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ABSTRACT

This systematic review and meta-analysis examined the relationship between sedentary behavior (SB) and disability 
in older adults. A search was conducted using PubMed, Web of Science, and Sport Discus databases to identify 
eligible studies. Of the 405 studies identified, only 4 studies met our predefined criteria to be included in this meta-
analysis. In these studies, participants who reported having a disability had higher levels of SB (effect size: 0.38, 95% 
IC: 0.14-0.62, p<0. 002) than those without disability. Older adults with disabilities seem to engage in higher levels 
of SB (mean 5.8 to 10.3 hours/day) when compared with older adults without disability (mean of 4.6 to 9.7 hours/
day). The findings of this review and meta-analysis suggest that there is an association between SB and disability. 
Our findings, however, are limited to cross-sectional studies and thus direction of this relationship is not clear based 
on studies to date. 
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INTRODUCTION

In the United States the prevalence of disability in older adults is 
increasing [1-3] and the Centers for Disease Control and Prevention 
(CDC) highlight that 2 in 5 older adults have a disability [4]. 
Disability limits the functional autonomy and can be defined as a 
difficulty in performing activities of daily living and instrumental 
activities of daily living, or mobility limitation [5,6]. In older adults 
different types of disability have been studied, such as difficulties 
with activities of daily of living (ADL), difficulties with instrumental 
activities of daily (IADL) and mobility disability [1,7,8]. 

Overall, studies have shown that individuals aged 75 and older are 
most affected by all types of disability and are more likely to be 
female, frail, minority, and have a chronic conditions [4,7,9,10]. 
A recent paper by Díaz-Venegas et al [11] also highlights that older 
adults who have any of the three most common types of disabilities 
(ADL, IADL and mobility disability) have an increased risk of 
all cause mortality. Recently increased attention has focused on 
the potential role of sedentary behavior (SB) in contributing to 
the development of disability in older adults [12]. This concern 

is mainly focused on older adults who spend more time in SB 
compared to other age groups [13]. SB, which is defined as excessive 
involvement in activities that require low energy expenditure (≤ 
1.5 METs), typically performed in the sitting position, has been 
associated with reduced functional capacity and disability in older 
adults [12–18]. 

A growing body of evidence also indicates time spent in SB can 
increase the risk for many chronic disease conditions, as well as 
development of a disability [4,19]. Specifically, studies have shown 
that while adults and children spend on average 7.7 hours/day 
in sedentary behavior, older adults spend even more time in SB 
(sitting or reclining), with an average of 8.0 to 11 hours per day 
[13,20]. This amount of time spent in SB, in older adults, may 
predict functional disability and also contribute to an increase in 
the burden of multiple chronic diseases resulting in the elevation 
of healthcare costs and increased risks for mortality [3,14,21–23]. 
Both television viewing and the total time in SB are significantly 
associated with disability in older adults [24,25].

Recent studies have reported that, independent of engagement in 
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physical activity (PA), SB represents an important risk factor for 
functional limitations and disability in older adults [21,25,26]. 
Although SB is considered a modifiable risk factor for disability 
among the geriatric population [25], there are few longitudinal 
studies investigating the association of SB with functional disability 
in older adults [12]. Moreover, it is important that future studies 
analyze the relationship between both total SB, and different 
types of SB (e.g.TV viewing) [25] in older adults with and without 
functional disability [24]. 

A better understanding of how sedentary behavior affects older 
adults with and without disability is important to improve their 
quality of life, as well as to reduce the burden of adverse health 
outcomes and healthcare costs. Thus, the aim of this systematic 
review and meta-analysis was to estimate the relationship between 
sedentary behavior and functional disability (such as ADL, IADL 
or limitations to mobility) in longitudinal, observational studies, 
as well as examine whether older adults with functional disability 
engage in higher levels of sedentary behavior than those without 
functional disability.

