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Abstract
It is uncertain whether dietary intake of mushrooms rich in dietary fibre and several antioxidants is associated with a lower risk of dementia. We
sought to examine prospectively the association between mushroom intake and the risk of disabling dementia. We performed a prospective
study involving 3750 people aged 40 to 64 years residing in three communities who participated in an annual cardiovascular risk survey from
1985 to 1999. Cases of incident disabling dementia were surveyed from 1999 to 2020. We calculated the hazard ratios (HR) and 95 % CI for
incident total dementia according to mushroom intake among participants with or without a history of stroke. During a mean 16·0 years’ follow-
up in 3739 eligible participants, 670 people developed disabling dementia. For women, mushroom intake was inversely associated with the risk
of total dementia and the association was confined to dementia without a history of stroke. The multivariable HR (95 % CI) for total dementia in
women were 0·81 (0·62, 1·06) for mushroom intake of 0·1–14·9 g/d and 0·56 (0·42, 0·75) for mushroom intake above 15·0 g/d (Pfor trend= 0·003)
compared with no intake. The corresponding HR (95 % CI) for dementia without a history of stroke were 0·66 (0·47, 0·93) and 0·55 (0·38, 0·79)
(Pfor trend= 0·01). In men, no associations were observed between mushroom intake and the risk of disabling dementia. Among Japanese
women, dietary mushroom intake was associated with a lower risk of disabling dementia.
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One of the characteristics of the Japanese diet is a high
consumption of mushrooms(1). Mushrooms are rich in dietary
fibre, the intake of which has been associatedwith a lower risk of
dementia(2). However, so far, only one Japanese cohort study
has reported an association between mushroom intake and the
risk of dementia, and they found an inverse association only
among women(3). In addition, several cross-sectional studies
reported that mushroom intake was associated with improved
cognitive performance(4–7). However, the reasons for the sex-
related discrepancy of association remain unclear. Although
different types of dementia (including Alzheimer’s disease and
vascular dementia) are assumed to have different mechanisms
and risk factors, analyses based on a classification of dementia
types have not yet been conducted.

The Circulatory Risk in Communities Study (CIRCS) con-
ducted a 24-h recall dietary survey in several communities in
Japan and has been followed up to assess the risk of incident
dementia and stroke. In the present study, we sought to
investigate whether mushroom intake is inversely associated
with the risks of incident disabling dementia and dementia with/
without a history of stroke among Japanese men and women.

Methods

Design and study population

CIRCS is an ongoing dynamic community-based prospective
study involving five communities in Japan. Details of the CIRCS
protocol have been described elsewhere(8). In the present study,
cases of incident disabling dementia were surveyed in three of
those five communities: Ikawa (a rural town in Akita Prefecture
in northeastern Japan), Kyowa (a rural town in Ibaraki Prefecture
inmid-eastern Japan) and Yao (a city in Osaka Prefecture inmid-
western Japan).

We performed a prospective study involving 3750 people
aged 40–64 years who lived in these three communities and
participated in an annual cardiovascular risk survey from 1985 to
1999. Cases of incident disabling dementia were surveyed from
1999 to 2020 (except for the period fromApril 2005 to April 2008,
when the data were unavailable) in Kyowa, from 1999 to 2019 in
Ikawa and from 2006 to 2019 in Yao. We did not collect
information on the history of dementia during the baseline
survey when the participants were generally healthy and could
answer questions in the dietary interview. Instead, we excluded
those who developed disabling dementia within 5 years of the
dietary survey (n 2). Persons with invalid dietary data were also
excluded (n 9). This resulted in a total study population of 3739
people (1650 men and 2089 women).

Dietary survey

We conducted a 24-h recall dietary survey which investigated
howmuch the participants had eaten during the 24 h prior to the
interview conducted by well-trained dietitians. We recorded the
foods consumed and their amounts and then calculated the
energy intake and the nutrient intake on the basis of the Standard
Tables of Food Composition in Japan, 7th revised edition(9). The
major foods recorded as mushrooms were shiitake (Lentinula

edodes), shimeji (Hypsizygus tessulatus), enokitake (Flammulina
filiformis) and nameko (Pholiota microspora) mushrooms.

