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Abstract

Physical, emotional, and cognitive changes are well documented in aging populations. We 

administered a comprehensive battery of mental and physical health measures and the Montreal 

Cognitive Assessment (MoCA; a cognitive screening tool) to 93 independently living older adults 

(OAs) residing in a Continuing Care Senior Housing Community. Performance on the Timed Up-

and-Go (TUG) test (a measure of functional mobility) correlated more strongly with the MoCA 

total score than did measures of aging, psychiatric symptoms, sleep, and both self-report and 

objective physical health. Furthermore, it was associated with MoCA Attention, Language, 

Memory, and Visuospatial/Executive subscales. The MoCA-TUG relationship remained 

significant after controlling for demographic and physical/mental health measures. Given that the 

TUG explained significantly more variance in broad cognitive performance than a comprehensive 

battery of additional physical and mental health tests, it may function as a multimodal measure of 

health in OAs, capturing physical changes and correlating with cognitive measures.

Introduction

Aging is associated with changes in physical, socioemotional, and cognitive functioning. 

Successful aging hinges on high levels of functioning in a variety of interrelated domains, 

including mental/physical health, sleep, and cognition (Rowe & Kahn, 1997), with 
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interpersonal engagement and a positive outlook on life being particularly impactful (Jeste & 

Depp, 2006). The goal of the current investigation was to better elucidate associations 

between ambulation and cognitive functioning, while accounting for additional aspects of 

physical functioning, as well as emotional/psychiatric status and sleep.

Cognition is related to everyday functioning in older adults (OAs; Jekel et al., 2015); 

consequently, cognitive outcomes are frequently used as endpoints in aging research. 

Relatedly, aspects of physical functioning such as ambulation predict later cognitive decline 

(Verghese, Wang, Lipton, Holtzer, & Xue, 2007). Both ambulation and cognition are best 

captured via comprehensive assessments, but practical clinical constraints lead to the 

frequent use of screening instruments instead. The Montreal Cognitive Assessment (MoCA; 

Nasreddine et al., 2005) and the Timed Up-and-Go (TUG; Podsiadlo & Richardson, 1991) 

task are leading screening indicators of cognition and ambulation, respectively. However, no 

study of OAs to date has examined TUG performance as a predictor of MoCA scores. 

Additionally, past investigations of TUG and cognitive performance have not 

comprehensively accounted for relevant physical and mental health factors (e.g., Donoghue 

et al., 2012). Given significant interrelationships among physical, mental, and cognitive 

health variables (Jeste & Depp, 2006; Rowe & Kahn, 1997), it is important to account for all 

three dimensions in order to thoroughly assess global functioning.

The MoCA is a 10-minute cognitive screening instrument designed to detect cognitive 

impairment in a variety of clinical disorders (Nasreddine et al., 2005). It has repeatedly 

shown sensitivity to dementia (Davis, Creavin, Yip, Noel-Storr, Brayne, & Cullum, 2015), 

and it can be broken down into subscales reflecting relevant domains (Moafmashhadi & 

Koski, 2013). The TUG measures time to completion for a sit-to-stand maneuver, followed 

by a 3-meter walk at a comfortable speed, a 180-degree turn, a walk back to the original 

chair, and a stand-to-sit movement. It was designed to assess fall risk (Herman, Giladi, & 

Hausdorff, 2011), but it also correlates with poor executive functioning (Ansai et al., 2017) 

and global health (Viccaro, Perera, & Studenski, 2011). Relatedly, in an ongoing study (Jeste 

et al., 2019), we examined a sample of 86 independent living residents of a Continuing Care 

Senior Housing Community (CCSHC) and found that the TUG score was the best predictor 

of a cognitive composite score derived, in part, from the MoCA total score. By contrast, in 

the current study, we tested direct relationships between the TUG and MoCA total and 

subscale scores, including a) analyses controlling for relevant confounders (in order to 

account for the influence of other aspects of health, as outlined above), and b) clinically-

relevant group-based analyses (see Data Analysis).

