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1 | BACKGROUND

Disturbed sleep is common in patients with dementia.! This may be
due to pathological changes in the brain regions controlling circadian
rhythms and/or sleep, or to behavioral changes caused by demen-

tia that reduce the synchrony between circadian rhythms and sleep.?

Gillian K. Reeves |

Sarah Floud

Abstract

Introduction: There is inconsistent evidence on the associations of sleep duration and
daytime napping with dementia risk.

Methods: In the Million Women Study, a total of 830,716 women (mean age,
60 years) were asked about sleep duration (<7, 7-8, >8 hours) and daytime napping
(rarely/never, sometimes, usually) in median year 2001, and were followed for the first
hospital record with any mention of dementia. Cox regression estimated dementia
detection risk ratios (RRs) during 17-year follow-up in 5-year intervals.

Results: With 34,576 dementia cases, there was strong attenuation over follow-up
in the RRs related to long sleep duration (>8 vs 7-8 hours) and usually napping (vs
rarely/never). Short sleep duration was modestly, positively associated with dementia
in the long term (RR = 1.08, 95% confidence interval [Cl] 1.04-1.12).

Discussion: There was little evidence to suggest that long sleep duration and regu-
lar napping are associated with long-term dementia risk. Short sleep duration was

modestly associated with dementia risk, but residual confounding cannot be excluded.
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Highlights

* Long sleep duration was not associated with long-term dementia risk.

» Daytime napping was not associated with long-term dementia risk.

* There is some evidence for a small higher risk of dementia related to short sleep.

However, disturbed sleep is proposed as a risk factor for dementia,>
and practicing good sleep hygiene has been suggested as a means for
preventing dementia.*

Among the various aspects of disturbed sleep, sleep duration was
assessed in relation to dementia risk in some cohorts, but the overall

evidence is inconsistent. Short sleep has been suggested to increase
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the risk of dementia potentially through reduced glymphatic clearance
of metabolite waste, inflammation, or other mediating mechanisms.’
However, a 2019 meta-analysis of prospective studies found that long,
but not short, sleep duration was associated with a higher demen-
tia risk,” whereas another 2019 meta-analysis of prospective studies,
which included cognitive decline as well as dementia as an endpoint,
suggested that both short and long sleep were risk factors.® More
recently, two prospective studies reported that short, but not long,
sleep duration was associated with higher dementia risk, and another
two studies (one of which had ~5000 dementia cases’) using data
from UK Biobank reported that both short and long sleep were asso-
ciated with higher dementia risks.*”~? Two recently published studies
reported a higher dementia risk associated with actigraphy-measured
daytime napping or self-reported dozing off during the daytime
unintentionally,”1° but a Mendelian randomization analysis reported
that daytime napping was associated with a lower Alzheimer’s disease
risk.11

Dementia has a long development period, so early symptoms of
disease may cause changes in sleep some years prior to clinical diagno-
sis, leading to spurious associations between sleep and dementia risk,
especially in the short term. In the 2019 meta-analysis,” only three
studies that examined the sleep duration-dementia relationship2-14
had a follow-up of 10 or more years, and their overall estimates were
weaker compared to those from four combined studies with <10 years
of follow-up, suggesting some degree of reverse causality. Further-
more, dementia is pathologically heterogeneous, so the different types
of dementia are likely to have different risk factors. However, only a
few published studies have reported on the association between sleep
and the risk of Alzheimer’s disease,'2"17 with only one study having
reported on vascular dementia.®

To assess if the associations of sleep characteristics with dementia
risk are likely to be due to pre-clinical disease, as opposed to represent-
ing causal risk factors, we examined dementia risk for sleep duration
and for daytime napping in relation to follow-up time in the Million
Women Study.

2 | METHODS

2.1 | Study

The Million Women Study recruited 1.3 million UK women, 50 to 64
years of age, in median year 1998 (interquartile range [IQR], 1997-
1999).18 Ethical approval was granted by East of England-Cambridge
South Research Ethics Committee. All women consented to re-contact
and follow-up via medical records. Information on data access is
provided on the Million Women Study website.

