Association of soy and fermented soy product intake with total
and cause specific mortality: prospﬁ:tive cohort study
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Table 1 | Baseline characteristics of study participants according to fifth of total soy product intake. Values are numbers (percentages) unless stated otherwise
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Hiroyasu Iso,” Shoichiro Tsugane", for the Japan Public Health Center-based Prospective Study Men (n=42750)* Wainen (n=50 165)*
Group . First Fifth First Fifth
: Eitg’;l;fdas‘:: BMJf 2620;368 :m34 Cheracteristics (lowest intake)  Second Third Fourth (highest intake) (lowestintake} Second Third Fourth (highest intake)
)/, itp: b doi.ong/10.11 36 /brjm34 No of participants 8550 8550 8550 8550 8550 10033 10033 10033 10033 10033
ABSTRACT 4 j/ Accepted: 16 December 2019 Mean (SD) age (years) 55.1 (8.0) 55.9 (7.8) 56.2 (7.6) 56.7 (7.5) 57.6 (7.5) 55.8 (B.4) 56.4 (8.0) 56.5 (7.8) 57.0 7.5) 58.0(7.4)
' RESULTS Mean (SD) body mass index (kg/fm?)  23.5{2.9) 23.5 (2.8) 3.6 (2.8) 23.6 (2.8) 238009) 232(3.2) 23.3(3.1) 23.4(3.1) 23.5(3.1) 23.9 (3.2)
OB_jECT“'_'E L Duting 14.8 years of follow-up, 13 303 deaths were Current smoker 4220 (52.0 4005 (49.2) 3804 (46.6) 3687 (45.3) 33800418 835 (9.0) 565 (6.0) 482 (5.1) 439 (4.6) 424 (4 5)
To investigate the association between several types identified. In the multivariable adjusted models, Alcohol intake (21 day/week) 5833(69.0)  6064(71.5) 6002 (70.9) 5733(67.6)  5320(63.3) 1732(17.9) 1509 {15.5) 1375 (14.1) 1116 {114) 917 (9.4)
of soy products and ail cause and cause specific intake of t 1al roducts was not significantly Diabetes mellitus 504 (5.9) 564 (6.6) 573 (6.7) 599 (7.0) 755 (8.8) 330(3.3) 322 (3.9) 312 (3.1) 363 (3.6) 471 (4.7)
mortality. inta e of total soyp l lity, red with the Antihypertensive drugs 1320 (15.4) 1487 (17.4) 1543 (18.1) 1635 (19.1) 1811 (21.2) 1659 (16.5) 1871{(18.7) 1926 (19.2) 1966 (19.6) 2329 (23.2)
DESIGN associated with total mortality. Compa Health check-up 6708 (78.5) _ 7061(82.6)  7132(83.4) 7178 (84.0) _ 7081(82.8)  B063 (80.5)  BA459{84.3)  B570 (85.4)  B677(86.5) 8573 (85.5)
: lowest fifth of total soy product intake, the hazard Sports or physicat exercise (almost
Populat}on based cohort Study_ ratios in the highESt fifth were 0.98 (950/0 confidence every day) 395 (4.8) 424 (5.1) 423 (5.1) 492 (6.0) 528 (6.5) 426 (4.5) 503 (5.2) 507 (5.3) 533 (5.5) 631 (6.7)
SETTING interval 0.91 to 1.06, P, =0.43) in men and 0.98 Postmenopausal - - - 6503 (69.3) 7080 (74.3) 7189 (75.7) 7500 {(78.9) 7677 (82.6)
