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All-cause mortality
■コホート研究（コホートのプール解析含む）

Author Title Year

Stud
y
peri
od

Number
of

subjects
Source of subjects Event

followed
Number of incident

cases or deaths Participant's race

Total protein  (%energy)
Q1 2888 1.00 (reference) 0.63
Q2 2517 0.95 (0.89-1.01)
Q3 2361 0.93 (0.86-1.00)
Q4 2218 0.92 (0.84-0.99)
Q5 2397 0.99 (0.90-1.09)
Animal protein  (%energy)
Q1 2730 1.00 (reference) 0.93
Q2 2447 0.91 (0.85-0.97)
Q3 2444 0.95 (0.88-1.02)
Q4 2348 0.97 (0.89-1.05)
Q5 2412 0.98 (0.88-1.08)
Plant protein  (%energy)
Q1 2738 1.00 (reference) 0.01
Q2 2475 0.89 (0.83-0.95)
Q3 2427 0.88 (0.82-0.95)
Q4 2320 0.84 (0.77-0.92)
Q5 2421 0.87 (0.78-0.96)
Total protein 
Q1 1180 1.00 (reference) 0.96
Q2 1016 0.93 (0.84-1.03)
Q3 988 0.96 (0.86-1.08)
Q4 931 0.94 (0.83-1.06)
Q5 940 1.00 (0.86-1.16)
Animal protein 
Q1 1097 1.00 (reference) 0.96
Q2 997 0.91 (0.83-1.01)
Q3 1017 0.95 (0.85-1.06)
Q4 980 0.97 (0.86-1.10)
Q5 964 0.97 (0.83-1.14)
Plant protein 
Q1 1096 1.00 (reference) 0.59
Q2 1066 1.02 (0.92-1.13)
Q3 970 0.99 (0.88-1.11)
Q4 991 1.04 (0.91-1.19)
Q5 932 1.04 (0.88-1.23)
Total protein 
Q1 707 1.00 (reference) 0.75
Q2 606 0.91 (0.80-1.04)
Q3 554 0.84 (0.72-0.98)
Q4 542 0.90 (0.76-1.06)
Q5 616 0.97 (0.80-1.18)
Animal protein 
Q1 672 1.00 (reference) 0.87
Q2 607 0.90 (0.79-1.03)
Q3 563 0.89 (0.77-1.03)
Q4 577 0.99 (0.84-1.17)
Q5 606 0.97 (0.79-1.19)
Plant protein 0.002
Q1 666 1.00 (reference)
Q2 609 0.84 (0.73-0.96)
Q3 574 0.77 (0.66-0.90)
Q4 547 0.70 (0.59-0.83)

Confounding variables
considered Magnitude of association

All-cause
death

↓

-

-

Japanese12381

P for trend

Reference Study subjects

Category Number among cases Relative risk
(95%CI or p)

Japanese

-

-

-

CVD
mortality 3025 Japanese

-

-

↓

age ( 50, 51-55, 56-60, 61-65,
66-70, or >70 years), sex, and

percentage of energy from
saturated fat, monounsaturated

fat,
polyunsaturated fat, other fat (all

continuous), body mass index
(calculated as weight in

kilograms
divided by the height in meters
squared; <22.5, 22.5 to <25.0,

25.0 to <27.5, or 27.5), smoking
(never, past, current with 20 and

>20 cigarettes/d), alcohol
use (none/occasional or regular

consumption of ethanol of <150,
150 to <300, or 300 g per day),

physical activity (quartile
category in metabolic equivalent
hours per day), occupation status

(agriculture/forestry/fishery,
salaried/professional, self-

employed,
housework/unemployed, or

other),
intake of green tea (never, <1, 1,

2-3, or 4 cups per day) and coffee
(never, <1, 1, or 2 cups per day),

and total energy. Mutual
adjustment was performed for

animal protein and plant protein
in the respective analysis.