METHODS

Search strategy and study selection 

A search was conducted in PubMed, Sport Discus, and Web of 
Science from January 2018 to April 2018. Observational studies 
(cohort, longitudinal and cross-sectional) were included. The 
articles published in the period from January 2000 to April 2018 
were searched, using the following combination of keywords terms 
and Medical Subject Headings: (1) “older adults,” OR “elderly,” 
OR “aged,” OR “ageing,” OR “65 years and older;” (2) AND 
“disability,” OR “activities of daily living,” OR“ADL disability,” OR 
“ADL,” OR “limitation of activity” (3) AND “Sedentary lifestyle,” 
OR “inactivity,” OR sitting,” “television,” OR “sitting time,” OR 
“sedentary time;” (4) AND “cohort,” OR “longitudinal” OR 
“cross-sectional” OR “studies.” We used these terms/descriptors 
combined with the operators OR (i.e., between the terms) and 
operator AND was used to create a relationship between keywords 
set and each Boolean operator available in these databases as well as 
the filters for excluding animal research, reviews, guidelines, theses, 
and dissertations. The construction of the research question was 
based on the acronym PICO that represents Patient, Intervention, 
Comparison and Outcome.

This systematic review and meta-analysis followed PRISMA 
statement guidelines [27]. The decision to include articles in this 
review was conducted in two stages; in the first stage, the title and 
abstract were evaluated for topic relevance. Once the relevance 
was clear, the full text was read to determine final inclusion or 
exclusion. In the second stage, any disagreement about inclusion 
was referred to a third reviewer and resolved by discussion. The 
process of screening and selecting papers was conducted by two 
reviewers (L.M.L S and F.R.B.G) working independently and a 
third author (S.D.A) was asked in case of disagreement.

Eligibility criteria

The selected articles were limited to studies which included older 
adults (>60 years), reported sedentary time (sum of screen time, 
reading, naps, and other sedentary behaviors), and included a 

measure of disability based on ADL or IADL, or mobility disability, 
and/or mobility following [7] recommendations, and were written 
in English. More specifically, we included studies that measured 
sedentary behavior in the following ways: i) used the measure 
of total sedentary behavior through sitting, reclining and lying 
downtime; ii) measured the physical activity (PA) instruments by 
direct (pedometers, accelerometers, frequency meters) or indirect 
(questionnaires) methods. 

Only published studies from 2000 to April 2018 were included and 
we also searched the reference lists of selected papers. The studies 
were excluded for the following reasons: 

1) Studies in which the term sedentary was used synonymously 
with the statement absence of PA practice (or insufficient 
physical activity practice).

2) Studies with subpopulations having specific illnesses or are 
in nursing homes. 

3) Studies with different statistical measures and tests that do 
not permit comparison with other selected papers or only 
present one group with disability, that is, without other 
comparison group without disability and finally, studies that 
considered breaks in sitting time (ST) as variable or measure 
with and time balance of active leisure and sedentary time 
(TBLAST).

Data extraction 

The extracted data included study design, baseline study year, 
age, baseline sample, final sample size, follow up time, population 
characteristics, characteristics of measured disability. In addition, it 
was also included domain of disability studied, sedentary behavior 
measure, type of behavior measure, mean of age, mean of sex, mean 
and SB standard deviation for each group, type of risk reported 
with 95% CIs of the association between sedentary behavior 
and disability and how the odds ratio was calculated. When the 
information was not available in the papers, a request was sent to 
authors about the information and data. 

Statistical analysis

The studies selected were pooled to calculate the effect size by 
computing standardized mean difference (SMD) in minutes 
per day with Hedges’ g, between the disability group SB and no 
disability group sedentary time, in accordance with the measured 
disability (ADL, IADL, or limitations to mobility). The effect size 
of each study is the standardized mean difference in sedentary 
time for disability group minus no disability group sedentary time. 
Heterogeneity of effects across studies was estimated by I2 statistics, 
which is a measure of the variation that is caused by heterogeneity 
between studies, and is larger when heterogeneity increases [28]. 

The random effects model was used to estimate the overall effect 
size and to compare the weighted average sedentary time between 
the group with functional disability and the group without a 
functional disability [29]. Z-Statistics were used to derive the P value 
of the test for the overall random effect. All statistical analyses were 
performed in R 3.3.2 [30]. Each P-value was based on a two-sided 
alternative hypothesis, and a level of 0.05 or below was considered 
statistically significant. A meta-regression was used to explore the 
relationship of effect size with age and sex.

The checklist of STROBE (Strengthening the Reporting of 
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Observational Studies in Epidemiology) criteria [31] was used to 
evaluate the quality of eligible studies. Each criterion of STROBE 
received a score from 0 to 1, and two reviewers independently 
evaluated all criteria and gave a grade from 0 to 22 to each article. 
Lastly, the final grade calculated with an average was transformed 
into percentage to better evaluate the quality of the articles. When 
these articles reached a percentage greater than 50%, they were 
classified as good quality.