In order to thoroughly investigate relationships between ambulation and cognitive 

performance in non-demented, independently living OAs, we analyzed data from the MoCA, 

TUG, and additional physical and mental health measures in a sample of 93 participants, 

including the 86 individuals from the original paper. We hypothesized that the TUG would 

negatively correlate with the MoCA scores and that it would explain more variance in 

MoCA scores than measures of successful aging, psychiatric symptoms, sleep, and both self-

reported and objective physical health.
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Methods

Participants and Procedure

Participants were 93 individuals, aged 66–94 (n=63 with MoCA>25; n=30 with MoCA ≤25; 

Table 1), who were part of a larger longitudinal study on biopsychosocial functioning in 

independent living OAs (Jeste et al., 2019). The current study was approved by the affiliate 

university’s Institutional Review Board (#170466) and all participants provided written 

informed consent.

Measures

We examined 25 measures of cognitive, emotional, and physical functioning (Table 1). 

Participants completed the MoCA as a cognitive screening tool and we created four MoCA 

composite scores (Moafmashhadi and Koski, 2013) – Attention (sum of attention items), 

Language (naming and language items), Memory (delayed recall and orientation items), and 

Visuospatial/Executive (visuospatial/executive and abstraction items). We also investigated 

aging, psychiatric symptoms, sleep, and physical health (Table 1).

Data Analysis

First, we examined distributional characteristics through a visual inspection of histograms. 

For measures with non-normal distributions, we utilized appropriate non-parametric tests. 

Second, we examined bivariate correlations between the MoCA and the 24 physical and 

mental health measures. We identified those indices that exhibited statistically significant 

relationships with the MoCA total score and then analyzed correlations between these 

measures and the four MoCA composites. Third, we conducted linear regression models to 

predict variance in the MoCA total and composite scores with the bivariate-significant 

mental and physical health correlates. Fourth, we included partial correlations, controlling 

for the potential confounding impacts of age, gender, years of education, body mass index, 

systolic blood pressure, waist-to-hip ratio, and illness burden. Fifth, we examined a 

hierarchical regression model, predicting MoCA total scores from significant bivariate 

correlates in step 1 and TUG in step 2. Finally, we dichotomized TUG scores based upon a 

published cutoff (Bischoff, 2003; ≤12 seconds = intact, >12 seconds = impaired) and 

examined MoCA performance by TUG group using independent t-tests.

Results

MoCA total scores ranged from 11–29 in the overall sample and 63/93 participants earned 

scores of 25/30 or lower, suggesting a broad range of cognitive functioning (including some 

participants with cognitive impairment) in our sample. When we excluded participants 

earning the three lowest MoCA total scores (11, 14, and 15/30) from the primary analyses, 

the results were equivalent. To maximize statistical variability, we retained these individuals 

in all reported results.

The following variables correlated significantly with the MoCA total score and were 

investigated further: the TUG, the Perceived Stress Scale (Cohen, Kamarck, & Mermelstein, 

1983), the Cognitive Failures Questionnaire 25-item (Broadbent, Cooper, Fitzgerald, & 
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Parkes, 1982), the Cognitively Stimulating Activities (Krueger et al., 2009), the Short 

Physical Performance Battery (SPPB; Guralnik et al., 1994): Summary Ordinal Score, and 

diastolic blood pressure (Table 2). Next, these six variables were entered as predictors into 

multiple regression models. The overall models for the total score and the Attention 

composite were statistically significant, while the models for the Language, Memory, and 

Visuospatial/Executive regressions were nonsignificant (Table 3). For the total score model, 

the TUG was the only significant predictor among the six variables; for the Attention 

composite, the TUG and the Cognitively Stimulating Activities measure were the only 

significant predictors.

In partial correlations, relationships between the TUG and MoCA remained significant after 

controlling for those demographic and physical health variables that may have functioned as 

confounders. We also split our sample by MoCA total score (intact>25/30; impaired≤25/30), 

and reran the partial correlations. The results mirrored those from the entire sample, 

although the coefficient from the intact group was nonsignificant (r=−.21), possibly due to a 

small sample size (n=30). When we analyzed the MoCA total score regression model 

hierarchically, with the five additional correlates in step 1 and the TUG in step 2, the ΔR2 

was .15, F(6, 57)=3.91, p=.002, indicating that the TUG explained 15% of the variance in 

MoCA performance above and beyond all other significant zero-order correlates (the other 

five variables explained only 14% of MoCA total score variance combined).