At recruitment, participants completed a written questionnaire
including information on sociodemographic, anthropometric, lifestyle,
and health factors, and participants were resurveyed at ~3 to 5 yearly
intervals. We used data on sleep characteristics collected in the median
year 2001 (IQR, 2000-2003) (hereafter called the 2001 questionnaire),

in which women were asked about their sleep for the first time. The
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RESEARCH IN CONTEXT

1. Systematic Review: A meta-analysis of ~40,000 partici-
pants from eight studies reported a positive association
with dementia or Alzheimer’s disease risk for long ver-
sus normal sleep duration. Limited prospective analyses
and Mendelian randomization analyses reported conflict-
ing results on the association of daytime napping with
dementia risk. We report sleep patterns in relation to
dementia risk in ~800,000 women (34,000 cases) over
amean follow-up of 17 years in the Million Women Study.

2. Interpretation: The substantial increases in the short-
term risk of dementia associated with long sleep (vs
7-8 h) and regular napping (vs rarely/never) were atten-
uated substantially with increasing follow-up, probably
due to reverse causation. Although short sleep duration
may be associated with higher dementia risk, its effect is,
at most, likely to be very small.

3. Future Direction: Further large studies are needed to
clarify whether the small association of short sleep dura-
tion with dementia risk is causal.

exposures of interest were total sleep duration (based on responses
to the question “about how many hours sleep do you get in every
24 hours [please include naps]” [1-23 hours as valid integer values],
grouped into <7 hours [short sleep], 7-8 hours [normal sleep, refer-
ence group], >8 hours [long sleep]); and daytime napping frequency
(based on the question “do you have a nap during the day?” with
possible responses grouped as “rarely/never” [the reference group],
“sometimes,” and “usually”).

Follow-up for the disease was carried out via electronic linkage to
National Health Service (NHS) databases (~1% of women have been
lost to follow-up).1? The primary endpoint was the first mention of any
dementia in a hospital record according to the International Classifica-
tion of Diseases (ICD)-10 codes FOO-FO3 and G30. For dementia sub-
types, the endpoints were the first mention attributed to Alzheimer’s
disease (ICD-10 FOO and G30), to vascular dementia (ICD-10 FO1),
and to dementia of unspecified type (ICD-10 FO3), respectively. Among
women with no hospital record of dementia, 1478 had dementia men-
tioned in their death certificates, and although they are not included
as dementia cases in the main analyses, they were included as cases
in sensitivity analyses. A small number of women (242) had both
Alzheimer’s disease and vascular dementia coded in the first admission
for dementia, and so were not coded as cases attributable to either
subtype in the subtype analysis. However, the 830 women who had
dementia of unspecified type and/or dementia classified elsewhere,
together with Alzheimer’s disease or vascular dementia, recorded in
the first admission, were coded as cases attributable to Alzheimer’s

disease or vascular dementia, respectively, in the subtype analysis.
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Women were excluded from the analyses if they had: any hospi-
tal record of dementia (ICD-9:331.0, 290.0-290.4, and 294.1; ICD-
10:FO0-FO3 and G30) on or prior to the date of questionnaire com-
pletion, any missing data on any sleep characteristics, or reported use
of sleeping pills over the past 4 weeks, because their baseline sleep
pattern may have been altered by sleeping pills.

2.2 | Statistical analyses

Crude summary statistics were calculated for selected personal char-
acteristics across categories of each sleep characteristic. Using time
in study as the underlying time variable, Cox regression was used to
estimate hazard ratios (hereafter called dementia detection risk ratios
[RRs]) with 95% confidence intervals (Cls) in relation to each sleep
characteristic. Women-years were calculated from the date of com-
pletion of the 2001 questionnaire to the earliest of: the first mention
of dementia in a hospital record, death, loss to follow-up, or end of
follow-up (12/31/2019).

Given that in our previous analysis some lifestyle factors appeared
to be affected by the pre-clinical phase of dementia, we adjusted
for lifestyle factors recorded on the recruitment questionnaire in
the median year 1998, including deprivation (in fifths, based on
the Townsend Index?!), educational attainment (tertiary qualifica-
tions, secondary qualifications, technical qualifications, completed
compulsory schooling with no qualifications, or did not complete com-
pulsory schooling), frequency of strenuous exercise (rarely/never, <1,
1-3, >3 times per week), body mass index (BMI) (<20.0, 20.0-24.9,
25.0-29.9, 30.0+ kg/m?2), smoking status (never, past, current [<10
cigarettes/day], current [10+ cigarettes/day], not current), alcohol
consumption (<1, 1 to <3, 3 to <7, 7 to <15, 15+ units/week), and
use of menopausal hormones (never, past, current). In addition, some
adjustment covariates were available only from the 2001 question-
naire: self-rated health (poor, fair, good, excellent), which could be a
confounder because it is a proxy for morbidities that may change sleep
duration; currently married or living with a partner (yes, no); paid work
(full-time, not in paid work, part-time); and self-reported treatment for
diabetes, high blood pressure, and depression/anxiety (yes/no, for each
condition). Women with missing data on a covariate were grouped
into an “unknown” category for that covariate (each variable had <5%
missing data).

