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Abstract: Up to 60% of older adults have a lifestyle characterized by low physical activity
(PA) and high sedentary behavior (SB). This can amplify age-related declines in physical and
cognitive functions and may therefore affect the ability to complete basic and instrumental
activities of daily living (ADL and IADL, respectively), which are essential for indepen-
dence. This systematic review aims to describe the association of objectively measured PA
and SB with ADL and IADL in community-dwelling older adults. Six databases (PubMed,
Embase, the Cochrane library, CINAHL, PsychINFO, SPORTDiscuss) were searched from
inception to 21/06/2020 for articles meeting our eligibility criteria: 1) observational or
experimental study, 2) participants’ mean/median age >60 years, 3) community-dwelling
older adults, 4) PA and SB were measured with a(n) accelerometer/pedometer, 5) PA and SB
were studied in relation to ADL and/or IADL. Risk of bias was assessed in duplicate using
modified versions of the Newcastle-Ottawa scale. Effect direction heat maps provided an
overview of associations and standardized regression coefficients (Bs) were depicted in
albatross plots. Thirty articles (6 longitudinal; 24 cross-sectional) were included representing
24,959 (range: 23 to 2749) community-dwelling older adults with mean/median age ranging
from 60.0 to 92.3 years (54.6% female). Higher PA and lower SB were associated with better
ability to complete ADL and IADL in all longitudinal studies and overall results of cross-
sectional studies supported these associations, which underscores the importance of an active
lifestyle. The median [interquartile range] of PBs for associations of PA/SB with ADL and
IADL were, respectively, 0.145 [0.072, 0.280] and 0.135 [0.093, 0.211]. Our strategy to
address confounding may have suppressed the true relationship of PA and SB with ADL or
IADL because of over-adjustment in some included studies. Future research should aim for
standardization in PA and SB assessment to unravel dose-response relationships and inform
guidelines.
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Introduction

Physical activity (PA), defined as bodily movement produced by the contraction of
skeletal muscle that requires energy,' has been linked to various health benefits with
increasing age.” Up to 60% of older adults worldwide do not meet PA guidelines®
due to physical impairments that arise with aging®” or sedentary behavior (SB),
which refers to waking activity (mainly performed while in a sitting, reclining, or
lying posture) with little to no energy expenditure beyond the resting metabolic
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rate.® Low PA (volume, duration, or intensity) and high SB
(duration) can be distinct behaviors’ that independently
amplify age-related decline in many physiological
systems® and may therefore affect endurance, muscle
strength, and flexibility” as well as cognition.'® However,
these capacities are necessary to autonomously function in
daily life, including engaging in activities of daily living
(ADL), referring to self-care tasks, such as transferring in
and out of bed, feeding, and dressing, as well as instru-
mental activities of daily living (IADL), which involve
more complex and cognitively demanding tasks, such as
housekeeping, shopping, and medication use."’

Previous systematic reviews of longitudinal and cross-
sectional studies have demonstrated that PA classified as
of at least moderate intensity is positively associated with
the ability to complete ADL and IADL,'*'? whereas nega-
tive associations were found between SB and the ability to
perform these activities.'* An important limitation of these
findings is that conclusions are predominantly based on
self-reported measures of PA and SB (ie, questionnaires),
which are especially susceptible in older adult populations
to overestimation of PA and underestimation of SB'® as a
result of recall bias. Furthermore, self-reported measures
of PA and SB often fail to capture activity at the lower end
of the PA continuum, which comprises most of the PA in
older adults (eg, light-intensity, short-duration tasks).'® PA
and SB can be most accurately quantified with wearable
technology (accelerometers, pedometers), which allows
for the objective assessment of PA as well as continuous
monitoring of activity in daily life'” (ie, frequency, inten-
sity, duration). Objective measurements of PA and SB are
therefore essential to advance knowledge by accurately
quantifying the association of PA and SB with ADL and
IADL, which can ultimately be targeted through public
health clinical intervention.

This systematic review aimed to describe the associa-
tion of objectively measured PA and SB with ADL and
TIADL in community-dwelling older adults.

Materials and Methods

The protocol of this review was registered in the
PROSPERO International prospective register of systema-
tic reviews with registration number CRD42018103910.

Information Sources and Search Strategy
Two assessors (the Vrije Universiteit librarian (RO) and
AR) conducted a systematic literature search based on the
Preferred Reporting Items for Systematic Reviews and

Meta-Analysis (PRISMA) statement,'® consulting the fol-
lowing electronic databases from inception to June 21,
2020: PubMed, Embase, the Cochrane Library (via
Wiley), CINAHL, PsychINFO, and SPORTDiscuss (via
EBSCO). The search terms “active or inactive lifestyle”,
“motor activity”, and “people over 60 years of age” were
used to ascertain articles that studied PA and SB in relation
to any health outcome in older adults; the full search
strategy is presented in Appendix A. Articles that reported
associations of PA and SB with ADL and IADL were
organized and managed in the software Endnote (Version
X8.2 Clarivate Analytics, Philadelphia, USA) and Rayyan
QRCL."

Inclusion Criteria

Full-text articles published in English or Dutch were con-
sidered eligible for this systematic review based on the
following criteria: 1) observational or experimental study,
2) participants’ mean or median age >60 years old, 3)
study population consisted of community-dwelling older
adults, 4) PA and SB were measured with an acceler-
ometer or pedometer, 5) ADL was defined as any tool or
questionnaire explicitly described as measuring ADL and/
or IADL, and 6) PA and SB were studied in relation to
ADL and/or TADL. For intervention studies, associations
at baseline or control group data were included.

Article Selection

Search results were assessed for possible eligibility based
on title and abstract screening by two independent asses-
sors (KR and EvdR) using the Rayyan screening
software.'? Full-text screening was performed in duplicate
by two independent assessors (KR and LD, or AR) and
differences in opinion with regard to inclusion and exclu-
sion decisions were resolved by another assessor (AM).
The references of all included articles were screened for

additional eligible articles.

Data Extraction

Data extraction was performed by two independent asses-
sors (EG and WZ) and disagreement was settled by a third
assessor (KR). The following data were extracted: first
author; year of publication; country; cohort; study design
with, if applicable, follow-up period; characteristics of
study population (population selection), sample size, age
(in years), sex (number and percentage of females), device
used for objective assessment of PA/SB (accelerometer,
pedometer), device name, wearing location of device,
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number of monitor days, mean device wear time, mini-
mum duration of device wear to define a valid day, number
of valid days required for analysis, reported measures of
PA/SB and their definitions, PA/SB scores, tools and defi-
nitions used for ADL and IADL assessment, activities
included in an ADL or IADL tool/questionnaire, ADL/
IADL scores, adjustment model(s), statistical analysis to
study association(s), effect size(s) with 95% confidence
interval (95% CI) or standard error (SE), and significance
level (p-value).

Assessment of Study Quality

Study quality and risk of bias were assessed by two inde-
pendent assessors (EG and WZ) using modified versions
of the Newcastle—Ottawa scale (NOS) for cross-sectional
and longitudinal studies,”® customized for this systematic
review. Three domains, selection (representativeness of
study cohort and ascertainment of exposure), comparabil-
ity (adjustment model(s) and statistical analysis), and out-
come (assessment of outcome and, if applicable, adequacy
to follow-up), were assessed and the median of total pos-
sible stars (points) was set as the cut-off to determine high
or low quality, defined as > or <4 out of 7 and > or <5 out
of 9 for cross-sectional and longitudinal studies, respec-

tively (Appendix B).