In our final analysis, 62 participants exhibited intact TUG performance (≤12 seconds 

completion time) and 25 participants were impaired (>12 seconds completion time). Intact 

performers scored higher on the MoCA total score (M=24.48; SD=2.87) than did 

participants who were impaired (M=21.64; SD=3.76, t(85)=3.81, p<.001, Cohen’s d=0.85). 

Intact performers also scored higher on the Attention (d=0.43), Language (d=0.54), Memory 

(d=0.52), and Visuospatial/Executive composites (d=0.71; all t’s>2.00; all ps<.025).

Discussion

In the current study of independent living OAs in a CCSHC with a broad range of cognitive 

functioning, we evaluated relationships between cognitive status as measured by the MoCA 

and a large battery of physical and mental health variables. The TUG was more strongly 

associated with the MoCA than were all other measures of mental/physical health. Indeed, 

the TUG explained an additional 15% of variance in the MoCA total score above and 

beyond the five other significant correlates. Moreover, the TUG was significantly related to 

the MoCA Attention, Language, Memory, and Visuospatial/Executive composites, 

suggesting contributions to a broad range of cognitive abilities.

Several investigators have reported relationships between the TUG and neuropsychological 

tests (e.g., Donoghue et al., 2012). One potential explanation is contributions from attention 

and executive functions to stable and consistent walking performance (Verghese et al., 

2007). That is, ambulating is not an entirely automatic behavior in OAs, and it requires 

attentional resources and top-down regulatory functions for accurate and consistent 

performance. Additionally, some evidence indicates that a slowing of gait is a harbinger of 
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future cognitive decline (Mielke et al., 2013), suggesting that TUG performance may 

deteriorate prior to observable changes in cognition.

The strong, consistent relationship between the TUG and MoCA has clinical implications in 

OAs. Specifically, the TUG is a simple, rapid assessment that is associated with relevant 

outcomes in OAs, including executive functioning (Ansai et al., 2017) and overall health 

(Viccaro et al., 2011). Our data add to this literature by suggesting that TUG performance 

explains more variance in cognition than do many other tests of physical and mental health 

status. While the TUG is not a direct measure of cognitive performance and cannot replace 

the MoCA, our findings support the use of the TUG in the assessment of overall health and 

functioning in OAs.

The current study has several limitations. All analyses were cross-sectional, which limited 

the ability to draw casual inferences. Additionally, our participants were primarily White 

(94.6%) and well-educated (M=15.65 years), which constrains generalizability. Specifically, 

Jeste and colleagues (2019) compared the current CCSHC sample to a group of matched 

OAs who were randomly sampled from the community; the current sample included fewer 

racial/ethnic minority individuals and had higher body mass indexes than the comparison 

group. However, our participants ranged in age (66–94 years) and cognitive status (MoCA 

total score=11–29), thereby enhancing external validity across these dimensions.

Prior investigators have reported relationships between the TUG and neuropsychological 

tests; however, the current study is the first to our knowledge to a) provide evidence for a 

relationship between the TUG and MoCA above and beyond a comprehensive assessment of 

physical and mental health measures, and to b) examine MoCA subscales in this context. 

Past empirical work also suggests that the TUG is a valid measure of overall physical health 

and our findings contribute to this literature by revealing that the TUG also shares a 

moderate degree of variance with cognitive status in OAs with a broad range of cognitive 

functioning. While future longitudinal investigations are necessary to determine whether the 

TUG has significant predictive power, our cross-sectional results indicate that the TUG may 

capture multiple important aspects of health in aging populations. Impaired TUG 

performance may indicate a need for an in-depth neuropsychological, physical, and 

functional assessment for identifying early decline and disability in independent living OAs.

Acknowledgements

The authors thank all of the study participants for their contributions to this work.

Funding

Funding for this study was provided, in part, by the National Institutes of Health (grant R01MH094151–01 to DVJ 
[PI]), by the National Institute of Mental Health T32 Geriatric Mental Health Program (grant MH019934 to DVJ 
[PI]), the Stein Institute for Research on Aging at the University of California, San Diego, and by IBM Research AI 
through the AI Horizons Network IBM-UCSD AI for Healthy Living program.