RESULTS

Figure 1 shows the study selection process. A total of 405 articles 
were identified by database search, and 1 additional record 
was identified through the reference lists of included studies. 
After removing duplicates, these papers were lowered to 304 
with relevant titles and abstracts, but 183 articles were excluded 
after reading title and abstract. Of the 121 records screened, 32 
articles were considered eligible for inclusion in this review. After 
reading the full-text analysis, 28 articles did not meet the inclusion 
criteria. The most frequent reasons for exclusion were: articles 
with breaks in sedentary time (i.e., with interruptions to SB) (n=2) 
and time balance of active leisure and sedentary time (TBLAST) 
(n=1), articles that had statistical measures that did not allow for 
comparison between the studies selected to the meta-analyses (n=5) 
and one article had only one group with disability (n=1). In total, 
4 studies were qualitatively synthesized and appraise in the meta-
analysis.

Table 1 presents characteristics of the four selected studies. Two 

studies were carried out in the United States [21,32], one in Portugal 
[33] and one in Taiwan [34]. Furthermore, a majority of these 
studies were conducted between 2014 and 2017, and the sample 
size varied from 140 to 2,286. In these studies, with reference to 
the age for inclusion, two studies included individuals aged ≥ 60 
years and two included aged ≥ 65 years. All the articles included 
both sexes, and the type of ethnicity was considered for analyses 
in three articles whereas one article did not mention the ethnicity. 
Moreover, three articles presented the baseline year [3,21,34] and 
one article did not show baseline year [33].

Three of the four articles included in this review reported the 
assessment of total sedentary time in minutes per day [3,33,34], the 
other reported SB in hours/day [21]. Three studies evaluated SB 
objectively using accelerometer devices identified by activity<100\
counts per minute (cpm) [21,32,33], while one study evaluated the 
association between ST and mobility limitation using only one 
question [34]. In contrast, the physical disability in the studies 
selected was measured indirectly (3 self-reports and 1 questionnaire), 
which was based on the information provided by individuals. The 
ADL and IADL measurement scales were the most commonly used 
instruments. Only two studies focused on evaluating low extremity 
mobility [3,34]. 

All studies selected were adjusted for multiple potential 
confounding variables including age and gender [3,21,34] which 
allowed us to explore in our analysis the relationship of effect size 
with age and sex. Overall, all studies also included the assessment 
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Figure 1: Flow Diagram of Study.
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of chronic conditions and body mass index, as covariates. In 
addition, only two studies reported adjusting the statistical analyses 
for interactions with PA [21,33]. The majority (n=3) presented a 
type of risk reported as odds ratio with 95% confidence limits. 
For example, it was showed that independent of the level of PA, 
the ADL disability was associated with every hour increased in SB 
(OR=1.52, 95% CI: 1.10, 2.10) [21]. In contrast, one study, had 
a correlation between losing physical independence and sitting 
time (ST), but ST was not a significant predictor of losing physical 
independence in a regression model analyses to interaction with 
age, gender [33]. However, these analyses, also, showed combined 
effects of moderate PA combined with age and sex as predictors of 
the risk of losing physical independence in older adults. 

Table 2 shows the scores for the evaluation of the methodological 
quality of the studies selected for this this meta-analysis. These 
scores ranged from 18.5 to 20.9 with a mean percentage agreement 
of 90.05% between the reviewers. Two studies involved a cross-
sectional sample of the population [21,32], a study involved a 
representative cross-sectional [33] and one used a convenience 
sample [34]. The study quality was evaluated based on the 
classification in 3 categories, following the proposal of [35]: A - 
when the study met more than 80% of the criteria established in 
STROBE; B - when 50% -80% of the STROBE criteria were met; 
and C - when less than 50% of the criteria were fulfilled.

Figure 2 shows the results of meta-analysis, with the type of 

comparison, the weights of these studies and the pooled of 
mean difference from studies reporting that there was a positive 
relationship between disability and the increasing of the mean of 
SB in the group with disability, compared with the group without 
disability [(effect size: 0.38 (95% IC: 0.14-0.62)] p=0.002]. In 
addition, overall heterogeneity was high and significant when the 
studies were pooled (p<0.001; I2=83%). The exclusion of one study 
[32] during sensitivity analyses decreased heterogeneity from 83% 
to 15% (p=0.30), however, it wasn't significant and increased the 
overall effect size from 0.38 to 0.48. The meta-regression result 
showed that both age and sex effects were not significant (p=0.308 
and 0.136) respectively.