The Cox model was routinely stratified by year of birth, year of
completion of the 2001 questionnaire, and region at recruitment.
Starting from this minimally adjusted model, we assessed the impact
of adjustment for sociodemographic and lifestyle factors (educational
attainment, deprivation, BMI, strenuous exercise, smoking status,
alcohol consumption, use of menopausal hormones, paid work, and cur-
rently married or living with a partner), pre-existing diseases (depres-
sion/anxiety, diabetes, high blood pressure), and self-rated health, by
examining the change in the likelihood ratio 2 statistic for the sleep
exposure. We estimated the multivariable-adjusted RRs of sleep char-
acteristics for dementia detection risk (and also for the main types of
dementia) during follow-up intervals of <5, 5-9, 10-14, and 15+ years
after baseline.

We conducted the following sensitivity analyses for dementia
detection using the multivariable-adjusted model only in the follow-
up period of 15+ years: (a) complete case analysis in 696,970 women
with information on all adjustment variables; (b) analysis with the addi-
tional inclusion of death with dementia on the death certificate but not
in any hospital record (764 cases occurred during 15+ years of follow-
up); (c) analysis restricted to women who did not report treatment for
depression/anxiety, as mental health conditions have been thought to
confound the association of interest*; and (d) analysis restricted to
women who rated their health as good or excellent. For the analysis of
total sleep duration, we conducted a sensitivity analysis restricted to
women who reported rarely/never napping. As it has been suggested
that the association of sleep duration with dementia risk might vary
by age,* we also tested for heterogeneity in the main findings between
women <65 years of age (midlife®) and >65 (late life3) at baseline.

A follow-up questionnaire sent in median year 2006 (IQR, 2006-
2006) (hereafter called the 2006 questionnaire) asked women about
their sleep (sleep duration: “How many hours each day do you usually
spend sleeping? (including at night and naps)” and daytime napping:
“Do you have a nap during the day”) as well as self-rated memory
(excellent, good, fair, poor). Self-rated memory is associated with future
cognitive impairment,22 possibly reflecting preclinical dementia. It is
also possible that cognitive decline may affect how women perceive
their sleep, thus affecting the reliability of self-reported sleep dura-
tion. We performed a sensitivity analysis using sleep characteristics
collected at both the 2001 and 2006 questionnaires, and restricted to
women who (a) returned sleep characteristics (sleep duration within
1-23 hours and daytime napping) in both questionnaires, (b) did not
report use of sleeping pills in either questionnaire, (c) rated their mem-
ory as good or excellent in the 2006 questionnaire, and (d) reported the
same category of sleep duration (i.e., repeatedly short, repeatedly nor-
mal, repeatedly long) in both questionnaires. The mean follow-up was
12.7 years, but in view of possible reverse causation bias we excluded
the first 10 years of follow-up after women reported on their sleep
in 2006 and adjusted for the same set of covariates used in the main
analysis.

A two-sided p-value of 0.05 was regarded as statistically significant.
Analyses were performed in Stata 17.0 (Stata Corp LP, College Station,
TX). Plots were produced using “Jasper makes plots” package (version
2-266)2% in R 4.2.1 (R Foundation for Statistical Computing, Vienna,
Austria).

3 | RESULTS

Of the 866,421 women included in the sample, 88 were excluded based
on dementia records in the hospital data prior to baseline, 9919 and
4813 were excluded because of missing data on sleep duration and
daytime napping, respectively, and 20,885 were excluded based on
reported use of sleep medications, leaving 830,716 women (mean age
60 years [SD 4.9]).

