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Nutritional status of Japanese population as studied by total food duplicate method
— serum lipids and nutrient intake —

Yumiko Teramoto, Wakako Inoue, Kana Kawamoto, Kimiko Miyake,
Kae Higashikawa, Takao Watanabe, Naoko Matsuda-Inoguchi, Haruo Nakatsuka,
Zuo-Wen Zhang, Masayuki Ikeda and Shin-ichiro Shimbo

Nutrient intake was surveyed by total food duplicate method in combination with serum
biochemistry among adult Japanese women. The survey was conducted twice in the same 19 sites
all over Japan, once in the years around 1980 (the first survey on 199 women) and then in 1991-6
(the second survey on 379 women). The participants 19 sites were classified into four groups of
those in Hokkaido, urban areas, rural areas and Okinawa by the location of residence, and relation
of findings serum lipid analyses with nutrient intakes was examined.

In the Hokkaido group, cholesterol and triglyceride in serum, and intake of animal fat and
saturated fatty acids (SFAs) were lower in the second survey than in the first survey. In the urban
group, serum cholesterol, and intakes of animal fats and SFAs were the highest among the four
groups both in the first and second surveys. In contrast, serum cholesterol, and intakes of animal
fats and SFAs in the rural group were lower than the levels in other groups in the first survey, but
the three groups in the second survey. In Okinawa, serum cholesterol was lower than others in the
second survey. Intake of fat-based energy was high, but intakes of monounsaturated fatty acids and
n-6 polyunsaturated fatty acids were also high.

When all subjects were combined, the serum cholesterol level was 193 mg/100ml (as an
arithmetic mean) in the first survey and it was 202 mg/100 ml in the second survey, and this in-
crease was paralleled by the increase in the number of aged survey subjects. Serum triglyceride
level was 111 mg/100 ml in the first survey, and 99 mg/dl in the second survey. The reduction may
be attributable to the reduced nutrient intake among young people. Serum cholesterol correlated
significantly with intake of animal fats and SFAs, but the correlation with total energy intake was
significant only in the second survey. BMI correlated significantly with serum triglyceride levels in
both surveys, but the correlation coefficient was smaller in the second survey than in the first sur-
vey. There was no correlation between BMI and serum cholesterol in both surveys.
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SERIIELI2A (19994F)

RETIL I HEE AHETH IHBREAME,
BPME, 15T, 6B E0RNE, 1T

UB/FRE, BHRENLRMBBKOREENE
DAL, 148 & 0 CHE 1B HIRARBE O

=1 FRAFERR
o ANE BMI MfME=2vATr— Iﬁl?%vl‘ v 7y I_m?% HDL-= L =
(%) ‘ (AN) \ ‘ \ 11‘/{|E (mg/dl) )c\') K (rr}g/dl) Fnr ‘~/1/ (mg/dl)
1R 2& 1R 2% p 1 2K p 1& 2®& p 1 & 2K
24k 20~29 8 2 124.9 19.1 * 192 164 208 55 ¥ — 79
30~39 57 37 1 21.9 24.2 ** 180 182 82 79 — 62
40~49 69 84 | 22.8 23.7 190 193 101 82 ** — 61
50~59 | 51 147 | 23.5 24.0 209 206 134 102 — 58
60~69 14 90 | 23.3 24.3 198 213 138 115 — 57
70~79 0 19 | — 24.4 — 196 123 — 53
5 199 379 | 22.8 24.0 ** 193 202 ** 111 99 * — 59
JeggE 20~29 0 0] — — — — _ _ _ .
30~39 7 6 | 22.5 23.6 188 174 77 65 — 70
40~49 15 10 | 23.9 23.9 205 190 126 75 * — 64
50~59 11 18 | 23.4 24.2 225 195  ** 148 89 * — 62
60~69 2 14 | 22.6 24.8 200 207 183 133 — 60
70~79 0 5|1 —  24.0 — 183 — 126 — 56
H 35 53 | 23.4 24.2 208 194 * 126 99 * — 62
;i 20~29 1 0224 — 223 — 152 — — —
30~39 13 4 | 21.1 25.4 * 183 191 80 81 — 55
40~49 14 24 | 22.0 23.0 211 200 86 71 — 61
50~59 | 13 45 | 23.8 24.4 213 216 127 106 — 55
60~69 4 17 | 24.4  22.7 194 227 139 103 — 63
70~79 0 0| — — — — — — — —
§ 45 90 | 22.5 23.7 * 202 213 102 95 — 58
B 20~29 5 2 | 24.5 19.1 202 164 247 55  ** — 79
30~39| 31 19 | 22.2 23.4 175 185 84 63 — 65
40~49 31 37 | 23.1 23.5 175 190 93 78 — 61
50~59 | 20 63 | 23.0 23.8 200 208 126 101 — 57
60~69 5 49 | 21.5 24.7 * 202 207 126 116 — 53
70~79 0 10 — 24.9 — 205 — 133 — 53
B 92 180 | 22.8 23.9 ** 183 201 ** 107 98 — 58
{hid 20~29 2 27.2 — 153 — 137 — — —
30~39 6 8 | 21.4 25.9 185 175 82 128 — 51
40~49 9 13 | 21.2 25.4 187 189 113 116 — 58
50~59 7 21 | 24.5 23.9 204 185 148 108 — 61
60~69 3 10 | 25.4 24.5 196 226 125 102 — 64
70~79 0 4 — 23.9 — 190 — 95 — 53
Bl 27 56 | 23.0 24.6 190 192 118 111 — 59
FrH OB BN T HE