Japan Public Health Centre-based Prospective Study,  (0.89 10 1.08, P,p,(=0-4€) in women. ntake of T R 1 772 T Y Y W T YT W T Y S VY7 7Y T W YR V72
PR P . 5 inversely associated offee intake (>once/day, . . . 29, ., 7 . N ] . R
which includes 11 public health centre areas in Japan. fe.rme"tEd S0y produFts_wa ' y as Green tea intake $>once/day) 4010 (45.6) 4845 (58.7) 5058 (61.2) 5028 (60.7) 4796 [58.0) 5467 {57.8) 6210 (64.0) 6361 {65.7) 6155 (63.2) 5512 (57.2)
PARTICIPANTS with all cause mortality in bath sexes (highest versus Median Gterquarile range) dietary imiaker:
ici lowest fifth: 0.90 (0.83 t0 0.97), P, =0.05 in men, : A "
92915 participants (42 750 men and 50 165 women)  OWe b o o nd women). Natto Energy (kcal/day) 2035 2140 2129 2091 1993 1742 1819 1815 1778 | 1716
aged 45 to 74 years. and 0.89 (0.80t0 0.98), P, ,=0.01 in . o | (1643-2494) (1744-2607) (1747-2575) (1711-2557) (1615-2487) (1403-2164) (1485-2244) (1498-220%) (1461-2168) (1384-2128)
showed significant and inverse associations with tota Fruit (g/day) 115(51-201)  130(66-219)  143(77-231)  149(79-237)  146(78-239) 184 (104-294) 203 (127-310) 207 (129-309) 204 (129-304) 193 (118-291)
EXPOSURES cardiovascular disease related mortality in both sexes. Vegetables (g/day) 129 (81-193) 57 (107-224)  172(119-245) 177 (120-252) 194(128-281) 163(110-233) 1090(136-265) 206 (148-283) 212(152-289) 220(151-309)
Intake of total soy products, fermented soy products  qneiUSIONS Fish (g/day) 71(47-105)  78(53-112)  81(56-114)  82(56-116) 79 (53-115)  70(46-100)  78(53-107)  BO(56-109) 80 (56-108) 75 (5-107)
(natto and miso), non-fermented soy products, and In this study a higher intake of fermented soy was Meat (g/day) 59 (37-89) 57 {36-84) 55 (35-80) 52(33-78) 49 (29-75) 53 (33-80) 51 (33-77) 49 31-71) 47 (29-69) 43 (25-66)
tofu from a five year survey questionnaire. ciated with a lower risk of mortality. A significant Total soy products (g/day)+ 37 (27-46) 67 (60-73) 92 (85-98) 121 (112-130) 178 (157-221) .37 (27-45) 64 (5B-70) B7 (81-93 115 (107-124) 174 (151-221)
MAIN OUTCOME MEASURES associate b n intake of total soy products Natta (g/day) 2,5 (1.16.9) 59 (1.5-13.3)  10.0(2.5-19.8) 13.6(3.9-280) 16.2(28363) 3.4 (1379 7.3 (2.0-15.00  11.8(4.0-22.2) 155(53-28.8) 17.4 (4.1-36.8)
; . association between + however, observed Miso (g/day) 67 (3.1-11.1)  148(9.6-217) 22.1(13.5-28.9) 26.3 (17.6:34.7) 28.8(19.0-39.3) 6.0(2.7-99)  12.2 (7.7-17.9) 17.6 (10.7-24.5) 22.3 (13.4-20.2) 24.4 (147-33.5)
All cause and cause specific mortality (cancer, and all cause mortality was not, ho " . Tofu (g/day) 17 (1017) 26 (17-38) 32 (21-47) 44 (28-64) 80(48.121)  18(11-25) 28 (19-39) 35 (24-49) 48 (32-65) 83 (52-124)