Data Analysis and Visualization

Extracted information and associations between PA/SB
and ADL or IADL were reported in tables, visualized in
effect direction heat maps,>' and synthesized in albatross
plots® according to the PRISMA'® and Synthesis Without
Meta-analysis (SWiM)** guidelines. Data were reported
based on the following hierarchy of adjustment: 1) age
and sex, 2) age and sex, and other factors (eg, cognitive
function, number of chronic diseases, body mass index), 3)
age or sex, and other factors, 4) other factors only, and 5)
unadjusted (crude) model. When articles reported more
than one type of statistical analysis for an association,
the following hierarchy for reporting was considered: 1)
adjusted linear regression, 2) adjusted logistic regression,
3) partial correlation, 4) unadjusted linear regression
(including Pearson’s and Spearman correlation), 5) analy-
sis of variance (ANOVA), and 6) Mann—Whitney test,
Student’s #-test, or chi-squared test. Continuous measures
of PA/SB were used if reported and categorical variables
were used otherwise. P-values were calculated when these
were not reported: for linear regression: the upper and
lower limit of the 95% CI were used to acquire the SE,

SE=((upper limit of 95% CI — lower limit of 95% CI)/
(2*1.96)), which was then used to obtain the absolute
value (abs) of the z-statistic (z), z=abs (regression coeffi-
cient/SE), and eventually calculate the p-value, p(calc)
=exp((—0.717*z) - (0.416*(z%))). The aforementioned for-
mulae were also used for ratio measures (odds ratio (OR),
hazard ratio (HR), and risk ratio (RR)), except for that the
upper and lower limits of the 95% and effect sizes were
transformed into logarithms using natural log(In) first.**
For correlations, sample size (n) and coefficients (includ-
ing Pearson’s R and Spearman’s Rho) were used to calcu-
late the t-statistic (t), t=R*V((n-2)/(1/R)), of which the
absolute value (abs) was compared to the two-sided stu-
dent’s t-distribution using T.VERD.2T in Microsoft Excel
to obtain p(calc). For comparison between groups, mean
values and standard deviations (sd) were used to calculate
t, t=((mean;-meany)/V(((n1-1)*((sd)*)H(np-1)*((sd2))))/
((n;#n,-2)*((1/n1)+(1/ny)))), which was then compared to
the two-sided t-distribution using the earlier-mentioned
function in Microsoft Excel. Associations with p-values
that could not be calculated were conservatively estimated
for effect direction heat maps as being >0.25 or the largest
p-value derived from the reported information and
excluded from albatross plots.*’

Effect Direction Heat Maps

Effect direction heat maps®' were created to provide a
qualitative overview of all associations between PA/SB
measures and ADL or IADL and were stratified by study
design (longitudinal versus cross-sectional) and ordered by
sample size. Articles that included combined measures of
ADL and IADL were categorized as IADL because inabil-
ity to carry out more complex and cognitively demanding
activities precedes difficulty in ADL.?® The observed
direction of effect was determined based on whether
higher PA and lower SB were associated with better (posi-
tive effect) or worse (negative effect) ADL and IADL,
indicated by an upwards or downwards triangle, respec-
tively. The following color scheme was used to present
significance: p<0.001 (dark blue filled triangle),
0.001<p<0.01 (blue filled triangle), 0.01<p<0.05 (light
blue filled triangle), 0.05<p<0.1 (light grey empty trian-
gle), 0.01<p<0.25 (grey empty triangle), and p>0.25 (dark
grey empty triangle).

Albatross Plots
Albatross plots are scatter plots of sample size plotted
against two-sided p-values, stratified by the observed
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effect direction to graphically present the estimated
magnitude of associations®® (expressed as median with
corresponding interquartile range, [IQR]). Each data
point represents an association and based on whether
higher PA and lower SB were associated with better
(positive effect) or worse (negative effect) ADL and
IADL, data points fall on the right or left side of
albatross plots, respectively. Contour lines were super-
imposed on the plot to examine hypothetical effect
sizes, here selected as standardized regression coeffi-
cients (Bs), and derived from the following equation:
N=(((1-p>)/B**(Z,)*) in which Z, denotes the z-value
associated with given two-sided p-values. Separate alba-
tross plots were made for ADL and IADL using the
Stata Statistical Software, Release 16.0 (StataCorp
LLC, College Station, Texas, United States), each stra-
tified by measures of PA and SB. Sensitivity analyses
were performed by stratifying albatross plots using
population selection (disease versus general), study
design (cross-sectional versus longitudinal), adjustment
(adjusted versus unadjusted associations), device type
(accelerometer versus pedometer), and device wearing
location. For the latter sensitivity analysis, device wear-
ing locations were entered into the albatross plots if

reported for >5 associations to obtain an IQR.

Results

The literature search identified 18,806 articles of which
9660 articles were left after duplicate removal. Of the
1017 full texts assessed for eligibility, 30 articles®’ >°

were included in this systematic review (Figure 1).

Characteristics of Studies
A total of 24,959 (range: 23 to 3749) community-dwelling
older adults were included with mean or median age ranging
from 60.0 to 92.3 years and, on average, populations were
54.6% female. In 11 articles, specific disease groups
were studied: osteoarthritis (OA),>*>64434

tive pulmonary disease (COPD),

chronic obstruc-
28394556 irhosis, Y
Parkinson’s disease,>® and stroke survivors.*’ Longitudinal

27,31,34,36,53,54 (mean

associations were reported in six articles
follow-up period of 3.1 years) and represented 7554 older
adults with mean or median age ranging from 62.4 to 80.6
years (56.8% female); remaining articles reported cross-sec-
tional associations (Table 1). The NOS categorized 26 out of

30 articles as high quality (Table 2).

Measures of Physical Activity and

Sedentary Behavior

Accelerometers were used in 28 studies, while two studies-

2728 ysed pedometers to objectively measure PA/SB

(Table 3). The following measures of PA/SB were included:
number of steps (or walking duration),?’-%37-38:41:44.:45.50.55

activity counts (or accelerations, movement intensity),-

2933424345.49.53.55.56 o 0roy expenditure (EE),> 1745 dura-
tion (in different units of time) of total PA (TPA) (or
mobile duration),**">!°® moderate to vigorous PA

(MVPA) (or moderate PA (MPA) or vigorous PA
(VPA)  individual), 303234364046 4951525455 Jioh¢  pA
(LPA),3*4047:49-3255 and SB (or lying duration, immobile
fime),30-32:35.37.38.40.43.45.47.49.52.55 |y reales ner sedentary hour

(SB break rate),” and breaks in sedentary time (BST).****°

Assessment of Activities of Daily Living

and Instrumental Activities of Daily Living
The association of PA/SB measures and ADL was studied in
20 articles using the following tools: London Chest Activities
of Daily Living (LCADL) scale,”®* Katz Index of
Independence in Activities of Daily Living (Katz),*>?
Glittre-ADL test,45 Western Ontario and McMaster
Universities osteoarthritis index (WOMAC) functional limita-
tion sub-scale,”” Health Assessment Questionnaire Disability
Index (HAQ—DI),49 Barthel Index,* Composite Physical
Function (CPF) scale,”” Knee injury and Osteoarthritis
Outcome Score (KOOS) questionnaire function in daily life
sub-scale,** Parkinson’s Disease Questionnaire-39 (PDQ-39)
activities of daily living dimension,*® Nottingham Extended
Activities of Daily Living (NEADI),>® and custom
questionnaires®->!33-36:4348:505135 (Taple 4) In 13 articles,
the association between measures of PA/SB and IADL was
studied with the use of the following tools: Tokyo Metropolitan
Institute of Gerontology Index of Competence (TMIG),**
Rosow-Breslau scale,>” CPF scale,’’** Late-Life Disability
Index (LLDI),>** Late-Life Function and Disability Index
(LLEDI),****4 and custom questionnaires3 1333443 (Table 5).