Other risk factors

The measurement of potential risk factors for dementia was
conducted at the time of the dietary survey, and these factors
have been described in a prior publication(10). The participants
rested for at least 5 min and then had their arterial systolic
pressure and fifth-phase diastolic blood pressure measured.
Well-trained study physicians or nurses conducted blood
pressure measurements using standard mercury sphygmoma-
nometers on the right arm of the participants. The physician
conducted the measurement again when the first reading
showed a systolic blood pressure greater than or equal to 140
mmHg and/or a diastolic blood pressure greater than or equal to
90 mmHg. In such cases, the second reading was used in the
analysis; otherwise, the first reading was used. We measured the
height and weight of participants wearing light clothing andwith
their shoes off and calculated the BMI (weight in kilograms
divided by height in metres squared). We collected information
on smoking status (never, former or current), number of
cigarettes smoked per d, alcohol drinking status (never, former
or current), the amount of alcohol consumption per d,
prescriptions for antihypertensives, cholesterol-lowering and
diabetes drugs, and history of a stroke through face-to-face
interviews. We measured serum glucose and total cholesterol
without a fasting requirement. The definition of diabetes mellitus
was a fasting serum glucose level greater than or equal to 126
mg/dl or a non-fasting serum glucose level greater than or equal
to 200 mg/dl and/or being on medication for diabetes.

Definition of disabling dementia

The outcome of the present study was dementia requiring care
(‘disabling dementia’), which was based on the National Long-
Term Care Insurance System. This insurance system is
compulsory for all individuals aged 40 years or more in
Japan(11). Physicians identified disabling dementia according
to the physicians’ manual issued by the Ministry of Health,
Labour and Welfare of Japan(12). We regarded disabling
dementia as the following two conditions: (1) certified for
disability under the long-term care insurance programme and (2)
with a grade of activities of daily living related to dementia above
the class of IIa (i.e. some symptoms/behaviours or communi-
cation difficulties that interfere with daily life and need
someone’s assistance to live by themselves)(13). These criteria
have been previously validated against the diagnosis by certified
psychiatrists with high specificity (96 %) andmoderate sensitivity
(73 %)(14), and the grade of activities of daily living related to
dementia was found to be highly correlated with theMini-Mental
State Examination score(15). We did not possess the data on the
specific types of dementia (i.e. Alzheimer’s disease and vascular
dementia). Instead, we classified disabling dementia into two
subtypes: with or without a history of stroke based on a
systematic stroke registration during the follow-up period for
disabling dementia and the self-reported history of stroke at the
time of the dietary survey. The definition of stroke in our
systematic registration was a rapid-onset focal neurological
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disorder persisting for more than 24 h or until death. In the
present study, we identified 90 % of stroke occurrences using
standardised criteria based on computed tomography or MRI(16),
while the remainder were identified using previously reported
clinical criteria for diagnosis without imaging(17,18). Due to the
availability of stroke registry data, the stroke subtype analysis
was conducted using the follow-up data until 31 December 2015
for Kyowa, and until 31 December 2018 for Ikawa and Yao.