Table 3 lists the reasons studies were excluded from this review. 
Major reasons for which studies were excluded were the following: 
(i) disability or SB combined with different variables, such as 
cognitive ability [36], sleep-wake disturbances [37] mortality 
[22,38], falls [39] or (ii) the combination of disability with a long-
term health, for example, people that reported needing assistance 
with tasks due of long-term illness or disability were included with 
a major disability[40–42]. Of these 12 studies, 6 were cohorts and 
6 cross-sectional, and only one study [39] did not include both 
sexes. Few studies (n=2) used disability objective measures [37,43] 
when compared with the use of the SB objective measures (n=4) 
[36,37,44,45]. Some studies were excluded, in this meta-analysis, 

Table 1: Characteristics of studies included in meta-analysis.

Study
Baseline 

age
Sample size Baseline Year Sex

Population 
characteristics

Domain of disability studied Sedentary Behavior Measure

Dunlop et 
al. 2015

 ≥ 60

2,910 
(baseline), 

2,286 (Final 
sample)

2005-2006
Female 

and 
Male

The National Health 
and Examination 
Surveys,nationally 

representative 
samples of the non-

institutionalized U.S. 
population. 

ADL : Self-reported ADL 
limitations, Questions: “By 

yourself and without using any 
special equipment, how much 
difficulty do you have [with the 

particular task]”? “Self-care tasks: 
getting in and out of bed, eating, 

dressing, or walking”.

Objective measure: 
Accelerometer (uni-axial); 

average daily ST (hours) and 
the daily percentage of time 

registering as sedentary during 
wear hour.

Manns et al. 
2015

 ≥ 60

2,730 
(baseline) 

2,017(Final 
sample)

2003 to 2004 
and 2005 to 

2006.

Female 
and 
Male

The National Health 
and Nutrition 

Examination Survey, 
representative sample 

of the U.S.

Physical function Domain of 
lower extremity mobility Self-

reported Evaluated issues: “lower 
extremity mobility, general 

physical activity, ADLs, IADLs 
and functional limitation”. In 
addition, two questions about 

“ability to walk one-quarter of a 
mile and to walk up 10 steps”.

Objective measure: 
Accelerometery Time in 

sedentary (<100/counts per 
minute (cpm). ST, min/d Breaks 

in sedentary time, total times 
per day.

Marques et 
al. 2014

aged 
65-103 
years

371 Not avaible
Female 

and 
Male

Caucasian 
community-

residing Portuguese 
population aged 65 

and up.

Mobility disability status : Ability 
to “walk 800 m,” to “climb 

stairs to the second floor,” and 
to “perform heavy housework.” 
Questionnaire"Are you able to: 
“walk 800 m,” to “climb stairs 
to the second floor,” and to 
“perform heavy housework.”

Objective measure : 
Accelerometry. The cutoff values 

used to define the intensity 
was<100 counts per minute, 

including activities that involve 
energy expenditure at the level of 

1.0–1.5 METs. ST min/day.

Ye, Ku, 
Wang, 2017

 ≥ 65 140
January 2010 
to December 

2012

Female 
and 
Male

Independent Man 
and women (>65) 
from 8 community 

centers in Taichung, 
Taiwan

Mobility disability status Ability 
to “walk 800 m,” to “climb 

stairs to the second floor,” and 
to “perform heavy housework.” 
Questionnaire"Are you able to: 
“walk 800 m,” to “climb stairs 
to the second floor,” and to 
“perform heavy housework.”

Objective measure :Time spent 
sitting (min/day). Question: 
“During the last 7 days, how 

many hours do you estimate you 
spend sitting?” and a prompts 

with 6 questions to help elderly 
to remember what did they do in 
each 24 hours in the last 7 days.
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Table 2 : Assessment quality of studies according to STROBE criteria. 

Score and percentage of quality of the articles from STROBE criteria (Strengthening the Reporting of Observational Studies in Epidemiology).

Reference kind of study Scores %

Dunlop et al. 2015 Cross-sectional of population-based 20.3 92.40%

Manns et al. 2015 Cross-sectional of population- based 20.9 95%

Marques et al. 2014 Cross-sectional representative 19.5 88.60%

Yen, Ku, Wang, 2017 Cross-sectional 18.5 84.20%

Table 3 : Characteristics of studies excluded.

