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IMPORTANCE Sedentary behavior is associated with cardiometabolic disease and mortality,
but its association with dementia is unclear.

OBJECTIVE To investigate whether accelerometer-assessed sedentary behavior is associated
with incident dementia.

DESIGN, SETTING, AND PARTICIPANTS A retrospective study of prospectively collected data
from the UK Biobank including 49 841 adults aged 60 years or older without a diagnosis of
dementia at the time of wearing the wrist accelerometer and living in England, Scotland, or
Wales. Follow-up began at the time of wearing the accelerometer (February 2013 to
December 2015) and continued until September 2021 in England, July 2021 in Scotland, and
February 2018 in Wales.

EXPOSURES Mean daily sedentary behavior time (included in the primary analysis) and mean
daily sedentary bout length, maximum daily sedentary bout length, and mean number of
daily sedentary bouts (included in the secondary analyses) were derived from a machine
learning–based analysis of 1 week of wrist-worn accelerometer data.

MAIN OUTCOME AND MEASURES Incident all-cause dementia diagnosis from inpatient hospital
records and death registry data. Cox proportional hazard models with linear and cubic spline
terms were used to assess associations.

RESULTS A total of 49 841 older adults (mean age, 67.19 [SD, 4.29] years; 54.7% were female)
were followed up for a mean of 6.72 years (SD, 0.95 years). During this time, 414 individuals
were diagnosed with incident all-cause dementia. In the fully adjusted models, there was a
significant nonlinear association between time spent in sedentary behavior and incident
dementia. Relative to a median of 9.27 hours/d for sedentary behavior, the hazard ratios
(HRs) for dementia were 1.08 (95% CI, 1.04-1.12, P < .001) for 10 hours/d, 1.63 (95% CI,
1.35-1.97, P < .001) for 12 hours/d, and 3.21 (95% CI, 2.05-5.04, P < .001) for 15 hours/d. The
adjusted incidence rate of dementia per 1000 person-years was 7.49 (95% CI, 7.48-7.49) for
9.27 hours/d of sedentary behavior, 8.06 (95% CI, 7.76-8.36) for 10 hours/d, 12.00 (95% CI,
10.00-14.36) for 12 hours/d, and 22.74 (95% CI, 14.92-34.11) for 15 hours/d. Mean daily
sedentary bout length (HR, 1.53 [95% CI, 1.03-2.27], P = .04 and 0.65 [95% CI, 0.04-1.57]
more dementia cases per 1000 person-years for a 1-hour increase from the mean of 0.48
hours) and maximum daily sedentary bout length (HR, 1.15 [95% CI, 1.02-1.31], P = .02 and
0.19 [95% CI, 0.02-0.38] more dementia cases per 1000 person-years for a 1-hour increase
from the mean of 1.95 hours) were significantly associated with higher risk of incident
dementia. The number of sedentary bouts per day was not associated with higher risk of
incident dementia (HR, 1.00 [95% CI, 0.99-1.01], P = .89). In the sensitivity analyses, after
adjustment for time spent in sedentary behavior, the mean daily sedentary bout length and
the maximum daily sedentary bout length were no longer significantly associated with
incident dementia.

CONCLUSIONS AND RELEVANCE Among older adults, more time spent in sedentary behaviors
was significantly associated with higher incidence of all-cause dementia. Future research is
needed to determine whether the association between sedentary behavior and risk of
dementia is causal.
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H alf of US adults spend more than 9.5 hours of their day
sitting, including more than 80% of their leisure time.1

Previous work has detailed the potential links be-
tween sedentary behaviors and a range of health risks,2,3 in-
cluding associations with both cognitive and structural brain
aging.4,5 A sedentary behavior in this context is defined as “any
waking behavior characterized by an energy expenditure
≤1.5 METs [metabolic equivalent units] while in a sitting or re-
clining posture.”6 In general, these include behaviors like sit-
ting while using a computer, watching television, and driving.

Previous work found that self-reported leisure-time sed-
entary behaviors were associated with risk of developing all-
cause dementia, and the direction of the risk depended on the
activity done while sedentary (ie, cognitively passive TV watch-
ing vs cognitively active computer use).7 However, a recent
study using accelerometer-derived sitting time did not find an
association between sedentary behaviors and incident de-
mentia in a sample of older women (n = 1277).8

In the present study, a machine learning algorithm was ap-
plied to wearable accelerometry data from a large cohort of
older adults in the UK Biobank to derive an objective measure
of time spent sedentary and to determine any associations be-
tween sedentary behaviors and incident dementia.