Statistical analysis

We classified participants into three groups according to
mushroom intake per d: no intake (0 g/d), intake below the
median (0·1–14·9 g/d) and intake above the median (≥ 15·0 g/d)
on the basis of the dietary survey conducted from 1985 to 1999.
Age- and sex-adjusted means and percentages of characteristics
of participants at the time of the dietary survey were compared
between groups. Follow-up started from 1999 (2006 for Yao) and
ended at the time of diagnosis of incident dementia, move out to
a different community, death or end of follow-up, whichever
came first. We calculated hazard ratios (HR) and 95 % CI for
incident total dementia and dementia with/without a history of
stroke for the two groups of participants with some mushroom
intake (mushroom intake between 0·1 and 14·9 g/d, and
mushroom intake greater than 15·0 g/d) compared with the
group with no mushroom intake using Cox proportional hazard
models sex-specifically. The proportional hazards assumption
was tested using the interaction term of time by mushroom
intake and was not violated for each outcome. We adjusted for
age (continuous) and nested by communities in model 1. We
further adjusted for energy intake (continuous), smoking status,
drinking status, intakes of vegetables (quartile), fruits (quartile),
fish (quartile), meat (quartile) and sodium (quartile) in model 2.
The soluble fibre intake (quartile) was further adjusted in model
3, and the insoluble fibre intake (quartile) in model 4. We
evaluated multiplicative interaction between men and women.
The statistical significance of multiplicative interactions of HR
were calculated using the Wald test. Analyses were conducted
using SAS 9.4 (SAS Institute). All probability values for the
statistical tests were two-tailed, and probability values below
0·05 were considered significant.

Results

During 16·0 years of average follow-up in 3739 participants, a
total of 670 people (260 men and 410 women) developed
disabling dementia. The incidence rates per 1000 person-years
were 10·2 in men and 12·0 in women, respectively.

Table 1 shows the age- and sex-adjusted baseline character-
istics according to mushroom intake. The proportion of women,
being prescribed cholesterol-lowering medication, the mean
value of diastolic blood pressure, and intakes of total fat, protein,
total fibre, vegetables, meat and sodium were positively
correlated with mushroom intake (Table 1).

For women, mushroom intake was inversely associated with
the risk of total dementia and dementia without a history of
stroke, but not with dementia with a history of stroke (Table 2).
Among women, the multivariable HR (95 % CI) in model 2 for

total dementia for those with mushroom intake between 0·1 and
14·9 g/d and those with mushroom intake greater than or equal
to 15·0 g/d were 0·81 (0·62, 1·06) and 0·56 (0·42, 0·75) (Pfor
trend = 0·003), respectively, while the multivariable HR (95 % CI)
for dementia without a history of stroke were 0·66 (0·47, 0·93)
and 0·55 (0·38, 0·79) (Pfor trend= 0·01), respectively, compared
with those with no mushroom intake. The multivariable HR
(95 % CI) per 10 g/d increment of mushroom intake were 0·89
(0·82, 0·96) for total dementia and 0·88 (0·80, 0·98) for dementia
without a history of stroke. However, we did not observe any
associations between mushroom intake and the risk of disabling
dementia in men. Further adjustment for intakes of soluble and
insoluble fibres slightly attenuated the associations of mushroom
intake with the risk of total dementia and the risk of dementia
without a history of stroke in women, but we still observed
significant associations. We adjusted further for hypertension
(systolic blood pressure≥ 140 mmHg and/or diastolic blood
pressure≥ 90 mmHg, and/or taking antihypertensive medica-
tion), diabetes mellitus (fasting glucose≥ 126 mg/dl or non-
fasting glucose≥ 200 mg/dl and/or taking medication) and
obesity (BMI≥ 25 kg/m2) which could mediate the mushroom–

dementia association, but the results did not change. The
multivariable HR of total dementia for mushroom intake
between 0·1 and 14·9 g/d and mushroom intake greater than
or equal to 15·0 g/d were 0·85 (0·65, 1·12) and 0·58 (0·43, 0·78),

Table 1. Characteristics of participants according to mushrooms intake at
dietary surveys

Mushrooms intake (g/d)

