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ABSTRACT

Background

Older adults are the most sedentary segment of society, often spending in excess of 8.5 hours a day sitting. Large amounts of time spent
sedentary, defined as time spend sitting or in a reclining posture without spending energy, has been linked to an increased risk of chronic
diseases, frailty, loss of function, disablement, social isolation, and premature death.

Objectives

To evaluate the effectiveness of interventions aimed at reducing sedentary behaviour amongst older adults living independently in the
community compared to control conditions involving either no intervention or interventions that do not target sedentary behaviour.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, Embase, CINAHL, PsycINFO, PEDro, EPPI-Centre
databases (Trials Register of Promoting Health Interventions (TRoPHI) and the Obesity and Sedentary behaviour Database), WHO ICTRP,
and ClinicalTrials.gov up to 18 January 2021. We also screened the reference lists of included articles and contacted authors to identify
additional studies.

Selection criteria

We included randomised controlled trials (RCTs) and cluster-RCTs. We included interventions purposefully designed to reduce sedentary
time in older adults (aged 60 or over) living independently in the community. We included studies if some of the participants had multiple
comorbidities, but excluded interventions that recruited clinical populations specifically (e.g. stroke survivors).

Interventions for reducing sedentary behaviour in community-dwelling older adults (Review) 1
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Data collection and analysis

Two review authors independently screened titles and abstracts and full-text articles to determine study eligibility. Two review authors
independently extracted data and assessed risk of bias. We contacted authors for additional data where required. Any disagreements in
study screening or data extraction were settled by a third review author.

Main results

We included seven studies in the review, six RCTs and one cluster-RCT, with a total of 397 participants. The majority of participants were
female (n = 284), white, and highly educated. All trials were conducted in high-income countries. All studies evaluated individually based
behaviour change interventions using a combination of behaviour change techniques such as goal setting, education, and behaviour
monitoring or feedback. Four of the seven studies also measured secondary outcomes. The main sources of bias were related to selection
bias (N =2), performance bias (N = 6), blinding of outcome assessment (N = 2), and incomplete outcome data (N =2) and selective reporting
(N=1). The overall risk of bias was judged as unclear.

Primary outcomes

The evidence suggests that interventions to change sedentary behaviour in community-dwelling older adults may reduce sedentary time
(mean difference (MD) -44.91 min/day, 95% confidence interval (Cl) —93.13 to 3.32; 397 participants; 7 studies; |12 = 73%; low-certainty
evidence). We could not pool evidence on the effect of interventions on breaks in sedentary behaviour or time spent in specific domains
such as TV time, as data from only one study were available for these outcomes.

Secondary outcomes

We are uncertain whether interventions to reduce sedentary behaviour have any impact on the physical or mental health outcomes of
community-dwelling older adults. We were able to pool change data for the following outcomes.

« Physical function (MD 0.14 Short Physical Performance Battery (SPPB) score, 95% Cl -0.38 to 0.66; higher score is favourable; 98
participants; 2 studies; 12 = 26%; low-certainty evidence).

« Waist circumference (MD 1.14 cm, 95% Cl —1.64 to 3.93; 100 participants; 2 studies; 12 = 0%); low-certainty evidence).

« Fitness (MD -5.16 m in the 6-minute walk test, 95% Cl -36.49 to 26.17; higher score is favourable; 80 participants; 2 studies; 12 = 29%; low-
certainty evidence).

« Blood pressure: systolic (MD -3.91 mmHg, 95% CI -10.95 to 3.13; 138 participants; 3 studies; 12 = 73%; very low-certainty evidence) and
diastolic (MD -0.06 mmHg, 95% CI -5.72 to 5.60; 138 participants; 3 studies; 12 = 97%; very low-certainty evidence).

« Glucose blood levels (MD 2.20 mg/dL, 95% Cl —-6.46 to 10.86; 100 participants; 2 studies; 12 = 0%); low-certainty evidence).
No data were available on cognitive function, cost-effectiveness or adverse effects.

Authors' conclusions

Itis not clear whether interventions to reduce sedentary behaviour are effective at reducing sedentary time in community-dwelling older
adults. We are uncertain if these interventions have any impact on the physical or mental health of community-dwelling older adults. There
were few studies, and the certainty of the evidence is very low to low, mainly due to inconsistency in findings and imprecision. Future
studies should consider interventions aimed at modifying the environment, policy, and social and cultural norms. Future studies should
also use device-based measures of sedentary time, recruit larger samples, and gather information about quality of life, cost-effectiveness,
and adverse event data.

PLAIN LANGUAGE SUMMARY

What works for reducing sedentary behaviour in older adults living in the community?
Key messages

There is not enough evidence to allow for any clear conclusions about whether programmes or policies are effective in reducing sedentary
time in older adults. It is also uncertain whether these programmes or policies improve the physical or mental health of older adults.

Why did we do this review?

Older adults spend about 80% of their time being sedentary. Sedentary time is the amount of time spent sitting or lying down whilst
awake. For example, sitting down watching TV is considered a sedentary behaviour. Long periods of sedentary time have been linked
with an increased risk of several long-term diseases, becoming frailer, developing disabilities, needing help with everyday activities, and

Interventions for reducing sedentary behaviour in community-dwelling older adults (Review) 2
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early death. We wanted to know if programmes or policies intended to help older adults reduce their sedentary time are effective. We also
wanted to know if these programmes or policies also provide physical or mental health benefits.

What did we do?

We searched electronic databases and relevant journals to find studies. We included any randomised study (in which people have the same
chance of being given the intervention or not) that looked at policies or programmes that were designed to reduce sedentary time in older
adults (aged 60 or over) living independently in the community. We compared and summarised the results of the studies and rated our
confidence in the evidence, based on factors such as study methods and sizes.

What did we find out?

We found seven studies including a total of 397 older adults. All of the studies looked at ways to help individual older adults to change
their sedentary behaviour. The support included a range of strategies like counselling, goal setting, and information sessions. Some of
the studies used technology that records behaviour, such as activity monitors. We did not find any studies that looked at changes to the
natural environment, the built environment, a person's social environment, or home environment where older adults live. We did not find
any studies that looked at the effect of changing policies and laws that affect the sedentary behaviour of older adults. We did not find any
studies that looked at whether the benefits and use of the programme were at least worth what was paid for them. None of the studies
reported on unwanted effects.

What are the limitations of the evidence?

We have only low confidence in these findings, due to low sample sizes and because some studies were conducted in ways that may
have introduced errors into their results. The findings also combined results from studies using self-reported measures of sedentary time
together with device-based measures.

How up-to-date is the evidence?

The evidence is current to January 2021.

Interventions for reducing sedentary behaviour in community-dwelling older adults (Review) 3
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

SUMMARY OF FINDINGS

Cochrane Database of Systematic Reviews

Summary of findings 1. Intervention for reducing sedentary behaviour in community-dwelling older adults

Patient or population: Older adults living independently in the community

Setting: Community

Intervention: Intervention to reduce sedentary behaviour
Comparison: No intervention, or intervention not targeting sedentary behaviour

Outcomes Anticipated absolute effects* (95% CI) Ne of partici- Certainty of the
pants evidence
Risk with control Risk with intervention  (studies) (GRADE)

to reduce sedentary be-

haviour
Primary outcomes
Sedentary time The mean sedentary time MD 44.91 minutes/day 397 DPOO
Follow-up: range 1 week to 12 ranged from 541 to 1240 lower (7 RCTs) LOw 12
months minutes/day. (93.13 lower to 3.32 high-

er)
Secondary outcomes
Physical function The mean physical func- MD 0.14 higher 98 B®DOO
Assessed with: Short Physical tion ranged from 11.3 to (0.38 lower to 0.66 high- (2 RCTs) LOW 3
Performance Battery (higher 11.4. er)
score is better)
Scale from: 0 to 12
Follow-up: mean 12 weeks
Waist circumference The mean waist circumfer- ~ MD 1.14 cm higher 100 ®POO
Follow-up: range 8 weeks to 12 ence ranged from 103 to (1.64 lower to 3.93 high- (2 RCTs) Low3
weeks 114 cm. er)
Systolic blood pressure The mean systolic blood MD 3.91 mmHg lower 138 ®000o
Follow-up: range 8 weeks to 12 pressure ranged from 123 (10.95 lower to 3.13 high- (3 RCTs) VERY LOW 13
weeks to 141 mmHg. er)
Diastolic blood pressure The mean diastolic blood MD 0.06 mmHg lower 138 HEOO
Follow-up: range 8 weeks to 12 pressure ranged from 67 to  (5.72 lower to 5.60 high- (3 RCTs) VERY LOW 13
weeks 77 mmHg. er)
Level of glucose in blood The mean level of glucose ~ MD 2.20 mg/dL higher 100 ToC]

in blood ranged from 105 (6.46 lower to 10.86 high- (2 RCTs) LOW 3

Follow-up: range 8 weeks to 12
weeks

to 114 mg/dL.

er)

Adverse effects

No studies mea-
sured adverse ef-
fects.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; MD: mean difference; RCT: randomised controlled trial

Interventions for reducing sedentary behaviour in community-dwelling older adults (Review)
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GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

1Downgraded one level for inconsistency due to wide variance of point estimates across studies (high heterogeneity).
2Downgraded one level for imprecision due to wide confidence intervals.
3Downgraded two levels for imprecision due to very small sample sizes.

Interventions for reducing sedentary behaviour in community-dwelling older adults (Review) 5
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BACKGROUND

Description of the condition

Older adults (age = 60 years) are one of the most sedentary groups
in society, spending on average 80% of their time in a seated
posture and with 67% being sedentary for more than 8.5 hours
per day (Harvey 2013). Sedentary behaviour has been defined as
an activity where the predominant posture is sitting or lying and
energy expenditure is low (Chastin 2013; SBRN 2012). Sedentary
behaviour is distinctly different from inactivity. Inactivity is often
regarded as not meeting physical activity guidelines for health,
or too little exercise, whilst sedentary behaviour is too much
sitting (Owen 2010). Standing for long periods would therefore be
considered inactivity, and sitting or lying down (except sleep) for
long periods would be sedentary behaviour. Going for a slow walk
would not be considered being sedentary (as the person is not
sitting), and if the person never or rarely sweat or was out of breath
(moderate activity), they would be categorised as being inactive.
Older people can reduce their sedentary behaviour if they get up
on their feet (if able) as often as possible during their waking hours.
Although it may be desirable, it is not necessary that older people
should spend this time on their feet engaged in an activity for which
the level of intensity is moderate or vigorous.

There is increasing evidence to suggest that sedentary behaviour,
especially when accumulated in prolonged and continuous bouts,
is detrimental to physical health (de Rezende 2014; Dunstan
2012; Henson 2013), mental health (Lauder 2006), quality of life
(Laforge 1999), and bone health (Chastin 2014), in addition to
being associated with all-cause mortality, disease incidence, and
hospitalisation (Biswas 2015). Prolonged screen-based sedentary
activities, such as watching television, have been shown to
be associated with depressive symptoms (Teychenne 2010),
whilst metabolic syndrome has a significant correlation with
lengthy sedentary periods (Bankoski 2011). Sedentary behaviour
is also associated with lower odds of successful ageing (Dogra
2012). These deleterious health effects of sedentary behaviour
are different to those of physical inactivity, and are partially
independent of an individual’s physical activity levels (Bankoski
2011). Indeed, even individuals who meet the recommended daily
moderate to vigorous physical activity guidelines might experience
the adverse effect of sedentary behaviour (Katzmarzyk 2009). In
fact, a meta-analysis reveals that over one hour of daily moderate-
intensity activity is required to attenuate the association between
sedentary time and mortality (Ekelund 2016).

The World Health Organization, the UK, the USA, and other
countries have now issued recommendations to reduce sedentary
time as part of their older adult physical activity guidelines
(Bull 2020; DoH 2019; Piercy 2018). These guidelines recommend
reducing sedentary time in addition to increasing time spent in
both light- and moderate-intensity physical activity. This pragmatic
stance reflects the findings that solely promoting physical activity
does not necessarily reduce sitting time, as one may achieve the
recommended physical activity guidelines, yet still sit for large
periods of the day (Dogra 2012; Katzmarzyk 2010). Indeed, reviews
indicate thatinterventions aimed at promoting physical activity are
ineffective at reducing sedentary time (Martin 2015; Prince 2014).
Experimental work indicates that time spent in moderate-intensity
activity tends to displace time that individuals usually spend in
light activity and activities incidental to daily living, but not sitting

time (Gomersall 2015). Interventions devised specifically to reduce
sedentary behaviour are needed (Owen 2011).

The aim of this review was to synthesise and compare the current
evidence on the effectiveness of interventions to reduce sedentary
time amongst community-dwelling older adults.

Description of the intervention

This review assessed the effectiveness of interventions aimed
specifically at reducing sedentary behaviour in community-
dwelling older adults. Sedentary behaviour is ubiquitous and
occurs throughout the day during leisure time activities, eating,
and transport. In order to reduce sedentary time, interventions
must specifically encourage people to spend more time on their
feet throughout the day. Interventions can specifically focus on
sedentary behaviour or be part of physical activity programmes
which include a component specifically addressing sedentary
behaviour (Martin 2015; Prince 2014).

Reviews of the effects of sedentary behaviour reduction
interventions in adults have found that interventions that target
sedentary behaviour specifically were more successful in reducing
sedentary time, and those using only physical activity intervention
were ineffective (Martin 2015; Prince 2014).

Interventions may be delivered at the individual, environmental, or
policy levels. Interventions at individuals level might be delivered
on a one-to-one basis, or they may look at a wider reach
through communities. These interventions provide education and
behaviour change counselling sessions designed to help people
implement a behaviour change plan using different behaviour
change techniques (de Greef 2010). These behaviour change
techniques might include setting goals and self-monitoring,
encouraging participants to track their sedentary time to raise
awareness. With advances in body-worn sensors and self-tracking
technology, the use body-worn devices and activity monitors
in interventions is starting to appear in the literature. Some
of these interventions have been delivered via online media,
for example using email messages (Adams 2013), whilst face-
to-face consultations have also been shown to provide fruitful
outcomes in decreasing sedentary periods (Gardiner 2011). At the
environmental level, interventions might include change in the
physical layout of the domestic environment, but also changes to
the built environment. Finally, there might be policy developed
to encourage standing and promote the reduction in sedentary
behaviour.

There are some potential limitations in interventions attempting
to reduce overall sedentary time in older adults. Primarily, some
sedentary activities in which older adults participate, such as
reading and socialising (Leask 2015), provide a mental health
benefit (Alpass 2003), and facilitate cognitive function in ageing
(Hertzog 2008). Although prolonged sedentary time may have a
detrimental effect on physical health, some instances of sedentary
time therefore provide a positive mental health benefit and should
not be decreased. Further activities, for example eating and resting,
are essential for daily living and should not be altered. Older adults
value some sedentary activities to such an extent that they would
be unwilling to alter them, and there might be notable cultural
differences in this (Leask 2016; Palmer 2019).
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The majority of interventions have focused on the individual,
but others are attempting to modify more distal determinants
of sedentary behaviour, or even target a different level
of determinants (Owen 2011). For example, environmental
restructuring interventions modifying home and workplace layout,
standing desks, or implementing outdoor spaces and facilities
have all been acknowledged as potentially potent ways of
reducing sedentary time (Gardner 2016; Shrestha 2019; Tandon
2012). A systematic review identified that interventions based
on environmental restructuring, persuasion, or education were
more successful in reducing sitting time and that self-monitoring,
problem solving, and restructuring the social or physical
environment were particularly useful behaviour change techniques
(Gardner 2016).

To date, there are no widely accepted guidelines quantifying a
daily limit for sedentary time. The Canadian 24-hour movement
guidelines recommend older adults limit sedentary time to a
maximum of 8 hours per day (Ross 2020). One study suggests that
substantial cardiovascular health benefits can be gained if adults
reduce their sedentary time by two hours per day (Healy 2011).
However, these guidelines remain too controversial to be used as
behavioural targets that interventions could set (Stamatakis 2019).

How the intervention might work

There are different frameworks for understanding the determinants
of sedentary behaviour and that inform interventions. The
ecological model, proposed by Owen and colleagues (Owen
2011), places individuals' behaviour within different contexts:
leisure time, transport, household, and occupation. The System of
Sedentary (SOS) behaviour framework takes a systems approach
to understand sedentary behaviour, as the interaction between
groups of factors: physical health, social and cultural context,
built and natural environment, psychology and behaviour, politics
and economy, and institutional and home settings (Chastin 2016).
Interventions to reduce sedentary time in adults have been either
interventions with a specific goal of increasing physical activity
levels alongside reducing sedentary time, or interventions aimed
at reducing sedentary time only (Martin 2015; Prince 2014). Those
interventions focused on reducing sedentary behaviour have
resulted in a greater reduction of sedentary time (Martin 2015;
Prince 2014). Indeed, the determinants of sedentary behaviour are
distinct from those of physical activity (Chastin 2015b), and the
intervention must specifically address these determinants.

There are a number of different ways that sedentary behaviour
interventions could decrease total sedentary time or break up
prolonged sitting time (bouts) in older adults. Based on the SOS
framework, these could be as follows.

Changing the psychology and behaviour

« Providing information: interventions could be used to educate
individuals on the benefits of decreasing their overall sedentary
time and breaking up prolonged sedentary periods, by using
consultations/interviews, reviewing their own behaviour (self-
monitoring by diary), or employing a feedback system. An
example of such afeedback system would be the use of objective
monitors to detect sedentary behaviour and print out or provide
digital feedback to identify times when prolonged sitting could
be reduced (i.e. by avoiding valued seated activities such as
social events, reading, and knitting).

» Prompting: real-time behaviour prompts using wearable sensor
and mobile technology that detect prolonged sedentary periods
and prompt the individual to rise and move. Less frequent
reminders by email and phone messages may act as a less
regular prompt system.

Altering the home settings and built environment

« Environmental restructuring: interventions may alter indoor or
outdoor spaces to attempt to decrease individuals’ sedentary
time. More specifically, home or care setting layout changes
might be considered in order to encourage individuals to sit less.
Standing desks and perching stools rather than comfortable
seats are some other potential examples of this.

Changing the social and cultural context

» Challenge to cultural and social norms: it is culturally and socially
acceptable in many places to expect older adults to sit. It is
considered important to offer seats to older adults, such as on
public transport. Friends and family often start doing household
chores and tasks for older people rather than them being
encouraged to be active and continue doing these activities.
There is also a tendency for a risk-averse culture around older
adults, with a perception that sitting is safe and that standing
might lead to a fall. Some interventions might challenge these
cultural norms by education of older adults, family members, or
carers or changing the perception of the place of older adults
and active ageing in society.