Methods
Study Design and Participants
Data from the UK Biobank (community-dwelling adults liv-
ing in England, Scotland, or Wales) were used; the baseline data
were collected between 2006 and 2010.9 All participants pro-
vided written informed consent and study approval was ob-
tained from the National Health Service and the National Re-
search Ethics Service. In a substudy10 conducted from 2013 to
2015, there were 103 684 adults who agreed to wear a 3-axis
logging accelerometer (AX3; Axivity) for 24 hours per day for
7 days on their dominant wrist.

The current analysis was restricted to individuals who
participated in the accelerometer substudy and were free of
all-cause dementia prior to participating, who had at least
3 valid days (>16 hours/d) of wear time, and who were aged
60 years or older at the time of wearing the accelerometer.
Participants were followed up from the accelerometer wear
date until their first dementia diagnosis (incident dementia),
death, lost to follow-up date, or to the last date of hospital
admission from the respective database (September 30, 2021,
in England; July 31, 2021, in Scotland; and February 28, 2018,
in Wales).

Exposures
Sedentary behaviors were identified from raw accelerometer
data using a previously published machine learning algo-
rithm developed and validated for use with the UK Biobank.11

The algorithm was developed from a cohort of 152 adults (aged
18-91 years) who wore the AX3 accelerometer and a wearable
camera, and kept a time-use diary during daily life. The re-
searchers annotated accelerometer data with activities from
the Compendium of Physical Activities12 and trained machine-

learning models to classify behaviors in 30-second time win-
dows of accelerometer data.11

In the present study, individuals with extreme values of
sedentary behavior (>18 hours/d) were excluded. Sedentary
behavior bouts were defined as more than 2 consecutive
30-second epochs classified as waking sedentary behaviors
(sleep was not included in sedentary behavior time). This
minimum was chosen to strike a balance between making
arbitrary bout length decisions and ensuring that the classifi-
cation of sedentary behavior was not confined to a single
accelerometer epoch.

The mean daily sedentary behavior time (hours/day) was
included in the primary analysis. The sedentary behavior pat-
tern variables of mean number of daily sedentary bouts, mean
daily sedentary bout length (determined for each day sepa-
rately), and maximum daily sedentary bout length (the mean
of the maximum sedentary bout length determined for each
day) were included in the secondary analyses.

Outcomes
Inpatient hospital records and death registry data were used
to determine incident all-cause dementia diagnoses.13 The In-
ternational Classification of Diseases, Ninth Revision codes and
the International Statistical Classification of Diseases and Re-
lated Health Problems, Tenth Revision codes were used to clas-
sify participants with dementia (eTable 1 in Supplement 1).

Statistical Analysis
We conducted complete case analyses and used Cox propor-
tional hazard regression models to examine the associations
of different sedentary behavior measures with incident all-
cause dementia. The models were adjusted for a range of co-
variates. The minimally adjusted models, which included age
and sex as covariates, were evaluated first.

Next, we evaluated the fully adjusted models, which in-
cluded the additional covariates (measured at the baseline
examination prior to the accelerometer study) of education
level, Townsend Deprivation Index, presence of the APOE ε4
allele, ethnicity, chronic conditions, self-reported health,
smoking status, alcohol use, body mass index, self-reported
depression, and adherence to a healthy diet (eMethods
in Supplement 1 for further description of covariates). In
addition to these covariates, we included device-measured

Key Points
Question Is there an association between sedentary behavior and
risk of all-cause dementia in older adults?

Findings In this retrospective study of prospectively collected
data of 49 841 adults participating in the UK Biobank, more time
spent in sedentary behaviors (determined through a machine
learning–based analysis of wrist-worn accelerometer data) was
significantly associated with higher risk of incident dementia.

Meaning Among older adults, more time spent in sedentary
behaviors was associated with higher risk of incident all-cause
dementia.
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moderate to vigorous intensity physical activity (defined as be-
haviors with energy expenditures of ≥3 METs11) derived from the
machine-learning algorithm in the fully adjusted models.