Studies excluded due disability or sedentary behaviour combined with different variables

Cross-sectional studies 

Study
Baseline 

age
Sample size

Baseline 
Year

Sex Population characteristics Domain of disability studied
Sedentary Behavior 

Measeure

Vancampfort, 
et al., 2018

18-49; 
50-64
  ≥ 65

42,469 2007-2010
Male and 
Female

World Health 
Organization's Study on 

Global Ageing and Adult 
Health. Conducted in 
China, Ghana, India, 
Mexico, Russia, and 

South Africa. 

Disability ADL, Ability to 
washing whole body, getting 

dressed, moving around 
inside home, eating, getting 

up from lying down, and 
using the toilet.

One question 
about: SB (sitting or 
reclining/ min/day)

Fragoso et al., 
2014

70-89 
years

1,635 2010
Male and 
Female

Elderly from centers the 
LIFE Study with low 

physical activity and lower 
extremity functional 

limitations

Mobility Limitation: 
Objective measure 400-meter 

walk test (400MWT) and 
SPPB test

Objective measure 
Accelerometry - 

ActiGraph GT3X 
and ActiLife software. 

Sedentary time = 
<100counts/minute 

Kim, Im, Choi, 
2017

Age 
group 
20-39; 
40-59; 
60-79 

(n: 608); 
≥ 80 

(n:401)

5,359 (total)≥ 60 
+ ≥ 80=n: 1,009

2003
Male and 
Female

Adults from the National 
Health and Nutrition 

Examination Survey 2003-
2006. United States

Survey about activity 
limitation as a Health-

related Quality of 
Lifecomponent.“usual 

activities, such as self-care, 
work, or recreation” on the 

last 30 days

Objective measure 
Accelerometery 

records (< 100 counts/
min)

Coqueiro et al., 
2017

≥60 316 2011
Male and 
Female

Older adults enrolled 
in the Family Health 

Strategy who live in the 
urban area of Brazil

Frailty Components: 
shrinking, weakness, 

poor endurance/
exhaustion,slowness and low 

activity. 

SB was determined 
from the fifth and 

last domains of IPAQ; 
Time (hours/day)

that the older adults 
remains seated in 
different places. 

Cohort studies-Studies excluded due disability or sedentary behavior combined with different variables

Figure 2: Random effect model for the effect size of each study and the pooled of mean difference from studies reporting that there was a 
positive relationship between disability and sedentary behavior in the group with disability compared with the group without the disability.
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Martínez-
Gómez et al 

2014 
≥60

Total: 7,243
4008 (in 2001) - 
3235 (in 2003)

2001-2003
Male and 
Female

Representative 
population of the non-

institutionalized Spanish 
population of elderly

Mobility and agility.Mobility 
limitation, questions about: 
“difficulty in picking up or 
carrying a shopping bag”; 

“difficulty in climbing 
one flight of stairs”; and 

“difficulty in walking several 
city blocks”.

SB questions: “About 
how much time do 
you spend sitting 

down on weekdays?” 
This question also was 
asked with reference 

to a weekend day.

León-Muñoz et 
al 2013

≥60

2635 (base 
line) and Final 

Sample Size: 1789 
(because 846 

died) 

2001 and 
2003

Male and 
Female

Prospective cohort of 
persons representative of 
the Spanish population.

Self rerported about: Mobility 
limitation Questions about: 
“difficulty in picking up or 
carrying a shopping bag”; 
“climbing one flight of 

stairs”; “walking several city 
blocks; and agility limitation”. 

Number of sitting 
hours, question: 

‘‘About how much 
time do you spend 

sitting down on 
weekdays? Please add 

up the total number of 
hours that you spend 

sitting down regardless 
of the activity that you 

do (eating, listening 
to the radio, watching 

television, reading, 
sewing, driving, etc.)”. 
(Continues on next 

page)

Cohort studies- Studies excluded due disability or sedentary behavior combined with different variables

Wen Ku et al 
2017

Aged 65 
or older

285 (base line) 
and Final Sample 

Size: 274) 
2012-2014

Male and 
Female

Community-dwelling 
older adults across 14 

regions in Taiwan 

“ADLs no difficulties at all vs. 
some or great difficulties”

Objective measure 
Triaxial accelerometry 
(GT3X+, ActiGraph, 
Pensacola, FL, USA)

Jefferis et al 
2015

60-79

base line: 3137 
n:1655(returned 

the 
accelerometer). 
Final size: 1455

2010-2012 Male
The British Regional 

Heart Study, prospective 
cohort.