Associations of Physical Activity and
Sedentary Behavior with Activities of
Daily Living and Instrumental Activities of
Daily Living

All associations are visualized by effect direction heat

maps (Figure 2), standardized regression coefficients (Bs)
for each association are presented by albatross plo ts
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Figure | Flowchart of article selection process.
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(Figure 3), and the sensitivity analyses (population selec-
tion, study design, adjustment, device type, and device
wearing location) are demonstrated in Figure 4.

Associations of PA and SB with ADL
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= < ;g ag 2« baseline®* and increasing MVPA from baseline®* were
O 2 a0 & E U
o] e . .
O o > g g5 s associated with a lower hazard for the development and
g 9 $58% .. . .
~ a3 - go% £ g%  progression of IADL dependence®* and improved IADL,>
% 5 =% 58885  respectively. Cross-sectional associations were in line with
I ER s 8 258 ¢ pectively. - w w
~N O 0 .0 .
F zZ 32 ¥ 8 E these results, showing that PA/SB measures were
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positively associated with IADL. Three studies investi-

£ E < =) n i; ;g gf gated the cross-sectional association between measures of
g "B o i é ; o PA/SB and IADL with IADL as independent variable and
S5 X < % El % PA/SB as dependent variable, showing that experiencing
L5 o § é g difficulty in IADL was associated with lower levels of PA
A g /;\ ED % g% % (Table 6; Figure 2B). The median [interquartile range]
= j;; g3 'g % é ? é standardized regression coefficient (B) for all articles
% E 'g é z ?} %é\ 2 . reporting associations between PA/SB measures and
g é -Z § o g _«g § é _% § IADL was 0.135 [0.093, 0.211] (Figure 3B).
£ Sy, :o82|82 F2
'“E gj % 3% LR £: g 5 Sensitivity Analyses
n — 3 g g § Sensitivity analyses demonstrated that population selection
_g D z 8 < E’ g (general and disease populations) had an influence on the
o | x x g % >3  effect sizes of associations between PA/SB and, in parti-
8o 13 % 9_: j‘% cular, ADL with larger standardized regression coefficients
% §§ 8k found for disease populations (median [IQR]: p=0.314
2| x x* i g E %a [0.159, 0.460]) than general populations (median [IQR]:
o E R f B=0.111[0.067, 0.178]) (Figure 4A). Longitudinal associa-
g gg 6:% tions presented smaller standardized regression coeffi-
w X * 32 22 cients (median [IQR] for ADL: B=0.078 [0.065, 0.120]
w g: gu and TADL: B=0.084 [0.069, 0.094]) when compared to
}_: § % § “_z cross-sectional associations (median [IQR] for ADL:
g 58 §2  B=0.157 [0.098, 0.301] and IADL: B=0.162 [0.113,
Flx * Ez‘; ig 0.224]) (Figure 4B). For unadjusted associations larger
§ g § ::i é standardized regression coefficients were found (median
2 g %" § ‘E [IQR] for ADL: B=0.316 [0.304, 0.462] and IADL:
§ gg Z é =0.170 [0.144, 0.176]) in comparison to adjusted associa-
& g § 2 tions, especially for the relationship between PA/SB and
£ =% £z  ADL (median [IQR] B=0.112 [0.072, 0.178]) (Figure 4C).
% E‘g %2 In all studies, except for two that used a pedometer,
r §° % E £ accelerometers were used to monitor PA and SB (median
_g’ g s B g B [IQR] for ADL: 0.145 [0.076, 0.266] and for IADL:
g gg § g 0.135[0.093, 0.211]) (Figure 4D). For ADL, largest med-
alx 8 g 6 g ian standardized coefficient was observed when the device
z § : E % was located on the wrist (median [IQR] f=0.187 [0.082,
§ @g ?vé 0.232], followed by a positioning on the hip (median
o g l:f % ;E [IQR] p=0.114 [0.064, 0.157]) and triceps (median [IQR]
e %0 3 s g g al B=0.078 [0.059, 0.277]); whereas for IADL, device wear-
% '.(:: :E qg E, ;?% ing location had no influence on the effect size (median
< L 528 :; s [IQR] for hip: 0.162 [0.090, 0.204] and for triceps: 0.158
?, E" . o 0 :é j;_; é E g [0.106, 0.213]) (Figure 4E).
- £ 83 g = co = 2 38
3 3%57% |83 |2 gi3: Discussion
g <L %S 3 = E b %%‘ :':‘?: % Higher PA and lower SB at baseline and increased PA
@ g'-_g ; d g from baseline were consistently associated with maintain-
: .§ ~ g3 £ E} ; § g g ing or improving the ability to complete ADL and IADL
Z 5§ §< s 8 §o££ 5  from baseline in community-dwelling older adults. These
o= e = > R 23£32 longitudinal associations were supported by the more
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Notes: Score is presented in mean * standard deviation (sd) or as number and percentage (n (%)) of participants with inability. Custom questionnaire refers to questionnaires that were developed in-house by research for the purposes of their studies, as

opposed to a validated questionnaire. n/r: not reported. Subgroups with corresponding information (sample size (n), age (in years), and n (%) female) are presented in italics. % indicates that the activity was present in the assessment tool.

Abbreviations: IADL, Instrumental activities of daily living; TMIG-IC, Instrumental Self-Maintenance or the Tokyo Metropolitan Institute of Gerontology Index of Competence; LLFDI, Late-Life Function and Disability Index; LLDI, Late-

Life Disability Index.

frequently reported cross-sectional studies. Effect sizes
were similar for associations between PA/SB and ADL
or IADL; cross-sectional results yielded larger effect
sizes for both ADL and IADL, and larger effect sizes
were additionally found for ADL in disease populations
and unadjusted analyses.

Objective measures of higher PA and lower SB showed
associations with better ADL and IADL, which was in line
with previous literature that purports health benefits from
PA of any intensity and limited sedentary time.’” This is
also in accordance with intervention studies that provide
evidence of improved functional capacities in response to
PA, such as coordination, muscle strength, and balance,
which are essential for ADL and IADL.%®

This systematic review identified similar standardized
effect sizes for the association of PA/SB measures with
ADL and IADL, which was unexpected considering dif-
ferences in capacities required to complete ADL and
IADL. ADL primarily depends on motor functions, such
as upper limb control and postural stability, that are neces-
sary to complete the most basic forms of self-care;°
whereas, IADL additionally places a demand on cognition,
particularly executive function during activities, such as
grocery shopping.”® Furthermore, IADL dependence pre-
cedes ADL with the latter hence indicating greater system-
level impairment and severe loss of autonomy.®® This is
because ADL dependence is typically caused by muscu-
loskeletal failure to where minimally demanding activities
can no longer be performed.®’ However, inclusion of
exclusively community-dwelling older adults may have
masked differences between ADL and IADL as to remain
non-institutionalized requires a certain minimum ADL
ability.®* While it is likely that the ability to complete
ADL and TADL plays a role in determining to what extent
someone can engage in PA, it is important to acknowledge
that having the capacity to perform these activities does
not ensure that the capacity is actually used to partake in
PA.%

Population selection revealed dissimilarity in the effect
sizes for disease versus general populations, showing that
associations were dependent on the population studied,
which can be explained by the pathophysiological backing
regarding the effect of disease on the engagement in PA.
Chronic diseases, such as COPD and osteoarthritis (com-
monly studied populations within this systematic review),
may modify the effect that PA has on ADL because enga-
ging in PA may be more critical for physical functioning in
the presence of disease-induced impairments, such as
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A Activities of Daily Living