The study considered ethnicity as a potential confounder
when assessing the association between sedentary behavior
and the incidence of dementia. Ethnicity data were obtained
from participant self-report using a set of sequential branch-
ing questions with fixed categories. The proportionality of haz-
ards assumption was tested using Schoenfeld residuals14

(P > .05 for all models).
Potential nonlinear associations of sedentary behavior vari-

ables with incident all-cause dementia were tested using like-
lihood ratio tests. The fully adjusted Cox proportional hazard
models with only linear terms were compared with models
with cubic spline terms with 3 knots (eMethods in Supple-
ment 1). The Akaike information criterion was used to deter-
mine whether linear or nonlinear terms provided the best
model fit.

Shapes of nonlinear associations were estimated using re-
stricted cubic splines with the reference value set at the me-
dian. The reference value was set at the median to ensure that
the results were less sensitive to potential outliers or extreme
values in the exposure distribution. Because total sedentary
behavior is highly correlated with patterns of sedentary be-
havior accumulation, the sedentary behavior variables were
analyzed in separate models for the secondary analyses.15 In
addition, an analysis was included that used quartiles of sed-
entary behavior as an exposure.

In the sensitivity analyses, a landmark analysis was per-
formed by moving the start of follow-up to 4 years after the
accelerometer wear date and by excluding the individuals with
diagnosed dementia or those who were censored prior to this
new start date to account for potential reverse causality. In the
sensitivity analyses of sedentary behavior pattern variables (the
number of sedentary bouts per day, the mean bout length, and
the maximum sedentary bout length), we adjusted for mean
daily sedentary behavior to determine whether these vari-
ables added to dementia risk beyond mean daily sedentary be-
havior time. In an additional sensitivity analysis, we in-
cluded self-reported and device-measured sleep as covariates
in separate models.

To determine whether associations were driven by ex-
treme values, we performed a sensitivity analysis using the me-
dian absolute deviation method and excluded values when the
absolute values of the difference between the value and me-

dian, divided by median absolute deviation/0.6745, was greater
than 2.4.16 In another analysis, missing covariate data were im-
puted to determine whether the complete case analyses were
biased. Multiple imputations by chained equations with 40 im-
putations (based on the proportion of observations with miss-
ing values) were used to impute missing values using the MICE
package in R (R Foundation for Statistical Computing).17

Given the lack of control for type I error in the secondary
analyses, these analyses should be considered exploratory.
All analyses were performed using R version 3.6.3. Statistical
significance was determined by 2-tailed tests that yielded
P values <.05.

Results
There were a total of 49 841 older adults (mean age, 67.19 [SD,
4.29] years; 54.7% were female) in the final analytic sample
(Figure 1). The characteristics of the participants appear in
Table 1 (the characteristics by sedentary behavior quartiles
appear in eTable 2 in Supplement 1). There were 414 cases
of incident dementia and more than 334 937 person-years of
follow-up (mean follow-up time, 6.72 [SD, 0.95] years).

The nonlinear model best described the relationship be-
tween mean daily sedentary behavior time and incident de-
mentia (linear Akaike information criterion of 8217.20 and non-
linear Akaike information criterion of 8206.92 [χ 2

1 = 12.29,
P < .001]; Figure 2 and eFigures 1-2 in Supplement 1). These
relationships were similar in the minimally and fully ad-
justed models that included time spent in device-measured
moderate to vigorous intensity physical activity, and this pat-
tern was also evident when sedentary behavior was grouped
into quartiles (Table 2).

In the nonlinear fully adjusted model, relative to a
median of 9.27 hours/d for sedentary behavior, the hazard
ratios (HRs) for dementia were 1.08 (95% CI, 1.04-1.12,
P < .001) for 10 hours/d, 1.63 (95% CI, 1.35-1.97, P < .001) for
12 hours/d, and 3.21 (95% CI, 2.05-5.04, P < .001) for 15
hours/d. The adjusted incidence rate of dementia per 1000
person-years was 7.49 (95% CI, 7.48-7.49) for 9.27 hours/d of
sedentary behavior, 8.06 (95% CI, 7.76-8.36) for 10 hours/d,
12.00 (95% CI, 10.00-14.36) for 12 hours/d, and 22.74 (95% CI,
14.92-34.11) for 15 hours/d. The HRs at the high end of seden-
tary behavior time included wide 95% CIs due to fewer indi-
viduals and dementia cases and should be interpreted in the
context of this uncertainty.