Women most commonly reported normal sleep duration (7-
8 hours) (67%), with 23% reporting short sleep duration (<7 hours),

and 10% reporting long sleep duration (>8 hours), respectively. The
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3 <7 vs 7-8 hours sleep

Risk ratio (95% Cl)

0.5 -
I T T T 1
0 5 10 15 20
Follow-up (years)

Cases

<7vs 138/441  965/2616 3564 /8909 3707 / 9686

7-8h

Follow-up (y) 04 5-9 10-14 15+

(mean for

cases (y)) 33 8.1 12.9 17.0

RR 0.70 0.91 1.04 1.08

(95% CI)  (0.57,0.85) (0.85,0.99) (1.00, 1.09) (1.04, 1.12)

THE JOURNAL OF THE ALZHEIMER'S ASSOCIATION
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FIGURE 1 Associations of short and long sleep duration groups with dementia detection risks by period of follow-up. All
multivariable-adjusted estimates were stratified by year of birth, year of returning the 2001 questionnaire, and region at recruitment, and were
adjusted for deprivation, educational attainment, frequency of strenuous exercise, body mass index, smoking status, alcohol consumption, use of
menopausal hormones, paid work, currently married or living with partner or alone, depression/anxiety, diabetes, high blood pressure, and

self-rated health. Cl, confidence interval; RR, risk ratio; Y, year.

proportions of women reporting usually, sometimes, and rarely/never
daytime napping were 6%, 39%, and 55%, respectively.

Women who reported short sleep or long sleep duration (vs 7-
8 hours of sleep), and women who reported sometimes/usually napping
(versus never/rarely napping) were more likely to be older, have no
educational qualifications, have a higher BMI, be a smoker, have ever
used menopausal hormones, not be in paid work, and most notably,
report poor/fair self-rated health and current treatment for all selected
illnesses (Table 1).

Over a mean 16.6 years of follow-up, there were 34,576 cases
detected in 830,716 women, with a mean age at diagnosis of 78.3 (SD,
5.6) years (Table 1). During the first 5 years of follow-up, 798 women
had their first hospital admission with mention of dementia; during
follow-up years 5 to 9, a further 4340 did so; during follow-up years 10
to 14, afurther 14,292 did so; and during follow-up years 15+, a further
15,146 did so.

During the first 5 years of follow-up, short versus normal sleep dura-
tion was associated with a lower dementia risk (RR = 0.70 [95% ClI,
0.57-0.85]), but this changed to a positive association during 15+ years
of follow-up, with short sleep duration associated with a marginally
higher dementia risk (1.08 [1.04-1.12]). Women who reported long
versus normal sleep duration had about a 2-fold higher dementia
detection risk (2.15 [1.82-2.54]) in the first 5 years of follow-up, yet
the RR declined substantially to null during 15+ follow-up years (1.04
[0.99-1.09]) (Figure 1). Due to the notable changes in RRs over follow-
up time, we focused on findings for risks in the period 15+ years
after women reported sleep-related exposures, as these would be least

likely to be affected by reverse causality. There was no suggestion

of violation of the proportional hazards assumption using Schoenfeld
residuals in the multivariable-adjusted model restricted to 15+ years
of follow-up. Examination of y? test statistics showed that adjustment
for lifestyle and sociodemographic factors weakened the minimally
adjusted associations, as did further adjustment for health-related
variables (Table A1).

Of the cases occurring beyond 15 years of follow-up, 5036 were
Alzheimer’s disease, 2481 were vascular dementia, and 6905 were
dementia of unspecified type. The associations did not appear to differ
across dementia types for short versus normal sleep duration (Figure 2)
or for long versus normal sleep duration (Figure 3).

In sensitivity analyses restricted to women who reported
good/excellent health, and to women without depression/anxiety,
the associations were broadly consistent with the main results (Table
A1l). There was a modest positive association for short sleep with
dementia risk in women <65 years of age but not in women >65 years
of age (p for heterogeneity = 0.008) (Table A2).

In the sensitivity analysis based on sleep duration reported at both
the 2001 and 2006 questionnaires, 558,824 women with no demen-
tia records when they returned the 2006 questionnaire were eligible
for the analysis. Of these women, 154,278, 15,632, and 5030 women
were excluded because of poor/fair or unknown self-rated memory,
invalid/missing data on sleep characteristics, and use of sleeping pills,
respectively. We further restricted the analysis to 209,615 women
who reported the same categories of sleep duration and daytime nap-
ping at both questionnaires, among whom 15%, 80%, and 6% reported
short, normal, and long sleep duration, respectively. There were 3234

dementia cases in the period 10+ years after completion of the 2006
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Dementia type Cases Cases (ref.)
Alzheimer's disease 1182 3316
Vascular dementia 610 1554
Dementia, type not specified 1746 4336

THE JOURNAL OF THE ALZHEIMER'S ASSOCIATION

Short versus normal sleep duration

1.04 (0.97, 1.11)
1.08 (0.98, 1.19)

——1.12/(1.06, 1.19)

1.00 1.05 1.10 1.15
RR (95% CI)

FIGURE 2 Associations of dementia-detection risk for short sleep duration during 15+ years of follow-up by subtype of dementia. Cl,

confidence interval; RR, risk ratio.