B1RFEAE LR 2 KRERCERZS Y

**p<0.01, *p<0.05
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P BE T AT B A B A¥—H  JRE BB =¥ —H BE BE= k¥
(%) (cal) (g) (%) (2) (%) (g) %))
1k 2K p 1R 2® p 1% 2®& p 1k 2K p 1&% 2K p 1% 2K p 1k 2& p
45 20~29 | 2354 1676 ¥ 80.5 58.8 13.7 13.7 58.6 40.2 21.8 21.0 364.9 270.0 64.5 65.5
30~391 2111 1956 74.8 66.6 * 14.1 13.8 51.2 56.2 21.8 25.8 ** 329.4 287.9 ** 64.1 60.5 *
40~49 | 2122 1863 ** 78.1 67.9 ** 0 14.8 14.7 52.8 52.1 22.4 25.1 *¥*327.3 273.9 ** 62.9 60.2 *
50~59 1 2151 1812 ** 77.5 66.7 ** 14.6 14.7 52.2 48.7 22.1 23.9 336.5 272.5 **  63.3 61.4
60~69 | 1964 1775 68.6 67.6 13.8 15.2 41.0 42.3 18.9 21.4 323.1 276.7 * 67.3 63.5
0~79| — 1718 — 59.6 — 14.0 — 39.2 —  20.6 — 278.4 —  65.5
&&t 12125 1823 ** 76.4 66.8 ** 14.4 14.7 51.6 48.1 * 21.9 23.6 ** 331.5 275.6 ** 63.7 61.7 **
Jt#sE  20~29| — — — - _ = - - — — - — — =
30~391 2256 2368 79.9 78.6 14.2 13.3 60.0 58.8 24.1 22.2 340.4 375.3 61.7 64.5
40~49| 2199 2041 84.2 67.2 * 15.4 13.1 51.5 56.7 20.3 24.5 343.1 305.6 64.2 62.3
50~59 | 2556 1672 ** 93.1 61.1 *x 14.9 14.6 54.5 40.7 19.7 22.3 417.2 267.2 ** 65.5 63.0
60~69 | 2457 1713 * 90.9 56.2 * 14.5 13.1 43.6 34.1 15.1 17.6 406.0 291.8 70.4 69.3
70~79| — 1862 — 59.5 — 12.8 — 35.8 —  17.7 — 321.0 —  69.5
&5t | 2337 1850 ¥ 86.5 62.8 *k 15.0 13.6 53.7 43.6 * 20.6 21.1 369.4 298.3 ** 64.5 65.3
& 20~291 3313 — 142.7 — 17.2 — 69.3 — 18.8 — 512.1 — 63.9 —
30~39| 1893 1891 69.3 73.7 14.7 16.1 58.5 55.5 27.7 26.3 264.8 260.1 57.7 57.6
40~49 | 1908 1650 * 77.0 62.8 * 15.9 15.5 58.2 53.2 27.3 28.9 263.7 223.7 * 56.8 55.6
50~59 | 1739 1854 65.2 71.0 15.2 15.4 53.4 52.3 27.4 25.1 243.7 268.0 57.4 59.5
60~69 | 1943 1802 70.7 74.5 14.9 16.6 51.1 b51.9 24.8 25.9 295.7 250.6 60.2 57.5
70~79| — — — — — — — — — — — — — —
&5 | 1889 1791 72.3 69.6 15.3 15.7 56.5 52.6 27.0 26.3 266.6 252.6 57.7 58.0
=721 20~29 | 2160 1676 67.4 58.8 12.9 13.7 52.5 40.2 21.1 21.0 345.7 270.0 66.0 65.3
30~391 2190 1841 *¥* 79.1 59.9 *x 14. 13.1 45.0 52.3 18.0 25.2 ¥* 358.3 275.1 **  67.7 61.7 *¥*
40~49 | 2270 1954 ** 80.8 71.2 * 14.4 14.6 49.7 49.2 19.4 22.6 * 368.5 299.3 ** 66.2 62.8 *
50~59 | 2249 1835 ** 83.9 68.8 *¥* 15.0 15.1 48.9 47.5 19.3 23.0 **  361.9 278.4 ** 65.6 61.9 *
60~69 | 2046 1818 72.5 70.5 14.1 15.4 39.4 40.6 17.0 20.1 344.5 289.2 69.0 64.5
70~79| — 1887 —  69.0 — 14.9 —  46.9 —  22.4 — 291.3 —  62.7
&5 | 2220 1857 **  79.7 68.7 **  14.4 14.8 47.5 46.3 18.9 22.3 ** 361.1 285.9 ** 66.7 62.8 **
{hid 20~29 | 2361 — 82.0 — 14.1 — 68.6 — 25.0 — 339.5 — 60.9 —
30~391{ 2003 1951 59.2 70.1 11.8 14.6 * 56.9 63.9 25.7 29.5 306.9 266.8 62.5 55.9
40~49 | 1819 1860 60.0 68.1 13.2 14.7 57.2 54.4 28.2 25.8 258.4 270.1 58.7 59.5
50~59 | 2002 1775 57.4 55.7 11.5 12.5 55.5 51.3 24.1 25.2 309.6 268.6 64.4 62.2
60~69 | 1527 1610 44.2 57.5 11.6 14.3 28.8 45.9 16.7 25.2 268.5 238.9 71.7 60.5
70~79 — 1114 — 36.6 — 13.1 —  24.2 — 19.6 — 192.8 —  67.4
&3 11915 1743 59.0 59.6 12.3 13.7 * 54.4 50.9 25.1 25.6 289.6 258.0 62.6 60.8
FhOFE T B E