References

Bischoff HA (2003). Identifying a cut-off point for normal mobility: a comparison of the timed “up 
and go” test in community-dwelling and institutionalised elderly women. Age and Ageing, 32(3), 
315–320. 10.1093/ageing/32.3.315 [PubMed: 12720619] 

Van Patten et al. Page 5

J Appl Gerontol. Author manuscript; available in PMC 2021 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Broadbent DE, Cooper PF, FitzGerald P, & Parkes KR (1982). The cognitive failures questionnaire 
(CFQ) and its correlates. British Journal of Clinical Psychology, 21(1), 1–16. [PubMed: 7126941] 

Cohen S, Kamarck T, & Mermelstein R (1983). A global measure of perceived stress. Journal of 
Health and Social Behavior, 24(4), 385–396. [PubMed: 6668417] 

Davis DH, Creavin ST, Yip JL, Noel‐Storr AH, Brayne C, & Cullum S (2015). Montreal Cognitive 
Assessment for the diagnosis of Alzheimer’s disease and other dementias. Cochrane Database of 
Systematic Reviews, (10).

Donoghue OA, Horgan NF, Savva GM, Cronin H, O’Regan C, & Kenny RA (2012). Association 
Between Timed Up-and-Go and Memory, Executive Function, and Processing Speed. Journal of the 
American Geriatrics Society, 60(9), 1681–1686. 10.1111/j.1532-5415.2012.04120.x [PubMed: 
22985141] 

Guralnik JM, Simonsick EM, Ferrucci L, Glynn RJ, Berkman LF, Blazer DG, … & Wallace RB 
(1994). A short physical performance battery assessing lower extremity function: association with 
self-reported disability and prediction of mortality and nursing home admission. Journal of 
Gerontology, 49(2), 85–94.

Herman T, Giladi N, & Hausdorff JM (2011). Properties of the ‘Timed Up and Go’ Test: More than 
Meets the Eye. Gerontology, 57(3), 203–210. 10.1159/000314963 [PubMed: 20484884] 

Jekel K, Damian M, Wattmo C, Hausner L, Bullock R, Connelly PJ, … & Kramberger MG (2015). 
Mild cognitive impairment and deficits in instrumental activities of daily living: A systematic 
review. Alzheimer’s Research & Therapy, 7(1), 1–20.

Jeste DV, Glorioso D, Lee EE, Graham S, Liu J, Morlett-Paredes A, Nebeker C, Tu X, Twamley EW, 
Van Patten R, Yamada Y, Depp C, & Kim H (2019). Study of Independent Living Residents of a 
Continuing Care Retirement Community: Putative Risk and Protective Factors for Cognitive, 
Physical, and Mental Health. The American Journal of Geriatric Psychiatry.

Depp CA, & Jeste DV (2006). Definitions and predictors of successful aging: a comprehensive review 
of larger quantitative studies. The American Journal of Geriatric Psychiatry, 14(1), 6–20. 
[PubMed: 16407577] 

Krueger KR, Wilson RS, Kamenetsky JM, Barnes LL, Bienias JL, & Bennett DA (2009). Social 
engagement and cognitive function in old age. Experimental Aging Research, 35(1), 45–60. 
[PubMed: 19173101] 

Mielke MM, Roberts RO, Savica R, Cha R, Drubach DI, Christianson T, … Petersen RC (2013). 
Assessing the Temporal Relationship Between Cognition and Gait: Slow Gait Predicts Cognitive 
Decline in the Mayo Clinic Study of Aging. The Journals of Gerontology Series A: Biological 
Sciences and Medical Sciences, 68(8), 929–937. 10.1093/gerona/gls256

Moafmashhadi P, & Koski L (2013). Limitations for interpreting failure on individual subtests of the 
Montreal Cognitive Assessment. Journal of Geriatric Psychiatry and Neurology, 26(1), 19–28. 
[PubMed: 23385364] 

Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I, … & Chertkow H 
(2005). The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild cognitive 
impairment. Journal of the American Geriatrics Society, 53(4), 695–699. [PubMed: 15817019] 

Podsiadlo D, & Richardson S (1991). The timed “Up & Go”: A test of basic functional mobility for 
frail elderly persons. Journal of the American Geriatrics Society, 39(2), 142–148. [PubMed: 
1991946] 