“Mobility limitations (no 
difficulty vs some difficulty, 
moderate difficulty, severe 

difficulty getting about 
outdoors)”

Objective measure 
GT3 x Accelerometer 

(ActiGraph, Pensacola, 
FL)

Guallar-
Castillón et al 

2007
≥ 60

In 2001,n:4008 
(base line) (In 
2003, n:3235; 

Final size: n: 3235

2001-2003
Male and 
Female

Representative of the non-
institutionalized Spanish 
population ages 60 years 

and older.

“Difficulty or limitation 
experienced in performing 14 
activities, classified into the 
five types: mobility, agility, 
restriction of daily activities 

(RDA), activities of daily 
living (IADLs ) and basic self-
care activities”. In addition, 
questions about mobility; 

SB Question: “I do no 
exercise but remain 
seated for the major 

part of my leisure time 
(reading, going to 

the cinema, watching 
television, etc)”. 

Cross-sectional studies - Studies excluded due the use of disability or long-term health

Espinel et al 
2015

≥ 65 992 2006
Male and 
Female

Australian Time Use 
Survey Private dwellings 

Australia-wide 

Questionare about: 
“Disability or long-term 

health condition (yes or no)”

No measure (sedentary 
activity measured by 
the Compendium of 

PA)

Banks et al 
2010

45 yr 
and 

above
91,266 2006

Male and 
Female

Man and Women of New 
South Wales, Australia

Functional capacity “the 
Medical Outcomes Score – 

Physical Functioning”. It was 
considered to have a major 

disability the participants that 
reported needing assistance 
with daily tasks due of long-

term illness or disability.

Question about Sitting 
time: “How many 

hours in each 24 h day 
do you usually spend 
doing the following: 
watching television 

or using a computer; 
sitting; sleeping”;

Cohort studies- Studies - excluded due the use of disability or long-term health

Vander Ploeg 
et al 2014.

45 yr 
and 

older
221,240 2006-2012

Male and 
Female

Australia population from 
the state of New South 

Wales (NSW) 

Self-reporting- "Help with 
daily tasks because of long 

term illness or disability. No 
or yes".

Self-reporting “About 
how many hours in 

each 24 h day do you 
usually spend sitting?”
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because they used statistical methods that did not allow comparison 
with the studies included in the meta-analysis.

Although these excluded studies did not allow comparison with 
the other studies selected, they showed that SB was significantly 
associated with an increased dependence on others for activities of 
daily living, mobility limitations (defined as any difficulty walking 
500 m) and objective physical function measures (using 400-m walk 
time) [20,46,47]. In addition, Van Cauwenberg et al [48] did not 
examine total SB, but the relationships of time spent watching 
TV with individual, social and physical environmental correlates 
and found high levels of television viewing in older adults with 
functional limitations. Moreover, in these studies, three used SB 
subjective measures [20,46,48] and one used an objective measure 
of SB [47].

DISCUSSION

This systematic review and meta-analysis examined the relationship 
between SB and physical disability in older adults, and analyzed if 
older adults with disability based on ADL or IADL, or mobility 
disability were likely to have higher levels of sedentary behavior (SB). 
This is the first meta-analysis examining the relationship between 
total SB in hours per day and physical disability in older adults 
without specific chronic conditions. There were a few important 
findings. First, there are few published observational studies that 
have examined the association of SB and disability in older adults. 
Moreover, most available findings were published in the last four 
years, using cross-sectional designs and were conducted with much 
methodological variability regarding the operationalization of 
physical disability measures. Second, the key finding was that there 
is a significant relationship between functional disability and time 
spent in SB in older adults. Moreover, older adults with a disability 
spend a mean of 5.8 to 10.3 hours/day of their waking time being 
sedentary compared to older adults without disability who spend 
a mean of 4.6 to 9.7 hours/day in SB. These findings suggest that 
older adults with a disability spend more time in SB than older 
adults without disability, which may predispose them to even more 
negative consequences.

