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Supplementary Material I 

Studies Linking Sensor-Based Sedentary Behavior (SB), Light PA (LPA) and Moderate to Vigorous PA (MVPA) with Cognition in 

Cognitively Healthy Older Adults. 

Author, 
year 

Sample  Sensor, 
placeme
nt, time 
of wear* 

PA measure Cognitive measures Main findings 

(Brown et 
al., 2012) 

N=217 
Age=69.5±6.
6 (60–89) 
54% females 

Actigraph 
Hip 
7 days 

Peak counts 
(highest PA 
intensity 
recorded 
daily) 
Total daily 
counts 

MMSE (global cognition), 
attention (digit span, Stroop), 
processing speed (digit 
symbol), verbal memory 
(Logical memory I and II, 
CVLT-II, visuospatial ability 
(Rey Complex Figure Test), 
and vocabulary fluency 
(Controlled Oral Word 
Association Task) 

Peak counts: better performance on speed, 
visuospatial ability and verbal fluency, 
adjusted for age, sex, years of education, 
APOE e4 allele, BMI and self-reported 
cardiovascular disease  

(Hayes et 
al., 2015b) 

N=31 
Age 55–82 
58% female 
 
Study also 
included 
N=29 
Age=18-31 
 

ActiGraph, 
non-
dominant 
hip 
>4 days 

Total daily 
steps 
 
Post-hoc 
analyses 
included SB 
and step rate 
within LPA  
and MVPA 
epochs 

Visual memory (Brief 
Visuospatial Memory Test-
Revised, Faces subtest from 
the Wechsler Memory Scale-
Third Edition), verbal 
memory (CVLT-II and 
Logical Memory subtest from 
the WMS-III), experimental 
face memory task, executive 
function (TMT, Verbal 
Fluency, Mental Arithmetic 
and Digit Span, Wisconsin 
Card Sorting Test) 

Older adults: Greater step count related to 
better visual and face-name memory, 
adjusted for age, sex, education, 
depression, hypertension, accelerometer 
wear time (in minutes), and SB 
 
Post-hoc analyses: SB was negatively 
related to memory, adjusting for the above 
covariates 



SENSOR-BASED PHYSICAL ACTIVITY AND COGNITIVE AGING  
AZ BURZYNSKA et al. 
 

 2 

(Wilbur et 
al., 2012) 

N=174  
Age=50–84 
74% female 
All Latino 

ActiGraph 
waist  
3–7 days 

LPA 
MVPA 
Total counts 
 

Episodic memory (East 
Boston Memory Test), 
perceptual speed (Stroop 
Task, Numbers Comparison 
Test), and semantic memory 
(Category Fluency Test) 

LPA, MVPA and total counts were 
positively associated with semantic 
memory, controlled for demographics and 
chronic health problems 

(Halloway 
et al., 
2017) 

N=59  
Age=50–84 
All Latino 

Actigraph 
waist  
3–7 days 

5-year 
change in: 
LPA  
MVPA 
Total PA 
LPA bouts 
MVPA bouts 

5-year change in Episodic 
memory (East Boston 
Memory 
Test), perceptual speed 
(Stroop Task, Numbers 
Comparison Test), and 
semantic memory (Category 
Fluency Test) 

Only decline in MVPA bouts was 
associated with decline in semantic 
memory, adjusted for baseline age, number 
of chronic health problems, depressive 
symptoms, acculturation scores and other 
demographic and health status variables 
(e.g., marital status, self-reported personal 
income level, education level, number of 
hardships, and self-rated health) 

(Zhu et al., 
2017) 

N=6452,  
Age=69.7±8.
5  
55.3% female 
30.5% black 

Actical™ 
right hip 
4-7 days 

SB 
LPA 
%MVPA 

Incident cognitive impairment 
defined as a shift from 4> to 
<4 on Six-Item Screener score 
over 3 years. Executive 
function and memory: Letter 
fluency, animal fluency, word 
list learning, Montreal 
Cognitive Assessment 
(orientation and recall)  