Rowe JW, & Kahn RL (1997). Successful aging. The Gerontologist, 37(4), 433–440. [PubMed: 
9279031] 

Verghese J, Wang C, Lipton RB, Holtzer R, & Xue X (2007). Quantitative gait dysfunction and risk of 
cognitive decline and dementia. Journal of Neurology, Neurosurgery & Psychiatry, 78(9), 929–
935. 10.1136/jnnp.2006.106914

Viccaro LJ, Perera S, & Studenski SA (2011). Is Timed Up and Go Better Than Gait Speed in 
Predicting Health, Function, and Falls in OAs?: Is timed up and go better than gait speed? Journal 
of the American Geriatrics Society, 59(5), 887–892. 10.1111/j.1532-5415.2011.03336.x [PubMed: 
21410448] 

Van Patten et al. Page 6

J Appl Gerontol. Author manuscript; available in PMC 2021 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Van Patten et al. Page 7

Ta
b

le
 1

.

Sa
m

pl
e 

ch
ar

ac
te

ri
st

ic
s 

an
d 

as
se

ss
m

en
t b

at
te

ry

So
ci

od
em

og
ra

ph
ic

s
* C

og
ni

ti
ve

ly
 I

nt
ac

t 
(n

 =
 3

0)
* P

os
si

bl
e 

C
og

ni
ti

ve
 I

m
pa

ir
m

en
t 

(n
 =

 
63

)
t 

or
 χ

2
p

A
ge

 (
ye

ar
s)

80
.6

2 
(6

.8
3)

84
.3

9 
(5

.9
1)

2.
73

.0
08

Y
ea

rs
 o

f 
ed

uc
at

io
n

16
.1

3 
(2

.4
7)

15
.4

1 
(2

.3
1)

1.
37

.1
7

G
en

de
r 

(%
 f

em
al

e)
73

.3
66

.7
0.

42
.5

2

R
ac

e 
(%

 n
on

w
hi

te
)

3.
3

9.
5

1.
12

.2
9

R
el

at
io

ns
hi

p 
st

at
us

 (
%

 u
n-

pa
rt

ne
re

d)
63

.3
60

.3
0.

78
.7

8

M
oC

A
 a

nd
 S

ig
ni

fi
ca

nt
 C

or
re

la
te

s
To

ta
l S

am
pl

e
M

ea
n 

(S
D

)
C

on
st

ru
ct

 M
ea

su
re

d

M
on

tr
ea

l C
og

ni
tiv

e 
A

ss
es

sm
en

t T
ot

al
 S

co
re

93
23

.5
6 

(3
.4

7)
C

og
ni

tiv
e 

st
at

us

T
im

ed
 U

p-
an

d-
G

o 
te

st
 (

tim
e 

to
 c

om
pl

et
io

n)
87

11
.0

2 
(3

.6
4)

A
m

bu
la

tio
n 

an
d 

ba
la

nc
e

Pe
rc

ei
ve

d 
St

re
ss

 S
ca

le
84

12
.3

0 
(5

.0
0)

Ps
yc

ho
so

ci
al

 s
tr

es
s

C
og

ni
tiv

e 
Fa

ilu
re

s 
Q

ue
st

io
nn

ai
re

 2
5-

ite
m

 T
ot

al
 S

co
re

79
32

.6
1 

(1
2.

72
)

E
rr

or
s 

in
 c

og
ni

tiv
e 

pe
rf

or
m

an
ce

C
og

ni
tiv

el
y 

St
im

ul
at

in
g 

A
ct

iv
iti

es
 C

om
po

ne
nt

 S
co

re
79

3.
35

 (
0.

66
)

E
xp

er
ie

nc
es

 th
at

 c
ha

lle
ng

e 
th

in
ki

ng
 s

ki
lls

Sh
or

t P
hy

si
ca

l P
er

fo
rm

an
ce

 B
at

te
ry

 S
um

m
ar

y 
O

rd
in

al
 S

co
re

92
8.

