was compared to total energy intake (except
alcoholic beverages and eating out) . Nutrient intake and obesity risk were compared across the UPF
energy ratio tertile (low, middle, and high intake). Covariance and logistic regression analysis were
conducted and adjusted based on age, sex, household structure, education, income, and total energy
intake (except energy-providing nutrients, macronutrients, and protein intake per body weight) to
analyze the association between UPF consumption and nutrient intake. Finally, for obesity, we ad-
justed for physical activity and smoking status using a similar analysis of the relationship between
UPF consumption and energy providing nutrients and macronutrients.

Approximately 75% of patients investigated were older than 65 years. The average (standard
deviation) UPF energy ratio was 29.79% (15.0). There were no significant differences in socioeco-
nomic status among groups according to the UPF energy ratio. The high-UPF group had a sig-
nificantly greater total energy intake. However, the protein energy ratio, protein intake per body
weight, dietary fiber, and vitamins A, E, K, By, Bg, C, niacin, folic acid, potassium, magnesium,
and iron intake were significantly lower in the high-UPF group. Moreover, the high-UPF group had
a significantly higher BMI. The odds ratio for obesity was higher (4.51[1.50~13.57]) in the high-
UPF group than in the low-UPF group (1.00).

Conclusion Those who consumed more UPF had lower protein intake and suffered from multiple vitamin

and mineral deficiencies. Furthermore, their energy intake was greater, and the odds ratio for obesi-
ty was significantly higher. It has been suggested that excessive UPF consumption warrants further

attention.
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