FIRAELE 2RAERCAEEERY *p<0.01, *p<0.05
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SHbX Je¥gE #rh B i

1R 2K TR TR BIK TR HEIK T2k HE1K HIK

23 =i (199A) P (3790) (35A) p (B3A)  (45A) p (OA) (92A) p (18OA) (@27A) p (B6A)
18 B 4.4+ 2.8 ¥ 3.5% 1.7 4.4 3.9 4.2 4.0 4.4 ** 3.2 4.6 3.3
28 Wb RO 0.2+ 0.7 0.1+ 0.7 0.3 0.1 0.1 0.1 0.1 0.2 0.2 0.1
3B R R OV H R 0.0+ 0.0 0.0+ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
47 2TH 1.8+ 3.8 * 1.4+ 2.9 2.5 * 0.9 2.6 ** 1.1 1.3 1.6 1.5 1.4
5B i) l=gc 8.3+ 7.1 7.5+ 7.1 7.2 7.1 8.7 6.7 7.5 6.5 12.0 12.0
6 B EEH 1.1+ 3.2 1.2+ 3.5 0.5 0.6 1.2 1.6 1.6 1.4 0.0 * 0.5
7HE 5% | 5.7+ 5.3 6.2+ 5.0 8.1 * 5.6 5.6 7.0 56 * 6.7 3.0 3.7
8 B BanE 4.9+ 5.2 4.8+ 5.4 5.6 ** 2.8 4.4 5.1 5.8 5.7 1.3 * 3.3
9% BB 8.8+ 9.4 ** 6.1+ 6.9 8.9 ** 4.3 10.2 ** 6.6 5.8 5.3 16.8 ** 9.9
108% I 3.6+ 3.7 3.5+ 3.4 2.9 3.1 3.8 4.0 4.1 3.6 2.8 2.7
118 IR 4.9+ 6.8 5.5+ 5.7 7.4 6.0 7.7 7.9 3.2 % 4.3 2.7 * 5.1
128 BF M 0.5+ 0.6 **  0.4% 0.6 0.5 * 0.3 0.4 * 0.3 0.5 0.4 0.9 0.6
138 REH 0.2+ 0.2 0.2+ 0.2 0.3 0.2 0.2 ** 0.2 0.2 0.2 0.1 0.1
148 Ego%ek | 0.0+ 0.0 ** 0.0+ 0.1 0.0 * 0.0 0.0 * 0.1 0.0 ** 0.0 0.0 0.0
158f B8 0.1+ 0.2 * 0.1+ 0.1 0.1 * 0.1 0.0 0.1 0.1 * 0.1 0.1 0.1
168 FEIF AR 0.2+ 1.5 * 0.1+ 0.2 0.0 0.1 0.1 0.1 0.2 0.1 0.9 0.1
178 FHRB R OEER 4.8+ 6.9 ** 2.5+ 4.5 4.7 * 2.4 4.4 3.1 4.8 ** 2.4 5.4 % 2.2
18%¢ FEIMT AN 0.5+ 2.2 * 0.2+ 1.3 0.0 ** 0.3 0.7 * 0.2 0.7 ** 0.1 0.2 0.4
19%% AR 0.0+ 0.4 ** 0.8t 2.8 0.0 ** 0.9 0.1 ** 1.0 0.0 ** 0.6 0.0 ** 1.0
Wi = 50.2+18.4 **  44.2+17.4 53.4 ** 38.8 54.5 49.2 46.3 *  42.6 52.5 46.6