18
 (

2.
56

)
A

m
bu

la
tio

n 
an

d 
ba

la
nc

e

D
ia

st
ol

ic
 b

lo
od

 p
re

ss
ur

e
91

76
.3

3 
(1

2.
83

)
C

ar
di

ov
as

cu
la

r 
ri

sk
 m

ar
ke

r

E
m

ot
io

na
l F

un
ct

io
n 

an
d 

P
er

ce
pt

io
n 

of
 A

gi
ng

Se
lf

-R
at

ed
 S

uc
ce

ss
fu

l A
gi

ng
 (

1–
10

 s
ca

le
)

86
8.

11
 (

1.
47

)
Su

bj
ec

tiv
e 

pe
rc

ep
tio

n 
of

 h
ea

lth
 in

 o
ld

er
 a

du
lth

oo
d

I 
am

 a
gi

ng
 w

el
l (

1–
5 

sc
al

e)
86

2.
02

 (
0.

91
)

Sa
tis

fa
ct

io
n 

w
ith

 th
e 

ag
in

g 
pr

oc
es

s

Sh
or

t F
or

m
 3

6 
M

en
ia

l C
om

po
ne

nt
 S

ca
le

-
85

54
.6

4 
(9

.2
9)

C
om

po
si

te
 s

co
re

 o
f 

ov
er

al
l m

en
ta

l h
ea

lth

B
ri

ef
 S

ym
pt

om
 I

nv
en

to
ry

 A
nx

ie
ty

 S
ca

le
86

1.
91

 (
3.

23
)

A
nx

io
us

 a
ro

us
al

Pa
tie

nt
 H

ea
lth

 Q
ue

st
io

nn
ai

re
-9

 it
em

84
3.

18
 (

3.
98

)
D

ep
re

ss
iv

e 
sy

m
pt

om
s

C
en

te
r 

fo
r 

E
pi

de
m

io
lo

gi
c 

St
ud

ie
s 

D
ep

re
ss

io
n 

Sc
al

e
83

9.
45

 (
2.

73
)

D
ep

re
ss

iv
e 

sy
m

pt
om

s

L
if

e 
E

ve
nt

s 
Sc

al
e

81
4.

11
 (

5.
14

)
St

re
ss

fu
l e

xp
er

ie
nc

es

U
C

L
A

 L
on

el
in

es
s 

Sc
al

e
79

38
.3

2 
(1

0.
94

)
T

he
 d

is
cr

ep
an

cy
 b

et
w

ee
n 

de
si

re
d 

an
d 

ac
hi

ev
ed

 s
oc

ia
l c

on
ta

ct

C
op

in
g 

Se
lf

-E
ff

ic
ac

y 
Sc

al
e

84
89

.6
7 

(2
4.

49
)

Ps
yc

ho
lo

gi
ca

l r
es

ou
rc

es
 a

va
ila

bl
e 

to
 h

an
dl

e 
st

re
ss

PR
O

M
IS

 S
oc

ia
l I

so
la

tio
n 

sc
al

e
84

8.
39

 (
3.

17
)

T
he

 d
eg

re
e 

of
 c

on
ta

ct
 a

nd
 in

te
ra

ct
io

n 
w

ith
 o

th
er

 p
eo

pl
e

Sh
or

t F
or

m
 3

6 
G

en
er

al
 H

ea
lth

86
67

.2
7 

(1
9.

71
)

C
om

po
si

te
 s

co
re

 o
f 

ov
er

al
l h

ea
lth

P
hy

si
ca

l F
un

ct
io

n

Sh
or

t F
or

m
 3

6 
Ph

ys
ic

al
 C

om
po

ne
nt

 S
ca

le
85

40
.8

9 
(1

0.
74

)
C

om
po

si
te

 s
co

re
 o

f 
ph

ys
ic

al
 h

ea
lth

C
um

ul
at

iv
e 

Il
ln

es
s 

R
at

in
g 

Sc
al

e 
To

ta
l C

at
eg

or
ie

s 
E

nd
or

se
d

93
5.

81
 (

1.
93

)
B

ur
de

n 
of

 c
hr

on
ic

 m
ed

ia
l d

is
ea

se
s

J Appl Gerontol. Author manuscript; available in PMC 2021 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Van Patten et al. Page 8

So
ci

od
em

og
ra

ph
ic

s
* C

og
ni

ti
ve

ly
 I

nt
ac

t 
(n

 =
 3

0)
* P

os
si

bl
e 

C
og

ni
ti

ve
 I

m
pa

ir
m

en
t 

(n
 =

 
63

)
t 

or
 χ

2
p

N
ut

ri
tio

n 
Sc

re
en

in
g 

C
he

ck
lis

t
84

3.
13

 (
2.