JPHC study70696

199
5-

201
6

2019 Cancer
mortality 5055

Association of Animal
and Plant Protein Intake

with All-cause and
Cause-specific

Mortality in a Japanese
Cohort

Sanjeev
Budhathoki

et al,



Q5 629 0.73 (0.59-0.91)
Total protein  (%energy)
Q1 1.00 (reference) 0.01
Q2 1.11 (0.66-1.88)
Q3 0.67 (0.36-1.22)
Q4 0.44 (0.22-0.90)
Animal protein  (%energy)
Q1 1.00 (reference) 0.11
Q2 1.05 (0.60-1.83)
Q3 1.03 (0.58-1.83)
Q4 0.53 (0.26-1.05)
Plant protein  (%energy)
Q1 1.00 (reference) 0.08
Q2 0.81 (0.46-1.42)
Q3 0.75 (0.41-1.36)
Q4 0.58 (0.33-1.07)

■メタ解析、系統的レビュー

Author Title Year Ref
No.

First
author Year Study period Study location Event

(*Definition)
Total protein (highest v. lowest) 0.97 (0.89-1.07) 100 -

Animal protein (highest v. lowest) 1.04 (0.95-1.14) 100 -
Plant protein (highest v. lowest) 0.92 (0.88-0.96) 100 ↓
Total protein (highest v. lowest) 0.99 (0.90-1.09) 13.84 -

Animal protein (highest v. lowest) 0.98 (0.88-1.08) 19.87 -
Plant protein (highest v. lowest) 0.87 (0.78-0.96) 20.20 ↓
Total protein (highest v. lowest) 0.96 (0.89-1.04) 100 -

Animal protein (highest v. lowest) 1.00 (0.93-1.07) 100 -
Plant protein (highest v. lowest) 0.96 (0.88-1.04) 100 -
Total protein (highest v. lowest) 1.00 (0.86-1.16) 24.95 -

Animal protein (highest v. lowest) 0.97 (0.83-1.14) 18.16 -
Plant protein (highest v. lowest) 1.04 (0.88-1.23) 22.92 -
Total protein (highest v. lowest) 1.01 (0.93-1.10) 100 -

Animal protein (highest v. lowest) 1.11 (1.01-1.22) 100 ↑
Plant protein (highest v. lowest) 0.90 (0.80-1.01) 100 -
Total protein (highest v. lowest) 0.97 (0.80-1.18) 19.26 -

Animal protein (highest v. lowest) 0.97 (0.79-1.19) 14.92 -
Plant protein (highest v. lowest) 0.73 (0.59-0.91) 16.43 ↓

Kurihara
et al. 2018 Japan CVD-mortality Plant protein (highest v. lowest) 0.80 (0.55-1.16) 7.98 -

Total protein (highest v. lowest) 0.94 (0.89-0.99) 100 ↓
Animal protein (highest v. lowest) 1.00 (0.94-1.05) 100 -
Plant protein (highest v. lowest) 0.92 (0.87-0.97) 100 ↓
Total protein (highest v. lowest) 0.99 (0.90-1.09) 13.6 -

Animal protein (highest v. lowest) 0.98 (0.88-1.08) 2.15 -
Plant protein (highest v. lowest) 0.87 (0.78-0.96) 9.62 ↓

1.01 (0.73-1.40) 2.5 -
1.01 (0.74-1.38) 2.69 -
1.14 (0.72-1.80) 1.37 -
1.26 (0.81-1.96) 1.47 -
0.89 (0.56-1.41) 1.23 -
0.81 (0.52-1.26) 1.33 -

Total protein (highest v. lowest) 0.42 (0.20-0.85) 0.58 ↓
Animal protein (highest v. lowest) 0.45 (0.23-0.89) 0.64 ↓
Plant protein (highest v. lowest) 1.12 (0.57-2.21) 0.59 -

Kurihara
et al. 2018 Japan

(NIPPONDATA CVD mortality Plant protein (highest v. lowest) 0.86 (0.75-0.99) 8.63 ↓

Total protein (highest v. lowest) 0.98 (0.92-1.05) 100 -
Animal protein (highest v. lowest) 1.00 (0.98-1.02) 100 -
Plant protein (highest v. lowest) 0.99 (0.94-1.05) 100 -