Higher MVPA% quartiles: lower risk of 
cognitive impairment, better maintenance 
in executive function and memory, 
adjusted for age, sex, race, region of 
residence, education, BMI, hypertension, 
smoking, and diabetes. No significance 
was found for LPA or sedentary time  

(Stubbs et 
al., 2017)  

N=274 (n=65 
with possible 
MCI) 
Age=74.52 
54.4% female 
 
 
 

ActiGraph 
waist 
>5 days 

Total PA 
Light PA 
MVPA 

22-month decline in cognitive 
ability measured with 
Ascertain Dementia 8-item 
Questionnaire (self-rated 
changes in memory, 
orientation, problem-solving 
abilities, and daily activities) 

Higher LPA and MVPA: reduced cognitive 
decline, adjusted for baseline cognitive 
score, sex, age, educational attainment, 
marital status, income source, smoking, 
number of chronic diseases, depressive 
symptoms, activities of daily living, and 
wear time, and LPA or MVPA 
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(Kerr et al., 
2013) 

N=217 
Age=83 
70% female 

ActiGraph, 
hip 
>4days 

Low 
intensity 
LPA (LLPA) 
high intensity 
LPA (HLPA) 
MVPA 

TMT-A and B HLPA was associated with faster time to 
complete TMT-A adjusted for sex, age-, 
and education. MVPA was associated with 
faster time to complete TMT-B and TMT 
B–A, adjusted for age-, sex-, education, 
LLPA and HLPA. 

(Johnson et 
al., 2016) 

N=188 
Age= 64±7 
53.7% female  

ActiGraph 
>5 days 

SB 
LPA 
MVPA 
 

TMT-A and B Only LPA (but not SB or MVPA) were 
related to better TMT-B performance, 
adjusted for age, sex, level of education 
attained, waist-to-hip ratio, history of 
cigarette smoking, alcohol intake, and 
cognitive status, total wear time minutes, 
leg muscle strength 

(Iso-
Markku et 
al., 2018) 

N=726 
Age=72.9 
52% female 
Twin study 

Traixal 
Hookie 
AM20 
accelerome
ter 
Waist 
>4 days 

SB 
LPA 
MVPA 
Daily step 
count 
Mean daily 
MET 

Total cognitive score: 
combined TICS and telephone 
assessment for dementia 

SB was negatively and LPA positively 
associated with cognition only in a fully 
adjusted (age, sex, wear time, education, 
BMI, living conditions) in-between family 
model (twins treated as individuals). The 
association attributed to genetic and 
environmental selection. 

(Ku, Liu, 
Lo, Chen, 
& Stubbs, 
2017) 

N=274 (n=65 
with possible 
MCI) 
Age=74.52 
54.4% female 
 

ActiGraph 
waist 
>5 days 

SB (h/day) 
and SB level: 
high (11+ 
h/day), 
medium (7–
10.99 h/day), 
and low 
(< 7 h/day) 

Decline in cognitive ability 
measured with Ascertain 
Dementia 8-item 
Questionnaire over 22 months 

Higher levels of SB were associated with 
an increased risk of lower 
cognitive ability at follow up adjusted for 
age, sex, education, baseline cognitive 
status, marital status, income source, 
smoking, number of comorbidities, 
depressive symptoms, wear time of 
accelerometer, MVPA, ADLs 

 *Instructed wear time or minimum days required for analyses (if specified in the original work). TMT: Trial Making Test. ADL: 
activities of daily living. MCI: mild cognitive impairment. 
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Supplementary Material II 

Bivariate 2-Tailed Correlations Between Accelerometer Wear Time, PA and Cognition 
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Supplementary Material III 

FFT Individual Tasks: Descriptive Statistics 
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Supplementary Material IV 

Bivariate 2-Tailed Correlations Between Key Variables from Table 1 
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Variable coding: Sex: 1: Male, 2: Female: Income: 1: $40.000; 2: >$40.000, Employment status:  1: Working 2: Not working. Diabetes: 0: Non-diabetic, 1: Diabetic; *p<.05, **p<.01, ***p<.001 
 
 
 
  