Longitudinal associations
Cawthon 2013% n=1983 A A
Dunlop 2019% n=1460 ¢ A
Balogun 2020 n=1064 °
*Balogun 2020% n=1064 ° | 4\
Shah2012%2n=584 | M\
Cross-sectional associations
Menai 2017¥ n=3749 A
Blodgett 2015%° n=3146 A A
Dunlop 2015% n=2286 A
*Steeves 2019% n=1524 |A A AAA
Bielemann 2020% n=973
Shah 2012% n=870
Huisingh-Scheetz 2016 n=623 PN
*Portegijs 2019 n=441-485 PaN
Sardinha 20155 n=371 PN A
Ortlieb 2014* n=168 A A
Furlanetto 2016* n=104 ¢
*Barriga 20147 n=55 ¢ A
Jeong 2019% n=52 ¢
Ellingson 2019¥ n=45 ¢ A A
Karloh2016“n=38 | A\ A /. A A
Gothe 2020% n=30 ¢
Pes 2017°M)n=27 |A A
Walker 2008% n=23 ¢
Pes 2017 (F)n=17 |/\

>>

Cawthon 2013% n=2900 A A A
Chen 2016* n=1634 A A A
Huisingh-Scheetz 2016* n=623 PaN
Marques 2014° (& Sardinha 2015”') n=371 AAANA

B Instrumental Activities of Daily Living

Longitudinal associations

Cawthon 2013° n=1983 A A
Dunlop 2014% n=1814 ¢ A A
Song 2017% n=545 ¢ A

Cross-sectional associations

*Hall 2010 n=128
*Chipperfield 2008% (F) n=125
Kerr 2012°n=117 A
*Hornyak 2013* n=78 A
*Chipperfield 2008% (M) n=73 PaN
Dunn2016¥n=53°¢| A A PN
Gothe 2020% n=30 ¢ DAAAN

Figure 2 Effect direction heat map visualizing associations of objectively measured physical activity and sedentary behavior with (A) activities of daily living and (B)
instrumental activities of daily living based on p-values, ordered by sample size, and stratified by study design (cross-sectional and longitudinal). * indicate positive/negative
effect direction (higher PA and lower SB are associated with better (+) or worse (-) activities of daily living (ADL) or instrumental activities of daily living (IADL). PA/SB
measures: Counts=activity counts, EE=energy expenditure, TPA=total physical activity, MVPA=moderate to vigorous physical activity, LPA=light physical activity,
SB=sedentary behavior, break rate=number of breaks per sedentary hour, BST=breaks in sedentary time. A/V (dark blue): p<0.001, A/V (blue): 0.001<p<0.0l, A/V
(light blue): 0.01=p<0.05, A/V (light grey): 0.055p<0.1, A/V (grey): 0.1<p<0.25, A/V (dark grey): p=0.25. *activities of daily living or instrumental activities of daily living as

independent variables and PA/SB as dependent variable. “Disease population.
Abbreviations: M, Males; F, Females.

breathlessness and stiffness, and inversely, SB may be
more detrimental in the presence of disease. Stratification
by study design showed that there were smaller effect sizes
for longitudinal studies when compared to cross-sectional
studies, which may suggest that while baseline PA and SB
are determinants of baseline and future ability to perform
ADL and IADL, changes in ADL and IADL in short
periods of time may be more affected by other factors
involved in health status. Larger effect sizes found for
unadjusted associations in comparison to adjusted associa-
tions strengthen the importance of our adjustment hierar-
chy, which was applied to prevent inflation by
confounders, such as age and sex, that may mask the
actual relationship of PA/SB with ADL and IADL.

PA and SB are, as highlighted in this systematic
review, associated with the ability to independently
accomplish ADL and IADL. Enhancing PA and reducing
the time spent sedentarily are therefore promising strate-
gies to maintain functional independence. With increasing

age, however, multimorbidity and cognitive impairment

are more prominent and threaten healthy aging.®* It may
therefore be that the inability to perform ADL and IADL
influences PA engagement and involves higher levels of
SB, resulting in an overall more inactive lifestyle.
Conversely, an active lifestyle could protect older adults
from a loss of functional independence, which is impli-
cated by our longitudinal findings. To disentangle this
reverse causation, future randomized controlled trials are
advised to inform public health strategies about an attain-
able active lifestyle for older adults based on their func-
tional capability.

Population aging is accompanied by an increase in
disease burden among older adults, which threatens func-
tioning in daily life and, therefore, underpins the clinical
relevance of our findings that objectively measured PA and
SB are modifiable lifestyle factors of the ability to carry
out ADL and TADL. This can be used to determine the
dose-response relationship of PA and SB with ADL and
IADL to guide public health and clinical interventions for
preventing loss  of

and delaying independence.
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Figure 3 Albatross plots depicting the magnitude of associations, provided as standardized regression coefficients (Bs), of higher physical activity (PA) and lower sedentary
behavior (SB) with (A) activities of daily living and (B) instrumental activities of daily living. ® (green) steps, ® (pink) activity counts, ® (yellow) energy expenditure, m (red)
total physical activity, m (blue) moderate to vigorous physical activity, m (light green) light physical activity, A (purple) inverse sedentary behavior, A (orange) break rate
(number of breaks per sedentary hour), A (cyan) breaks in sedentary time. f = £0.10, § = £0.20, § = £0.30.
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Figure 4 Continued.
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Figure 4 Albatross plots depicting the magnitude of associations, provided as standardized regression coefficients (Bs), of higher physical activity (PA) and lower sedentary
behavior (SB) with activities of daily living (ADL) and instrumental activities of daily living (IADL), stratified by (A) population (general versus disease), (B) study design
(cross-sectional versus longitudinal), (C) adjustment (adjusted versus unadjusted associations), (D) device location (accelerometer versus pedometer), and (E) device
wearing location. (A) population selection: ® general, o disease, (B) study design: ® cross-sectional, o longitudinal, (C) adjustment: ® adjusted, o unadjusted, (D) device type
® accelerometer, o pedometer, (E) device wearing location: e (green) wrist, ® (pink) triceps, ® (yellow) hip. = £0.10, B = £0.20, p = £0.30.

Considering the importance of an active lifestyle for main-
taining independence, as shown in this systematic review,
PA may act as a target for future intervention studies.
Future studies should aim to improve standardization in
the assessment of PA and SB (eg, device-wearing location,
cut-off points, and assessment of ADL and IADL) to
unravel the dose—response relationships of PA and SB
with ADL and IADL and, ultimately, establish thresholds
to prevent deterioration in the ability to complete ADL and
IADL.

The inclusion of solely articles that objectively mea-
sured PA and SB is a strength of this systematic review as

it eliminates bias that is involved in self-reported assess-
ment and thus provides the most accurate insight into PA
and SB and the subsequent association with ADL and
IADL. As older adults regularly spend most of their time
in low-intensity activities, a broad range of PA measures,
including LPA, is an additional strength because this
metric is often neglected due to the difficulty of measuring
LPA via self-report.°> Furthermore, diverse community-
dwelling older adults were included, without exclusion of
specific disease groups, which allows for generalizability
of our findings. Another strength is that the literature
search focused on articles that were explicitly described