b fEd, MK BEHPHECEERE, BX5 HEPHE BT g
B1KRE LS 2 RAERCERED D

**p<0.01, *p<0.05
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— 26 — BY¥EEE - 545
x4 BYHIREEHX
BieER(z) |BPHEEE (o |ANMEBEE (e HYKtIEEER (2 %ﬁ%ﬁﬂ%ﬁﬁﬂ%
AM=+ASD p| AM=+ASD p| AM+ASD p| AM+ASD p | AM+ASD p
kALK | 51.6x18.6 * | 17.4%x12.0 * 4.9%+5.2 27.4+12.4 **| 32.0%16.7
gl | 53.7+19.4 * | 19.1%+12.2 * 5.6+5.2 **| 28.7+12.6 **| 33.9+18.2
#; ™ | 56.5%+16.4 21.7+11.8 4.4+5.1 27.6+12.4 37.5+16.8
B R | 47.5%17.4 13.1% 9.6 5.8+5.3 26.5+12.4 26.9+14.8
vh 8 | 54.4%21.9 22.3+14.1 1.3£3.3 28.7+11.7 38.0+15.4
F2RFAELME | 48.1%18.1 15.2+10.7 4.8+5.4 23.1+11.7 30.9+16.8
Jb¥gE | 43.6+19.1 13.4+10.0 2.8+2.8 21.4+11.0 30.2+19.1
#; T | 52.6x15.0 18.5+10.9 5.1+5.7 24.4+11.8 35.3+18.3
B K | 46.3%+16.4 13.3+ 8.7 5.7+5.6 22.8+11.9 28.2+14.7
v oM | 50.9+23.7 17.8+14.3 3.3%+5.0 24.1+11.5 32.9+16.4

FIRAELE 2KAEMCERER Y

Abiic,

Mg A AR R, 1 KRR CidtigE T
T ETE, BB MOMIR X b & EHEE &
7opy, B2 RAE T EOBEENIMHEE L, i
SAHIEE, 9 FFBEMAK, 12REERENE ],
H2RFAETH COEMIEDLL -1,

H1R, $2RAEMOHBRIILE T2, Jtigd
RRNME, BEHGHE, T CRET, BERAN,
BERCIEBRE, RNROEERE FAENTAR
5, METIREHNEL OB NER T, £

**p<0.01, *p<0.05

X &L mEm T ASED b OB HM LI, g
E TR TERE» D OB OBnN A LR
(£3),

2) EWHREIERE  HEE CERENS],
s EbEA L, RRETCIEEE 28 &
NE B OB, HEETIBREHAK, Hlm
TERLFIHLOERNRE LT, 1R
HARE 2 RO20FROBERBHOBEILE L -
2o