Policy changes

» Policy change: organisations which provide services and care
for older adults might change working practices to encourage
individuals to sit less.

Why it is important to do this review

There are well-established benefits of older adults being physically
active (Kerr 2012; King 2001). Evidence describing the effectiveness
of differentintervention types to increase physical activity has been
summarised in several review articles (Sansano 2019; Stockwell
2019; Zubala 2017). Despite these findings, older adults spend
large periods of the day sedentary, regardless of whether they
are physically active at some time points (Harvey 2013; Harvey
2015). Increased sedentary time is associated with poorer health
outcomes in older adults (Copeland 2017; de Rezende 2014),
including physical function (Rosenberg 2015), onset of frailty
(Song 2015), and less successful ageing (Dogra 2012). There is
now robust epidemiological evidence showing that the effect
on health of prolonged sedentary time cannot be compensated
for by adherence to physical activity or any exercise protocol
(Biswas 2015). Consequently, interventions that specifically target
sedentary behaviour have been advocated in this population in
addition to promoting physical activity (Manns 2012; Sparling
2015). Older adults are potentially the population that might
benefit the most from a reduction of sedentary time, because
they are the most sedentary group and have the highest chronic
disease burden (Harvey 2013; Harvey 2015). In addition, qualitative
research reveals that overweight or obese older adults consider
interventions to reduce sedentary behaviour more acceptable
and desirable for them to adhere to than exercise programmes
(Greenwood-Hickman 2016). Early feasibility studies have shown
that changing sedentary behaviour amongst older adults is feasible
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(Gardiner 2011; Harvey 2015; Rosenberg 2015). Little is known
about what older people feel are important outcome measures to
report on within these interventions (Dogra 2012).

To date, there is a single narrative review available (Aunger 2019),
but no systematic review and meta-analysis that has summarised
study findings which aim to reduce or change sedentary patterns
in older adults. Three reviews summarised the evidence in adults,
including older adults (Elavsky 2019; Martin 2015; Prince 2014),
and two looked at digital interventions (Stockwell 2019; Yerrakalva
2019). They included studies with a control or comparison group
and identified four studies in older adults, but none with a sole
focus on sedentary time. An international consensus highlighted
the need to understand the effectiveness of intervention to change
sedentary behaviour in older adults as a main research priority
(Dogra 2017). Compiling this information may help inform future
interventions regarding the most successful and efficient methods
to decrease sedentary time in older adults.

OBJECTIVES

Primary

« To assess the effect on total sedentary time and the pattern
of accumulation of sedentary time of interventions aimed at
modifying sedentary behaviour in older adults who are 60
years and over compared to control conditions involving either
no intervention or interventions that do not target sedentary
behaviour.

Secondary

« To summarise the effects of interventions to reduce sedentary
behaviour on quality of life, depression, and health status in
older adults.

« To summarise any evidence on the cost-effectiveness and
unintended consequences of interventions that reduce
sedentary behaviour in older adults.

METHODS

Criteria for considering studies for this review
Types of studies

We wanted our conclusions to be based on the best available
evidence, so we chose to include only randomised controlled trials
(RCTs) and cluster-RCTs in the review.

Types of participants

Studies had to report data on participants with the following
characteristics.

« Inclusion of a sample of adults of mean age of 60 years and over
with no participants younger than 55 years old.

« Older adults living independently in the community, either at
home or in sheltered housing or a residential complex that
does not provide daily nursing or social care. We excluded older
adults living in care home or nursing homes.

« Participants not recruited for belonging to specific clinical
populations (e.g. stroke survivors) or having a specific condition
or pathology. Participants may have comorbidities, but may not
be recruited as a result of these.

Types of interventions

Studies had to report population-, community-, or individual-
based interventions specifically designed to reduce sedentary time,
shorten lengths of prolonged sitting, and/or reduce particular
sedentary behaviours, for example sitting time or watching
television.

« Interventions targeting the raising of awareness and provision
of information. This might include interventions which use
technology (e.g. digital, mHealth) and social networks in
addition to peer support networks.

 Interventions which use prompting on multiple occasions
(vibration monitors, phones, emails) to raise awareness and
provide feedback on sedentary behaviour.

+ Interventions which attempt to alter the environment, e.g.
modifying the layout of indoor and outdoor spaces and
furniture.

+ Interventions that aim to change culture, policy, and practice
in people's work with older people, e.g. motivating staff to
encourage older people to move more frequently.

We excluded studies reporting interventions aimed solely at
increasing physical activity, but included interventions targeting
both an increase in physical activity and a reduction in sedentary
behaviour. The intervention could be delivered in community
settings and within primary care. The interventions described
above were compared with no intervention or with standard
care or with interventions without sedentary behaviour change
components.

Types of outcome measures

We included studies that reported sedentary behaviour as a
primary or secondary outcome.

Primary outcomes

The primary outcome is sedentary behaviour, assessed at baseline
and postintervention.

« Time spent sedentary (measured by self-reported measures or
objective measures).

« Time spent in specific sedentary behaviours (e.g. time
spent watching TV) as defined by the Sedentary Behaviours
International Taxonomy (SIT) (Chastin 2013).

« Pattern of accumulation of sedentary time (e.g. number
of breaks in sedentary time) (Chastin 2015a; Healy 2008),
distribution of bouts of sedentary time (Chastin 2010).

Secondary outcomes

Little is currently known about patient-valued outcomes. We
considered the following outcomes to be of interest.

« Health status (improvement in physical function, cardiovascular
and metabolic outcomes, and cognition).

+ Quality of life.

» Depression.

« Cost-effectiveness.
« Adverse events.
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Search methods for identification of studies
Electronic searches

We created a comprehensive search strategy derived from terms
related to sedentary behaviour, study design type, and population
of study participants. The search criteria were informed by previous
reviews (e.g. Martin 2015; Prince 2014). We searched the following
electronic databases up to 18 January 2021.

« Cochrane Central Register of Controlled Trials (CENTRAL) in the
Cochrane Library. (Appendix 1)

« MEDLINE (PubMed). (Appendix 2)
« Embase (Embase.com). (Appendix 3)

« CINAHL EBSCO (Cumulative Index to Nursing and Allied Health
Literature). (Appendix 4)

o PsycINFO (ProQuest). (Appendix 5)

« PEDro (Physiotherapy Evidence Database; www.pedro.org.au).
(Appendix 6)

o EPPI-Centre databases (eppi.ioe.ac.uk/cms/Default.aspx?
tabid=185): Trials Register of Promoting Health Interventions
(TRoPHI) and The database on obesity and sedentary behaviour
studies. (Appendix 7)

« World Health Organisation (WHO) International Clinical Trials
Registry Platform (ICTRP) (apps.who.int/trialsearch). (Appendix
8)

« US National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov (clinicaltrials.gov). (Appendix 9)

We also screened the reference lists of included articles and
contacted authors to identify additional studies.

Searching other resources

We screened the reference lists of included articles and
identified systematic reviews for additional studies. We also
contacted experts in the field through the International
Physical and Environment Network (www.ipenproject.org/
index.html), International Society for Physical Activity and
Health (www.ispah.org), Sedentary Behaviour Research Network
(www.sedentarybehaviour.org), and other leading international
research networks to identify any additional work which is
unpublished.

Data collection and analysis
Selection of studies

We downloaded the references retrieved by the electronic and
handsearches into Covidence (Covidence). Two review authors (out
of a pool of nine) independently screened studies identified by
the searches through two stages: 1) title and abstract screening
and 2) full-text screening using Covidence. Review authors coded
the studies at each stage of the review process as 'included' or
'excluded". The two review authors resolved any discrepancies
regarding inclusion or exclusion by discussion or by consulting a
third review author who acted as arbitrator. Review authors were
not allowed to screen any studies on which they were co-author.
Duplicates of identified studies were excluded. We recorded the
study selection process in a PRISMA flow diagram (Moher 2009). We
did not find any potentially relevant papersin alanguage other than
English, so we did not require translation services.

Data extraction and management

We extracted the following data from the included studies using
Covidence extraction templates.

« Methodological information: study design, randomisation,
intervention duration, follow-up duration, study date, context.

« Participantinformation: inclusion and exclusion criteria, sample
size, age range, pre-intervention and postintervention sitting
time, health status, socioeconomic status.

« Sedentary behaviour monitoring method.

« Intervention information: intervention description, length, and
comparison condition. We categorised interventions using the
SOS framework as individual psychology and behaviour, socio-
cultural settings, environmental, home settings, policy change
intervention (Chastin 2016).

« Outcome information: reporting both primary and secondary
outcomes.

« Additional information: missing data; conflicts of interest;
intervention fidelity (whether the intervention was delivered as
planned); information on the nature and extent of any additional
actions given as part of the intervention (co-interventions);
intervention costs; source of study funding; adverse events.

Two review authors (from a pool of nine) independently extracted
data from each study. Any disagreements regarding data extraction
were resolved by discussion or by consulting a third review author
if necessary. Review authors were not allowed to extract data from
studies on which they were a co-author.

Assessment of risk of bias in included studies

Two review authors (from a pool of nine) independently assessed
risk of bias of the included studies using the Cochrane risk of bias
tool (Higgins 2021). Any disagreements in risk of bias assessment
were resolved by discussion or through consensus with a third
review author. Review authors were not allowed to assess the risk
of bias of any studies on which they were a co-author. The risk of
bias tool assesses the following five domains:

« selection bias allocation

concealment);
« performance and detection bias (blinding);

« attrition bias (incomplete outcome data, withdrawals, dropouts,
protocol deviations);

« reporting bias;
« and an open 'other bias' category (e.g. baseline comparability
for age, gender, and occupation).

(sequence generation and

We graded each domain as being at 'low!, 'high', or 'unclear risk of
bias and provided ajustification for our judgement in the risk of bias
tables. We considered blinding of outcome assessment differently
when sedentary time was assessed objectively or by self-report, as
participants cannot be blinded to self-reported measures (Shrestha
2014). For cluster-RCTs, we considered:

o recruitment bias;

« baseline imbalance;

« loss of clusters;

« incorrect analysis; and

« comparability with individually randomised trials.
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We summarised risk of bias for each outcome as being as 'low'
if none of studies contributing to the outcome had any domains
assessed as at high risk of bias; unclear if fewer than the majority
studies contributing to the outcome had more than three domains
at high risk of bias, or 'high' (CPHG 2011).

Measures of treatment effect

To calculate treatment effects, we entered outcome data from all
included studies into Review Manager 5 (Review Manager 2020).
For studies with continuous outcome measures, we reported mean
scores and standard deviations. We used the mean difference
(MD) between intervention and control groups postintervention
for each continuous outcome to analyse the size of the effects of
interventions. We used the adjusted MD between groups for cluster-
RCTs.

Unit of analysis issues

We did not identify any studies with multiple intervention arms.
For cluster-RCTs, we assessed whether the reported results were
properly adjusted to account for clustering effects.

We adjusted outcomes for cluster-RCTs for clustering effect using
the effective sample sizes method (Higgins 2021). We used an
intraclass correlation coefficient of 0.07 based on previous research
in activity behaviour research (Kerr 2018).

Dealing with missing data

We noted missing data on the data extraction form and reported
this in the risk of bias table. Where we encountered missing
numerical outcome data, we contacted study authors to obtain
this information. Where outcome data such as standard deviations
were missing and were not obtainable from the study authors, we
derived them from other available statistics following the methods
described in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2021).

Assessment of heterogeneity

We visually inspected the forest plots to assess statistical
heterogeneity. In addition, we analysed heterogeneity using the
12 and Chi2 statistics and corresponding P value. We reported
heterogeneity as follows:

« low degree of heterogeneity (25% to 50%);
« moderate degree of heterogeneity (50% to 75%);
« high degree of heterogeneity (75% or higher).

We considered heterogeneity in design, intervention, participants,
and outcomes, as recorded in the Characteristics of included
studies table.

Assessment of reporting biases

As fewer than 10 studies were included per outcome, funnel plots
could not be formally used to assess reporting bias, as the power
of these tests would be too low to distinguish chance from real
asymmetry (Sterne 2011).

Data synthesis

The findings of the studies were systematically examined and
integrated across studies. The included studies were tabulated
and grouped by study design, population, outcomes, and setting,

to explore relationships within and between included studies in
a narrative summary. We conducted meta-analyses using Review
Manager 5 (Review Manager 2020) employing a random-effects
model, which allows for a greater level of natural heterogeneity
between studies (Deeks 2011). We included data from cluster-RCTs
in meta-analyses, as clustering was already taken into account
in the analysis reported in included studies. We compared the
effect of interventions aimed at reducing sedentary behaviour
against control. When the control condition was a physical activity
condition, we treated it the same as usual care or any intervention
not aimed at changing sedentary behaviour that was used as
control. Ourrationale for this was that evidence shows that physical
activity interventions do not change sedentary behaviour in older
adults (Gomersall 2015; Martin 2015). For some outcomes (primary
outcome of breaks in sedentary time, secondary outcomes of
depression, health status, and quality of life), it was not possible to
conduct a meta-analysis because insufficient data were available.
We reported results for these outcomes narratively grouped by
outcome.

Subgroup analysis and investigation of heterogeneity

We conducted a subgroup analysis based on the method of
measurement of sedentary time as either objectively measured
using body-worn devices or measured using self-report tools. We
also conducted subgroup analysis according to the intervention
duration, classified as interventions delivered during a single
point of contact or interventions delivered longitudinally. This
classification differs from that in our protocol, as the classification
in our protocol did not fit the type of interventions we found.
We planned further subgroup analysis based on sex, geographical
location, intervention setting or 'deliverer', socioeconomic status,
and health status, but due to the small number of included studies
this was not possible.

Sensitivity analysis

We planned to conduct a sensitivity analysis to understand the
impact of risk of bias on the findings by excluding from the analysis
studies rated as at high risk of bias. However, overall risk of bias was
uniform across studies, and we did not rank any studies as at high
risk of bias.

Summary of findings and assessment of the certainty of the
evidence

We summarised our findings according to the guidelines in
Chapter 14 of the Cochrane Handbook for Systematic Reviews of
Interventions (Schiinemann 2021). Two review authors (from a pool
of nine) independently assessed the certainty of evidence for each
of the primary outcome measures using the GRADE methodology
(Guyatt 2011). Results were tabulated using a template adapted
from GRADEpro GDT (GRADEpro GDT). The certainty of a body of
evidence as assessed by GRADE is the extent to which one can
be confident in the estimate of effect. We assessed the certainty
of the evidence for each outcome as high, moderate, low, or
very low. In the GRADE approach, RCTs are assessed as high
certainty at the start. Five criteria are considered for possible
downgrading of the certainty of evidence: study quality (risk of
bias); consistency (consistency between studies); directness (the
same study participants, intervention, and outcome measures in
included studies is for the people, measures, and outcomes we
wanted to study); precision of results; and reporting biases. Three
criteria are considered for possible upgrading of results: strong
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or very strong associations between intervention and outcome;
large or very large dose-response effects; and where all plausible
confounders would have reduced the effect. We reported the
certainty of evidence in Summary of findings 1 alongside the
synthesis of outcomes.

RESULTS

Description of studies

See Characteristics of included studies, Characteristics of
excluded studies, Characteristics of studies awaiting classification,
Characteristics of ongoing studies.

Results of the search

Our search identified 7642 unique articles. After title and abstract
screening, 81 articles were assessed for inclusion as full text, of
which 7 met the inclusion criteria for the review. The flow of
information and the breakdown of included and excluded studies
is shown in Figure 1.

Interventions for reducing sedentary behaviour in community-dwelling older adults (Review) 11
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Figure 1.

8590 records
identified through
database
searching and
secondary hand
search

7642 records after
duplicates remowved

7642 records
screenad

81 full-text articles
assessed for

eligibility

-

7561 records
excluded

7 studies included
in qualitative
synthesis

7 studies included
in quantitative

¥

74 fulltext articles
excluded, with
reasons

- Ongoing study (1)

-WWrong
intervention not
targeting sedentary
behaviour
speacifically (29)

-WWrong design
(not RCT or
cluster-RCTI(15)

“Wrong population
(24)

AWrong comparison
(1)

-Wrong outcomes
{4

Interventions for reducing sedentary behaviour in community-dwelling older adults (Review)
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

12



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Figure 1. (Continued)
-1 MW I ) L B V) L LA Ll |
in quantitative
synthesis
{meta-analysis)

The full search strategies and the number of hits for the
electronic databases and the clinical trials registries can be
found in the Appendices. We contacted authors for Barone
2017 and Rosenberg 2020 to obtain detailed results, and received
responses from both.

Included studies
Design

Weincluded six RCTs, Barone 2017; Lyons 2017; Owari 2019; Roberts
2019; Rosenberg 2020; White 2017, and one cluster-RCT (Maher
2017). Comparison conditions were not uniform across all studies,
and included waiting list or usual care (Lyons 2017; Rosenberg
2020), physical activity intervention (Barone 2017; Roberts 2019),
intervention to reduce social isolation (Maher 2017), and a simple
information leaflet about physical activity (Owari 2019; White
2017).

Setting

Settings for all studies were in the community and used research
facilities (Barone 2017; Lyons 2017; Roberts 2019; Rosenberg 2020),
senior centres (Maher 2017), health clubs (Owari 2019), or primary
carefacilities (White 2017). Four studies were undertaken in the USA
(Barone 2017; Lyons 2017; Maher 2017; Roberts 2019; Rosenberg
2020), one in the UK (White 2017), and one in Japan (Owari 2019).

Participants

The included studies involved a total of 397 participants (n = 284
females). Sample size varied from 38 participants, Barone 2017, to
96, White 2017. Participants were recruited through senior centres
and older adults community groups (Maher 2017; Owari 2019;
Roberts 2019), database of volunteers affiliated with universities
(Barone 2017; Lyons 2017), advertisements in media (Lyons 2017;
Roberts 2019), and primary care (Rosenberg 2020; White 2017).
Participants were majority female, ranging from 58%, Rosenberg
2020, to 85%, Lyons 2017. In all of the included studies but
Owari 2019, participants were predominantly from a white ethnic
background, ranging from 65%, Lyons 2017, to 86%, Rosenberg
2020. Education level ranged across the study groups, with those
having reached degree/bachelor level between 35%, Rosenberg
2020, and 81%, Barone 2017. Body mass index (BMI) ranged from
28 kg/m2, Owari 2019, to 35.5 kg/m2, Rosenberg 2020. Overall, the
study groups consisted of relatively young older adults, with mean
age between 61 years, Lyons 2017, and 72 years, Roberts 2019. One
study had a slightly older participant population, with an average
age of 77 years old (Maher 2017).