Dementia type Cases Cases (ref.)
Alzheimer's disease 538 3316
Vascular dementia 317 1554
Dementia, type not specified 823 4336

Long versus normal sleep duration

0.96 (0.88, 1.05)
1.1 (0.98, 1.26)
e 1.08 (1.00, 1.16)

0.9 .0 11 1.2
RR (95% CI)

FIGURE 3 Associations of dementia detection risk for long sleep duration during 15+ years of follow-up by subtype of dementia. Cl,

confidence interval; RR, risk ratio.

questionnaire, and the results were consistent with the main find-
ings (RR for short sleep = 1.18 [1.07-1.29]; RR for long sleep = 1.09
[0.96-1.25]).

For daytime napping, there was no clear association for dementia
risk with “sometimes” versus “rarely/never” napping (Figure A1). How-
ever, “usually” napping was associated with a 60% higher detection risk
compared to “rarely/never” napping in the first 5 years of follow-up,
which then decreased rapidly and remained modest in the subse-
quent follow-up periods (RR = 1.10[1.03-1.17]) (Figure 4). Subsequent
analysis focused on risks in the period 15+ years from reporting of
napping.

There was notable attenuation of the RR for “usually” versus
“rarely/never” napping upon adjustment for sociodemographic and
lifestyle factors, and further attenuation upon additional adjustment
for pre-existing illnesses and self-rated health (Table A3). The test
for Schoenfeld residuals did not suggest violation of the proportional
hazards assumption in the multivariable-adjusted results.

The sensitivity analyses yielded similar results (Table A3), and there
was no evidence of heterogeneity by age group for the overall asso-
ciations (Table A4). In addition there did not there appear to be
heterogeneity by subtype for “usually” versus “rarely/never” napping
(Figure 5) or for “sometimes” versus “rarely/never” napping (Figure A2).

Of the 209,615 women who reported the same sleep characteris-
tics in both questionnaires and rated their memory as good/excellent,

» o«

67%, 30%, and 3% women reported “rarely/never,” “sometimes,” and
“usually” napping, respectively. When the first decade of follow-up was
excluded, the RR (95% ClI) for “sometimes” versus “rarely/never” nap-
ping was 0.94 (0.87-1.01) and that for “usually” versus “rarely/never”

napping was 1.00 (0.84-1.19).

4 | DISCUSSION

In this large prospective study, more than 0.8 million women reported
their sleep characteristics and were followed for an average of 17
years. There were more than 34,000 dementia cases detected, with
over 15,000 cases detected after 15 or more years of follow-up. In
the first 5 years of follow-up there were large positive associations of
long versus normal sleep duration, and of usually versus rarely/never
napping during the day, with dementia risk, but these were much
diminished with longer follow-up time. Long sleep duration and regu-
lar napping may well be consequences of pre-clinical, or undetected,
dementia, because of the insidious and slow onset of dementia. There
was some suggestion of a higher dementia risk for short sleep duration,
which was stronger in sensitivity analyses aimed at identifying those
with more persistent sleeping patterns. However, because the magni-
tude of the association was small and the association attenuated upon
adjustment, residual confounding remains a plausible explanation.
Deprived sleep is hypothesized to increase amyloid beta (AB) bur-
den by reducing glymphatic clearance,?* and short sleep duration has
been found to be associated with poorer cognitive performance and
less favorable brain structure measures compared to 6 to 8 hours of
sleep.?®> Four studies,*?1426 including one that recorded 521 cases
over 25 years of follow-up,* have reported a positive association
between short sleep duration and dementia risk, but two of the stud-
ies had fewer than 100 cases in the short sleep groups.'*2¢ In our
analysis, there were more than 3000 women who reported short sleep
duration after excluding the first 15 years of follow-up, providing
greater statistical power. The inverse associations of short sleep dura-
tion with risk in the first 5 years of follow-up were likely due to reverse
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3 Usually vs Rarely/never napping
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FIGURE 4 Associations of “usually” versus “rarely/never” daytime
napping with dementia-detection risk by period of follow-up. All
multivariable-adjusted estimates were stratified by year of birth, year
of returning the 2001 questionnaire, and region at recruitment, and
were adjusted for deprivation, educational attainment, frequency of
strenuous exercise, body mass index, smoking status, alcohol
consumption, and use of menopausal hormones, self-rated health,
currently married or living with a partner or alone, paid work, and
self-reported treatment for diabetes, high blood pressure, and
depression/anxiety (for each medical condition). Cl, confidence
interval; RR, risk ratio; Y, year.