3) EpMIEEENE : LEEORIFER, B

x5 MNEMRLR

EAFNAREA R “
EMAE (g) | SRR (2 hfiied
—fti (g) %ffi (g)
AM+ASD p| AM+ASD p| AM+ASD p| AM+ASD p| AM=*ASD p
#1RAELME | 44.3£16.8 **| 13.3+6.3 **| 17.8+7.5 **| 13.2+4.9 * 2.6+0.8
¥l | 47.2+18.0 **| 15.1+6.7 **| 18.1%8.3 **| 14.1£5.2 **| 2.4+0.9
#} ™ | 48.2+15.5 15.5+5.9 19.3+6.8 13.4+5.1 2.3+0.8
B & | 40.5%15.3 11.4+5.4 16.1+6.8 12.9+4.6 2.7+0.8
¥ O | 46.9%+10.1 14.1+7.4 20.3+8.6 12.5+4.9 2.7+0.9
F2kFAELME | 39.1£15.9 11.7+5.6 15.3+6.9 12.1+5.1 2.5%+0.8
JedsE | 34.2%15.0 10.8+5.5 13.1+6.2 10.4+4.9 2.5+1.0
# T | 43.5=%13.5 13.5+5.0 16.8+5.7 13.2+4.9 2.440.7
B N | 37.4%15.1 10.9+4.9 14.5+6.6 12.0%5.1 2.6+0.8
o | 41.8%+19.8 12.3+7.4 17.3+8.7 12.2+4.9 2.7+0.9
F1IRAEEF 2 RFAERCEEZD D **p<0.01, *p<0.05



SERCI1IEEI2A (19994F)

®6 HBHIEHBRERE (0-3 & n-6 DHEK)

n-3 (mg) n-6 (mg) ! n-3/n-6
AM+ASD p AM+ASD p AM=+ASD p

81 KA Lk 163.1+ 77.6 ** 501.6+233.3  ** 0.34+0.13
dc¥gE 206.7+102.8 611.4-+468.8 0.36+0.11

) 125.2% 51.0 412.2+124.5 0.32+0.14

B 179.6+ 68.8 ** 520.8+113.4  ** 0.36+0.13

AR 113.3% 44.0 442.7+113.8 0.27+0.11

2 KAEeE 137.9+ 59.1 419.1+137.5 0.34+0.13
dr#gE 146.0+ 64.5 443.7+130.4 0.34+0.15

] 126.6+ 42.2 419.0+114.7 0.31+0.11

B & 151.8+ 57.9 419.7+114.4 0.37+0.12

HoE 103.9+ 63.0 393.9+218.1 0.27+0.13

BIKRAELE 2 KREMCERES D

HIRE, BAE, BOERER TN TED LT,
il DOHIR b WAMER & R hd, BRI A DR ILH
Stce B1K, #2REOBYHIREHICETIAD
nish ot (F4d).

4) FAFIRIRAIEIE  ByMIEE L F UEAE T,
1K, 2 KFAEROTERN SRR
bhishote (E5H),

5) n-3 & n-6 fERHERIEINE : BN COBA I E
L<, ZolicizEN feh -1 (FE6),

6) M@E=2vAFTr—AfEE BMI, &8, 7-A
ERE, BE, BEEREOBMGRE A, 1K,
F2RAE L SHEOTHEBEBEREY B S & ikl
ST (%7)0

**p<0.01, *p<O0.

05

7) MiErY 7YY NEE BMI, &, A
EHE, BE, BEEREOBEMRTIE, BMIfEE
DO LB RSB D b, F 1 KFHET r=0.451
~0.510, £ 2 k% r=0.247~0.341 L 2 %kHA
ECEMETH -7 (F8),

V. % 25

W, bAEO 3 AR IESEE, KRR, B
MEREBOBEUEBTHD A TVL55, B¥H,
BEIRAY, EBRBEL D b ORBOEELRBR
FRELT, AREORbIIAAE W EARESR
T30, TTREL OFFEREC L - T, Rl
DERBRRIME s & OBREAHFREL b TR

BT ML AT e —AfE B KBRS
1 Bk 5 2 KE
N N =N
Agp |WEAVAL g | mmg | A |METVALOB OB e
o | TE T ecan oo |77 (keaD
(mg/d1) ol (mg/dl) P p| r P
Je¥giE 35 208 2337 0.104 53 194 * 1850 ** FO. 016
#/ W 45 202 1889 0.258 90 213 1791 0.281 ##
B & 92 183 2220 —0.201 180 201 ** 1857 **! —0.002
A 27 190 1915 —0.146 56 192 1743 —0.191
Ft 199 193 2125 -0.053 379 202 *% 1823  **| 0.026
FrhOBUEL FEHE

FBIARARLF 2 KAERBCEEED Y
2 VAT r—L L BERICHEEES b

**p<0.01, *p<0.05
#p<0.01



— 28 — BYFELE - HH45
%8 MiErY 27U+ e BMI 0ABEIEE
#1KHAE 2 2 ki#E
mE v 7 mE sy 7
é% yawy r | BMI | TEBIERE 6% Y2y ¥ pmi | THBREK
(mg/dl) r p (mg/dl) p p r p
JeE | 35 126 23.4 0.451 # | 53 99 *| 24.2 0.341 #
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