0 0·1–14·9 ≥ 15 Pfor trend

Number 2560 528 651
Age (year*) 51·4 51·2 50·9 0·11
Women (%†) 51·7 65·0 65·0 < 0·001
BMI (kg/m2) 23·8 23·8 23·7 0·68
Current smoker (%) 30·0 22·2 20·9 0·31
Current drinker (%) 41·4 33·7 35·5 0·22
Systolic blood pressure (mmHg) 130 131 131 0·18
Diastolic blood pressure (mmHg) 81·1 81·3 81·9 0·02
Antihypertensive medication (%) 12·5 11·0 13·1 0·44
Diabetes mellitus (%) 4·9 4·7 4·1 0·90
History of stroke (%) 1·0 0·8 1·2 0·61
Serum total cholesterol (md/dl) 199 202 202 0·43
Cholesterol-lowering medication (%) 1·9 1·7 3·5 0·03
Energy (kcal/d) 1989 1948 1950 0·23
Carbohydrate (g/d) 291 281 278 0·49
Total fat (g/d) 46·5 46·5 49·1 0·0009
Protein (g/d) 69·9 71·0 72·0 < 0·001
Total fibre (g/d) 14·3 15·4 16·9 < 0·001
Soluble fibre (g/d) 3·0 3·1 3·5 < 0·001
Insoluble fibre (g/d) 10·5 11·5 12·7 < 0·001
Intakes of vegetables (g/d) 267 267 318 < 0·001
Intakes of fruit (g/d) 142 139 161 0·07
Intakes of fish (g/d) 97·7 97·7 91·3 0·35
Intakes of meat (g/d) 46·5 49·4 56·4 < 0·001
Intakes of Na (mg/d) 4522 4664 4764 < 0·001
Intakes of shiitake (g/d) 0 3·4 13·4 < 0·001
Intakes of shimeji (g/d) 0 0·9 6·3 < 0·001
Intakes of enokitake (g/d) 0 0·6 7·4 < 0·001
Intakes of nameko (g/d) 0 0·5 2·2 < 0·001
Intakes of vitamin D (mg/d) 10 9·5 9·2 < 0·001

Otherwise adjusted for age and sex.
* Adjusted for sex.
† Adjusted for age.
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respectively, in women compared with no mushroom intake
(Pfor trend= 0·006).

Since the data regarding registration of dementia diagnosis
between 2005 and 2008 in Kyowa were unavailable, we
performed a sensitivity analysis starting follow-up from 2009
in order to reduce the possibility of reverse causation. The results
did not change essentially (online Supplementary Table 1). Of

note, when we excluded the participants who had had a history
of stroke, the results did not change substantially. The
multivariable HR of total dementia for mushroom intake
between 0·1 and 14·9 g/d and mushroom intake greater than
or equal to 15·0 g/d were 0·82 (0·63, 1·07) and 0·57 (0·43, 0·77),
respectively, in women compared with no mushroom intake
(Pfor trend= 0·005). It was also possible that mushroom

Table 2. Multivariable hazard ratios and 95% CI of incident dementia according to mushrooms intake

Men Hazard ratios 95% CI Hazard ratios 95% CI

Mushrooms intake (g/d) 0 0·1–15·0 > 15·0 Pfor trend Pfor interaction by sex
Number of subjects 1237 185 228
Total dementia
Person-years 19 038 2825 3688
Number of cases 201 24 35
Incidence rate per 1000 person-years 10·6 8·4 9·5
Model 1 1·00 0·97 0·63, 1·48 1·12 0·78, 1·61 0·44 0·005
Model 2 1·00 1·29 0·59, 2·82 0·84 0·38, 1·88 0·29 0·006
Model 3 1·00 1·12 0·73, 1·74 1·21 0·84, 1·76 0·25 0·006
Model 4 1·00 1·13 0·73, 1·74 1·20 0·82, 1·75 0·31 0·005

Dementia without a history of stroke
Person-years 17 127 2533 3320
Number of cases 115 12 21
Incidence rate per 1000 person-years 6·7 4·7 6·3
Model 1 1·00 0·85 0·47, 1·55 1·28 0·80, 2·04 0·25 0·007
Model 2 1·00 1·09 0·59, 2·03 1·45 0·90, 2·36 0·12 0·006
Model 3 1·00 1·10 0·59, 2·04 1·49 0·92, 2·42 0·09 0·006
Model 4 1·00 1·09 0·58, 2·03 1·47 0·89, 2·41 0·12 0·005