All-cause
mortality

The Kawasaki
Aging and

Wellbeing Project

Meta-analysis of 22
cohort studies

(including

All-cause
mortality

Meta-analysis of 6
cohort studies

(inluding Japanese)

2019 Japan (JPHC study)1995-2016

Meta-analysis of 8
cohort studies

(inluding Japanese)
CVD-mortality

2019 Japan CVD-mortality

All-cause
mortality

Meta-analysis of 10
cohort studies

(including

Plant protein (highest v. lowest)

Stroke mortalityJapan (the
Takatama study)

Cancer mortality

Cancer mortality

Cancer mortalityMeta-analysis of 12
cohort studies

1995-20162019
Budhath
oki et al.

Budhath
oki et al. 2019

Total protein (highest v. lowest)

Animal protein (highest v. lowest)

All-cause
mortality

↓

Age, sex, skeletal muscle mass
index, cardiovascular disease,
cancer, education, and serum

albumin levels

Japanese older
adults aged 85-

89 years
89

Weight Magnitude of association

↓↓↓

↓

Category Relative risk (95%
CI or p)

Japan (JPHC study)

Japan (JPHC study) All-cause
mortality

Budhath
oki et al.

Budhath
oki et al.

Reference Include study Design

2023

Dietary protein intake
and all-cause mortality:

results from The
Kawasaki Aging and

Wellbeing Project

Hideaki
Kurata et al. 833

201
7-

202
4

2020

Associations of Dietary
protein intake with all-
cause, cardiovascular
disease, and cancer

mortality: A systematic
review and meta-
analysis of cohort

studies

Xiang-Xiu Qi
et al.

2015Nagata et
al.
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Sauvaget
et al 2004 Japan CVD mortality



Total protein (highest v. lowest) 1.00 (0.86-1.16) 13.6 -
Animal protein (highest v. lowest) 0.97 (0.83-1.14) 2.15 -
Plant protein (highest v. lowest) 1.04 (0.88-1.23) 9.62 -
Total protein (highest v. lowest) 0.98 (0.94-1.03) 100 -

Animal protein (highest v. lowest) 1.02 (0.94-1.11) 100 -
Plant protein (highest v. lowest) 0.88 (0.80-0.96) 100 ↓
Total protein (highest v. lowest) 0.97 (0.80-1.18) 19.26 -

Animal protein (highest v. lowest) 0.97 (0.79-1.19) 14.92 -
Plant protein (highest v. lowest) 0.73 (0.59-0.91) 16.43 ↓
Total protein (highest v. lowest) 0.42 (0.20-0.85) 0.41 ↓

Animal protein (highest v. lowest) 0.45 (0.23-0.89) 1.43 ↓
Plant protein (highest v. lowest) 1.12 (0.57-2.21) 1.57 -
Total protein (highest v. lowest) 1.01 (0.73-1.40) 1.98 -

Animal protein (highest v. lowest) 1.14 (0.72-1.80) 3.01 -
Plant protein (highest v. lowest) 0.89 (0.56-1.41) 3.13 -

Kurihara
et al. 2018

Japan
(NIPPONDATA

90)
CVD-mortality Plant protein (highest v. lowest) 0.86 (0.75-0.99) 14.64 ↓

Total protein (highest v. lowest) 0.97 (0.93-1.02) 100 -
Animal protein (highest v. lowest) 1.04 (0.97-1.12) 100 -
Plant protein (highest v. lowest) 0.92 (0.87-0.98) 100 ↓
Total protein (highest v. lowest) ? ? -

Animal protein (highest v. lowest) ? ? -
Plant protein (highest v. lowest) ? ?
Total protein (highest v. lowest) 0.97 (0.91-1.03) 100 -

Animal protein (highest v. lowest) 0.98 (0.92-1.05) 100 -
Plant protein (highest v. lowest) 0.98 (0.90-1.06) 100 -
Total protein (highest v. lowest) 1.00 (0.86-1.16) 13.6 -

Animal protein (highest v. lowest) 0.97 (0.83-1.14) 2.15 -
Plant protein (highest v. lowest) 1.04 (0.88-1.23) 9.62 -
Total protein (highest v. lowest) 0.98 (0.94-1.03) 100 -

Animal protein (highest v. lowest) 1.07 (0.97-1.18) 100 -
Plant protein (highest v. lowest) 0.85 (0.78-0.93) 100 ↓

Sauvaget
et al. 2004 Japan (AHS) Stroke mortality Animal protein (highest v. lowest) ? ?