In the linear fully adjusted model that included seden-
tary behavior quartiles, the reference group was the second
quartile (8.08-<9.27 hours/d of sedentary behavior). The sta-
tistically significant increased HR was present only in the
fourth quartile with 10.4 hours/d or greater of sedentary
behavior (HR, 1.50 [95% CI, 1.14-1.99] relative to second quar-
tile, P = .004; Table 2). The incidence rate of dementia (cases
per 1000 person-years) was 0.98 for the first quartile, 0.98
for the second quartile, 1.14 for the third quartile, and 1.84 for
the fourth quartile.

In the secondary analyses, the specific patterns of sed-
entary behavior showed no significant difference between

Figure 1. Flow of Study Participants

49 841 Had complete covariate data and were
included in the final analytic sample

53 843 Excluded
31 600 Aged <60 y

48 Had dementia at start of follow-up

13 581 Invalid accelerometer data
8614 Missing covariate data

103 684 Adults from the UK Biobank 
with accelerometer data
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Table 1. Cohort Characteristics From a Sample of UK Biobank Participants Wearing Accelerometersa

Incident dementia
(n = 414)

No incident dementia
(n = 49 427)

Age, median (IQR), y 71 (68 to 74) 67 (64 to 70)

Sex, No. (%)

Female 187 (45.2) 27 053 (54.7)

Male 227 (54.8) 22 374 (45.3)

Education (college or higher), No. (%) 167 (40.3) 20 578 (41.6)

Townsend Deprivation Index,
median (IQR)b

−2.6 (−4.0 to 0.1) −2.7 (−3.9 to −0.6)

Ethnicity, No. (%)c

Asian 3 (0.7) 365 (0.7)

Black 2 (0.5) 139 (0.3)

Multiethnicd 1 (0.2) 146 (0.3)

Othere 4 (1.0) 197 (0.4)

White 404 (97.6) 48 580 (98.3)

APOE ε4 allele status, No. (%)

1 allele 171 (41.3) 11 651 (23.6)

2 alleles 39 (9.4) 1068 (2.2)

Body mass index, median (IQR)f 26.2 (23.7 to 29.3) 26.2 (23.8 to 29.0)

Smoking status, No. (%)

Current 23 (5.6) 2680 (5.4)

Former 193 (46.6) 19 855 (40.2)

Never 198 (47.8) 26 892 (54.4)

Alcohol consumption, No. (%)g

Excessive 113 (27.3) 14 923 (30.2)

Moderate 187 (45.2) 23 082 (46.7)

Never 114 (27.5) 11 422 (23.1)

Chronic condition present, No. (%)h 194 (46.9) 18 380 (37.2)

Self-reported health, No. (%)

Excellent 61 (14.7) 10 741 (21.7)

Good 233 (56.3) 30 494 (61.7)

Fair 91 (22.0) 7183 (14.5)

Poor 29 (7.0) 1009 (2.0)

Had depression, No. (%)i 91 (22.0) 8655 (17.5)

Adherence to a healthy diet, No. (%)j 230 (55.6) 28 550 (57.8)

Sedentary behavior, median (IQR), h/d 9.7 (8.4 to 11.1) 9.3 (8.1 to 10.4)

Sedentary bouts, median (IQR)

Frequency, bouts/d 17.8 (15.3 to 40.9) 17.5 (15.3 to 42.7)

Mean length, h/d 0.5 (0.2 to 0.7) 0.5 (0.2 to 0.6)

Maximum length, h/dk 2.0 (1.5 to 2.5) 1.9 (1.4 to 2.4)

Moderate to vigorous physical activity,
median (IQR), h/d

0.4 (0.1 to 0.8) 0.5 (0.3 to 1.0)

a The accelerometer data were collected during a follow-up substudy
(additional details appear in the Methods section). The demographic data
were collected at the baseline visit (the data appear by sedentary behavior
quartile in eTable 2 in Supplement 1).

b A measure of socioeconomic status calculated using unemployment rate, no
car ownership, no home ownership, and household overcrowding, which were
obtained from census data. These variables were combined to create a single
composite score, which was then standardized to have a mean of 0 and
an SD of 1. Higher scores indicate higher levels of socioeconomic deprivation,
whereas lower scores represent lower levels.

c Obtained from self-report using a set of sequential branching questions with
fixed categories.