Intervention content, duration, and delivery

Interventions in the included studies were behavioural
interventions targeting individual behaviour. We found no studies
attempting to alter or restructure the environment of participants,
challenge social or cultural norms, or change policy. All but two
studies, Barone 2017; Owari 2019, were reported to be designed

based on behaviour change theories including social cognitive
theory (Bandura 1986), transtheoretical model (Prochaska 1992),
or habit formation (Schwarzer 2007). All of the included studies
employed a range of behaviour change techniques such as
goal setting, education, and behaviour monitoring or feedback.
Self-monitoring was used in all studies except Owari 2019 and
Maher 2017, but varied considerably in the methods of self-
monitoring. Most studies provided participants with feedback
on their behaviour, using activity monitors (Barone 2017; Lyons
2017; Roberts 2019; Rosenberg 2020). White 2017 provided only
paper-based means of self-recording behaviour. Additionally, two
studies provided haptic prompts triggered when participants
were inactive for longer than a self-selected period of time
(Lyons 2017; Rosenberg 2020). Five studies provided individualised
interventions with some element of continuous tailoring through
regular revision of goal settings and one-to-one interaction with
the intervention provider (Barone 2017; Lyons 2017; Maher 2017;
Roberts 2019; Rosenberg 2020), whilst two studies provided one-
size-fits-all messages through a leaflet (Owari 2019; White 2017).

Intervention duration ranged from 12 weeks, Barone 2017; Lyons
2017; Rosenberg 2020, to 20 weeks, Roberts 2019. However, in
some studies the intervention was via a single point of contact
(Owari 2019; White 2017), or a couple of group workshops over two
weeks (Maher 2017). Follow-up measures postintervention ranged
from one week, Maher 2017, to one year, Owari 2019.

Measurement of sedentary behaviour

The majority of studies used objective measures of sedentary
behaviour. However, there was some heterogeneity regarding
how these devices defined and classified sedentary behaviour.
This included the use of accelerometers such as ActiGraph worn
on the hip (Roberts 2019), with a cut point of 100 count per
minutes to identify sedentary time; SenseWear worn as an
arm band (Barone 2017); and Active Style Pro (Owari 2019),
with sedentary time obtained from periods of time with energy
expenditure < 1.5 metabolic equivalents (METs). Other studies used
inclinometer instruments such as activPAL, which are worn on
the thigh to identify periods of sitting (Lyons 2017; Rosenberg
2020). The remaining studies used self-report methods with
single-item instruments such as the International Physical Activity
Questionnaire (IPAQ) and Measure of Older Adults' Sedentary Time
(MOST) questionnaire (White 2017), or multiple items assessing
time in specific sedentary behaviours such as reading or watching
TV (Maher 2017). Only one study reported on breaks in sedentary
behaviour (Rosenberg 2020).

Secondary outcomes

Four studies also measured secondary outcomes. Two studies
measured change in physical function and balance using clinically
validated methods such as the Short Physical Performance Battery
(SPPB), repeated chair stand tests, and gait speed (Barone 2017;
Rosenberg 2020). Two studies considered measures of physical
fitness using the 6-minute walk test (Lyons 2017; Roberts 2019).
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Three studies measured change in obesity markers: fat mass
(Lyons 2017), waist circumference (Roberts 2019; Rosenberg 2020),
and BMI (Rosenberg 2020). Three studies reported on blood
pressure (Barone 2017; Roberts 2019; Rosenberg 2020). Finally, two
studies also reported on blood markers of cardio-metabolic health
including levels of blood cholesterol, high-density lipoprotein
(HDL), low-density lipoprotein (LDL), triglycerides, glucose, and
glycated haemoglobin (Roberts 2019; Rosenberg 2020). Only one
study investigated changes in quality of life and depression (Barone
2017). We found no studies investigating cost-effectiveness or
adverse events.

Excluded studies

We excluded 74 articles at the full-text stage (Characteristics of
excluded studies). The main reasons for exclusion were that the

intervention delivered did not target sedentary behaviour (n =29);
the study sample did not meet our inclusion criteria (n = 24); study
design was not RCT or cluster-RCT (n = 15); sedentary time was not
measured (n = 4); and finally one study compared two sedentary
behaviour change interventions (Harvey 2018).

Risk of bias in included studies

Risk of bias varied across studies (Figure 2). No study was assessed
as at low risk of bias for all domains (Figure 3), but three studies
were assessed as at low risk of bias for six of the seven domains
considered (Lyons 2017; Roberts 2019; Rosenberg 2020).

Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Allocation

All of the included studies but Barone 2017 described using
computer-generated random sequences, therefore we assessed
these studies as having a low risk of bias for this domain.
Four studies described an adequate method of concealing the
allocation to control or intervention group (Lyons 2017; Maher
2017; Rosenberg 2020; White 2017); the allocation in these studies
was performed by an independent research administrator or
researcher. The allocation procedure was unclear for Roberts 2019,
and was performed by an unblinded researcher in Owari 2019.
Barone 2017 did not describe randomisation and allocation
procedures and was therefore judged as at high risk of bias for both
sequence generation and allocation concealment domains.

Blinding

Performance bias was the most common source of bias across the
included studies. Only one study blinded participants to allocation
to the control of the sedentary behaviour intervention group (White
2017).

There were issues with blinding of outcome assessors. Three
studies reported procedures to make the researcher responsible
for data entry and analysis blind to group allocation (Owari 2019;
Roberts 2019; Rosenberg 2020). In two studies the blinding of the
assessor was not clearly described (Barone 2017; Maher 2017).
Finally, two studies clearly stated that no blinding of the assessor
was performed (Lyons 2017; White 2017).

Regarding outcome assessment (detection bias), five studies used
an objective measurement of sedentary time and were therefore
judged as at low risk of detection bias (Barone 2017; Lyons
2017; Owari 2019; Roberts 2019; Rosenberg 2020). We assessed
both Maher 2017 and White 2017 as at high risk of detection bias
because both studies used self-reported methods of assessing
sedentary time, with well know large bias issues (Chastin 2018).

Incomplete outcome data

Attrition rates were generally very low in all studies and were
well documented and reported. All of the included studies
but Rosenberg 2020 employed intention-to-treat analysis with
adequate methods for handling missing data. Owari 2019 declared
having analysed only data from participants with high adherence to
the programme. We therefore judged all of the included studies as
at low risk of attrition bias except Rosenberg 2020 and Owari 2019,
which we classified as at high risk.

Selective reporting

Four studies fully reported on all the outcomes described in
their protocols and methods and were therefore judged as at

low risk of reporting bias (Maher 2017; Owari 2019; Roberts 2019;
Rosenberg 2020). We judged White 2017 as high risk for this
domain as outcomes declared in the methods section of the paper
were not reported on in the results section. We judged Barone
2017 and Lyons 2017 as at unclear risk of reporting bias, as in
the former some of the prespecified outcomes were only partially
reported, and in the latter there was no protocol to compare
original outcome measure choice.

Other potential sources of bias

We identified no other sources of bias in the seven included studies,
which were therefore all judged as low risk for this domain.

Additional risk of bias domain for cluster-RCTs

We assessed the single cluster-RCT by Maher 2017 as low risk of
bias for all domains except the baseline imbalance domain, which
was judged as unclear because no information about baseline
characteristics per clusters or condition was reported.

Effects of interventions

See: Summary of findings 1 Intervention for reducing sedentary
behaviour in community-dwelling older adults

The main comparison is reported in Summary of findings 1. Below
we present results per outcome only for outcomes for which data
were available. As explained in the Included studies section, we did
not find data for all secondary outcomes we intended to review.

Primary outcomes
Sedentary time

We pooled results from all seven included studies for the effect of
intervention versus control on sedentary time. Overall the evidence
suggests that interventions to change sedentary behaviour may
reduce sedentary time (mean difference (MD) -44.91 min/day,
95% confidence interval (Cl) -93.13 to 3.32; 397 participants;
7 studies; 12 = 73%; Analysis 1.1; Figure 4). Subgroup analysis
showed no significant difference in outcome between studies that
measured sedentary time subjectively or objectively. However,
precision was higher for studies that used objective measures
of sedentary time with narrower confidence intervals but lower
mean difference estimates. The subgroup analysis according to
intervention duration showed no significant difference between
interventions delivered as a single point of contact (MD -79.34
min/day, 95% Cl -179.31 to 20.62) and those involving longitudinal
contact with participants up to 20 weeks (MD -20.34 min/day, 95%
Cl -67.25t0 26.56).
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Figure 4. Forest plot of comparison between intervention to reduce sedentary behaviour and control. Plot also
shows subgroup analysis per measurement method for sedentary time.

Intervention to reduce sedentary behaviour Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Self-reported
Maher 2017 566.8 141.1 24 746.7 133.3 17 12.6% -179.90 [-264.76 , -95.04] —_—
White 2017 550.91 205.8 49  541.16 186.8 49 13.4% 9.75[-68.07 , 87.57] R S—
Subtotal (95% CI) 73 66  25.9% -84.29 [-270.14, 101.56] ’

Heterogeneity: Tau? = 16257.93; Chi? = 10.42, df = 1 (P = 0.001); I2 = 90%
Test for overall effect: Z = 0.89 (P = 0.37)

1.1.2 Objectively measured

Barone 2017 660 78.5 19 618  130.7
Lyons 2017 1088.92 175.7 20 11494 1477
Owari 2019 758.9 157 40 8309 142
Roberts 2019 12329 62.6 20 12404 52.8
Rosenberg 2020 528 137 29 600 104
Subtotal (95% CI) 128

Heterogeneity: Tau2 = 1254.82; Chi2 = 9.25, df = 4 (P = 0.06); 12 = 57%
Test for overall effect: Z = 1.41 (P = 0.16)

Total (95% CI) 201
Heterogeneity: Tau? = 2945.87; Chi2 = 22.38, df = 6 (P = 0.001); 12 = 73%

Test for overall effect: Z = 1.83 (P = 0.07)

Test for subgroup differences: Chi2 = 0.31, df = 1 (P = 0.58), I2 = 0%

Overall the certainty of evidence was low due to inconsistencies
and heterogeneity in results and imprecision with wide confidence
intervals and small sample sizes (Summary of findings 1). It is likely
that further research, particularly studies using objective measures
of sedentary time, might change both effect estimates and our
confidence in the evidence.

19 145% 42,00 [-26.55 , 110.55] d.
20 10.8% -60.48 [-161.08 , 40.12] N
40 14.9% -72.00 [-137.60 , -6.40] N
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130 741% -30.45 [-72.68 , 11.77] <
196 100.0% -44.91[-93.13,3.32] <

-200 -100 100 200
Favours intervention to reduce sedentary behaviour Favours control

Time spent in specific sedentary behaviour

Only one study reported the effect of the intervention on time
spent in specific sedentary behaviours such as TV time (Maher
2017). The difference between the intervention and control group
for sedentary time in these domains is presented in Figure 5.

Figure 5. Forest plot of comparison between intervention to reduce sedentary behaviour and control for time spent

in specific sedentary behaviour [min/day].

Intervention to reduce sedentary behaviour Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI 1V, Random, 95% CI
1.12.1 TV time
Maher 2017 145.6 59.2 24 248.8 129.8 17 -103.20 [-169.29, -37.11]  ¢—3p—
1.12.2 Computer time
Maher 2017 52.6 94.6 24 52.9 76.1 17 -0.30 [-52.65, 52.05] RN E—
1.12.3 Reading
Maher 2017 55 55.5 24 98.8 78.8 17 -43.80 [-87.34 , -0.26] R
1.12.4 Socialising
Maher 2017 92.6 65.81 24 120.5 62.9 17 -27.90 [-67.74 , 11.94] —
1.12.5 Transportation
Maher 2017 63 37 24 58.8 31.2 17 4.20[-16.75, 25.15] ——
1.12.6 Hobbies
Mabher 2017 53.8 59.7 24 52 64.4 17 1.80 [-37.03, 40.63] RN
1.12.7 Paperwork
Maher 2017 37 38.1 24 21.7 30.1 17 15.30 [-5.61 , 36.21] -
1.12.8 Eating
Maher 2017 48.4 48.9 24 47.3 57.4 17 1.10 [-32.47 , 34.67] PR S—
1.12.9 Other
Maher 2017 18.8 321 24 45.5 53.2 17 -26.70 [-55.06 , 1.66] ——
-100 -50 50 100
Favours intervention Favours control
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Pattern of sedentary behaviour

Only one study reported the effect of intervention on breaks in
sedentary behaviour (Rosenberg 2020). No statistically difference
between groups in number of breaks in sedentary behaviour was
observed in this study (MD -8.00 number of breaks (nbr)/day, 95%
Cl-16.8 to 0.8). No study investigated the distribution of sedentary
bouts.

Secondary outcomes

The effects of sedentary behaviour interventions on secondary
outcomes are summarised in Analysis 2.1; Analysis 2.2; Analysis 2.3;
Analysis 3.1; Analysis 3.2; Analysis 3.3; Analysis 4.1; Analysis 5.1;
Analysis 5.2; Analysis 6.1; Analysis 6.2; Analysis 6.3; Analysis 6.4;
Analysis 6.5; Analysis 6.6; Analysis 7.1; Analysis 7.2; Analysis 7.3;
Analysis 7.4; Analysis 7.5; Analysis 8.1.

Physical function

We pooled two studies that reported on physical function using
the Short Physical Performance Battery (SPPB) (MD 0.14, 95% ClI
-0.38 to 0.66; 98 participants; 2 studies; 12 = 26%) (Barone 2017;
Rosenberg 2020). We also pooled two studies that reported gait
speed at follow-up, which is an important marker of physical
function (MD 0.02 m/s, 95% CI -0.04 to 0.09; 98 participants; 2
studies; 12 = 0%) (Barone 2017; Rosenberg 2020). It is uncertain if
interventions to reduce sedentary time impact physical function of
older adults, as the certainty of evidence was low due to very small
sample sizes.

Physical fitness

We pooled the results of the two studies that measured fitness
using the 6-minute walk test at follow-up (MD -5.16 m, 95% ClI
-36.49 to 26.17; 80 participants; 2 studies; 12 = 29%) (Lyons 2017;
Roberts 2019). It is uncertain if interventions to reduce sedentary
time impact the physical fitness of older adults, as the certainty of
evidence was low due to very small sample sizes.

Body composition

We pooled the results of the two studies that measured waist
circumference at follow-up (MD 1.14 cm, 95% Cl -1.64 to 3.93; 100
participants; 2 studies; 12 =0%) (Barone 2017; Rosenberg 2020). It is
uncertain ifinterventions to reduce sedentary time impact the body
composition of older adults, as the certainty of evidence was low
due to very small sample sizes.

Blood pressure

We pooled the results of the three studies that measured blood
pressure at follow-up (Barone 2017; Roberts 2019; Rosenberg 2020).
Pooled estimates were as follows: systolic blood pressure (MD-3.91
mmHg, 95% Cl =10.95 to 3.13; 138 participants; 3 studies; |12 = 73%)
and diastolic blood pressure (MD -0.06 mmHg, 95% CI -5.72 to 5.60;
138 participants; 3 studies; 12 = 97%). The certainty of evidence
for this outcome was very low due inconsistency and imprecision,
therefore it is uncertain if interventions to reduce sedentary time
impact the blood pressure of older adults.

Blood markers of cardiometabolic health

We pooled the results of the two studies (100 participants) that
examined blood markers of cardiometabolic health at follow-up
(Roberts 2019; Rosenberg 2020). There was no difference between

groups in total cholesterol (MD 3.25 mg/dL, 95% CI -9.52 to 16.03),
HDL cholesterol (MD -2.47 mg/dL, 95% CI -7.40 to 2.45), LDL
cholesterol (MD 4.17 mg/dL, 95% CI -6.89 to 15.22), triglycerides
(MD 2.13 mg/dL, 95% CI -18.95 to 23.21), and glucose (MD 2.20 mg/
dL, 95% CI -6.46 to 10.86). We rated the certainty of evidence for all
these outcomes as low due to very small sample sizes.

Quality of life

Barone 2017 reported no difference between groups in quality of
life at follow-up as measured by any of the domains of the 36-
item Short Form Health Survey (SF-36) (Physical function, Energy/
Fatigue, Pain, Emotional well-being, General health).

Cognitive function

No data were reported for this outcome.

Depression

Barone 2017 reported no difference between groups in depressive
symptoms at follow-up.

Cost-effectiveness

No data were reported for this outcome.

Adverse events

No data were reported for this outcome.
DISCUSSION

Summary of main results

We included seven studies in this review. A summary of findings for
the primary outcome of sedentary time is provided in Summary of
findings 1. Itis not clear whether interventions targeting sedentary
behaviour in community-dwelling older adults reduce sedentary
time, as the certainty of evidence is low. We only found one study
reporting on breaks in sedentary behaviour and one reporting on
sedentary time in different domains such as TV time.

It is also unclear if interventions to reduce sedentary time in
community-dwelling older adults impact their physical function,
body composition, fitness, blood pressure, and blood markers
of lipidaemia and glycaemia. We only found one study reporting
on quality of life and depression. We found no data on cost-
effectiveness or adverse effects.

All of the interventions evaluated were delivered at the individual
level, and none considered changing the environment, policies, or
social and cultural norms surrounding older adults. The majority of
interventions used a combination of behaviour change techniques
and included information, education, counselling, goal setting,
feedback (including from wearable technology and apps), prompts
including just-in-time haptic prompts, workshops, short message
service (SMS) texts, and phone calls. These were delivered in
the community setting. Data on adherence, fidelity, intensity, and
frequency of the intervention were not available.

Overall completeness and applicability of evidence

The majority of recruited participants were female, white,
overweight, and highly educated, and were overall relatively
younger older adults. In addition, all studies were conducted in
high-income countries. It is therefore unclear if these types of
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interventions could be effective in other groups of community-
dwelling older adults. The currently available literature is
insufficient to address all of our objectives for this review. We
could not investigate two of the primary outcomes: breaks in
sedentary behaviour and sedentary time in specific domains, as
these were reported in only one study. There were very few data
for our secondary outcomes. Functional capacity, blood markers
of cardiometabolic health, and fitness were reported in only two
studies, and only three studies reported on blood pressure. We
could not meta-analyse and investigate depression and quality of
life, as these were reported in only one study, and no data were
reported for cost-effectiveness or adverse events.