Clinical Interventions in Aging 2021:16

1903

Dove:


https://www.dovepress.com
https://www.dovepress.com

Dove

uoniudod ‘SUONIPUOD DIUCIYD JO # ‘YI|eay ou
¥£0°0= paae.-jj9s ‘smeas [eaew y3em ‘swordwAs sAissaadap ‘@ded SA s9A 19suo | aJreuuonsanb
(ore0)d (SE1“10°1) L1'1=4O | ‘9% Apog % uswainsesaw AJANDE J0) UOSEIS UIUD [ed1Ul]d 93y Aljiqeu) wolsn) (Aepyuiw) gs
uonIu3od ‘SUONIPUOD JIUCIYD JO # ‘YIeay ou
100°0> pajed-yas ‘sniels [eaew y3om ‘swordwAs aalssaadap ‘@ded SA s9A 19suo | aJreuuonsanb
(ore0)d (19°1 ¢1°1) 9€° 1=4O | “9® Apoq % uswainsesw AIAIDE 10 UOSESS UIUDD [ed1ul]d 93y Ajiqeu) woisn) (Aep/uiw) WdAW
uonu3od ‘SUONIPUOD dIUCIYD JO # ‘YIeay ou
200°0= paleu-yjas ‘smeas [eadew Qy3iom ‘swordwihs dAIssaadap ‘9ded SA saf 19suo | aJreuuonsanb 0e€10T
(ore0)d (£9°1 ‘T1°0) SE'1=HO | ‘9% Apog % “uswainsesw AANDE 10 UOSES UIUDD [edIUl]d 93y Aljiqeu) woisn) (Aep/jeoy)) 33 ‘uoyameDd
100°0> ou sA | aJreuuonsanb
(ore2)d (95°1 ‘TE’1) €7 1=4O 90BJ QW Jeam ‘x3s 93y sak Ajiqeuy) woisn) (Aepysay) gs
100°0> ou sA | aJreuuonsanb 25107
(ore2)d (#1°0 ‘€0°0) 90°0=YO 90BJ QW JeaMm ‘x3s 93y sak Ajiqeuy) woisnD (Aep/say) WdAW ‘n98po|g
100°0> {9 2020T
(4u)d 100°0>d ‘a/u=sijjeAA—[®dSNIY]| paasnlpeun 03 (} 94028 Xapu| 7aBY (8w) suoneusjeddy ‘uuewa|alg
100°0> {sL £S10T
(ore0)d 66F'0—=0Uy s,uew.eads,., paasnipeun 03 (} 94028 sleds 1avId1 (Aep/#) sdeag ‘e3Leg
{es1 3[eds
01 (} 240ds | -qns uopedwl|
DVWOM [euonsuny
— BEl— PTE-) 6 TT—=sx SUONIPUOD JIUCJYD JO # ‘M4 O3 dWN ‘||Jg ‘X3s ‘@3e auljaseg ageJany OVIWOM (Kep/y) sdoag v
{esi 3[eds
01 (0} 240ds | -qns uopedwl|
8¥0°0= DVWOM [euonsuny 92020T
(orev)d (ov'0 “1€'1-) 98'0=8 SUORIPUOD DIUOIYD JO # ‘N 03 AW ‘|G XS ‘33e duljaseg uy DVIWOM (4ep/0001) sdo3s ‘un3ojeg
aav
£59s9y3ufg
nun looL
ejeq
Juoniuysg | Juswissassy
ul pasn (reasa3uj ('Joy) aeap
anfea-d 92UdpLUOD %S6) ZIS IP9Y3 19poW 3udawisnipy aavinav (s)aansesly gs/vd “Yoypny

Clinical Interventions in Aging 2021:16

https:
Dove!

Amaral Gomes et al

urewoq Aq payne.ns ‘synpy J4ap|0O
Sulam@-Aunwwo?) ul ulA Ajleq JO SANIANDY [EIUSWNISU| pue SUlAl AJle JO SINIAIDY UM JOIABYSg AJBIUSPag pue AJIANDY [edISAYd pPaJansesly A|2A123lqQ jo suoneossy 9 ajqel

1904



https://www.dovepress.com
https://www.dovepress.com

Amaral Gomes et al

Dove

(panunuod)
awn Jeam ‘sniels Juswojdwa ‘uoniudod 9re8 pawn ‘saliogared ou sa | aareuuonsanb
94°0=d (au) 1'1=40 IIg ‘s3asse pjoyasnoy ‘Adiuy3a ‘aded ‘uonesnpa ‘xas ‘98y sak Aujiqeu| woisn?d (pwn %) gs 9107
w
aw Jeam ‘smeas JuswAojdws ‘uoniudod 9red pawn ‘salio3a1ed ou sA aJreuuonsanb (yooda ‘z399Ydg
$00=d (4u) £8'0=¥O |G ‘s19sse pjoyasnoy ‘AdIuyld ‘@ded ‘UonedINPd ‘Xas a8y saf Ajiqeu| woisny) | 29s-G|/4) SIUNOd AUANDY -y3uisiny
89/°0= {ot
(o1e0)d 190'0—=Y [enJed 950.3s 9dUIS W @3y 031 0} 24025 | Xxapu| [oy3ieg (Aepyuiw) gs
{oz
SG7'02(4yu)d 50°0<d ‘(4/u) 8z 0=9 joJ1s dduls awn 98y 03 0} 24025 | Xxapu| [oyiieg (Aep/uiw) vd1
{ot ££070C
S7°02(4yu)d 50°0<d ‘(4/u) 61°0=9 9jo.1s dduUls dwn 98y 03 0} 24025 | Xxopu| [aylJeg (Aepyuiw) WdAW ‘ayzon)
S0'0> {sL 8c910C
(4yu)ds |00 50°0>d L/U=YAONV paasnipeun 03 0} 24025 | 9B 1AV 9ANDBUI SA 9ANJE YA ‘on/uElINY
Seos
Buial| Ajrep
6L20= {%001 JO saniAndE
(ore0)d §91°0=0Yy suew.readg paisnipeun 03 0} 34035 6£-0ad (Kep/say) gs
Seos
Buinl| Ajrep
¥670= {%o001 JO sanIAndE
(ore0)d 91°0—=0yy s,uewsieads paisnlpeuny | 01 @} 2403 6€-0ad (Aepuiw) VdAIW
Seos
Buin Ajrep
€L0°0= {%001 16610C
(ore0)d /T 0—=0UYy s.uew.eadg paasnlpeun 03 0} 94028 (Aep/#) sdeag ‘uos3ul||g
Ploysa.ays
Vvd [ewndo
MojRq
100°0> SA @Aoqe | aureuuonsanb sauljapIng 193w «610T
(ore2)d (820 ‘9v°0) 09°0=XY VO 99wy Jo 9dussaud ‘||Ng Xos 98y Aiqeu) woisn) J0U Op SA 333W VAW ‘dojung
$00°0= SANVHN 342 jo diysasquisw 34040d ‘Wil Jeam ou sA | aJreuuonsanb 46510T
(ore0)d (11'7‘S1°0) 95’ I=¥O ‘9dUBJNSUI Y3[BaY ‘SWODUI ‘Uo[EBdNPS AIdIUYID/RdRI X3S 98y saf Ajiqeu| woisnD (Aep/say) gs ‘dojung

1905

https:

Clinical Interventions in Aging 2021:16

Dove:


https://www.dovepress.com
https://www.dovepress.com

Dove

Amaral Gomes et al

810°0= MO sA U3y
(drev)d (SzT'oI'D) ¥£1=40 x3s 93y |Q-OVH (Gwn %) gs
S200= ou sA Mo sA 43y
(drev)d (660 ‘92°0) 98'0=4O xos 98y | sak Apqey) |Q-OVH (Gwn %) vd1
100°0> ou SA MO sA 43y
(orea)d (00'1 ‘66'0) 66'0=YO xos 938y | sk Ajiqey| |a-OvH (G %) VdAIW
100°0> ou sA Mo sA Y3y a7 10T
(ore0)d G0°05d {4/u=1s93 SUOXOD[IAA paasnipeun sak Ajiqeu| 1a-OVH (Aep/g) saunod Aianoy ‘QRIPIO
100°0> QW Jeam ‘UOSEdS ‘s3|qeIadaA pue 1inJj Jo uondwinsuod ‘joyodye sak | aJreuuonsanb wL10T
(oe0)d (L1 ‘ST1) SE'1=4O jo uondwnsuod ‘snyels Supjows ‘uonednNpa ‘AAdIUYID ‘x3s @3y | sA ou Aljiqeu| woisn) (Aepuiw) WdAIW ‘leud|
100°0= 1591
(oe0)d 05°0=0Yy s.uew.eadg paasnipeun sINUI| 1av-241319 (Aepyuiw) gs
1591
sz 0z(4yu)d §0°0=d ‘4/u=oyy suew.eadg paisnipeun saInuiy 1av-emio (Kepjuiw) vd 1
1000> 1591 (s
(oe2)d 99°0—=0Yy s,uew.eadg paasnipeun s?INUI| 1av-e41319 /W) A3ISUSIUI JUSWDAO|
1591
¥00=d €€°0—=0yy suew.eadg paisnipeun saInuly 1av-eamo (Kep/peox) 33
100°0> 3593 #210T
(ore0)d £5°0—=0Yy s,uew.eadg paasnlpeun sINull| 1av-24119 (Aep/#) sdeag ‘YojJey)
9eds
-qns 3y1| Ajrep
¢100= {001 ur uonouny
(ore0)d 100>d ‘T1°0=,Y {(4/u) 8€°0=¢ Jju=ausunsnlpy 03 (} 94028 SOOI (Kep/#) sdars | (6107 ‘Suod[
£S9SaYukg
nun looL
ejeq
juoniuyag | 3JuswWIsSaSSY
ul pasn (reasaauj ('Joy) aeap
anjea-d 9JUIPLUOD %S6) ZIS 32343 I13poW 3uswi3snipy 1avinav (s)aansesly g@s/vd “oyiny

‘(penunuo)) 9 s|qel

Clinical Interventions in Aging 2021:16

https:
Dove!

1906


https://www.dovepress.com
https://www.dovepress.com

Amaral Gomes et al

Dove

(panunuod)
ou
100°0> SA s34 19sU0
(orea)d (80 ‘99°0) S£0=4H uoneonpa ‘xas ‘ady | Aujiqeul ;N4
Oou sA
100°0> sak Aupiqeur (01
(ore0)d (S9°0 ‘£'0) S5°0=¥H uoReINpa ‘xas ‘ady auljaseg Xapu| 73e) Aepj#) saunod AAndY |, TI0T ‘YeyS
100°0> ou sA (4noy Aueauspas/y)
(orev)d (8LT1 ‘€67 TI'9=4O INg x5 98y | s34 Aunqeu 3[eds 4dD a1e. >[ea.q g§
£6¥°0= ou sA sauljspIng 195w 1sS10T
(ore2)d (25 ‘€5°0) TS 1=¥O INg xas 98y |  sok Aujiqeu 3[eds 44D 30U Op SA 393W VdAW ‘BYuIpJES
120°0= aJreuuonsanb
(ore2)d 11°0-=Y [eRBd xas 98y | sk Ajqeu) woasnd (Aepjuiw) VdAIW
¥Tl'0= aJreuuonsanb 0s610T
(oe0)d 10°0—=Y [B1JBdy xas ‘@8y sak Ajiqeu] woisnd (Aepjuiw) wd1 ‘sfi3a1404
760'0=(2Ie2)
doz1°0= 1ZH0=0Yy s.uew.eadg {9 | eareUUOnSEND
(oe2)d ] ‘7LT0=0Yy suew.eads : paisnlpeun 03 o} 4028 woisn) (Aep/e>)) 33
£61'0=(21e2)
d 468°0= 67€°0=0Yy s,uew.eadg {9 | a4reuuonsanb
(oe2)d 4 {/70°0=0Yy suew.eads :|y paisnlpeun 03 o} 402§ woisn) (Aep/#) sdoag 10T ‘sd

1907

https:

Clinical Interventions in Aging 2021:16

Dove:


https://www.dovepress.com
https://www.dovepress.com

Dove

Amaral Gomes et al

aavi
{wz
61 _OH& ANm.O >NOOlv 8T'0=Y s,uos.Jead Umuw:_UNED o) Ov 34008 9Jeds 1avaN AUE_U nYev Vd.l
{tz (01% <8007
€11°0=d (£5°0 ‘£0°0-) 8T'0=Y suos.eag paisnlpeun | 01 0} 34035 | 3eds JAVAN Aep/#) sunod Auanoy U[EAA
100°0> ou sA | aJreuuonsanb
(oe0)d 100°0>d ‘4/U=\YAONVsex awn Jeam ‘|lg 28y safk Ajiqeu| woisn) (pwn %) gs
010°0> aJreuuonsanb
(ored)d 4fu=d HU=YAON Vs awn Jeam ‘|lg X35 By woisnd (Aep/#) 159
100°0> ou sA | aJreuuonsanb
(ore2)d 100°0>d *4/U=YAONV:x awn Jeam ‘|lyg x3s 9By | sk Ajiqey| woisn (Gun %) vd1
100°0> ou sA | aJreuuonsanb
(orea)d 1000>d *4/U=YAON Vs awn Jeam ‘|g @8y | sk Aujiqeu) woisnd (dwn %) VdAW
100°0> ou sA | aJreuuonsanb
(oe0)d 100°0>d {4/U=WAONV s swn Jeam ‘|G 23y sak Aljiqeu| woisn) (uiwyg) saunod ANy
80€°0= ou sA | aJreuuonsanb 4s610T
(oe0)d Au=d U U=\YAON Ve aw Jeom ‘|INg 28y sak Ajiqeuy) woisnD (Aep/#) sdeag ‘S9A9915
£S9SaY3ukg
eyeq aun looL
uoniuyd UaISSISS
ul pasn (reasaauj fuonttiiea | 3 v ('Joy) aeap
anjea-d 9JUIPLUOD %§6) IZIS 32943 19po Juawsnipy aavinav (s)aunsealy gs/vd “oyzny

"(penunuo)) 9 a|qeL

Clinical Interventions in Aging 2021:16

https:
Dove!

1908


https://www.dovepress.com
https://www.dovepress.com

Amaral Gomes et al

Dove

(ponupuon)
¥51°0=(21e2)
d:0LT0= (26'01=35) 65°51=9 ¥1°0=9 ‘dsx {tz | eareuuonsenb 26800C

(ore0)d (orT1=3S) 92°€1=9 ¥1°0=9 Wxx ya[eay ‘syuswaduedJe 3ulAll ‘Owodul [enuue 98y 03 (} 94028 woisnD (uw/) sunod Aoy | ‘pyJeddiyd

100°0> ou sA

(orev)d (680 '29°0) ¥£'0=4O xos ‘@8y | sak Aujqeuy| DI-DIWL (Aepjui) gs

100°0= ou sA

(ore2)d (£8'1 'sT'1) €5'1=¥0 xas 98y | sk Ajiqey JI-DIWL (Kepr#) 159

100°0> ou sA

(ore0)d 1000°0>d ‘4/u=3s33- paisnipeun | sok Ajiqeu DIFOIWL (Kepjuiw) VdAW | 910 ‘Udayd
uougod ‘SUOIIPUOD DIUCIYD JO # ‘YI|eaYy

020°0= payiodau-jjas ‘smels [easew QySiom ‘swoldwiAs aAIssaudap ‘aded

(oe0)d OF'1 ‘€0°'1) 0T 1=4O | ‘98 Apoq % ‘quswiaunsesaw AMANDE UOSESS U91USD [EdIUID ‘D8e N4

100°0> ou sA | aJreuuonsanb

(ore0)d 100°0>d H4/U=YAONY paisnipeun :sujeseg sak Aijiqeu) woisn?d (Aepuiw) w41
uopugod ‘SUORIPUOD DIUCIYD JO # ‘YI|eaYy