total cardiovascular disease, heart disease,
cerebrovascular disease, respiratory disease, and

The findings should be interpreted with caution
because the significant association of fermented soy

*Numbers of missing men and women were, respectively, 342 and 1347 for body mass index, 2112 and 3134 for smoking, 455 and 1396 for alcohol consumption, 1569 and 2280 for physical exercise, 2232 and 2482 for coffee intake, and 1583 and
1947 for green tea intake. 2745 women were missing for use of exogenous female hormanes and 2954 for menopausal status.

tFood intakes were adjusted for energy intake using the residual method.

o - i donti Tctyi : justed residuat
injury} obtained from residentiat registries and death products might be atten uated by unadjust #5um of seven soy foods in the questionnaire. Along with total say products, the table shows the amount of main soy products. The amount of mise was calculated from the amount of miso soup. Total tofu intake was calculated as the sum of the amount

certificates, confounding. of tofu, tofu in miso soup, and other tofu products.
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103 472 i \\ ‘Ir:tbelrev :lls)R:f;.kl :: :gt:::dsz tr;::rtmaiisi? according to fifths of total soy, fermented soy, and non-fermented soy product intake in Japanese men and women, Values are hazard ratios {95% confidence
Participants established in Japan Public Health Cenire-based Prospective Study
Men (n=42750) Women (h=50165)
(510 557) Varlables First Second Third Fourth Fifth piran® First Second Third Fourth Fifth prrendl
| Total soy products*: -
- 4634 Participants reported history of cancer, Intake (g/day) 53.2 53.2-79.2 79.2-104.6 104.6-141.3 »141.3 <51.6 51.6-75.3 75.3-99.7 99.7-135.9 *135.9
stroke, o cardial infarction No ofde.aths = 1531 1593 1626 1676 1944 $42 958 917 977 1139
§923 Participants reported extreme energy Cumulative mortality rate (%)}t 7.30 6.76 6.53 6.29 6.82 2.78 2.65 2.44 2,47 261
. intakes (<2.5 or >97.5 centile) Model 14 100 992 0.89 0.86 0.93 003 100 096 0.88 0.89 0.94 0.09
‘L (0.86 to 0.99) (0.83 0 0.96) {0.80t0 0.92) {0.87 to 1.00) — (0.87 to 1.05) {0.80 to 0.96) (0.81 t00.98) (0.86 10 1.03)
.96 0.94 091 0.98 . *, 1.00 1.01 0.95
Model 2§ 1.00 N ) 0.26 0.58 0.46
A {08910103) (0.8710101) (0.84100.98)  (0.91t0108) ;°*3 J (0.92101.10)  (0.86t01.04)  (0.87t01.06)  (0.89t0 1.08)
4. 42750 menand 50 165 women, foliow-up unti Fermented soy productsy: =
31 December 2012, and untit 31 December 2009 in one Tokyo area intake (g/day) <13.4 13.4-24.1 24.1.35.2 35.3-50.2 ¥50.2 2.5 12.5-22.2 22.2-32.9 32.9-46.6 *46.6
No of deaths 1657 1530 1600 1763 1820 1033 955 9125 963 1057
Fig 1 | Flow of participants through study Cumulative mortality rate (%)t 7.32 6.63 6.56 6.86 6.40 2.88 2.67 2.50 2.46 2.49
0.90 0.8% 093 0.87 1.00 0.92 0.87
Model 1¢ 1.00 ' 0.85 0.86
(0.84t00.97) (0.83t0096) (0.8719101) (0.81t0094) 2009 (0.85101.01) (07910095  (0.77100.94) (0.78100.95) 2002
0.92 0.91 0.95 0.90 1.00 0.95 0.91
Model 25 1.00 ' ' 0.90 0.89
©85t00.98) (0.85t00.98) (0.8t 1.03) (0.83 10 0.97) 1‘@ } (0.87t01.04)  {0.83t01.00)  (0.81100.99) (0.80t00.98) oL
s Non-fermented soy products**: :
. fntake (g/day} «17.3 17.3-28.3 28.3-45.5 43.5-72.9 ¥172.9 <19.2 19.2-30.7 30.7-45.9 45.9-74.7 e
//, - ;%\ No of deaths 1654 1515 641 1723 1837 1054 909 860 963 1147
/\{KJ L Cumulative mortality rate (%)t 7.17 6.38 6.65 6.56 6.71 TN 2.87 2,51 .27 2.51 2.73
Model 13 1.00 0.89 0.82 0.91 0.93 : 0.17 ’. 1.00 0.87 0.79 0.87 0.95 0.31
77 {0.83100.95) (0.86 t0 0.99) (0.85 t0 0.98) (0.87 to 1.00} L (0.80 t0 0.95) (0.72 to 0.95) (0.80 to 0.95) (0.87 to 1.04)
. g 0.94 1.00 0.99 ) 1.0t : ¢ 1.00 0.93 0.84
_ g Model 2§ 1.00 con ; : 0.95 1.00 0.80
L D) 9 ?ﬂ\ b {\ 2?/ (087t01.01)  (0.93t0107)  (0.92101.06) (09410109 032/ (08510102 (07710093)  (0.86t01.04)  (0.92t0 1.10)
- ! \ -~ : Mf *Sum of natto, miso, three kinds of tofu (tofi, yushidofu, and koyadafu), Fried tofu (abura-age), and soy. —
- ?& Nt e L7 1 tAge and geographical area adjusted mortality risk at 10 years, > q
9\ FAdjusted for age and geographical area, iy z Q
e ’r : \ : ?;?i;tos;feede .fzrsﬁ,g:n :;?fgrﬁ’izt:;? :er;z.tas;\?::mg, frequency of alcohol intake, body mass incex, sports o physical exercise, history of dizbetés or taking drugs for diabetes, taking antihypertensives, health check-up, total energy intake, and intake of green
;7 A ot r-/ 1[' - C c i C,Z” 7 fi5um of natto and miso.
I W . **Tofu, abura-age, and soy milk.
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