Quality of the evidence

The currently available body of evidence does not permit a robust
answer to the research questions of this review. We assessed
the certainty of evidence for sedentary time as low according to
GRADE considering all seven studies and 397 participants included.
This result combined evidence from studies using self-reported
measures of sedentary time as well as those using device-based
measures. None of the studies was considered to be at overall low
risk of bias, and sample sizes were small and confidence intervals
large for sedentary time.

Potential biases in the review process

The main limitation of this review is the potential for publication
bias. We were not able to assess the risk of publication bias using
funnel plots or other methods due to there being an insufficient
number of studies. Studies with negative results may not have been
published. It is therefore possible that the current evidence base
identified might overrepresent studies with positive results. We
attempted to minimise this by contacting experts in the field and by
searching trial registries to identify potential studies that might not
have been published. Together with handsearching reference lists,
this increased the likelihood of identifying all relevant studies.

There is also the potential for bias in review processes such as
assessing risk of bias and certainty of evidence using GRADE. These
include the potential for subjectivity, as they involve personal
judgements. We tried to keep this to a minimum by having two
review authors conduct these assessments independently and by
puttingin place a system to mitigate disagreement. We furthermore
excluded review authors from taking part in this process for any
included studies on which they were an author, and we have
declared this openly below.

Agreements and disagreements with other studies or
reviews

This is the first review and meta-analysis of interventions
specifically targeting sedentary behaviour in community-dwelling
older adults. This review is important, as older adults are the most
sedentary segment of the population, spending around 80% of
their waking day sedentary.

Thereis only one narrative review focusing on community-dwelling
older adults to date (Aunger 2019). This review included six studies
consisting of a single RCT and five feasibility studies. It concluded
that changing sedentary behaviour in older adults up to one
hour per day appeared to be feasible in the very short term (less
than eight weeks), but that the evidence base was very limited
and lacked experimental evidence on clinical outcomes, such as

physical function and cardiometabolic health. Conducting RCTs to
reduce sedentary behaviour in older adults is feasible but does not
substantiate claims about potential effect size. The experimental
evidence is still too uncertain to provide robust conclusions about
the impact of reduction in sedentary time on clinical outcomes.

AUTHORS' CONCLUSIONS

Implications for practice

It is currently unclear whether interventions are effective in
changing sedentary behaviour in community-dwelling older
adults. The evidence suggests that these interventions may reduce
sedentary time. We were not able to draw any conclusions about
the effectiveness of specific components of these interventions,
or about the balance of benefits or harms and cost-effectiveness.
It is also unclear whether interventions to reduce sedentary time
have an impact on the physical and mental health of community-
dwelling older adults. In summary, there is currently insufficient
evidence to support decisions by policymakers and practitioners
to recommend or implement interventions to reduce sedentary
behaviour in community-dwelling older adults.

Implications for research

Thereis a clear need for higher-quality randomised controlled trials
assessing theimpact of intervention to reduce sedentary behaviour
in community-dwelling older adults to improve the evidence base.
To improve the certainty of the evidence, several factors need to
be considered. Future studies should use device-based measures,
particularly devices that recognise posture (Chastin 2010), as they
improve precision but also allow for outcome assessment blinding.
In addition, future studies should measure and assess the change
in patterns of sedentary behaviour, including breaks in prolonged
sedentary behaviour, as well as total volume (Chastin 2015c). Larger
trials are also required to improve upon precision.

In order to broaden the applicability of the evidence, future studies
should recruit more varied samples in terms of age, gender,
ethnicity, and socioeconomic background. More importantly,
future research should examine the impact of modifying the
environment, policy, and cultural social norms. None of the
interventions included in this review attempted to modify these
more distal determinants of sedentary behaviour. Future research
should investigate the effect of intervention modifying factors
included in the six clusters of the Determinants of Diet and Physical
Activity (DEDIPAC) systems of sedentary behaviour (Chastin
2016). Research on the potential effects of modifying the built
environment and home settings should be prioritised, as recent
research suggests that this might be the most promising avenue for
lasting change in sedentary behaviour amongst older adults (Buck
2019).

Whilst feasibility studies have shown that it is feasible to change
sedentary behaviour in older adults, this review suggests that
there is little to no effect compared to control. It is therefore
possible that betterimplementation is needed. It has recently been
suggested that co-creation and participatory design might lead to
more effective interventions (Leask 2017), therefore future research
should investigate co-created intervention to reduce sedentary
behaviour in older adults. Patient-valued outcomes are important,
and more research is needed to understand what outcomes are
important to older people (Dogra 2012).
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In addition, studies should record key information such as quality of
life, cost-effectiveness, and adverse event data to permit a benefit-
to-harm analysis. Finally, there should be a more systematic
recording of intervention component frequency and intensity,
using systematic methodology such as Perera 2007.
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Barone 2017 (Continued)

Methods

Study design: Randomised controlled trial

Study grouping: Sit Less (sedentary behaviour intervention), Get Active (control physical activity inter-
vention)

Randomisation method: Participants were randomly assigned to 1 of the 2 intervention groups with a
1:1 ratio. Randomisation was stratified by sex and cohabitation. Cohabiting (e.g. married) participants
were randomised at the level of the couple.

Assessment: Assessments were performed at baseline and 12 weeks. Objective activity was measured
by a blinded, SenseWearPro armband (SWA) that did not provide feedback. Sedentary behaviour was
assessed by a 6-item questionnaire in addition to SWA. The questionnaire assessed usual time spent

in 6 sedentary activities (e.g. watching TV, using a computer for work or recreation, riding in a car) sep-
arately for weekdays and weekends. Physical function was assessed with a 400-metre walk test and
Short Physical Performance Battery (SPPB). Quality of life was assessed with the 36-item Short Form
Health Survey (SF-36; Walters, Munro, & Brazier 2001). Depressive symptoms were evaluated using the
Center for Epidemiological Studies Depression Scale (CES-D). Blood pressure was averaged over 2 con-
sistent measures (differences of < 10 mmHg in systolic blood pressure and <6 mmHg diastolic blood
pressure) using a Dinamap automated blood pressure system after a 5-minute rest period.

Operational definition of sedentary time: Total sedentary time was calculated as the sum of “awake”
minutes for which energy expenditure was < 1.5 METs and converted to hours/day.

Participants

Baseline characteristics
Sit Less

« Age:68.5(6.7) years

« Gender: 26% male

« Race: 95% white

« BMI:28.3(6.3)

« Education: 79% above bachelor degree
« N=19

Get Active

« Age:67.3(6.5) years

« Gender: 32% male

» Race: 74% white

« BMI:28.9 (4.8)

» Education: 84% above bachelor degree
« N=19

Inclusion criteria: Eligibility criteria included age = 60 years old, < 60 min per week of self-reported
moderate to vigorous physical activity (MVPA), ability to complete a 400-metre walk test without an as-
sistive device, ability to provide medical clearance from a physician to participate in the study, and ac-
cess to a smartphone with Bluetooth.

Exclusion criteria: A recent cardiovascular event (< 6 months), recent use of psychotropic medications
or other treatment for psychological issues (< 6 months), any comorbid condition that limited partici-
pation in exercise (e.g. severe arthritis, current treatment for cancer), or self-report of > 3 alcoholic bev-
erages per day

Interventions

Intervention characteristics

12-week intervention in which both groups received a combination of individual, in-person, and phone
consultations with an exercise physiologist coupled with the use of the BodyMedia SWA and interface
on their personal smartphone.
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In-person visits (30 to 60 min) occurred weekly during weeks 1 to 4. During weeks 5 to 12, in-person vis-
its were biweekly and alternated with biweekly scripted phone calls lasting approximately 10 min with
the interventionist.

The Sit Less group had a goal to reduce sedentary time by 1 h each day. The Get Active group had a goal
to reach 150 min of MVPA each week, accumulated in bouts of = 10 min.

Participants were able to see feedback from the activity tracker for time spent in the target behaviour.

Outcomes Primary outcomes
Sedentary time (objectively measured)

« Outcome type: Continuous outcome
+ Reporting: Fully reported
« Unit of measure: min/day
+ Direction: Lower is better

Secondary outcomes
Systolic blood pressure

« Outcome type: Continuous outcome
» Reporting: Fully reported

+ Unit of measure: mmHg

« Direction: Lower is better

Diastolic blood pressure

« Outcome type: Continuous outcome
« Reporting: Fully reported

+ Unit of measure: mmHg

« Direction: Lower is better

400-metre walk

« Outcome type: Continuous outcome
+ Reporting: Fully reported

« Unit of measure: min

+ Direction: Lower is better

Gait speed

+ Outcome type: Continuous outcome
+ Reporting: Fully reported

« Unit of measure: m/s

« Direction: Lower is better

Short Physical Performance Battery (SPPB)

« Outcome type: Continuous outcome
+ Reporting: Fully reported
« Direction: Higher is better

Identification Sponsorship source: This research was funded by the University of Pittsburgh Claude D. Pepper Center
Program (P30 AG024827).

Country: USA

Setting: Community
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Barone 2017 (Continued)

Comments: This study compares intervening to reduce sedentary behaviour versus intervening to in-
crease MVPA. Sitting reduction intervention did not change physical activity, and physical activity inter-
vention did not change sitting. However, sitting intervention significantly increased physical function
0.5 on the SPPB (only the chair stand subscale changed 0.42 chair stands). The physical activity inter-
vention did not change physical function.

Author's name: Bethany Barone Gibbs
Institution: Pittsburgh University
Email: bbarone@pitt.edu

Address: Department of Health and Physical Activity, Physical Activity and Weight Management Re-
search Center, University of Pittsburgh, 32 Oak Hill Court, Room 205, Pittsburgh, PA 15261, USA

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  High risk No information describing the sequence generation despite clear description
tion (selection bias) of the stratification of the randomisation
Allocation concealment High risk Allocation was 1:1 between groups, but no information is provided regarding
(selection bias) how this was achieved.
Blinding of participants High risk Participants were assigned to a Sit Less or Get Active arm, and interventionists
and personnel (perfor- were assigned exclusively to 1 arm of the study.
mance bias)
All outcomes
Blinding of outcome as- Low risk Use of device-based measure, but no information about blinding of assessors
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Reports that there were no missing data with clear description
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk Not all outcomes listed in the methods section are presented clearly in the re-
porting bias) sults section.
Other bias Low risk None
Lyons 2017
Study characteristics
Methods Study design: Randomised controlled trial
Study grouping: Sedentary behaviour intervention and 1 control group (waiting list)
Assessment: Sedentary behaviour was measured using an activPAL device; fitness using the 6-minute
walk test; and body fat using dual-energy x-ray absorptiometry (DEXA).
Operational definition of sedentary time: Postural, as per activPAL
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Randomisation method: Opaque envelopes randomly sorted by an independent individual then num-
bered sequentially. Randomisation stratified by the 2 cohorts for adequate numbers within each group.

Participants

Baseline characteristics
Intervention

« Age:61.25(5.00) years

« Gender: 15% male

« Race: 65% white

* BMI: 30.00 (2.86) kg/m2

» Education: 65% with college degree
« N=20

Control (waitlist)

« Age:61.70 (6.26) years

+ Gender: 15% male

» Race: 65% white

*« BMI:30.68 (4.01) kg/m2

« Education: 70% with college degree
« N=20

Inclusion criteria: Aged between 55 and 79 years, BMI between 25 and 35. Ability to read and under-
stand English. Ability to read words on a tablet-sized device

Exclusion criteria: Self-reported habitual physical activity more than 60 min per week. Health issues
that might preclude safe walking. Psychological issues that might interfere with full participation. Cur-
rent use of a wearable electronic activity monitoring system. Cardiovascular disease risk questions
positive on the Physical activity readiness questionnaire - PAR-Q (doctor's consent if only about med-
ications)

Interventions

12-week e-health intervention involving a wearable activity monitor (Up24, Jawbone Inc, San Fran-
cisco, CA) coupled with a tablet (Apple iPad Mini, Apple Inc, Cupertino, CA). Participants set goals for
physical activity and sedentary behaviour with the help of the interventionist, monitored by the activity
monitor. Participant could monitor progress through a simple interface on the tablet. Intervention was
delivered through an initial consultation and weekly phone calls discussing goals and targets and oth-
er behaviour change strategies. In addition, the monitor delivered haptic prompts when the participant
was inactive for extended periods (duration set by the participant). Interventionists provided training
for self-monitoring, viewing feedback, and using sedentary behaviour prompts in the app.

Outcomes

Primary outcomes
Sedentary time (objective)

« Outcome type: Continuous outcome
« Reporting: Fully reported
+ Unit of measure: min/day
+ Direction: Lower is better

Secondary outcomes
Body fat

« Outcome type: Continuous outcome
« Reporting: Fully reported

« Unit of measure: Percentage

« Direction: Lower is better

Fitness
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» Outcome type: Continuous outcome
+ Reporting: Fully reported

« Unit of measure: Feet

« Direction: Higher is better

Identification

Sponsorship source: This study was internally funded by the Claude D Pepper Older Americans Inde-
pendence Center (P30AG024832) and Sealy Center on Aging. Additional salary support was provided by
a Mentored Research Scholar Grant in Applied and Clinical Research (MRSG-14-165-01-CPPB) from the
American Cancer Society, the American Heart Association (13BGIA17110021), and the Cancer Preven-
tion Research Institute of Texas (RP140020).

Country: USA
Setting: Community

Comments: This is a feasibility study based on an RCT design (intervention/control) with N=40in 2
groups. Intervention based on wearable feedback over 12 weeks and telephone counselling. Shows low
effect size on sedentary time (decrease) Cohen's d ~-0.21 and slight increase in stepping activity (d ~
0.26) and loss of body fat (-0.17), no effect on fitness

Author's name: Elizabeth J Lyons

Institution: Department of Nutrition and Metabolism, The University of Texas Medical Branch, Galve-
ston, TX, USA

Email: ellyons@utmb.edu

Address: Elizabeth J Lyons, MPH, PhD, Department of Nutrition and Metabolism, The University of
Texas Medical Branch, 301 University Blvd, Galveston, TX, 77555, USA

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomisation was conducted using standard opaque envelopes with foil (to

tion (selection bias) prevent seeing the group assignment inside the envelope) and carbon paper
(to provide an audit trail). The envelopes were randomly sorted by an individ-
ual not involved in the randomisation visit process, then numbered sequen-
tially. Randomisation was carried out using sequentially numbered, opaque,
sealed envelopes according to standard protocols, with randomisation strati-
fied by the 2 cohorts to promote adequate numbers of participants able to talk
to one another through the app.

Allocation concealment Low risk Envelopes were randomly sorted by an individual not involved in the randomi-

(selection bias) sation visit process, then numbered sequentially.

Blinding of participants High risk Intensive intervention with weekly telephone counselling, and participants en-

and personnel (perfor- couraged to view their data at least twice per day. Control was a waitlist condi-

mance bias) tion.

All outcomes

Blinding of outcome as- Low risk Use of device-based measure, but resource limitations precluded using blind-

sessment (detection bias) ed assessors for all participants

All outcomes

Incomplete outcome data  Low risk Detailed description of missing data, and intention-to-treat analysis fully de-

(attrition bias) scribed

All outcomes
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Selective reporting (re- Unclear risk No protocol available.
porting bias)

Other bias Low risk None
Maher 2017
Study characteristics
Methods Study design: Cluster-randomised controlled trial

Study grouping: Intervention to reduce sedentary behaviour and control group (intervention to re-
duce social isolation)

Assessment: Weekday and weekend day sedentary behaviour was assessed using a 9-item do-
main-specific measure of behaviour. Sedentary behaviour was measured on day 7 (prior to the delivery
of the sedentary behaviour content in the intervention group or after the delivery of the social isolation
content in the comparison group) and on day 14 in both groups.

Operational definition of sedentary time: Self-reported sitting time in different behaviour

Randomisation method: Cluster randomisation was used to reduce the threat of contamination with-
in sites. Randomisation was stratified based on senior centre size (large centres had = 30 regular atten-
dees, small centres had < 30) using data from the county’s Office of Aging. A computer-generated allo-
cation sequence yielded 1 large and 2 small senior centres in the intervention group and 1 large and 1
small senior centre in the comparison group.

Participants Baseline characteristics
Overall

« Age:76.9(9.2) years

« Gender: 9.3% male

« Race: 93% white

* BMI:29.7 (7.1) kg/m?2

« N=42(25intervention)

Inclusion criteria: Participants at senior centres

Exclusion criteria: Diagnosed by a physician as having dementia or Alzheimer's disease. Injuries orill-
nesses that precluded standing or walking

Interventions 2-week intervention involving 3, 1.5-hour meetings for each group. Content in both groups involved
watching video segments and participating in group discussions.

In the intervention group, the content of the video and discussion focused on creating awareness
about sedentary behaviour and associated risks, developing an action plan for reduction of sedentary
behaviour and personal goals, tasks involving the participants comparing their sedentary time to peer
and normative values, and tasks to enhance self-efficacy. In addition, participants were educated on
the benefits associated with displacing sedentary time with light-intensity physical activity (e.g. stand-
ing, slow walking), such as decreased risk of premature death and cardiovascular disease and main-
tenance of physical and cognitive functioning. Participants were engaged in discussing their progress
or barriers in achieving these goals; however, participants’ goal completion was not formally tracked.
2 target behavioural goals were identified: (1) stand or move for at last 10 min each waking hour or (2)
limit sedentary behaviour to less than 8 waking hours/day over the course of the next week. Video seg-
ments and discussions in the comparison group focused on (1) defining social isolation, (2) assessing
individuals’ social isolation via self-report measure, (3) reviewing normative levels of social connectivi-
ty, (4) reviewing evidence of the consequences associated with social isolation as well as benefits asso-
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ciated with social engagement, (5) developing action plans to increase or improve social connectivity,
and (6) establishing target goals.