53
)

D
ie

l a
nd

 n
ut

ri
tio

na
l i

nt
ak

e

H
ou

rs
 o

f 
se

lf
-r

ep
or

te
d 

sl
ee

p 
pe

r 
ni

gh
t

79
7.

39
 (

1.
25

)

Sy
st

ol
ic

 b
lo

od
 p

re
ss

ur
e

91
13

5.
27

 (
15

.1
0)

B
od

y 
m

as
s 

in
de

x
93

28
.4

3 
(6

.2
1)

W
ai

st
-t

o-
hi

p 
ra

tio
 s

co
re

92
0.

88
 (

0.
08

)

* C
og

ni
tiv

el
y 

In
ta

ct
 =

 M
oC

A
 T

ot
al

 S
co

re
 >

 2
5;

 P
os

si
bl

e 
C

og
ni

tiv
e 

Im
pa

ir
m

en
t =

 M
oC

A
 T

ot
al

 S
co

re
 ≤

 2
5

J Appl Gerontol. Author manuscript; available in PMC 2021 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Van Patten et al. Page 9

Ta
b

el
 2

.

R
el

at
io

ns
hi

ps
 b

et
w

ee
n 

M
oC

A
 s

ub
sc

al
es

 a
nd

 p
hy

si
ca

l/m
en

ta
l h

ea
lth

 c
or

re
la

te
s.

M
oC

A
 T

ot
al

 S
co

re
A

tt
en

ti
on

L
an

gu
ag

e
M

em
or

y
V

is
uo

sp
at

ia
l/E

xe
cu

ti
ve

Pe
rc

ei
ve

d 
St

re
ss

 S
ca

le
 (

n 
=

 8
4)

r 
=

 −
.2

1
r 

=
 −

.2
7

r 
=

 −
.1

1
r 

=
 −

.1
5

r 
=

 −
.0

5

(p
 =

 .0
27

)
(p

 =
 .0

06
)

(p
 =

 .1
67

)
(p

 =
 .0

92
)

(p
 =

 .3
23

)

C
og

ni
tiv

e 
Fa

ilu
re

s 
Q

ue
st

io
nn

ai
re

 2
5-

ite
m

 (
n 

=
 7

9)
r 

=
 −

.2
1

r 
=

 −
.2

0
r 

=
 −

.0
02

r 
=

 −
.1

7
r 

=
 −

.1
7

(p
 =

 .0
33

)
(p

 =
 .0

36
)

(p
 =

 .4
94

)
(p

 =
 .0

68
)

(p
 =

 .0
71

)

C
og

ni
tiv

el
y 

St
im

ul
at

in
g 

A
ct

iv
iti

es
 (

n 
=

 7
9)

r 
=

.2
1

r 
=

.2
7

r 
=

.0
1

r 
=

.1
1

r 
=

.2
0

(p
 =

 .0
31

)
(p

 =
 .0

09
)

(p
 =

 .4
77

)
(p

 =
 .1

71
)

(p
 =

 .0
39

)

Sh
or

t P
hy

si
ca

l P
er

fo
rm

an
ce

 B
at

te
ry

 (
n 

=
 9

2)
r 

=
.2

7
r 

=
.1

8
r 

=
.0

4
r 

=
.0

6
r 

=
.3

7

(p
 =

 .0
04

)
(p

 =
 .0

46
)

(p
 =

.3
62

)
(p

 =
 .2

81
)

(p
 =

 .0
01

)

T
im

ed
 U

p 
an

d 
G

o 
(n

 =
 8

7)
r 

=
 −

.4
2

r 
=

 −
.2

2
r 

=
 −

.2
7

r 
=

 −
.2

6
r 

=
 −

.3
6

(p
 <

 .0
01

)
(p

 =
 .0

22
)

(p
 =

 .0
07

)
(p

 =
 .0

08
)

(p
 =

 .0
01

)