Total protein (highest v. lowest) 1.01 (0.73-1.40) ? -
Animal protein (highest v. lowest) 1.14 (0.72-1.80) ? -
Plant protein (highest v. lowest) 0.89 (0.56-1.41) ? -
Total protein (highest v. lowest) 0.97 (0.80-1.18) ? -

Animal protein (highest v. lowest) 0.97 (0.79-1.19) ? -
Plant protein (highest v. lowest) 0.73 (0.59-0.91) ? ↓

Kurihara
et al. 2018

Japan
(NIPPONDATA

90)
CVD-mortality Plant protein (highest v. lowest) 0.86 (0.75-0.99) ? ↓

Total protein (highest v. lowest) 1.05 (1.01-1.10) 100 ↑
Animal protein (highest v. lowest) 1.05 (0.97-1.14) 100 -
Plant protein (highest v. lowest) 0.93 (0.87-0.99) 100 ↓
Total protein (highest v. lowest) 0.99 (0.90-1.09) ? -

Animal protein (highest v. lowest) 0.98 (0.88-1.08) ? -
Plant protein (highest v. lowest) 0.87 (0.78-0.96) ? ↓
Total protein (highest v. lowest) 1.02 (0.95-1.09) 100 -

Animal protein (highest v. lowest) 1.01 (0.94-1.08) 100 -
Plant protein (highest v. lowest) 0.97 (0.90-1.04) 100 -
Total protein (highest v. lowest) 1.00 (0.86-1.16) ? -

Animal protein (highest v. lowest) 0.97 (0.83-1.14) ? -
Plant protein (highest v. lowest) 1.04 (0.88-1.23) ? -
Total protein (highest v. lowest) 1.08 (0.98-1.20) 100 -

Animal protein (highest v. lowest) 1.09 (1.01-1.18) 100 ↑
Plant protein (highest v. lowest) 0.86 (0.73-1.00) 100 -

Sauvaget
et al. 2004 Japan (AHS) Stroke mortality Animal protein (highest v. lowest) 0.92 (0.43-1.95) ? -

Kurihara
et al. 2018 Japan

(NIPPONDATA CVD-mortality Plant protein (highest v. lowest) 0.80 (0.55-1.16) ? -

Japan (the
Takayama Study) Stroke mortality

2020

Dietary protein intake
and all-cause mortality

and cause-specific
mortality: results from
the Rotterdam Study

and a meta-analysis of
prospective cohort

studies

Zhangling
Chen et al.

CVD-mortality
Meta-analysis of 6

cohort studies
(including

CVD-mortality

Meta-analysis of 6
cohort studies

(including

All-cause
mortality

Meta-analysis of 6
cohort studies

(including
Cancer mortality

Meta-analysis of 17
cohort studies

(including

Budhath
oki et al. 2019

Nagata et
al. 2015 Japan (the

Takayama Study) Stroke mortality

CVD-mortality

Budhath
oki et al. 2019

Meta-analysis of 10
cohort studies

(including

Meta-analysis of 17
cohort studies

(including

Nagata et
al. 2015

All-cause
mortality

Cancer mortality

Meta-analysis of 25
cohort studies

(including

All-cause
mortality

Budhath
oki et al. 2019 Japan All-cause

mortality

Budhath
oki et al. 2019 Japan (JPHC study) Cancer mortality

Budhath
oki et al. 2019 Japan (JPHC study) Cancer mortality

Budhath
oki et al. 2019 Japan CVD-mortality

Cancer mortality

Japan (JPHC study)
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Total protein (highest v. lowest) 0.97 (0.80-1.18) ? -
Animal protein (highest v. lowest) 0.97 (0.79-1.19) ? -
Plant protein (highest v. lowest) 0.73 (0.59-0.91) ? ↓
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