Outcomes Primary outcomes
Sedentary time (subjective)

« Outcome type: Continuous outcome
« Unit of measure: min/week
« Direction: Lower is better

TV time (subjective)

« Outcome type: Continuous outcome
« Unit of measure: min/week
« Direction: Lower is better

Computer sedentary time (subjective)

« Outcome type: Continuous outcome
« Unit of measure: min/week
« Direction: Lower is better

Reading sedentary time (subjective)

« Outcome type: Continuous outcome
« Unit of measure: min/week
« Direction: Lower is better

Socialising sedentary time (subjective)

« Outcome type: Continuous outcome
« Unit of measure: min/week
« Direction: Lower is better

Hobbies sedentary time (subjective)

« Outcome type: Continuous outcome
« Unit of measure: min/week
« Direction: Lower is better

Paperwork sedentary time (subjective)

« Outcome type: Continuous outcome
« Unit of measure: min/week
+ Direction: Lower is better

Eating sedentary time (subjective)

« Outcome type: Continuous outcome
« Unit of measure: min/week
« Direction: Lower is better

Other sedentary time (subjective)

« Outcome type: Continuous outcome
« Unit of measure: min/week
+ Direction: Lower is better

Identification Sponsorship source: Penn State CTSI Grant from the National Center for Advancing Translational
Sciences, National Institutes of Health
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Country: USA
Setting: Senior centres

Comments: This is an RCT (with cluster randomisation) N = 42 of an intervention based on 3 workshops
over 2 weeks. Assessment via subjective measure. Reports a decrease of SB of 837.8 min/week

Author's name: Jaclyn P Maher
Institution: The Pennsylvania State University
Email: jmaher@usc.edu

Address: The Pennsylvania University Park, PA, USA

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer-generated allocation sequence

tion (selection bias)

Allocation concealment Low risk Computer-generated allocation sequence and cluster randomisation
(selection bias)

Blinding of participants High risk The same interventionist delivered the programme in the intervention (reduc-

and personnel (perfor-
mance bias)
All outcomes

ing sedentary behaviour) and the control group (reducing social isolation).

Blinding of outcome as- High risk Self-reported measures, and nothing specifically reported about blinding of
sessment (detection bias) assessors
All outcomes
Incomplete outcome data  Low risk Missing data fully reported, little attrition, and all participants were included in
(attrition bias) the analysis.
All outcomes
Selective reporting (re- Low risk All outcomes listed in the methods section were presented in the results sec-
porting bias) tion.
Other bias Low risk None
Recruitment bias (cluster Low risk Computer-generated allocation sequence
RCT only)
Baseline imbalance (Clus- Unclear risk No information reported about baseline characteristics per clusters or condi-
terRCT only) tion.
Loss of clusters (Cluster- Low risk No loss of clusters
RCT only)
Incorrect analysis (Cluster-  Low risk Analysis adjusted for clustering.
RCT only)
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Comparability with indi- Low risk Cluster randomisation was used to reduce the threat of contamination within
vidually randomized trial- sites.
s(Cluster RCT only)

Owari 2019

Study characteristics

Methods Study design: Randomised controlled trial
Study grouping: Intervention to reduce sedentary behaviour and control group (no intervention)

Assessment: Sedentary time was assessed for 14 consecutive days using a traxial accelerometer (Ac-
tive Style Pro HJA-750 CC, Omron Healthcare, Japan).

Operational definition of sedentary time: Sedentary time was defined as sum of minutes with energy
expenditure < 15 METs.

Randomisation method: Computer-generated sequence by a blinded research administrator not part
of the research team

Participants Baseline characteristics
Intervention group

« Age:72.6(5.5) years
« Gender:29% male
* BMI: 21.8 (2.6) kg/m2
o N=42

Control group

« Age:71.1(5.5)years
« Gender:27% male
* BMI:23.5 (2.7) kg/m2
« N=44

Inclusion criteria: None reported. Participants were recruited from the college health club in Utazu-
cho, Kagawa, Japan, which provides health education.

Exclusion criteria: None reported.

Interventions The intervention group received a brochure called 'Active Guide', published by the Japanese Ministry of
Health, Labour and Welfare (www.nibiohn.go.jp/eiken/info/pdf/active2013-e.pdf, www.nibiohn.go.jp/
eiken/info/pdf/active2013.pdf), and additional documents explaining the benefits of reducing seden-
tary behaviour (“Let’s pay attention to time spent sitting”). Participants in both groups received a note
of their baseline sedentary time.

Outcomes Primary outcomes
Sedentary time (objective)

« Outcome type: Continuous outcome
« Unit of measure: min/day
« Direction: Lower is better

Identification Sponsorship source: No funding declared.
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Country: Japan
Setting: Community dwelling

Comments: Reports a decrease of SB of 2.2% in sedentary time in the intervention group, and an in-
crease of 2.5% sedentary time in the control group after 1 year

Author's name: Yutaka Owari

Institution: Shikoku Medical College and Department of Hygiene, Faculty of Medicine, Kagawa Univer-
sity

Email: owari@med.kagawa-u.ac.jp

Address: Kagawa University, Miki, Kagawa 761-0793, Japan

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer-generated sequence performed by a blinded administrator

tion (selection bias)

Allocation concealment High risk Allocation was done by an unblinded researcher.
(selection bias)

Blinding of participants High risk Participants were informed of which group they were in, and the intervention
and personnel (perfor- group received printed materials and the results of their baseline examination,
mance bias) and the control group received results from baseline examination.

All outcomes

Blinding of outcome as- Low risk Device-based measure and use of blinded assessors
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk Analysis was conducted only on participants attending 75% of the sessions.
(attrition bias) Dropout is described.
All outcomes

Selective reporting (re- Unclear risk No protocol available.
porting bias)
Other bias Low risk None
Roberts 2019
Study characteristics
Methods Study design: Randomised controlled trial

Study grouping: Intervention to increase physical activity and reduce sedentary behaviour and control
group (increase physical activity only)

Assessment: Sedentary time was assessed for 7 consecutive days using a traxial accelerometer (Acti-
graph GT3X).
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Operational definition of sedentary time: Sedentary time was defined as sum of minutes with less
than 100 counts/min accelerometer data.

Randomisation method: Computer-generated sequence by a blinded research administrator not part
of the research team

Participants Baseline characteristics
Intervention group

« Age:72.1(8.3)years
« Gender: 50% male
e« N=20

Control group

« Age:71.9 (6.5) years
« Gender:30% male
« N=20

Inclusion criteria: Adults aged over 60 years, inactive lifestyle defined as less than 150 minutes per
week of moderate to vigorous physical activity, moderate to high risk of cardiovascular diseases

Exclusion criteria: Adults with absolute contraindications for exercise according to the American Col-
lege of Sports Medicine (ACSM) guidelines. High blood pressure defined as systolic blood pressure > 180
mmHg and diastolic blood pressure > 110 mmHg, and any condition that impairs participation in exer-
cise

Interventions Participants in both groups underwent exercise training for 8 weeks designed to meet exercise and
physical activity guidelines for older adults from ACSM and the American Heart Association. The inter-
vention group received cognitive behavioural counselling to develop strategies to reduce sedentary be-
haviour and activity tracker (Fitbit Zip). Intervention group received weekly feedback, motivation, and
goal setting by phone based on tracker data.

Outcomes Primary outcomes
Sedentary time (objective)

+ Outcome type: Continuous outcome
+ Unit of measure: min/day
« Direction: Lower is better

Secondary outcomes
Systolic blood pressure

« Outcome type: Continuous outcome
+ Reporting: Fully reported

+ Unit of measure: mmHg

+ Direction: Lower is better

Diastolic blood pressure

« Outcome type: Continuous outcome
+ Reporting: Fully reported

« Unit of measure: mmHg

+ Direction: Lower is better

6-minute walk distance

« Outcome type: Continuous outcome
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Roberts 2019 (Continued)

« Reporting: Fully reported
 Unit of measure: metres
« Direction: Higher is better

Waist circumference

« Outcome type: Continuous outcome
+ Reporting: Fully reported

« Unit of measure: cm

 Direction: Lower is better

Total cholesterol

» Outcome type: Continuous outcome
+ Reporting: Fully reported

+ Unit of measure: mg/dL
 Direction: Lower is better

LDL cholesterol

» Outcome type: Continuous outcome
+ Reporting: Fully reported

« Unit of measure: mg/dL
 Direction: Lower is better

HDL cholesterol

» Outcome type: Continuous outcome
+ Reporting: Fully reported

+ Unit of measure: mg/dL

» Direction: Lower is better

Triglycerides

» Outcome type: Continuous outcome
+ Reporting: Fully reported

+ Unit of measure: mg/dL

« Direction: Lower is better

Blood glucose

« Outcome type: Continuous outcome
» Reporting: Fully reported

+ Unit of measure: mg/dL

« Direction: Lower is better

Glycated haemoglobin

« Outcome type: Continuous outcome
« Reporting: Fully reported
« Unit of measure: unitless
« Direction: Lower is better

Identification

Sponsorship source: Research was supported by the American Heart Association (16IRG27250237),
National Institute on Aging (2P30AG028740), the National Center for Medical Rehabilitation Research
(LP2CHD086851), and the University of Alabama at Birmingham Center for Exercise Medicine.

Country: USA

Setting: Community-dwelling older adults
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Comments: Reports no significant difference in sedentary time, but a small improvement of 9.9 mmHg
in systolic blood pressure

Author's name: Lisa M Roberts

Institution: Department of Medicine, Division of Gerontology/Geriatrics/Palliative Care, University of
Alabama

Email: twbuford@uabmc.edu

Address: Department of Medicine, Division of Gerontology/Geriatrics/Palliative Care, University of Al-
abama at Birmingham, 1313 13th Street S, Birmingham, AL 35205, USA

Notes

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Low risk Used a random number generator

tion (selection bias)

Allocation concealment Unclear risk No information about how the allocation was performed

(selection bias)

Blinding of participants High risk Participants in both conditions received the same exercise programme and

and personnel (perfor- cognitive-behavioural counselling. The study team monitored participants’

mance bias) daily activity and communicated weekly with intervention participants to pro-

All outcomes vide additional motivation and individual goal-based strategies.

Blinding of outcome as- Low risk Device-based measure, and study staff conducting assessment were blinded to

sessment (detection bias) randomisation

All outcomes

Incomplete outcome data  Low risk Low dropout, fully reported, and data analysed following intention-to-treat

(attrition bias)

All outcomes

Selective reporting (re- Low risk Protocol published, and all outcomes are reported in the results.

porting bias)

Other bias Low risk None

Rosenberg 2020

Study characteristics

Methods Study design: Randomised controlled trial
Study grouping: Intervention to reduce sedentary behaviour and control group (usual care)
Assessment: Sedentary time was assessed objectively using an activPAL activity monitor.
Operational definition of sedentary time: Sedentary time was defined by posture allocation as time
spent sitting.
Randomisation method: Computer-generated sequence based on a 1:1 allocation and stratified ac-
cording to baseline sedentary time

Interventions for reducing sedentary behaviour in community-dwelling older adults (Review) 42

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Rosenberg 2020 (continued)

Participants Baseline characteristics
Intervention group

« Age:69.0 (4.7) years

« Gender:31% male

« Race: 96.6% white

* BMI: 35.7 (5.9) kg/m2

» Education: 75.9% with college degree
« N=29

Control group

« Age:71.9 (6.5) years

« Gender: 32.3% male

» Race: 76.7% white

* BMI: 35.1(3.7) kg/m?2

« Education: 80% with college degree
« N=31

Inclusion criteria: Adults aged between 60 and 89 years with BMI = 30 kg/m?

Exclusion criteria: Individuals living in long-term care or with a diagnosis of cancer, heart failure, de-
mentia, or a serious mental health disorder

Interventions 12-week intervention based on relevant behavioural theories, including social-cognitive theory, the
ecological model, and habit formation theory. Participants received 2 in-person health coaching ses-
sions of 30 to 60 minutes, 4 follow-up health coaching phone calls of 15 to 30 minutes, and written ma-
terials. Participants were taught how to develop strategies to remind them to take breaks from sitting
regularly throughout the day and received a wrist-worn, commercially available fitness tracker (a Jaw-
bone UP band), which provided gentle vibrations every 15 minutes to cue breaks from sitting through-
out the day. Participants were not given the Jawbone smartphone application nor any other feedback
from the device. Participants were provided with a chart of their progress as measured by activPAL at
weeks 1, 6, and 12.

Outcomes Primary outcomes
Sedentary time (objective)

« Outcome type: Continuous outcome
« Unit of measure: min/day
« Direction: Lower is better

Sedentary breaks (objective)

« Outcome type: Continuous outcome
« Unit of measure: number/day
« Direction: Lower is better

Secondary outcomes
Systolic blood pressure

« Outcome type: Continuous outcome
» Reporting: Fully reported

+ Unit of measure: mmHg

« Direction: Lower is better

Diastolic blood pressure
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Rosenberg 2020 (continued)

» Outcome type: Continuous outcome
+ Reporting: Fully reported

+ Unit of measure: mmHg

« Direction: Lower is better

Waist circumference

« Outcome type: Continuous outcome
» Reporting: Fully reported

+ Unit of measure: inches

« Direction: Lower is better

BMmI

« Outcome type: Continuous outcome
» Reporting: Fully reported

* Unit of measure: kg/m?2

« Direction: Lower is better

Gait speed

« Outcome type: Continuous outcome
» Reporting: Fully reported
« Unit of measure: seconds
«+ Direction: Lower is better

Chair stand

+ Outcome type: Continuous outcome
+ Reporting: Fully reported
« Unit of measure: seconds
+ Direction: Lower is better

Short Physical Performance Battery (SPPB)

+ Outcome type: Continuous outcome
+ Reporting: Fully reported
 Direction: Higher is better

Identification Sponsorship source: Research was supported by the National Institute on Aging and the National
Heart, Lung, and Blood Institute, K23HL119352, R21AG043853.

Country: USA
Setting: Community-dwelling older adults

Comments: Reports significant reduction in sedentary time, but no associated change in health out-
comes over 12 weeks

Author's name: Dori E Rosenberg
Institution: Kaiser Permanente Washington Health Research Institute
Email: Dori.E.Rosenberg@kp.org

Address: 1730 Minor Ave, Suite 1600, Seattle, WA 98101-1466, USA

Notes

Risk of bias
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Rosenberg 2020 (continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomisation used an autogenerated computer sequence.
tion (selection bias)

Allocation concealment Low risk Randomisation was stratified according to baseline sedentary time and only
(selection bias) revealed after baseline assessment.

Blinding of participants High risk The intervention group had a greater number of contacts with the interven-
and personnel (perfor- tionists, and interventionists delivered both the intervention and control
mance bias) (healthy living) programmes.

All outcomes

Blinding of outcome as- Low risk Device-based measurement, and assessors were blinded to randomisation
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk Analysis performed on complete-case only. A sensitivity analysis was conduct-
(attrition bias) ed with replacement of missing data with baseline value.

All outcomes

Selective reporting (re- Low risk Protocol published, and all outcomes reported.

porting bias)

Other bias Low risk None
White 2017
Study characteristics
Methods Study design: Randomised controlled trial

Study grouping: Intervention to reduce sedentary behaviour and control (fact sheet about physical ac-
tivity)

Assessment: Measure of sedentary time using the self-reported MOST and IPAQ questionnaires
Operational definition of sedentary time: Sum of time spent sitting as assessed by MOST and IPAQ

Randomisation method: After consent, participants were randomised by an independent trial admin-
istrator using a computer-generated 1:1 block randomisation schedule.

Participants Baseline characteristics
Intervention

« Age: 68.00 (4.05) years

« Gender: 40% male

« Race: 96% white

« Education: 30% educated at university level
. N=48

Control

« Age: 68.61 (3.52) years
« Gender: 43% male
« Race: 98% white
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White 2017 (continued)

« Education: 41% educated at university level
o N=48

Inclusion criteria: Aged >= 65 years. Self-reported retired and sedentary (>= 6 hours sitting (leisure) per
day). Self-reported <= 30 consecutive minutes of leisure time physical activity of >=3 METs

Exclusion criteria: People with physical impairments precluding light-intensity physical activity, lack-
ing capacity to provide informed consent, living in the same household as another study participant, or
unable to speak or read English fluently

Interventions

The intervention consisted of a printed A5-sized information booklet outlining the health impact of
sedentary behaviour and physical activity and 15 tips on reducing sedentary behaviour and forming
physical activity habits, with 8 printed "tick-sheets" for participants to record daily adherence to tips
for both intervention and data collection purposes.

Outcomes

Primary outcomes
Sedentary time (self-reported; MOST)

« Outcome type: Continuous outcome

+ Reporting: Fully reported

« Unit of measure: min/day

« Direction: Lower is better

« Notes: Also available using IPAQ, but fewer responses

Identification

Sponsorship source: The project is supported by a grant from the National Prevention Research Initia-
tive.

Country: UK
Setting: Community

Comments: Pilot RCT to look at the effect of habit formation on SB intervention. Show change in SB in
both intervention and control group (albeit control group still gets education about SB), but no group
effect

Authors name: Isabelle White
Institution: King's College London
Email: benjamin.gardner@kcl.ac.uk

Address: Department of Psychology, Institute of Psychiatry, Psychology and Neuroscience, King’s Col-
lege London, De Crespigny Park, London SE5 8AF, UK

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation performed by independent administrator using a comput-
er-generated sequence on 1:1 schedule.

Allocation concealment
(selection bias)

Low risk Computer-generated randomisation, and independent staff performing the
randomisation

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Both groups received printed materials and were recruited in 4 geographic
clusters; participants were blinded to allocation.
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All outcomes
Blinding of outcome as- High risk Self-reported measures, and assessors not blinded
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Attrition well described, intention-to-treat analysis with baseline data replace-

(attrition bias)

ment for missing data.

All outcomes

Selective reporting (re- High risk Indicates that other measures were collected but not reported
porting bias)

Other bias Low risk None

BMI: body mass index

HDL: high-density lipoprotein

IPAQ: International Physical Activity Questionnaire

LDL: low-density lipoprotein
METs: metabolic equivalents

MOST: Measure of Older Adults Sedentary Time
MVPA: moderate- to vigorous-intensity physical activity
RCT: randomised controlled trial

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Annesi 2004 Does not specifically target sedentary behaviour; reports a physical activity intervention
Arrogi 2017 Sample includes participants below the age of 60 years.

Ashe 2019 Not an RCT or cluster-RCT

Aunger 2020 Sample recruited on the basis of a clinical condition.