Dementia with a history of stroke
Person-years 17 127 2533 3320
Number of cases 54 8 7
Incidence rate per 1000 person-years 3·2 3·2 2·1
Model 1 1·00 1·20 0·57, 2·54 0·80 0·36, 1·77 0·88 0·31
Model 2 1·00 1·14 0·53, 2·44 0·86 0·39, 1·91 0·70 0·35
Model 3 1·00 1·29 0·59, 2·82 0·86 0·38, 1·92 0·89 0·34
Model 4 1·00 1·30 0·60, 2·84 0·86 0·38, 1·95 0·62 0·34

Women Hazard ratios 95% CI Hazard ratios 95% CI

Mushrooms intake (g/d) 0 0·1–15·0 > 15·0 Pfor trend

Number of subjects 1323 343 423
Total dementia
Person-years 21 260 5600 7270
Number of cases 280 72 58
Incidence rate per 1000 person-years 13·1 12·9 8·0
Model 1 1·00 0·81 0·62, 1·05 0·55 0·41, 0·73 0·002
Model 2 1·00 0·81 0·62, 1·06 0·56 0·42, 0·75 0·003
Model 3 1·00 0·83 0·63, 1·08 0·59 0·44, 0·78 0·007
Model 4 1·00 0·86 0·66, 1·13 0·60 0·45, 0·81 0·01

Dementia without a history of stroke
Person-years 19 063 5007 6416
Number of cases 191 41 37
Incidence rate per 1000 person-years 10·0 8·2 5·8
Model 1 1·00 0·67 0·48, 0·94 0·55 0·39, 0·78 0·01
Model 2 1·00 0·66 0·47, 0·93 0·55 0·38, 0·79 0·01
Model 3 1·00 0·66 0·47, 0·93 0·57 0·40, 0·82 0·03
Model 4 1·00 0·70 0·49, 0·99 0·60 0·41, 0·86 0·05

Dementia with a history of stroke
Person-years 19 063 5007 6416
Number of cases 28 9 7
Incidence rate per 1000 person-years 1·5 1·8 1·1
Model 1 1·00 1·14 0·54, 2·41 0·71 0·31, 1·63 0·27
Model 2 1·00 1·15 0·54, 2·48 0·86 0·37, 2·01 0·46
Model 3 1·00 1·22 0·56, 2·64 0·94 0·40, 2·20 0·58
Model 4 1·00 1·32 0·60, 2·88 0·91 0·38, 2·18 0·50

Model 1: Adjusted for age and energy, and stratified by area.
Model 2: Multivariable model adjusted further for smoking status, drinking status, intakes of vegetables, fruits, fish and meat.
Model 3: Multivariable model adjusted further for variables in model 2 and soluble fibre.
Model 4: Multivariable model adjusted further for variables in model 2 and insoluble fibre.
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consumption varied by season, but the results were similar when
the analysis was conducted separately for each of the four
seasons, although they were not always statistically significant
probably because the numbers of participants were limited (data
not shown).

Discussion

We found an inverse association between mushroom intake and
the risk of incident disabling dementia only in women. The
associationwas confined to dementia without a history of stroke.

This sex-related discrepancy of association was consistent
with a previous study. This was a prospective study involving
13 230 Japanese participants aged 65 years or above with a
5·7-year follow-up, which showed an inverse association
between mushroom intake and the risk of dementia in women
but not inmen. ThemultivariableHR (95 %CI) for personswith a
mushroom intake of 1–2 times/week and a mushroom intake
greater than or equal to 3 times/week were 1·15 (0·92, 1·43) and
0·97 (0·76, 1·24) (Pfor trend= 0·83), respectively, in men, and 0·80
(0·66, 0·98) and 0·68 (0·55, 0·85) (Pfor trend< 0·01), respectively,
in women, compared with those with a mushroom intake less
than 1 time/week(3).