D
ia

st
ol

ic
 b

lo
od

 p
re

ss
ur

e 
(n

 =
 9

1)
r 

=
 .2

6
r 

=
.0

2
r 

=
.0

6
r 

=
.2

6
r 

=
.2

0

(p
 =

 .0
06

)
(p

 =
 .4

42
)

(p
 =

 .3
02

)
(p

 =
 .0

07
)

(p
 =

 .0
28

)

N
ot

e.
 O

nl
y 

va
ri

ab
le

s 
w

ith
 a

 s
ta

tis
tic

al
ly

 s
ig

ni
fi

ca
nt

 (
p 

<
 .0

5)
 c

or
re

la
tio

n 
w

ith
 th

e 
M

oC
A

 to
ta

l s
co

re
 a

re
 s

ho
w

n.

M
oC

A
 =

 M
on

tr
ea

l C
og

ni
tiv

e 
A

ss
es

sm
en

t

J Appl Gerontol. Author manuscript; available in PMC 2021 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Van Patten et al. Page 10

Ta
b

le
 3

.

Se
le

ct
ed

 m
ul

tip
le

 r
eg

re
ss

io
n 

an
al

ys
es

 p
re

di
ct

in
g 

va
ri

an
ce

 in
 M

oC
A

 to
ta

l s
co

re
 a

nd
 a

tte
nt

io
n 

co
m

po
si

te
 s

co
re

.

(d
f)

, F
B

SE
 B

β

 
 

M
oC

A
 T

ot
al

 S
co

re
(6

, 5
7)

 3
.9

1*
*

C
on

st
an

t
30

.8
0

5.
45

T
im

ed
 U

p 
an

d 
G

o
−

.7
8

.2
3

−
.6

1*
*

Pe
rc

ei
ve

d 
St

re
ss

−
.0

6
.1

0
−

.0
8

C
og

ni
tiv

e 
Fa

ilu
re

s 
Q

ue
st

io
nn

ai
re

 2
5-

ite
m

.0
03

.0
4

.0
1

C
og

ni
tiv

el
y 

St
im

ul
at

in
g 

A
ct

iv
iti

es
.9

0
.6

1
.1

7

Sh
or

t P
hy

si
ca

l P
er

fo
rm

an
ce

 B
at

te
ry

−
.4

2
.3

2
−

.2
4

D
ia

st
ol

ic
 b

lo
od

 p
re

ss
ur

e
.0

3
.0

3
.1

2

 
 

M
oC

A
 A

tte
nt

io
n 

C
om

po
si

te
(6

, 5
7)

 5
.7

3*
*

C
on

st
an

t
8.

64
1.

42

lim
ed

 U
p 

an
d 

G
o

−
.2

5
.0

6
−

.6
9*

*

Pe
rc

ei
ve

d 
St

re
ss

−
.0

4
.0

3
−

.1
8

C
og

ni
tiv

e 
Fa

ilu
re

s 
Q

ue
st

io
nn

ai
re

 2
5-

ite
m

.0
04

.0
1

.0
5

C
og

ni
tiv

el
y 

St
im

ul
at

in
g 

A
ct

iv
iti

es
.3

8
.1

6
.2

6*

Sh
or

t P
hy

si
ca

l P
er

fo
rm

an
ce

 B
at

te
ry

−
.1

4
.0

8
−

.3
0

N
ot

e:

* p 
<

 .0
5

**
p 

<
 .0

1.

R
eg

re
ss

io
n 

m
od

el
s 

pr
ed

ic
tin

g 
va

ri
an

ce
 in

 th
e 

M
oC

A
 la

ng
ua

ge
, m

em
or

y,
 a

nd
 v

is
uo

sp
at

ia
l/e

xe
cu

tiv
e 

co
m

po
si

te
 s

co
re

s 
w

er
e 

no
t s

ta
tis

tic
al

ly
 s

ig
ni

fi
ca

nt
 (

p 
>

 .0
5)

.

M
oC

A
 =

 M
on

tr
ea

l C
og

ni
tiv

e 
A

ss
es

sm
en

t

J Appl Gerontol. Author manuscript; available in PMC 2021 October 01.


	Abstract
	Introduction
	Methods
	Participants and Procedure
	Measures
	Data Analysis

	Results
	Discussion
	References
	Table 1.
	Tabel 2.
	Table 3.