Awick 2017 Does not specifically target sedentary behaviour; reports a physical activity intervention
Azizan 2016 Does not specifically target sedentary behaviour; reports a physical activity intervention

Britten 2017

Does not specifically target sedentary behaviour; reports a physical activity intervention

Buman 2011

Does not specifically target sedentary behaviour; reports a physical activity intervention

Burke 2013

Does not specifically target sedentary behaviour; reports a physical activity intervention

Burton 1995

Does not specifically target sedentary behaviour; reports a physical activity intervention

Chang 2013 Sample recruited on the basis of a clinical condition.
Chiang 2019 Sample includes participants below the age of 60 years.
Darvall 2016 Does not specifically target sedentary behaviour; reports a physical activity intervention
De Greef 2010 Sample recruited on the basis of a clinical condition.
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Study Reason for exclusion
De Greef 2011 Sample recruited on the basis of a clinical condition.
Edwards 2018 Sample includes participants below the age of 60 years.

Engelen 2019

Sample includes participants below the age of 60 years.

Fanning 2016

Does not specifically target sedentary behaviour; reports a physical activity intervention

Fennell 2016

Sample includes participants below the age of 60 years.

Fitzsimons 2013

Not an RCT or cluster-RCT

Gardiner 2011

Not an RCT or cluster-RCT

Goldstein 1999

Does not specifically target sedentary behaviour; reports a physical activity intervention

Greenwood-Hickman 2016

Not an RCT or cluster-RCT

Hansen 2012

Does not specifically target sedentary behaviour; reports a physical activity intervention

Harvey 2018

Wrong comparison, no control group with no sedentary behaviour intervention

Hetherington 2015

Sample includes participants below the age of 60 years.

Kegler 2012 Sample includes participants below the age of 60 years.

Kendzor 2016 Sample includes participants below the age of 60 years.

Kerse 2005 Does not specifically target sedentary behaviour; reports a physical activity intervention
King 2016 Sample includes participants below the age of 60 years.

Koltyn 2019 Not an RCT or cluster-RCT

Kuck 2014 Does not specifically target sedentary behaviour; reports a physical activity intervention

Lakerveld 2013

Sample includes participants below the age of 60 years.

Lerma 2017 Not an RCT or cluster-RCT

Lerma 2020 Not an RCT or cluster-RCT

Lewis 2016 Not an RCT or cluster-RCT

Lubans 2013 Does not specifically target sedentary behaviour; reports a physical activity intervention
Lyons 2014 Sample includes participants below the age of 60 years.

Matei 2015 Not an RCT or cluster-RCT

Matson 2018

Wrong outcome; does not measure sedentary behaviour

Matson 2019

Not an RCT or cluster-RCT

Muller 2016

Does not specifically target sedentary behaviour; reports a physical activity intervention
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Study Reason for exclusion

Nicklas 2014 Does not specifically target sedentary behaviour; reports a physical activity intervention
Overgaard 2018 Sample includes participants below the age of 60 years.

Paing 2019 Sample recruited on the basis of a clinical condition.

Paschoa 2016

Does not specifically target sedentary behaviour; reports a physical activity intervention

Pomeroy 2011

Wrong setting, not community-dwelling sample

Poppe 2019

Sample recruited on the basis of a clinical condition.

Rasinaho 2012

Does not specifically target sedentary behaviour; reports a physical activity intervention

Rockette-Wagner 2017

Does not specifically target sedentary behaviour; reports a physical activity intervention

Rosenberg 2015

Not an RCT or cluster-RCT

Ruscello 2014

Does not specifically target sedentary behaviour; reports a physical activity intervention

Sakurai 2012

Sample recruited on the basis of a clinical condition.

Siddique 2017

Sample includes participants below the age of 60 years.

Sparker-Griffin 2013

Does not specifically target sedentary behaviour; reports a physical activity intervention

Spring 2018

Sample includes participants below the age of 60 years.

Suboc 2016

Not an RCT or cluster-RCT

Takemoto 2020

Wrong outcome; does not measure sedentary behaviour

Taylor 2016 Not an RCT or cluster-RCT
Tennstedt 2013 Does not specifically target sedentary behaviour; reports a physical activity intervention
Toto 2012 Wrong outcome; does not measure sedentary behaviour

Turunen 2020

Does not specifically target sedentary behaviour; reports a physical activity intervention

Valerio 2012

Does not specifically target sedentary behaviour; reports a physical activity intervention

Van Hoecke 2014

Does not specifically target sedentary behaviour; reports a physical activity intervention

von Berens 2018

Does not specifically target sedentary behaviour; reports a physical activity intervention

von Bonsdorff 2009

Does not specifically target sedentary behaviour; reports a physical activity intervention

Walters 2017

Wrong outcome; does not measure sedentary behaviour

Wheeler 2019a

Not an RCT or cluster-RCT

Wheeler 2019b

Not an RCT or cluster-RCT

Yan 2009

Does not specifically target sedentary behaviour; reports a physical activity intervention
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Study Reason for exclusion
Yeom 2010 Not an RCT or cluster-RCT
Yeom 2014 Does not specifically target sedentary behaviour; reports a physical activity intervention

RCT: randomised controlled trial

Characteristics of ongoing studies [ordered by study ID]

Kleinke 2018

Study name

MOVING: Motivation-Orientation interVention study for the elderly IN Greifswald

Methods

Study design: 2-arm randomised controlled trial
Study grouping: Parallel group

Recruitment: Re-contacting participants from a prior study, general medical practices, general re-
cruitment

Study SB/PA aim: The primary objective of the MOVING study is to examine the effects of an in-
crease of PA and a reduction of ST after 6 months in the intervention group compared to the con-
trol group as assessed by accelerometer.

Country: Germany

Setting: Western Pomerania, rural area in Northeast Germany

Participants

Inclusion criteria:

« Age=65years
« The possibility of being physically active in daily life

Exclusion criteria:

« Permanent use of a wheelchair (no ability to walk independently)

« Simultaneous participation in other studies including physical activity (PA) or reducing sedentary
time (ST)

« Not accessible by telephone or cell phone (necessary for screening)

« Fulfilment of the WHO recommendations for PA (self-report) for people aged = 65 years at baseline

Interventions

At baseline, all participants receive general information and recommendations about the positive
effects of regular PA and less ST on the improvement of cardiovascular risk factors.

The intervention comprises 2 individualised feedback letters using the variables number of steps
per day, time in minutes of MVPA, and sedentary time in minutes per day.

Participants in the intervention group will receive a feedback letter by mail shortly after wearing
the accelerometer following the baseline examination and the 3-month follow-up. The feedback
letters will contain personalised feedback based on accelerometry as well as ST behaviour. PA and
ST data will be depicted in 3 comprehensive graphs.

Additionally, participants receive leaflets with age-appropriate recommendations for PA and ST at
baseline. The leaflets are from the Federal Centre for Health Education.

Control: (no other details provided)

Outcomes Physical activity and sedentary time are measured with the ActiGraph wGT3X-BT at 3, 6, and 12
months.
Interventions for reducing sedentary behaviour in community-dwelling older adults (Review) 50

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.

Cochrane Database of Systematic Reviews

Kleinke 2018 (Continued)

Sedentary behaviour is captured by the Measure of Older Adults’ Sedentary Time (MOST) question-
naire in the German version at 3, 6, and 12 months.

Starting date

November 2016

Contact information

Fabian Kleinke, fabian.kleinke@uni-greifswald.de

Notes

MVPA: moderate to vigorous physical activity

PA: physical activity
SB: sedentary behaviour
ST: sedentary time

WHO: World Health Organization

DATA AND ANALYSES

Comparison 1. Intervention for reducing sedentary behaviour versus control: main outcomes

Outcome or subgroup ti-

tle

No. of studies

No. of partici-
pants

Statistical method

Effect size

1.1 Sedentary time [min/
day]

397

Mean Difference (IV, Random, 95%
Cl)

-44.91[-93.13, 3.32]

1.1.1 Self-reported

139

Mean Difference (IV, Random, 95%
Cl)

-84.29 [-270.14,
101.56]

1.1.2 Objectively mea-
sured

258

Mean Difference (IV, Random, 95%
Cl)

-30.45[-72.68, 11.77]

1.2 Sedentary time [min/
day] per intervention du-
ration

397

Mean Difference (IV, Random, 95%
o))

-44.91[-93.13, 3.32]

1.2.1 Single point of con-
tact

219

Mean Difference (IV, Random, 95%
e))

-79.34[-179.31, 20.62]

1.2.2 Longitudinal inter-
ventions

178

Mean Difference (IV, Random, 95%
Cl)

-20.34 [-67.25, 26.56]

1.12 Sedentary time in
specific domains [min/
day]

Mean Difference (IV, Random, 95%
Cl)

Totals not selected

1.12.1TVtime

Mean Difference (IV, Random, 95%
Cl)

Totals not selected

1.12.2 Computer time

Mean Difference (IV, Random, 95%
o))

Totals not selected

1.12.3 Reading

Mean Difference (IV, Random, 95%
cl)

Totals not selected
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Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

1.12.4 Socialising 1 Mean Difference (IV, Random, 95% Totals not selected
Cl)

1.12.5 Transportation 1 Mean Difference (IV, Random, 95% Totals not selected
Cl)

1.12.6 Hobbies 1 Mean Difference (IV, Random, 95% Totals not selected
Cl)

1.12.7 Paperwork 1 Mean Difference (IV, Random, 95% Totals not selected
cl

1.12.8 Eating 1 Mean Difference (IV, Random, 95% Totals not selected
cn

1.12.9 Other 1 Mean Difference (IV, Random, 95% Totals not selected
Cl)

1.13 Breaks in sedentary 1 60 Mean Difference (IV, Random, 95% -8.00[-16.78, 0.78]

behaviour

Cl)

Analysis 1.1. Comparison 1: Intervention for reducing sedentary behaviour
versus control: main outcomes, Outcome 1: Sedentary time [min/day]

Intervention to reduce sedentary behaviour Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Self-reported
Maher 2017 566.8 141.1 24 746.7 133.3 17 12.6% -179.90 [-264.76 , -95.04] —_—
White 2017 550.91 205.8 49  541.16 186.8 49 13.4% 9.75 [-68.07 , 87.57] R S—
Subtotal (95% CI) 73 66  25.9% -84.29 [-270.14 , 101.56] i
Heterogeneity: Tau? = 16257.93; Chi? = 10.42, df = 1 (P = 0.001); I = 90%
Test for overall effect: Z = 0.89 (P = 0.37)
1.1.2 Objectively measured
Barone 2017 660 78.5 19 618 130.7 19  145% 42.00 [-26.55 , 110.55] J
Lyons 2017 1088.92 175.7 20 11494 147.7 20 10.8% -60.48 [-161.08 , 40.12] PR
Owari 2019 758.9 157 40 830.9 142 40 14.9% -72.00 [-137.60 , -6.40] —
Roberts 2019 1232.9 62.6 20 12404 52.8 20 18.4% -7.50 [-43.39, 28.39] -
Rosenberg 2020 528 137 29 600 104 31 15.4% -72.00 [-133.86 , -10.14] JR—
Subtotal (95% CI) 128 130 741% -30.45 [-72.68 , 11.77] .
Heterogeneity: Tau? = 1254.82; Chi2 = 9.25, df = 4 (P = 0.06); 12 = 57%
Test for overall effect: Z = 1.41 (P = 0.16)
Total (95% CI) 201 196 100.0% -44.91 [-93.13, 3.32] ‘
Heterogeneity: Tau? = 2945.87; Chi? = 22.38, df = 6 (P = 0.001); I = 73%
Test for overall effect: Z = 1.83 (P = 0.07) _260 _160 160 260

Test for subgroup differences: Chi2 = 0.31, df = 1 (P = 0.58), I2 = 0%

Favours intervention to reduce sedentary behaviour

Favours control
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Analysis 1.2. Comparison 1: Intervention for reducing sedentary behaviour versus
control: main outcomes, Outcome 2: Sedentary time [min/day] per intervention duration

Intervention to reduce sedentary behaviour Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Single point of contact
Maher 2017 566.8 141.1 24 746.7 133.3 17 12.6% -179.90 [-264.76 , -95.04] R
Owari 2019 758.9 157 40 830.9 142 40 14.9% -72.00 [-137.60 , -6.40] —
‘White 2017 550.91 205.8 49  541.16 186.8 49 13.4% 9.75 [-68.07 , 87.57] R S—
Subtotal (95% CI) 113 106  40.8% -79.34[-179.31, 20.62] ’.
Heterogeneity: Tau2 = 6292.56; Chi2 = 10.43, df = 2 (P = 0.005); 12 = 81%
Test for overall effect: Z = 1.56 (P = 0.12)
1.2.2 Longitudinal interventions
Barone 2017 660 78.5 19 618 130.7 19  14.5% 42.00 [-26.55 , 110.55] J
Lyons 2017 1088.92 175.7 20 1149.4 147.7 20 10.8% -60.48 [-161.08 , 40.12] —_—
Roberts 2019 12329 62.6 20 12404 52.8 20 18.4% -7.50 [-43.39 , 28.39] —
Rosenberg 2020 528 137 29 600 104 31 154% -72.00 [-133.86 , -10.14] —.
Subtotal (95% CI) 88 90 59.2% -20.34 [-67.25, 26.56] ‘
Heterogeneity: Tau? = 1240.16; Chi2 = 6.86, df = 3 (P = 0.08); I = 56%
Test for overall effect: Z = 0.85 (P = 0.40)
Total (95% CI) 201 196 100.0% -44.91 [-93.13, 3.32] ‘
Heterogeneity: Tau2 = 2945.87; Chi2 = 22.38, df = 6 (P = 0.001); 12 = 73%
Test for overall effect: Z = 1.83 (P = 0.07) _260 -160 160 260

Test for subgroup differences: Chi2 = 1.10, df = 1 (P = 0.30), I> = 8.8%

Favours intervention to reduce sedentary behaviour

Favours control

Analysis 1.12. Comparison 1: Intervention for reducing sedentary behaviour versus
control: main outcomes, Outcome 12: Sedentary time in specific domains [min/day]

Intervention to reduce sedentary behaviour Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI 1V, Random, 95% CI
1.12.1 TV time
Maher 2017 145.6 59.2 24 248.8 129.8 17 -103.20[-169.29,-37.11] ¢—p——
1.12.2 Computer time
Maher 2017 52.6 94.6 24 52.9 76.1 17 -0.30 [-52.65, 52.05] R B
1.12.3 Reading
Maher 2017 55 55.5 24 98.8 78.8 17 -43.80 [-87.34 , -0.26] R —
1.12.4 Socialising
Maher 2017 92.6 65.81 24 120.5 62.9 17 -27.90 [-67.74 , 11.94] R S
1.12.5 Transportation
Maher 2017 63 37 24 58.8 31.2 17 4.20 [-16.75, 25.15] J P
1.12.6 Hobbies
Maher 2017 53.8 59.7 24 52 64.4 17 1.80 [-37.03, 40.63] R S
1.12.7 Paperwork
Maher 2017 37 38.1 24 21.7 30.1 17 15.30 [-5.61, 36.21] 1
1.12.8 Eating
Mabher 2017 48.4 48.9 24 47.3 57.4 17 1.10 [-32.47 , 34.67] P S
1.12.9 Other
Maher 2017 18.8 32.1 24 45.5 53.2 17 -26.70 [-55.06 , 1.66] ——

-100 50 50 100

Favours intervention

Favours control
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Analysis 1.13. Comparison 1: Intervention for reducing sedentary behaviour

versus control: main outcomes, Outcome 13: Breaks in sedentary behaviour

Mean Difference
1V, Random, 95% CI [nbr/day]

Intervention to reduce sedentary behaviour Control

Mean Difference

1V, Random, 95% CI [nbr/day]

Study or Subgroup Mean [nbr/day] SD [nbr/day] Total Mean [nbr/day] SD [nbr/day] Total  Weight
Rosenberg 2020 51 13 29 59 21 31 100.0% -8.00 [-16.78 , 0.78] '
Total (95% CI) 29 31 100.0% -8.00 [-16.78 , 0.78] ’
Heterogeneity: Not applicable
b 4 + |
Test for overall effect: Z = 1.79 (P = 0.07) 50 25 25 50

Test for subgroup differences: Not applicable

Favours intervention to reduce sedentary behaviour

Favours control

Comparison 2. Intervention for reducing sedentary behaviour versus control: physical function outcomes
Outcome or subgroup No. of studies No. of partici- Statistical method Effect size
title pants
2.1SPPB 2 98 Mean Difference (IV, Random, 95% Cl) 0.14 [-0.38, 0.66]
2.2 Gait speed 2 98 Mean Difference (IV, Random, 95% Cl) 0.02 [-0.04, 0.09]
2.3 Chair stands (sec- 1 60 Mean Difference (IV, Random, 95% Cl) 0.00 [-1.49, 1.49]
onds)
Analysis 2.1. Comparison 2: Intervention for reducing sedentary
behaviour versus control: physical function outcomes, Outcome 1: SPPB
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Barone 2017 116 0.43 19 1.3 0.87 19 731% 0.30[-0.14 , 0.74] .
Rosenberg 2020 1.1 1.8 29 11.4 1.8 31 269% -0.30[-1.21, 0.61] N R
Total (95% CI) 48 50 100.0% 0.14[-0.38 , 0.66]

il

Heterogeneity: Tau? = 0.05; Chi2 = 1.35, df = 1 (P = 0.24); I2 = 26%
Test for overall effect: Z = 0.52 (P = 0.60) ) 1
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour

0 1 2
Favours control

Analysis 2.2. Comparison 2: Intervention for reducing sedentary behaviour

versus control: physical function outcomes, Outcome 2: Gait speed

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean [m/s] SD [my/s] Total Mean [m/s] SD [m/s] Total  Weight IV, Random, 95% CI [m/s] IV, Random, 95% CI [m/s]
Barone 2017 0.88 0.13 19 0.86 0.13 19 63.8% 0.02 [-0.06, 0.10]
Rosenberg 2020 1.29 0.18 29 1.26 0.25 31 36.2% 0.03 [-0.08, 0.14]
Total (95% CI) 48 50 100.0% 0.02 [-0.04, 0.09]
Heterogeneity: Tau? = 0.00; Chi2 = 0.02, df = 1 (P = 0.89); 2= 0%
Test for overall effect: Z = 0.70 (P = 0.48) 1 0.5 0 0.5 1

Test for subgroup differences: Not applicable Favours [control]

Favours [experimental]
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Analysis 2.3. Comparison 2: Intervention for reducing sedentary behaviour
versus control: physical function outcomes, Outcome 3: Chair stands (seconds)

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Rosenberg 2020 10.2 3 29 10.2 2.9 31 100.0% 0.00 [-1.49, 1.49]
Total (95% CI) 29 31 100.0% 0.00 [-1.49 , 1.49]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00) -10 5 0 5 10
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control