100°0> paliodau-jjas ‘smeas eaew ySom ‘swordwAs aaissaadap ‘@oed

(oe2)d (821 ‘TT1) L' 1=4O | % Apoq % “quswaansesaw AJANDE UOSEIS UIUD [edlul]d ‘@8e N4

100°0> ou sA | aJreuuonsanb

(oe2)d 100°0>d ‘4U=YAONY paisn[peun :aujjaseg saf Ajiqeu| woisn) (Aep/uiw) WdAW
uoniudod ‘SUONIPUOD DIUCIYD JO # ‘YI[eay

100°0> paltodau-jjas ‘smeas [earew ySom ‘swordwAs aAlssaudap ‘@ded

(ore2)d (00T 0S°1) 19'1=HO | 98 Apoq % ‘quswaunseaw AJIAIDE UOSEIS 43U [ed1uld ‘93e :N4

100°0> ou sA | aJreuuonsanb 0e€10T

(o1e2)d 100°0>d ‘4/U=YAONY paisn[peun :aujjaseg safk Ajiqeu| woisn) (Aep/ex)) 33 ‘uoyameD)

1909

https:

Clinical Interventions in Aging 2021:16

Dove:


https://www.dovepress.com
https://www.dovepress.com

Dove

Amaral Gomes et al

jusuodwod
{sz uopnouny
10°0=d 96'9=d VAON Ve ady | o1 g|} @403 1441 dAIIDRUI SA dANJE sda3g 0y010T ‘IleH
jusuodwod
{sz uopnouny
10€°0=d 117°0—=Y [enJed jo.as 9duls swn 93y | 031 G|} sJ0dg a4 (Aepyuiw) gs
jusuodwod
{sz uonduny
57°02(4yu)d 50°0<d (4/u) z50=9 »jo.as 9duls swn 93y | 031 G|} sJ0dg a4 (Aepjuiw) vd1
jusuodwod
{sz uonsuny ££020T
S7'02(4yu)d 50°0<d (4/u) 50°0=9 jo.as 9duls swn 93y | 031 G|} sJ0dg a4 (Aepyuiw) WdAIW ‘ay3on
{¢ nejsaJg
970=d 65 1°0—=0Uy s,uew.esds paasnipeun 01 o} 24028 MOSOY (swn %) gs
{¢ nejsaJg
600=d 6£7°0=0YYy s,uew.eadg paasnipeun 03 0} 24028 MOsOY (dwn %) VdAW
{¢ nejsaJg
7€0=d 8€1°0=0YYy s.uew.eadg paasnipeun 01 o} 84028 Mosoy (Aep/jeoy)) 33
100°0> {€ ne|ss.g
(oe0)d 1£5°0=0Yy s,uew.eadg paisnipeun 03 (} 24028 MOsSOY (Aep/#) sdaag 46910T ‘uung
paads yed ‘ured
S00°0=puan3 (£8°0 ‘¥€°0) €5°0=4O | 2uol Anwanxa Jamo| Jayro KinfuyswordwAs/ured sauy Aalisass
J0) | ‘1D sA O :uoissaudoud (760 ‘9£°0) VO 29wy ‘Supjows uadand A10391ed |LJg ‘©40ds uoissaidap ou sA | aJreuuonsanb
(orea)d ‘— | 85°0=YO ‘IO sA $O 9suo Ajiqey] ‘A1pIgiowod ‘awodul ‘uonednpa ‘AdiuyIs/aded ‘Xas 93y sak Aijiqeu) woisnd sa|Jenb (Aepyuiw) w41
paads 1re8 ‘ured
100°0>pua.3 (590 ‘07°0) 9£°0=4O | 3ulol Awanixa samo| Jayio ‘AinfulswordwAs/ured aauy| A11uaAss
J0) | 1D sA O :uoissaudoud (790 ‘81°0) VO 29w ‘Bupjows 1uaJind X10321ed [|g ‘@40ds uoissaidap ou sA | aJreuuonsanb V10T
(ore2)d ‘— | $€0=HO ‘1O SA $O 139suo Aujiqeu| ‘A11pIgJoWwod ‘Bwodul ‘uolednpa AIdIUYID/RI.I ‘X3S @3y safk Ajiqeu| woisn) | sajnuenb (Aepjuiw) WA ‘dojung
£59s9yufg
aun looL
ejeq
juonluyag | IUSWSSISSY
ul pasn (reas3uj ('3oy) aeap
anpea-d 22UIPYUOD %S6) IZIS 323Y3 ISpPoW 3ususnipy aavinav (s)aansesaly gS/vd “Yoypny

"(panunuo)) 9 ajqeL

Clinical Interventions in Aging 2021:16

https:
Dove!

1910


https://www.dovepress.com
https://www.dovepress.com

Amaral Gomes et al

Dove

(ponunuod)
MOJ SA
100°0> Y31y Aujiqeur
(ore2)d 8L1°0-=0Yy suew.eadg pazsnipeun Jo sty 3[e2s 4dD (Aepjui) gs
MOJ SA
100°0> ysiy Aupiqeur
(drev)d (810'1 '800'1) €£10°1=4O passnipeun Jo sty 3[eds 3dD (Aepjuiw) vd
MOJ SA
Y3y Apqeur
— S0°0>d tju=1s33:| pasnipeun J0 sty 3[eds 44D (Kepjuiw) vdiW
MOJ SA
100°0> Y3y Apgeur
(drev)d (691 “11T1) TeEF' 1=4O passnipeun Jo sty 3[eds 3dD (Aepjui) VdAW
MOJ SA
Y3y Aupqeur
— §0'0>d tuju=1s33-| paasnipeun Jo sty a[eds 44D (Kepjuiw) vdA
MOJ SA
1000> Y3y Aupiqeur o ¥ 10T
(ore0)d 50°0>d t4ju=1s93- paasnipeun Joysiy 9eds 44D (Aepyuiw) w41 ‘sanb.e}
jusuodwod
{s¥ uonsuny
200°0=d ¥'01=4 VAONV xas a8y 01 g} 24035 1411 SAIIJRUI SA DARIR VAW | ¢, T10T )
awi Jeam ‘smess Juswhojdws ‘uoniugod 9ed pawn ‘saliogsied ou sA | aJreuuonsan
Aod 3 3 3 b
9]°0=d () 91" 1=40O IINgG ‘s39sse pjoyasnoy ‘A1d1uy3s ‘eded ‘uonednpa ‘xas ‘9dy sak Ajiqeu| woisn) (Pwn %) gs
9102
T
awi Jeam ‘smeas Juswiojdws ‘uoniudod 9red pawn ‘salio3a1ed ou sA | aJreuuonsanb (yooda pACETTRIN
20°0=d (4/u) 88'0=¥O |G ‘s19sse pjoyasnoy ‘Ad1uyld ‘@ded ‘UoneINPd ‘X3S a8y sak Ajiqeu| woisny) | 29s-G|/4) SIUNOD AUANDY -y3uisiny
ausuodwod
100°0> {oo! uonduny 1€10T
(4yuyd 100°0>d :(4/u) St 0=0 xas 98y | 01 O} 24025 Ia41 (Aepj#) saunod Loy “feAuioH

1911

https:

Clinical Interventions in Aging 2021:16

Dove:


https://www.dovepress.com
https://www.dovepress.com

Dove

Amaral Gomes et al

"xapu| Ajiqesiq 9j-93e7 ‘|77 Xepu] Ajiqesig pue uondung 8j7-93e7 ‘1g4T7 9dusiedwo) jo xapu| A3ojojucian) jo 93mnsu| uejodo.ais|] 0Ajol ay3 o dueUIIEL