d The UK Biobank used the term mixed for participants who self-identified as
multiethnic in their assessment.

e Provided as a possible answer choice.

f Calculated as weight in kilograms divided by height in meters squared.
g Categories were determined using the methods of Lourida et al.13 Moderate

defined as greater than 0 g/d to 14 g/d or less for women and greater than
0 g/d to 28 g/d or less for men.

h Based on physician diagnosis of vascular or heart disease (eg, prior myocardial
infarction, angina, or stroke or current high blood pressure), diabetes, or cancer.

i Self-reported at baseline.
j Determined using the methods of Lourida et al13 and was considered a diet

that included at least 4 of the following 7 categories: (1) 3 or more servings/d
of fruit; (2) 3 or more servings/d of vegetables; (3) 2 or more servings/wk of
fish; (4) 1.5 servings/wk or less of unprocessed red meats; (5) 1 serving/wk or
less of processed meats; (6) 3 or more servings/d of whole grains;
and (7) 1.5 servings/d or less of refined grains.

k Calculated as the mean of the daily maximum bout lengths.
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linear and nonlinear associations with incident dementia
(P > .05 for the likelihood ratio tests). For the linear relation-
ships, the mean daily sedentary bout length (HR, 1.53
[95% CI, 1.03-2.27], P = .04 and 0.65 [95% CI, 0.04-1.57]
more dementia cases per 1000 person-years for a 1-hour
increase from the mean of 0.48 hours) and the maximum
daily sedentary bout length (HR, 1.15 [95% CI, 1.02-1.31],
P = .02 and 0.19 [95% CI, 0.02-0.38] more dementia cases
per 1000 person-years for a 1-hour increase from the mean of
1.95 hours) were significantly associated with incident
dementia in the fully adjusted model (Table 3). The number
of bouts per day was not significantly associated with inci-
dent dementia in fully adjusted models (HR, 1.00 [95% CI,
0.99-1.01], P = .89).

The results were similar when including participants
with more than 18 hours/d of sedentary behavior (eTable 3
and eFigure 1 in Supplement 1). The results were similar in the
sensitivity analyses conducted to account for potential re-
verse causality (landmark analysis with 130 cases and 1483 con-
trols excluded), in the models that adjusted for self-reported
sleep, and in the models using imputed data for missing covar-
iates (eFigures 3-4 and eTables 4-6 in Supplement 1).
However, when including device-measured sleep (eTable 5
in Supplement 1) or mean daily sedentary behavior time in
the models with sedentary behavior patterns as the exposure
(eTable 7 in Supplement 1), the relationships between both mean
daily sedentary bout length and maximum daily sedentary bout
length and incident dementia were no longer significant.

Figure 2. Associations Between Sedentary Behavior and Incident Dementia

Distribution of sedentary time and dementia casesA Fully adjusted association modelB
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Sedentary behavior is defined as waking behaviors involving energy
expenditure of 1.5 metabolic equivalent units or less while in a sitting or
reclining posture and was determined using a machine learning–based analysis
of 1 week of wrist-worn accelerometer data. A, Histogram shows participant
counts across the range of mean daily sedentary behavior and vertical lines
represent dementia cases. B, Model is fully adjusted (see Methods). The
reference value (hazard ratio [HR] = 1; dotted horizontal line) was set by the

median exposure variable (9.27 hours/d for sedentary behavior time) and the
HRs are plotted on a log scale. The shaded areas reflect the 95% CIs for the HRs.
The model depicted in part B was adjusted for age, sex, education, Townsend
Deprivation Index, presence of APOE ε4 allele, ethnicity, chronic conditions
(heart or vascular disease, diabetes, or cancer), self-reported health, smoking
status, alcohol consumption, diet, body mass index, self-reported depression,
and time spent engaged in moderate to vigorous physical activity.