Comparison 3. Intervention for reducing sedentary behaviour versus control: obesity outcomes

Outcome or subgroup No. of studies No. of partici- Statistical method Effect size

title pants

3.1BMI 1 60 Mean Difference (IV, Random, 95% Cl) 0.50 [-2.05, 3.05]
3.2 Waist circumference 2 100 Mean Difference (IV, Random, 95% Cl) 1.14[-1.64,3.93]
(cm)

3.3 Body fat (%) 1 40 Mean Difference (IV, Fixed, 95% Cl) -0.65[-4.31,3.01]

Analysis 3.1. Comparison 3: Intervention for reducing sedentary
behaviour versus control: obesity outcomes, Outcome 1: BMI

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean [kg/mA2]  SD [kg/mA2] Total Mean [kg/mA2]  SD [kg/mA2] Total Weight IV, Random, 95% CI [kg/mA2] IV, Random, 95% CI [kg/mA2]
Rosenberg 2020 355 5.9 29 35 3.9 31 100.0% 0.50 [-2.05, 3.05]
Total (95% CI) 29 31 100.0% 0.50 [-2.05, 3.05]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.38 (P = 0.70) 4 0 0 2 4
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control

Analysis 3.2. Comparison 3: Intervention for reducing sedentary behaviour

versus control: obesity outcomes, Outcome 2: Waist circumference (cm)

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Roberts 2019 104.1 4.9 20 102.8 4.9 20 84.1% 1.30[-1.74, 4.34] _.._
Rosenberg 2020 114.3 15.7 29 114 11.4 31 15.9% 0.30 [-6.68 , 7.28]
Total (95% CI) 49 51 100.0% 1.14[-1.64, 3.93]
Heterogeneity: Tau? = 0.00; Chi2 = 0.07, df = 1 (P = 0.80); 2= 0%
Test for overall effect: Z = 0.80 (P = 0.42) 10 5 0 5 10
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control
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Analysis 3.3. Comparison 3: Intervention for reducing sedentary
behaviour versus control: obesity outcomes, Outcome 3: Body fat (%)

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Lyons 2017 44.73 5.73 20 45.38 6.06 20 100.0%  -0.65[-4.31,3.01]
Total (95% CI) 20 20 100.0% -0.65 [-4.31, 3.01]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.35 (P = 0.73) 10 5 0 5 10
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control

Comparison 4. Intervention for reducing sedentary behaviour versus control: fitness outcomes

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
4.1 6-minute walk (metres) 2 80 Mean Difference (IV, Random, -5.16 [-36.49, 26.17]
95% Cl)

Analysis 4.1. Comparison 4: Intervention for reducing sedentary behaviour
versus control: fitness outcomes, Outcome 1: 6-minute walk (metres)

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lyons 2017 527.1 90.3 20 506.3 816 20 27.5% 20.80 [-32.54, 74.14] R B S—
Roberts 2019 457.4 42 20 472.4 38.9 20 72.5%  -15.00[-40.09, 10.09] —
Total (95% CI) 40 40 100.0% -5.16 [-36.49 , 26.17]
Heterogeneity: Tau? = 188.57; Chi2 = 1.42, df = 1 (P = 0.23); I = 29%
Test for overall effect: Z = 0.32 (P = 0.75) 100 50 0 50 100
Test for subgroup differences: Not applicable Favours control Favours intervention to reduce sedentary behaviour

Comparison 5. Intervention for reducing sedentary behaviour versus control: blood pressure outcomes

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

5.1 Systolic [mmHg] 3 138 Mean Difference (IV, Random, 95% CI)  -3.91[-10.95, 3.13]

5.2 Diastolic [mmHg] 3 138 Mean Difference (IV, Random, 95% Cl)  -0.06 [-5.72, 5.60]
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Analysis 5.1. Comparison 5: Intervention for reducing sedentary behaviour

versus control: blood pressure outcomes, Outcome 1: Systolic [mmHg]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Barone 2017 124 4 19 123 3 19 44.6% 1.00 [-1.25, 3.25] _L_
Roberts 2019 1314 15.2 20 141.4 15.7 20 25.1% -10.00[-19.58,-0.42] &
Rosenberg 2020 127.2 15.8 29 133.3 14 31 30.3% -6.10 [-13.67 , 1.47] JR—
Total (95% CI) 68 70 100.0% -3.91 [-10.95, 3.13]
Heterogeneity: Tau? = 27.60; Chi2 = 7.44, df = 2 (P = 0.02); I2 = 73%
Test for overall effect: Z = 1.09 (P = 0.28) 220 10 0 10 20
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control

Analysis 5.2. Comparison 5: Intervention for reducing sedentary behaviour

versus control: blood pressure outcomes, Outcome 2: Diastolic [mmHg]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Barone 2017 72.2 2 19 67 2 19 35.1% 5.20[3.93, 6.47] -
Roberts 2019 72.8 1.8 20 74.6 1.8 20 35.2% -1.80 [-2.92, -0.68] -
Rosenberg 2020 72.7 8.8 29 76.9 7.9 31 29.7% -4.20 [-8.44, 0.04] JEE—

Total (95% CI) 68 70 100.0% -0.06 [-5.72, 5.60]
Heterogeneity: Tau? = 23.33; Chi? = 71.86, df = 2 (P < 0.00001); I> = 97%

Test for overall effect: Z = 0.02 (P = 0.98) _1:0 5
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour

Comparison 6. Intervention for reducing sedentary behaviour versus control: cardiometabolic markers outcomes

0 5 10
Favours control

Outcome or subgroup No. of studies No. of partici- Statistical method Effect size

title pants

6.1 Cholesterol [mg/dL] 2 100 Mean Difference (IV, Random, 95% Cl) 3.25[-9.52, 16.03]
6.2 HDL [mg/dL] 2 100 Mean Difference (IV, Random, 95% Cl) -2.47 [-7.40, 2.45]
6.3 LDL [mg/dL] 2 100 Mean Difference (IV, Random, 95% Cl) 4.17 [-6.89, 15.22]
6.4 Triglycerides [mg/dL] 2 100 Mean Difference (IV, Random, 95% Cl) 2.13[-18.95,23.21]
6.5 Glucose [mg/dL] 2 100 Mean Difference (IV, Random, 95% Cl) 2.20[-6.46, 10.86]
6.6 Glycated haemoglo- 1 40 Mean Difference (IV, Random, 95% Cl) 0.11[-0.11,0.33]
bin
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Analysis 6.1. Comparison 6: Intervention for reducing sedentary behaviour versus
control: cardiometabolic markers outcomes, Outcome 1: Cholesterol [mg/dL]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Roberts 2019 180 24.6 20 175.1 25.5 20 67.7% 4.90 [-10.63 , 20.43]
Rosenberg 2020 197.5 42.5 29 197.7 46.3 31 32.3%  -0.20[-22.67,22.27]
Total (95% CI) 49 51 100.0% 3.25[-9.52, 16.03]
Heterogeneity: Tau? = 0.00; Chi2=0.13, df =1 (P = 0.71); I2= 0%
Test for overall effect: Z = 0.50 (P = 0.62) .50 25 0 25 50

Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour

Analysis 6.2. Comparison 6: Intervention for reducing sedentary behaviour
versus control: cardiometabolic markers outcomes, Outcome 2: HDL [mg/dL]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI IV, Random, 95% CI
Roberts 2019 55.4 9.4 20 57.4 9.8 20  68.5% -2.00[-7.95, 3.95] —m—
Rosenberg 2020 55.9 15.4 29 59.4 19.2 31 315% -3.50 [-12.28 , 5.28] PR E—
Total (95% CI) 49 51 100.0% -2.47 [-7.40, 2.45]
Heterogeneity: Tau2 = 0.00; Chi? = 0.08, df = 1 (P = 0.78); I = 0%
Test for overall effect: Z = 0.98 (P = 0.33) 20 10 0 10 20

Test for subgroup differences: Not applicable Favours control Favours intervention to reduce sedentary behaviour

Analysis 6.3. Comparison 6: Intervention for reducing sedentary behaviour
versus control: cardiometabolic markers outcomes, Outcome 3: LDL [mg/dL]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI IV, Random, 95% CI
Roberts 2019 94.2 20.6 20 89.6 223 20 69.0% 4.60[-8.71,17.91] — .
Rosenberg 2020 115.9 40.8 29 112.7 375 31 31.0% 3.20[-16.67 , 23.07] [ I —
Total (95% CI) 49 51 100.0% 4.17 [-6.89 , 15.22]

Heterogeneity: Tau2 = 0.00; Chi? = 0.01, df = 1 (P = 0.91); 2= 0%
Test for overall effect: Z = 0.74 (P = 0.46)
Test for subgroup differences: Not applicable

+ + t + +
-20 -10 0 10 20
Favours control Favours intervention to reduce sedentary behaviour

Analysis 6.4. Comparison 6: Intervention for reducing sedentary behaviour versus
control: cardiometabolic markers outcomes, Outcome 4: Triglycerides [mg/dL]

Favours control

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Roberts 2019 165.3 82.3 20 164.8 59.5 20 22.4% 0.50 [-44.01 , 45.01]
Rosenberg 2020 129.1 40.6 29 126.5 53.5 31 77.6% 2.60 [-21.34, 26.54]
Total (95% CI) 49 51 100.0% 2.13[-18.95, 23.21]
Heterogeneity: Tau? = 0.00; Chi2 = 0.01, df = 1 (P = 0.94); I* = 0%
Test for overall effect: Z = 0.20 (P = 0.84) 50 75 0 75 50

Test for subgroup differences: Not applicable

Favours intervention to reduce sedentary behaviour

Favours control
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Analysis 6.5. Comparison 6: Intervention for reducing sedentary behaviour
versus control: cardiometabolic markers outcomes, Outcome 5: Glucose [mg/dL]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Roberts 2019 114.6 25.5 20 113.6 26 20 29.4% 1.00 [-14.96, 16.96] PR SE—
Rosenberg 2020 107.7 26.5 29 105 10.3 31 70.6% 2.70 [-7.60, 13.00]
Total (95% CI) 49 51 100.0% 2.20 [-6.46 , 10.86]
Heterogeneity: Tau? = 0.00; Chi2 = 0.03, df = 1 (P = 0.86); I2= 0%
Test for overall effect: Z = 0.50 (P = 0.62) .50 25 0 25 50
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control

Analysis 6.6. Comparison 6: Intervention for reducing sedentary behaviour versus
control: cardiometabolic markers outcomes, Outcome 6: Glycated haemoglobin

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Roberts 2019 6.1 0.36 20 5.99 0.36 20 100.0% 0.11[-0.11, 0.33]
Total (95% CI) 20 20 100.0% 0.11 [-0.11, 0.33]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.97 (P = 0.33) 10 5 0 5 10
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control

Comparison 7. Intervention for reducing sedentary behaviour versus control: quality of life

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

7.1 SF-36 Physical function 1 38 Mean Difference (IV, Random, 95% ClI)  -5.00[-19.12,9.12]
7.2 SF-36 Energy 1 38 Mean Difference (IV, Random, 95% Cl)  -5.00 [-16.16, 6.16]
7.3 SF-36 Emotional well- 1 38 Mean Difference (IV, Random, 95% Cl)  4.00 [-7.32, 15.32]
being

7.4 SF-36 Pain 1 38 Mean Difference (IV, Random, 95% CI) ~ 0.00 [-22.32, 22.32]
7.5 SF-36 General health 1 38 Mean Difference (IV, Random, 95% Cl)  -5.00 [-12.06, 2.06]

Analysis 7.1. Comparison 7: Intervention for reducing sedentary behaviour
versus control: quality of life, Outcome 1: SF-36 Physical function

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Barone 2017 90 22.2 19 95 22.2 19 100.0% -5.00[-19.12,9.12]
Total (95% CI) 19 19 100.0% -5.00 [-19.12, 9.12]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.69 (P = 0.49) -100 50 0 50 100
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control
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Analysis 7.2. Comparison 7: Intervention for reducing sedentary
behaviour versus control: quality of life, Outcome 2: SF-36 Energy

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Barone 2017 70 111 19 75 22.2 19 100.0% -5.00 [-16.16, 6.16]
Total (95% CI) 19 19 100.0% -5.00 [-16.16, 6.16]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.88 (P = 0.38) -100 50 0 50 100
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control

Analysis 7.3. Comparison 7: Intervention for reducing sedentary behaviour
versus control: quality of life, Outcome 3: SF-36 Emotional well-being

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Barone 2017 92 17.8 19 88 17.8 19 100.0% 4.00 [-7.32,15.32]
Total (95% CI) 19 19 100.0% 4.00 [-7.32, 15.32]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.69 (P = 0.49) -100 50 0 50 100
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control
Analysis 7.4. Comparison 7: Intervention for reducing sedentary
behaviour versus control: quality of life, Outcome 4: SF-36 Pain
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Barone 2017 90 44.4 19 90 22.2 19 100.0% 0.00 [-22.32, 22.32]
Total (95% CI) 19 19 100.0% 0.00 [-22.32, 22.32]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00) -100 50 0 50 100
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control

Analysis 7.5. Comparison 7: Intervention for reducing sedentary
behaviour versus control: quality of life, Outcome 5: SF-36 General health

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Barone 2017 80 1.1 19 85 11.1 19 100.0% -5.00 [-12.06 , 2.06]

Total (95% CI) 19 19 100.0% -5.00 [-12.06 , 2.06]

Heterogeneity: Not applicable

Test for overall effect: Z = 1.39 (P = 0.17) -100 50 0 50 100

Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control
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Comparison 8. Intervention for reducing sedentary behaviour versus control: depression

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

8.1 Depression (Center for Epidemiological 1 38 Mean Difference (IV, Ran-  0.00 [-3.57, 3.57]

Studies-Depression (CES-D)) dom, 95% Cl)

Analysis 8.1. Comparison 8: Intervention for reducing sedentary behaviour versus control:
depression, Outcome 1: Depression (Center for Epidemiological Studies-Depression (CES-D))

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Barone 2017 2 6.6 19 2 4.4 19 100.0% 0.00 [-3.57 , 3.57]
Total (95% CI) 19 19 100.0% 0.00 [-3.57, 3.57]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00) .10 5 0 5 10
Test for subgroup differences: Not applicable Favours intervention to reduce sedentary behaviour Favours control

APPENDICES
Appendix 1. Cochrane Central Register of Controlled Trials (CENTRAL) search strategy
The following search was conducted in the Cochrane Central Register of Controlled Trials on 8 April 2019.

1. (Elderly OR Senior OR seniors OR "older adult" OR "older adults" OR geriatric OR geriatrics OR “old people” OR older-age OR “old age”
OR adult OR adults OR “older people”):ti

2. (Elderly OR Senior OR seniors OR "older adult" OR "older adults" OR geriatric OR geriatrics OR “old people” OR older-age OR “old age”
OR adult OR adults OR “older people”):ab

3. #1 OR #2

4. MeSH descriptor: [Aged] explode all trees

5. MeSH descriptor: [Aged, 80 and over]

6. #3 OR#4 OR #5

7. MeSH descriptor: [Automobile Driving] explode all trees
8. MeSH descriptor: [Television] explode all trees

9. MeSH descriptor: [Sedentary Behavior] explode all trees
10. MeSH descriptor: [Computers] explode all trees

11. MeSH descriptor: [Video Games] explode all trees

12. (“screen behavior” OR “screen behaviour” OR “screen entertainment” OR “screen time” OR “screen watching” OR “screen-based
entertainment” OR “sedentary behavior*” OR “sedentary behaviour*” OR “sedentary lifestyle*” OR “sitting time” OR “television time” OR
“television viewing” OR “television watching” OR “TV time” OR “TV viewing” OR “TV watching” OR “video game time” OR “video game” OR
“video gaming” OR “view television” OR “watch television” OR “watch TV”):ti

13. (“screen behavior” OR “screen behaviour” OR “screen entertainment” OR “screen time” OR “screen watching” OR “screen-based
entertainment” OR “sedentary behavior*” OR “sedentary behaviour*” OR “sedentary lifestyle*” OR “sitting time” OR “television time” OR
“television viewing” OR “television watching” OR “TV time” OR “TV viewing” OR “TV watching” OR “video game time” OR “video game” OR
“video gaming” OR “view television” OR “watch television” OR “watch TV”):ab
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14. #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13

15. #6 AND #14

The above search was repeated in the Cochrane Central Register of Controlled Trials on 18 January 2021 with limits on Publication Year
from 2019 to 2021, with Cochrane Library publication date Between Apr 2019 and Jan 2021, in Trials

Appendix 2. MEDLINE search strategy
The following search was conducted in MEDLINE through PubMed on 8 April 2019.

((randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized[tiab] OR placebo[tiab] OR clinical trials as
topic[mesh:noexp] OR randomly([tiab] OR trial[ti] OR "program evaluation"[Mesh] OR intervention*[ti] OR evaluation(ti] OR controlled
trial[tiab] OR quasi-experiment[tiab] OR feasibility[ti] OR health promotion[tiab] OR Health education[tiab] OR environmental design[tiab]
OR environmental restructuring[tiab] OR evaluation studies[pt] OR "evaluation studies as topic"[mesh:noexp] OR (pre-test[tiab] AND
post-test[tiab]) OR (pretest[tiab] AND posttest[tiab]) OR (program evaluation[tiab] OR effectiveness[ti])) AND (Elderly[tiab] OR Senior[tiab]
OR seniors[tiab] OR older adult[tiab] OR older adults[tiab] OR elderly[tiab] OR geriatric[tiab] OR geriatrics[tiab] OR old people[tiab] OR
older-age[tiab] OR "aged"[Mesh] OR "aged, 80 and over"[Mesh] OR old age[tiab] OR adult[tiab] OR adults[tiab] OR older people[tiab])
AND ("Automobile Driving"[Mesh:noexp] OR "Television"[Mesh] OR video gaming[tiab] OR video game[tiab] OR computer gaming[tiab]
OR video game time[tiab] OR computer game[tiab] OR "computers"[Mesh] OR "Video Games"[Mesh] OR screen time[tiab] OR screen
entertainment[tiab] OR screen behaviour[tiab] OR screen behavior[tiab] OR screen-based entertainment[tiab] OR television viewing|[tiab]
OR television watching[tiab] OR television time[tiab] OR TV viewing[tiab] OR TV watching[tiab] OR TV time[tiab] OR watch television[tiab]
OR view television[tiab] OR watch TV[tiab] OR screen watching[tiab] OR screen time[tiab] OR screen entertainment[tiab] OR screen
behaviour[tiab] OR screen behavior[tiab] OR screen-based entertainment[tiab] OR sedentary behavior[tiab] OR sedentary behaviour([tiab]
OR sedentary lifestyle[tiab] OR prolonged sitting[tiab] OR sitting time[tiab] OR lying time[tiab] OR "sedentary lifestyle"[MeSH]))

This search was re-run on 18 January 2021 to include "Sedentary Behavior"[Mesh] with the publication date range of "1946/01/01"[Date
- Publication]: "2019/04/01"[Date - Publication]"

The following search was conducted in MEDLINE through PubMed on 18 January 2021.