No other cohort study has examined the association between
mushroom intake and the risk of dementia. A randomised
control study of thirty Japanese aged 50–80 years, which divided
participants into two 15-person groups, showed that oral
administration of four 250 mg tablets containing 96 % of
yamabushitake mushroom (Hericium erinaceus) dry powder
three times a day for 16 weeks increased scores on the cognitive
function scale comparedwith the placebo group (P< 0·001)(4). A
cross-sectional study involving 663 people aged 60 years or
above in Singapore showed that mushroom consumption was
associated with a lower prevalence of mild cognitive impair-
ment. The multivariable OR (95 % CI) for mild cognitive
impairment in those with mushroom consumption greater than
two portions per week was 0·43 (0·23, 0·78) compared with
those with mushroom consumption of less than one portion per
week (Pfor trend= 0·006)(5). Another cross-sectional study of 2840
people aged 60 years or more in the USA reported that greater
mushroom intakewas associatedwith higher scores on cognitive
performance tests evaluating new verbal learning, immediate
and delayed memory, verbal semantic fluency, attention, and
processing speed(7). Yet another cross-sectional study of 2031
people aged 70–74 years in Norway reported a significant
association between a high mushroom intake (> 10th percentile
or more) and better cognitive performance, including episodic
memory, executive function, perceptual speed, visuo-spatial
skills, an improved score on a modified version of the Mini-
Mental State Examination and enhanced access to semantic
memory(7). However, the above-mentioned four studies did not
show sex-specific results.

The potential effects of dietary fibre contained in mushrooms
are involved in the pathophysiology of cognitive decline and
dementia. The CIRCS previously showed that fibre intake,
especially soluble fibre intake, was inversely associated with the
risk of disabling dementia(2). An animal study showed that the

administration of soluble fibre changed the gut microbiome,
which contributed to the production of butyrate, acetate, and
total SCFA in the gut and to the prevention of inflammation of
microglia(19). Dietary fibre-deficient mice presented decreased
Bacteroidetes and increased Proteobacteria in the gut and
developed cognitive impairment, including decline of spatial
memory and temporal order memory, as well as disabilities in
daily living performance(20). However, we observed a similar
association between mushroom intake and the risk of disabling
dementia even after further adjusting for soluble and insoluble
fibre intake. Therefore, some nutrients other than dietary fibre
such as vitamin B, vitamin D, polyphenol and ergothioneine
could contribute to this association. It has been reported that
accumulation of amyloid led to neural alterations in young and
middle-aged adults(21), and that antioxidants obtained from
foods may slow the neuronal damage related to amyloid
β-peptide-induced oxidative stress(22). Diet patterns containing
anti-inflammatory nutrients such as vitamin B, vitamin D3 and
polyphenol decrease the levels of pro-inflammatory prostaglan-
dins and eicosanoids and could counteract Alzheimer’s disease
pathologies(23). Ergothioneine is an amino acid with potent
antioxidant activity produced by fungi and actinobacteria(24). An
animal study reported that mice orally fed ergothioneine showed
improved memory and learning abilities compared with the
controls(25). A human study reported that plasma levels of
ergothioneine were lower in patients with mild cognitive
impairment than age-matched controls without cognitive
impairment(26). These studies support our findings that mush-
room intake was associated with the risk of dementia without a
history of stroke (which is likely to be Alzheimer’s disease), but
not with the risk of dementia with a history of stroke (which is
likely to be vascular dementia). However, in the present study,
we calculated the HR for the risk of disabling dementia adjusted
for vitamin B1, vitamin B2, niacin, vitamin B6, folate, vitamin D,
and vitamin K, respectively, but the results did not change. Since
we did not collect information on antioxidant nutrition including
polyphenol and ergothioneine, it remains unclear which specific
nutrition factor contributed to the association between mush-
room intake and the risk of disabling dementia.