Table 2. Risk of Incident Dementia According to Sedentary Behavior Quartiles

Sedentary behavior by quartile of mean daily time
Quartile 1
(1.96-<8.08 h/d)

Quartile 2
(8.08-<9.27 h/d)

Quartile 3
(9.27-<10.44 h/d)

Quartile 4
(≥10.44 h/d)

Incident dementia

No. of cases 82 82 96 154

Person-years 83 670 83 775 83 874 83 617

Cases per 1000 person-years 0.98 0.98 1.14 1.84

Minimally adjusted modela

HR (95% CI) 1.11 (0.82-1.51) 1 [Reference] 1.14 (0.85-1.53) 1.73 (1.32-2.27)

P value .50 .38 <.001

Fully adjusted modelb

HR (95% CI) 1.14 (0.84-1.55) 1 [Reference] 1.09 (0.81-1.47) 1.50 (1.14-1.99)

P value .41 .57 .004

Abbreviation: HR, hazard ratio.
a Adjusted for age and sex.
b Adjusted for age, sex, education, Townsend Deprivation Index, presence of

APOE ε4 allele, ethnicity, chronic conditions (heart or vascular disease,

diabetes, or cancer), self-reported health, smoking status, alcohol
consumption, diet, body mass index, self-reported depression, and time spent
engaged in moderate to vigorous physical activity.
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Mean daily sedentary behavior time remained signifi-
cantly associated with incident dementia when adjusted for
sedentary behavior patterns (eFigure 5 in Supplement 1). The
results for mean daily sedentary behavior time were similar
in the models that excluded extreme values (25 cases and 931
controls excluded); however, the results for mean daily sed-
entary bout length and maximum daily sedentary bout length
were not significant in these analyses (eFigure 6 and eTable 8
in Supplement 1).

Discussion
In this study, there was a nonlinear relationship between mean
daily sedentary behavior time and incident dementia, with risks
increasing after approximately 10 hours per day. In addition,
patterns of sedentary behavior accumulation (mean and maxi-
mum daily sedentary bout lengths) were associated with in-
creased incidence of dementia; however, these relationships
were no longer significant when taking into account mean daily
sedentary behavior time. In contrast, mean daily sedentary be-
havior time remained significantly associated with incident de-
mentia when adjusting for patterns of sedentary behavior
(mean and maximum daily sedentary bout lengths).

The mean time spent in sedentary behavior in the US
in 2019 was approximately 9.5 hours,1 which falls close to the
level when the risk of dementia began to increase in this study.
Time spent physically active has been linked with lower risk
of dementia in previous work.18,19 Similar to the results for
mortality,3 the links between high levels of sedentary behav-
ior and incident dementia remain strong when adjusting for
time spent engaged in moderate to vigorous intensity physi-
cal activity. These study results complement previous work
suggesting increased time in sedentary behavior is associ-
ated with reduced cognitive performance,20 and that some
types of leisure-time sedentary behavior (eg, cognitively pas-
sive TV watching) are associated with increased dementia risk.7

Limitations
This study has several limitations. First, the observational study
design may allow for residual or unmeasured confounding de-
spite the large sample size and the wide range of covariates in-
cluded in these analyses.

Second, although a landmark analysis was performed mov-
ing the start of follow-up to 4 years after the accelerometer wear
date, reverse causality cannot be fully ruled out. Third, the use
of hospital records and death registry data for dementia diag-
noses without data on formal cognitive testing may provide less
accurate diagnoses or may underestimate cases in this cohort.

Fourth, the accelerometer substudy was performed sev-
eral years after the baseline measures were taken, and the ac-
celerometer data were collected only once. Fifth, the partici-
pants in the accelerometer substudy were self-selected from
a randomly invited subset of the larger UK Biobank cohort,
which may introduce selection bias in studies of these partici-
pants. Despite the potential biases, it should be noted that the
time spent in sedentary behavior in the sampled population
was similar to previous estimations in US populations.1Ta
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Sixth, it is difficult to assess posture using wrist-based ac-
celerometers and future studies should prioritize the use of
thigh-mounted accelerometers to replicate these results. Sev-
enth, the machine learning algorithm developed by Walmsley
et al11 was internally validated in a sample of 152 adults that
included a small subset of participants older than 60 years of
age (n = 27), and future work should focus on further validat-
ing this algorithm on an external sample of older adults.

Eighth, there is a sparsity of both dementia cases and par-
ticipants with very large amounts of sedentary behavior, which
contributed to the wide 95% CIs. Ninth, the UK Biobank is a

racially and ethnically homogeneous cohort, limiting the gen-
eralizability of these findings for other populations.

Conclusions
Among older adults, more time spent in sedentary behaviors
was significantly associated with higher incidence of all-
cause dementia. Future research is needed to determine
whether the association between sedentary behavior and risk
of dementia is causal.
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