Chen et al [49] in a cross-sectional study showed that shorter ST 
and breaks in ST were associated with lower risk of IADL disability 
independent of moderate-to-vigorous physical activity (MVPA). In a 
recent review with older adults, however, it was reported that cross-
sectional studies did not allow a causal relationship to be found 
due to the reverse causality [50]. This suggests a bi-directional 
relationship whereby impaired mobility could lead to an increase in 
SB, which makes it difficult to understand the relationship between 
SB and risk of physical function decline in this population. Gardiner 
et al [51] in a recent study investigated the associations of ST with 
changes in physical function, and physical function with changes 
in ST, in adults aged ≥ 45 years and these researchers reported be 
bidirectional the relationship between functional limitations (FL) 
and ST. To investigate the bidirectional associations between ST 
and physical function the researchers conducted two analyses. In 
the first analyses, it was investigated whether ST at baseline was 
associated with functional decline during the follow-up. In the 
second analyses, they investigated whether physical functional 
observed at baseline was changed during the follow-up when the 
exposure to sedentary time was changed. In addition, this study 
showed significant associations between functional limitations and 

ST for all group analyzed. For example, high levels of SB were a 
predictor of decline in physical function, but only in women and in 
those older adults with severe functional limitations, in this study 
the decline in physical function, also was predicted of high levels of 
SB in older adults [51]. 

The majority of the included studies in this meta-analysis had 
good methodological quality with sufficient sample size. Our 
review, however, was limited to four observational studies with 
different technical methodological standardizations, and such 
proceedings may have contributed to high heterogeneity as well had 
compromised the selection process of participants different [29]. In 
addition, the effects SB has on older adults can be quite variable 
and factors such as physical activity level as well as age, gender, and 
the presence of chronic conditions may influence the pattern of 
SB. For example, Marques et al [33] reported the different patterns 
of SB between older adults with low and moderate functioning 
(i.e. low functioning group presented a high risk of losing physical 
independence compared with the moderate functioning group). 

Our study has some limitations, for example: the majority of 
studies included in this review used self-reported measures of SB 
that might underestimate the prevalence of disability [52]. The 
number of studies using objective measures to assess disability 
has increased, however, self-report tools are a reliable mostly  is 
used instruments in epidemiological studies [53]. Second, the 
predominance of cross-sectional studies makes it impossible to 
establish a causal association and the evidence suggests a likely 
bi-directional relationship between SB and disability. Third, 
this meta-analysis had only 4 studies that could explain the wide 
heterogeneity. Fourth, grey literature was not included in this 
meta-analysis such as theses, dissertations, government reports, 
conference papers, among others. 

Longitudinal studies are necessary to estimate the magnitude of the 
relation between ST and the risk of physical disability in geriatric 
populations. In addition, disability measures in these studies need 
to be standardized. There is a limited amount of evidence on the 
association of SB and disability that analyzes the interactions with 
different levels of PA [21,32]. Besides, it is important that future 
studies examine quantity of SB, not only specific context but also 
the total sedentary time, and examine the influence of sex and 
age when analyzing these interactions with chronic conditions and 
different levels of PA. Quantifying the dose of ST in older adults 
with and without a disability using statistical measures that may be 
compared with other studies is also an important factor. 

Based on the studies seen in the literature, the method of 
measurement of physical disability should ideally be standardized 
across studies. In addition, it is necessary to stratify older adults 
into more homogeneous subgroups. Indeed, Marques et al [33] 
noted that older adults with different levels of functional capacity 
had different patterns of SB, for example older adults with 
moderate functioning were younger, physically active and spent less 
time in SB. However, in this study after the regression analysis, SB 
did not predict the risk of losing physical independence. Another 
interesting point that should be noted is that low functional 
capacity may contribute to SB and also be a consequence of SB [25]. 

CONCLUSION

This meta-analysis summarized the findings of previous 
observational studies and suggests that there is an association 
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between physical disability and total ST in older adults. Overall, 
older adults with a disability spend a mean between 5.8 to 10.3 
hours/day in sedentary activities, so it is necessary and appropriate 
that the geriatric population be encouraged to spend less time in 
sedentary behavior, mainly between those with some functional 
disability. The population should be encouraged to spend less time 
on sedentary behavior, especially among adults more exposed to 
sedentary behavior. In addition, longitudinal studies are necessary 
to estimate the magnitude of the relation between ST and the risk 
of physical disability in older adults using objective measures of 
disability and SB. 
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