We found the association between mushroom intake and
incident disabling dementia only in women. The reason for
the difference between men and women is uncertain, but the
sex-dependent antioxidant metabolism in the brain affected
by Alzheimer’s disease may be involved; the levels of
4-hydroxynonenal (a marker of oxidative damage) were
reported to be higher in female Alzheimer’s disease patients
than inmale patients(27), whichmay reflect a higher susceptibility
against oxidative stress than that of men. As mentioned above,
mushrooms contain several antioxidant nutrients, which could
protect against oxidative stress and prevent dementia more
effectively in women. Although it is unclear whether mushroom
intake affects sex hormone production in humans, an animal
study reported that adenosine contained in mushrooms contrib-
uted to increased testosterone production(28). A meta-analysis
showed that a low testosterone levelwas associatedwith a higher
risk of Alzheimer’s disease(29). On the other hand, a randomised
control study involving 788 men aged 65 years or more reported
that 1-year testosterone treatment did not improve cognitive
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impairment(30). Testosterone level may be a useful biomarker for
dementia, but increasing production of testosterone may not
contribute to the riskofdementia.As for our study,wedidnot find
any mushroom–dementia association in men.

The strengths of this study are that participants were
relatively young (59·7 years of age on average) community-
dwelling people, in contrast to a prior study (aged 65 years or
more)(3) allowing us to examine the association of eating habits
in midlife with the risk of dementia in later life, and that the
target group consisted of members of the Japanese general
population, who commonly consume mushrooms. We were
also able to secure a long follow-up period (24·1 years on
average).

Several limitations should be noted. First, we did not survey
the socio-economic status of participants, which could be a
residual confounding factor. National surveys of Japanese
representative population samples have showed that mush-
room intake was positively correlated with household income
in 2014(31) and with household expenditure between 2003 and
2007(32). Second, we collected diet information based on a 24-h
recall dietary survey, so it is likely that misclassification of
dietary intake occurred. However, it is unlikely that participants
who rarely ate mushrooms would happen to eat them on the
day of the survey. In contrast, it is possible that a participant
who occasionally ate mushrooms happened not to eat them on
the day of the survey. When we collapsed those with
mushroom intake between 0·1 and 14·9 g/d and those with
mushroom intake greater than or equal to 15·0 g/d into one
group, themultivariable HR of disabling dementia for ‘0·1 g/day
or more intake’ versus ‘no intake’were 0·68 (0·55, 0·84) for total
dementia and 0·60 (0·46, 0·79) for dementia without a history of
stroke in women.We did not observe any associations between
mushroom intake and risk of disabling dementia in men. Third,
lifestyle changes including mushroom intake might have
occurred during the follow-up period. In a subsample of
participants, we examined the repeatability of mushroom
intake among those who completed the dietary survey twice or
more at intervals 10 (±3)-year apart (n 201). The 10 (±3)-year
repeatability of mushroom intake was as follows: among these
201 participants, 147 were classified as having ‘no mushroom
intake’ (0 g/d) in the first survey, and 94 (64 %) of these 147
participants were classified as having ‘no mushroom intake’ (0
g/d) in the second survey (kappa statistic = 0·11). Fourth, we
did not have data on dementia types. We assumed that
dementia with a history of stroke was likely to be vascular
dementia and that dementia without a history of stroke was
likely to be Alzheimer’s disease. Last, we did not collect data on
the history of dementia at the baseline survey. Instead, we
excluded those who developed disabling dementia within 5
years of the baseline survey. Furthermore, since cases of
incident dementia were not registered from 2005 to 2008 in
Kyowa and from 1999 to 2005 in Yao, we performed a
sensitivity analysis starting the follow-up from 2009, and we
generally observed the same results (online Supplementary
Table 1).

In conclusion, mushroom intake was associated with a lower
risk of incident disabling dementia, especially dementia without
a history of stroke, among Japanese women.
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