causality, as long sleep duration might be a pre-clinical marker of
dementia. The positive associations of short sleep duration with risk
of dementia 15 or more years later after minimal adjustment were
weakened substantially when all covariates were adjusted for, imply-
ing that residual confounding cannot be excluded due to imperfect,
self-reported measurement of important confounders. We found het-
erogeneity in the association by age at baseline, which has also been
reported in the Whitehall Il study.* Future studies should consider
mechanisms that might explain this heterogeneity by age.

To our knowledge, there is no clear biological hypothesis to link
long sleep duration to the development of dementia, although some
Mendelian randomization analyses have reported that longer sleep
was associated with poorer reaction time and visual memory,?” and
some analyses have reported non-linear associations of sleep duration
2528 implying

that participants with long sleep also had a less-favorable cognitive

with executive function and brain structure measures,

profile than participants with normal sleep. Nonetheless, in the cur-
rent study, the positive association in the short term declined to null
as follow-up time increased. Our findings are in line with those from
a previous Swedish study in which an apparent positive association
of >9 versus 7.1 to 9 hours in bed per night with dementia risk was no
longer significant after restricting to the period 10 or more years after
reporting of sleep duration.’® In addition, as there was no strong evi-
dence to suggest differences in the associations across dementia types,
transitioning to longer sleep might be a non-specific symptom or early
marker of dementia.!?

Excessive daytime sleepiness is often observed in dementia
patients,?? and daytime sleepiness is closely related to daytime nap-
ping. Our findings add to the limited literature on the relationship
between daytime napping and dementia risk by showing results with
much longer follow-up. Two prospective studies, with 3- and 10 years
of follow-up, reported a positive association of daytime sleepiness
with dementia risk and with vascular dementia risk, respectively,
and another prospective study with a median 10 years of follow-up
reported that unintentionally dozing off/falling asleep in the daytime
was associated with higher dementia risk.”3%31 Two studies that
assessed daytime napping using actigraphic measures reported that
long naps of 120+ versus <30 min were associated with cognitive
impairment assessed at 12 years®? and that a longer nap was asso-
ciated with a higher dementia risk for up to 14 years of follow-up,®
respectively. Our findings for “usually” napping in the first 5 years of
follow-up were consistent with these publications, but our findings
during 5 to 9 years and 10 to 15 years of follow-up were not. To our
knowledge there are no studies with sufficient follow-up beyond 15
years with which to compare our findings. There was no evidence of
material differences in the napping-associated RRs across subtypes of
dementia, and residual confounding could account for the remaining
association with vascular dementia risk due to imperfect adjustment
for established cardiovascular risk factors such as diabetes and high
blood pressure.

The primary strengths of this analysis are the long and virtually com-
plete follow-up, and the extremely large number of dementia cases
included (>34,000), which is more than all cases combined in the lat-
est meta-analysis.” Although the findings were based on women only,
there is no strong evidence for a difference in the association of sleep
with dementia risk by sex.* Although we were able to reliably assess
the role of sleep duration and napping for dementia risk, other sleep-
related factors that have also been associated with dementia risk, such
as sleep quality,® were recorded only 12 years after recruitment, and,
therefore, further follow-up would be required to reliably examine the

causal relevance of sleep quality for dementia risk.

5 | CONCLUSION

Long sleep duration and regular daytime napping were not associated
with long-term risk of dementia. There was weak evidence that short
sleep duration may be associated with some increase in dementia risk,

but any such effect is likely to be small.
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Usually versus rarely/never daytime napping

Cases Cases (ref.)

Alzheimer's disease 376 2571 1.00 (0.90, 1.12)

Vascular dementia 232 1137 1.19 (1.03, 1.38)

Dementia, type not specified 618 3295 e — 1.13 (1.04, 1.24)
0.9 10 11 12 13

RR (95% Cl)

FIGURE 5 Associations of dementia detection risk for “usually” versus “rarely/never” daytime napping during 15+ years of follow-up by

subtype of dementia. Cl, confidence interval; RR, risk ratio.
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