-J|9S [eauswinIsu| ‘DDA L ‘BUIAIT Ajieq JO SORIARDY papuaix3 weydumoN “JavIN ‘uondung [edisdyd aasodwod Y4 xapu| Ajigesiq 3.1euuonsang) 3uswssassy YieaH ‘|-OVH 9409 SWodINo snLIYLIeoa1so pue Ainful 93w ‘SO0
‘aJreuuonsanb aseasiq suosupjied ‘6€-Odd BUlA Ajleq JO SORIANDY 1S9YD UOPUOT “JAVYDT XSPUIl SHLIYIIBOISO SONISISAIUM JSISBD PUB OLIBIUQ UIRISIAA ‘DVINOAA Pdwin jo a8eiusdiad ‘awn 9 Aep Jad uaqunu Kep/# Aep aad
salio[ed0|| ‘Aep/[ed| (edijjiw ‘Sw ‘paJenbs puodass uad susrow S ‘Aep Jad saanuiw ‘Aepjuiw ‘aaquinu ‘g e8ueyd ‘y ‘AlAnde [ed1sAyd araapow ‘Wl ‘A1AndE [ed1sAyd snodoBIA ‘WdA ‘Aaande [eaisAyd [e103 ‘vd ] Auanoe [edisAyd aydi ‘vd
awn Asejuapas ul Hea.q ‘| sg eanpuadxe A3usus ‘33 ‘A3Ande [edisAyd snoaoBiA 01 d3edepow VAL ‘BUlAl| Ajiep Jo s9RIARDE [eausWwINIIsUL “JQY] SulAll A|lep Jo senIAnde “JQY fJolARyaq AJBauspas ‘gs ‘AAnde [edlsAyd ‘v suoielAsIqqy
*3|qeLIRA JUSpUDdap st JolARYaq AJrauspas Jo AIARDE [edisAyd jo seunsesw pue 3|qeliea Juspuadopul se SulAll A|iep JO SORIARDE [B3USWINIASUI

40 3ulAl| Ajrep Jo SORIARNDE YIIM Pa3a.adisiul 9q pInoys S9ZIS 399)7,., "(4/u)d ‘parewnss Aj9AneAISsuOd Jo ‘(o[ed)d ‘onjea-d pajejndfed ‘sppnJe ay3 ul anjeA-d psliods. se pajussaud aue (s10|d ssoareqe Jojpue sdew 3eay UONIBUIP 199Y9)
$353Y3UAS BIEP Ul pasn san|eA-d,, "UOIIISS PoYIaW dY3 Ul PaqIIISap JUsWISNIPE Jo AYdeJaly UO PasEq PAUIGUIOD SI9M BIBP UDIYM JO 3[D13JE BY3 O3 SI94. 3|qel , SasaYauAs BIep Ul pasn sanjeA-d, ul,Jeak Joyiny,, ‘pajussaidas Apea.fe aiom
SUONEBIDOSSE 9SOY) SE SISILIUAS BIBP Ul PIPN|OUI JOU 2J9M SUONEBIDOSSE JBY) S910USJ— "dnjeA-d pajejnojed :(ojed)d {s8ue} se pajussa.d aJe SuiAll Ajiep Jo sanIARDE [eausWNIISUL pue 3ul.

A|IEp JO SIMIANDE JO S3I0DS SNONUNUOY) SIJON

100°0>pua43-d ‘aAnoeul auljaseq e a40ds Ajigesip |g7] ‘ured Awaaixa (sauapIng vd

100°0> paurewsa. sA (8 ‘€°0) 9'7=9 :P9Ande Jamol Jsyao Aunfuljured/swordwiAs sauy (DVINOAA) 2403s ured {001 03 0} ausuodwod | 18w DANdE Apuamdlynsul)
pua.ny Apuapnsul (8| ‘SH) T01=g | ‘OpeJ3 acusumer pue uaJd|ey| ‘Sunjows ‘swordwAs aAissaadap ysiy auljaseq uoneyw| SAIIDE DJOW SA
Joy (oed)d :S2UI[3PINS W/d 19W) SANIE IO ‘A11p1gIoWOd ‘|G ‘DWOdUl ‘UCNEBINP ‘9JBJ ‘DUO|E dAI| ‘X3S ‘@3Y wouy v IQT7 | SABRdRUL PAURWRL VAW | (L10T ‘8uog
MOJ SA
10T y3iy Ajiqeul
‘sanbuel,, 60°0>d t4ju=1s93-] paasnipeun Jo sy 9ed>s 44D (Aepjuiw) gs
MOJ SA
1000> ysiy Aujiqeur
(ore2)d S0°0>d t4/u=1s30-| paisnipeun Jo isiy 3[e3s 4dD (Kep/#) 159
ERITEYEIEY]
61°0= Se HedUq /S UM
(ore0)d (85T ‘€8°0) 9¥'1=4O INgG xas ‘a8y 3[eds 44D (Kepy#) @384 >ea4q gs
«¥10¢
‘sanbuel,, 50'0>d t4ju=1s21-| paasnipeun Jeds 44D (Aepyuiw) w4
«¥10¢ ou sA saulapIng 123w 1§510T
‘sanb.rel,, (19'1 ‘t¥'0) €8'0=¥O INg xas ‘a8y sak Ajiqeu 3e3s 4dD I0U Op SA 393W VdAW ‘eyuipJes
£5S9s9y3ufg
nun looL
ejeq
Juoniuysg | Juswissassy
ul pasn (reasa3uj ('Jjoy) aeap
anfea-d 92UdpLUOD %S6) ZIS 32943 19poW 3udawi3snipy aavinav (s)aansesy gs/vd “Yoypny

"(penunuo)) 9 3jqeL

Clinical Interventions in Aging 2021:16

https:
Dove!

1912


https://www.dovepress.com
https://www.dovepress.com

Dove

Amaral Gomes et al

as measuring ADL and/or IADL, in contrast to the liberal
use of keywords related to these daily-life activities
throughout the literature. Despite the important advantages
of measuring PA and SB objectively, accelerometers and
pedometers are limited in their ability to capture loading or
resistance during PA, which represents a limitation to fully
characterizing PA. Our strategy in making a hierarchy of
adjusted covariates to address confounding by age and sex
may have suppressed the true relationship between PA and
SB with ADL or IADL due to over-adjustment. While we
aim to include associations only adjusted for age and sex,
in some studies the closest available model includes
adjustments for a range of variables beyond age and sex
that may have interfered in the causal pathway, which
would therefore represent over-adjustment and lower
effect sizes. In all studies, except for one study that
included performance-based measures of ADL,* the abil-
ity to perform ADL and IADL was assessed by self-report
of the participants themselves. Such a subjective approach
in assessing ADL and IADL may lead to biases, including
individual differences in self-perceived difficulty or ability
to perform ADL or IADL and therefore presents a limita-
tion. However, the ability to accurately self-assess ADL
and IADL is likely easier than PA or SB given that the
activities assessed are familiar and finite. Methodological
challenges were also encountered in PA/SB measures due
to large variability in units, definitions, and statistical
analyses used to examine the association of interest. This
limitation has precluded us from performing a meta-ana-
lysis and led to alternative methods to synthesize our
results.

Conclusion

Higher PA and lower SB are significantly associated with
better ADL and IADL in community-dwelling older
adults. Future research should, based on older adults’
ability to function in daily life, aim to establish the optimal
dose of PA to prevent development and progression of
dependence in ADL and IADL, as well as investigating
if higher PA and lower SB can recover loss of indepen-
dence in one or more activities to, ultimately, design
attainable lifestyle guidelines for older adults.
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