(((("randomized controlled trials as topic "[MeSH Terms] OR "Random Allocation"[MeSH Terms] OR "clinical trial, phase i"[Publication
Type] AND "clinical trial, phase ii"[Publication Type] OR "clinical trial, phase iii"[Publication Type] OR "clinical trial, phase
iv"[Publication Type] OR "controlled clinical trial"[Publication Type] OR "randomized controlled trial"[Publication Type] OR "multicenter
study"[Publication Type] OR "clinical trial"[Publication Type] OR "Clinical Trials as topic"[MeSH Terms] OR randomized[tiab] OR
randomised[tiab] OR placebo[tiab] OR randomly[tiab] OR trial[ti])) AND (Elderly[tiab] OR Senior[tiab] OR seniors[tiab] OR older adult[tiab]
OR older adults[tiab] OR geriatric[tiab] OR geriatrics[tiab] OR old people[tiab] OR older-age[tiab] OR "aged"[Mesh] OR "aged, 80
and over"[Mesh] OR old age[tiab] OR adult[tiab] OR adults[tiab] OR older people[tiab])) AND ("Automobile Driving"[Mesh:noexp] OR
"computers"[Mesh] OR "Sedentary Behavior"[Mesh] OR "Television"[Mesh] OR "Video Games"[Mesh] OR “computer game*”[tiab] OR
“computer gaming”[tiab] OR “lying time”[tiab] OR “prolonged sitting”[tiab] OR “physical inactivity”[tiab] OR “physically inactive”[tiab]
OR Inactive[ti] OR “screen behavior”[tiab] OR “screen behaviour”[tiab] OR “screen entertainment”[tiab] OR “screen time”[tiab]
OR “screen watching”[tiab] OR “screen-based entertainment”[tiab] OR sedentary[ti] OR “sedentary behavior*”[tiab] OR “sedentary
behaviour*”[tiab] OR “sedentary lifestyle*”[tiab] OR “sitting time”[tiab] OR “television time”[tiab] OR “television viewing”[tiab] OR
“television watching”[tiab] OR “TV time”[tiab] OR “TV viewing”[tiab] OR “TV watching”[tiab] OR “video game time”[tiab] OR “video
game”[tiab] OR “video gaming”[tiab] OR “view television”[tiab] OR “watch television”[tiab] OR “watch TV”[tiab])) AND (("2019/04/01"[Date
- Publication]: "2021/01/18"[Date - Publication]))

PubMed was searched from 01/01/1946 - 18/01/2021

Appendix 3. CINAHL search strategy
The following search was conducted in CINAHL via Ebscohost on 8 April 2019.

1. “randomized controlled trial” OR “controlled clinical trial” OR randomized OR placebo OR MH "Clinical Trials+" OR randomly OR Tl trial
OR MH "Program Evaluation" OR Tl intervention* OR Tl evaluation OR controlled trial OR quasi-experiment* OR Tl feasibility OR “health
promotion” OR “Health education” OR “environmental design” OR “environmental restructuring” OR “evaluation studies” OR (T| “pre-test”
AND TI “post-test”) OR (TI pretest AND Tl posttest) OR (AB “pre-test” AND AB “post-test”) OR (AB pretest AND AB posttest) OR “program
evaluation” OR Tl effectiveness OR MH "Evaluation Research"

2.Elderly ORTISenior ORseniors OR “older adult” OR “older adults” OR elderly OR geriatric OR geriatrics OR “old people” OR “older-age” OR
MH "Aged+" OR MH "Aged, 80 and Over" OR MH "Aging+" OR “old age” OR Tl adult OR Tl adults OR AB adult OR AB adults OR “older people”

3. MH "Automobile Driving" OR MH "Television" OR “video gaming” OR “video game” OR “computer gaming” OR “video game time”
OR “computer game” OR MH "Computers and Computerization Utilization" OR MH "Video Games" OR “screen time” OR “screen
entertainment” OR “screen behavior” OR “screen behavior” OR “screen-based entertainment” OR “television viewing” OR “television
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watching” OR “television time” OR “TV viewing” OR “TV watching” OR “TV time” OR “watch television” OR “view television” OR “watch
TV” OR “screen watching” OR “screen time” OR “screen entertainment” OR “screen behavior” OR “screen behavior” OR “screen-based
entertainment” OR “sedentary behavior” OR “sedentary behavior” OR “sedentary lifestyle” OR “prolonged sitting” OR “sitting time” OR
“lying time” OR MH "Life Style, Sedentary+"

4.#1 AND #2 AND #3
The following search was conducted in CINAHL via Ebscohost on 4 June 2020.

1. MH "Random Assignment” OR MH "Clinical Trials+" OR "randomized controlled trials as topic "[MeSH Terms] OR MH "Multicenter
Studies" OR “randomized controlled trial” OR “controlled clinical trial” OR randomized OR placebo OR MH "Clinical Trials+" OR randomly
OR Tl trial

2. Elderly OR Tl Senior OR seniors OR “older adult” OR “older adults” geriatric OR geriatrics OR “old people” OR “older-age” OR MH "Aged
+" OR MH "Aged, 80 and Over" OR MH "Aging+" OR “old age” OR Tl adult OR Tl adults OR AB adult OR AB adults OR “older people”

3. “computer game” OR “computer gaming” OR “lying time” OR “physical inactivity” OR “physically inactive” OR “prolonged sitting”
OR “screen behavior” OR “screen behaviour” OR “screen entertainment” OR “screen time” OR “screen watching” OR “screen-based
entertainment” OR “sedentary behavior*” OR “sedentary behaviour*” OR “sedentary lifestyle*” OR “sitting time” OR “television time”
OR “television viewing” OR “television watching” OR “TV time” OR “TV viewing” OR “TV watching” OR “video game time” OR “video
game” OR “video gaming” OR “view television” OR “watch television” OR “watch TV” OR MH "Automobile Driving" OR MH "Computers and
Computerization Utilization" OR MH "Life Style, Sedentary+" OR MH "Television" OR MH "Video Games" OR Tl Inactive OR Tl sedentary

4. #1 AND #2 AND #3 Limiters - Published Date: 20190401-20200631; Language: English Database - CINAHL
The following search was conducted in CINAHL via Ebscohost on 3 August 2020.

1. MH "Random Assignment” OR MH "Clinical Trials+" OR "randomized controlled trials as topic "[MeSH Terms] OR MH "Multicenter
Studies" OR “randomized controlled trial” OR “controlled clinical trial” OR randomized OR placebo OR MH "Clinical Trials+" OR randomly
OR Tl trial

2. Elderly OR Tl Senior OR seniors OR “older adult” OR “older adults” geriatric OR geriatrics OR “old people” OR “older-age” OR MH "Aged
+" OR MH "Aged, 80 and Over" OR MH "Aging+" OR “old age” OR Tl adult OR Tl adults OR AB adult OR AB adults OR “older people”

3. “computer game” OR “computer gaming” OR “lying time” OR “physical inactivity” OR “physically inactive” OR “prolonged sitting”
OR “screen behavior” OR “screen behaviour” OR “screen entertainment” OR “screen time” OR “screen watching” OR “screen-based
entertainment” OR “sedentary behavior*” OR “sedentary behaviour*” OR “sedentary lifestyle*” OR “sitting time” OR “television time”
OR “television viewing” OR “television watching” OR “TV time” OR “TV viewing” OR “TV watching” OR “video game time” OR “video
game” OR “video gaming” OR “view television” OR “watch television” OR “watch TV” OR MH "Automobile Driving" OR MH "Computers and
Computerization Utilization" OR MH "Life Style, Sedentary+" OR MH "Television" OR MH "Video Games" OR Tl Inactive OR Tl sedentary

4.#1 AND #2 AND #3 Limiters - Published Date: 19660101-20190431; Language: English
Searches 2 and 3 were re-run on January 18 2021 without the English limit.
CINAHL was searched from 01/01/1966 - 18/01/2021.

Appendix 4. Embase search strategy

The following search was conducted in EMBASE on 8 April 2019.

1. 'randomized controlled trial'/exp OR 'randomized controlled trial (topic)'/exp OR 'randomization'/exp OR 'phase 1 clinical trial'/exp OR
'phase 2 clinical trial'/exp OR 'phase 3 clinical trial'/exp OR 'phase 4 clinical trial'/exp OR 'controlled clinical trial'/exp OR 'multicenter
study'/exp OR 'clinical trial'/exp OR randomized;ti,ab OR randomised;ti,ab OR placebo;ti,ab OR randomly;ti,ab OR trial:ti

2. elderly:ti,ab OR senior:ti,ab OR seniors:ti,ab OR 'older adult"ti,ab OR 'older adults"ti,ab OR geriatric:ti,ab OR geriatrics:ti,ab OR 'old
people'ti,ab OR 'older-age"ti,ab OR 'aged'/exp OR 'very elderly'/exp OR 'old age':ti,ab OR adult:ti,ab OR adults:ti,ab OR 'older people":ti,ab

3. 'computer game':ti,ab OR 'computer gaming':ti,ab OR 'lying time":ti,ab OR 'physical inactivity':ti,ab OR 'physically inactive':ti,ab OR
inactive:ti,ab OR 'prolonged sitting':ti,ab OR 'screen behavior':ti,ab OR 'screen behaviour':ti,ab OR 'screen entertainment':ti,ab OR 'screen
time":ti,ab OR 'screen watching':ti,ab OR 'screen-based entertainment':ti,ab OR 'sedentary behavior':ti,ab OR 'sedentary behaviour':ti,ab
OR 'sedentary lifestyle':ti,ab OR 'sitting time":ti,ab OR 'television time':ti,ab OR 'television viewing':ti,ab OR 'television watching':ti,ab OR
'tv time':ti,ab OR 'tv viewing":ti,ab OR 'tv watching':ti,ab OR 'video game time':ti,ab OR 'video game':ti,ab OR 'video gaming':ti,ab OR
'view television':ti,ab OR 'watch television':ti,ab OR 'watch tv':ti,ab OR 'car driving'/exp OR 'computer'/exp OR 'sedentary lifestyle'/exp OR
'television'/exp OR 'video game'/exp
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4. #1 AND #2 AND #3

The following search was conducted in EMBASE on 4 June 2020.

1. 'randomized controlled trial'/exp OR 'randomized controlled trial (topic)'/exp OR 'randomization'/exp OR 'phase 1 clinical trial'/exp OR
'phase 2 clinical trial'/exp OR 'phase 3 clinical trial'/exp OR 'phase 4 clinical trial'/exp OR 'controlled clinical trial'/exp OR 'multicenter
study'/exp OR 'clinical trial'/exp OR randomized;ti,ab OR randomised;ti,ab OR placebo;ti,ab OR randomly;ti,ab OR trial:ti

2. elderly:ti,ab OR senior:ti,ab OR seniors:ti,ab OR 'older adult':ti,ab OR 'older adults':ti,ab OR geriatric:ti,ab OR geriatrics:ti,ab OR 'old
people':ti,ab OR 'older-age":ti,ab OR 'aged'/exp OR 'very elderly'/exp OR 'old age':ti,ab OR adult:ti,ab OR adults:ti,ab OR 'older people':ti,ab

3. 'computer game':ti,ab OR 'computer gaming':ti,ab OR 'lying time":ti,ab OR 'physical inactivity':ti,ab OR 'physically inactive':ti,ab OR
inactive:ti,ab OR 'prolonged sitting':ti,ab OR 'screen behavior':ti,ab OR 'screen behaviour':ti,ab OR 'screen entertainment':ti,ab OR 'screen
time":ti,ab OR 'screen watching':ti,ab OR 'screen-based entertainment':ti,ab OR 'sedentary behavior':ti,ab OR 'sedentary behaviour':ti,ab
OR 'sedentary lifestyle':ti,ab OR 'sitting time":ti,ab OR 'television time':ti,ab OR 'television viewing":ti,ab OR 'television watching':ti,ab OR
'tv time":ti,ab OR 'tv viewing'":ti,ab OR 'tv watching':ti,ab OR 'video game time':ti,ab OR 'video game':ti,ab OR 'video gaming':ti,ab OR
'view television':ti,ab OR 'watch television':ti,ab OR 'watch tv':ti,ab OR 'car driving'/exp OR 'computer'/exp OR 'sedentary lifestyle'/exp OR
'television'/exp OR 'video game'/exp

4. #1 AND #2 AND #3 AND [english]/lim AND [embase]/lim AND [1-4-2019]/sd NOT [5-6-2020]/sd AND ([article]/lim OR [article in press]/lim
OR [review]/lim)

The second search was re-run on 18 January 2021 without the English language limit.
EMBASE was searched from 01/01/1980 - 18/01/2021

Appendix 5. PsycINFO search strategy
The following search was conducted in PsycINFO on 8 April 2019.

(((((title: ("randomized controlled trial"))) OR ((title: ("controlled clinical trial"))) OR ((title: (randomized))) OR ((title: (placebo))) OR
((title: (randomly))) OR ((title: (trial))) OR ((title: (intervention*))) OR ((title: (evaluation))) OR ((title: (controlled trial))) OR ((title: (quasi-
experiment*))) OR ((title: (feasibility))) OR ((title: ("health promotion"))) OR ((title: ("Health education"))) OR ((title: ("environmental
design"))) OR ((title: ("environmental restructuring"))) OR ((title: ("evaluation studies"))) OR (((title: ("pre-test"))) AND ((title: ("post-
test")))) OR (((title: (pretest))) AND ((title: (posttest)))) OR (((title: ("pre-test"))) AND ((title: ("post-test")))) OR (((title: (pretest))) AND
((title: (posttest)))) OR ((title: ("program evaluation"))) OR ((title: (effectiveness)))) OR ((((abstract: ( randomized controlled trial"))) OR
(abstract: ("controlled clinical trial"))) OR ((abstract: (randomized))) OR ((abstract: (placebo))) OR ((abstract: (randomly))) OR ((title:
trial))) OR ((title: (intervention*))) OR ((title: (evaluation))) OR ((abstract: (controlled trial))) OR ((abstract: (quasi-experiment*))) OR ((title:
feasibility))) OR ((abstract: ("health promotion"))) OR ((abstract: ("Health education"))) OR ((abstract: ("environmental design"))) OR
(abstract: ("environmental restructuring"))) OR ((abstract: ("evaluation studies"))) OR (((abstract: ("pre-test"))) AND ((abstract: ("post-
test")))) OR (((abstract: (pretest))) AND ((abstract: (posttest)))) OR (((abstract: ("pre-test"))) AND ((abstract: ("post-test")))) OR (((abstract:
(pretest))) AND ((abstract: (posttest)))) OR ((abstract: ("program evaluation"))) OR ((title: (effectiveness)))) OR ((((IndexTermsFilt: ("Clinical
Trials"))))) OR ((((IndexTermsFilt: ("Program Evaluation"))))))) AND ((((title: (Elderly)) OR (title: (Senior)) OR (title: (seniors)) OR (title: (older
adult)) OR (title: (older adults)) OR (title: (elderly)) OR (title: (geriatric)) OR (title: (geriatrics)) OR (title: ("old people")) OR (title: (older-
age)) OR (title: ("old age")) OR (title: (adult)) OR (title: (adults)) OR (title: ("older people")))) OR (((abstract: (Elderly)) OR (abstract: (Senior))
R (abstract: (seniors)) OR (abstract: (older adult)) OR (abstract: (older adults)) OR (abstract: (elderly)) OR (abstract: (geriatric)) OR
abstract: (geriatrics)) OR (abstract: ("old people")) OR (abstract: (older-age)) OR (abstract: ("old age")) OR (abstract: (adult)) OR (abstract:
adults)) OR (abstract: ("older people"))))) AND ((((((IndexTermsFilt: ("Computer Games"))))) OR ((((IndexTermsFilt: ("Computers"))))) OR
(((IndexTermsFilt: ("Drivers"))))) OR ((((IndexTermsFilt: ("Sedentary Behavior"))))) O ((((IndexTermsFllt ("Television Viewing"))))) OR
(((title: ("video gaming"))) OR ((title: ("video game"))) OR ((title: ("computer gamlng"))) R ((title: ("video game time"))) OR ((title:
"computer game "))) OR ((title: ("screen time"))) OR ((title: ("screen entertainment"))) OR ((title: ("screen behavior"))) OR ((title: ("screen
behavior"))) OR ((title: ( screen-based entertainment"))) OR ((title: ("television viewing"))) OR ((title: ("television watching"))) OR ((title:
("television time"))) OR ((title: ("TV viewing"))) OR ((title: ("TV watching"))) OR ((title: ("TV time"))) OR ((title: ("watch television"))) OR
((title: ("view television"))) OR ((title: ("watch TV"))) OR ((title: ("screen watching"))) OR ((title: ("screen time"))) OR ((title: ("screen
entertainment"))) OR ((title: ("screen behavior"))) OR ((title: ("screen behavior"))) OR ((title: ("screen-based entertainment"))) OR ((title:
("sedentary behavior"))) OR ((title: ("sedentary behavior"))) OR ((title: ("sedentary lifestyle"))) OR ({title: ("prolonged sitting"))) OR
((title: ("sitting time"))) OR ((title: ("lying time")))))) OR ((((abstract: ("video gaming"))) OR ((abstract: ("video game"))) OR ((abstract:
("computer gaming"))) OR ((abstract: ("video game time"))) OR ((abstract: ("computer game"))) OR ((abstract: ("screen time"))) OR
((abstract: ("screen entertainment"))) OR ((abstract: ("screen behavior"))) OR ((abstract: ("screen behavior"))) OR ((abstract: ("screen-based
entertainment"))) OR ((abstract: ("television viewing"))) OR ((abstract: ("television watching"))) OR ((abstract: ("television time"))) OR
((abstract: ("TV viewing"))) OR ((abstract: ("TV watching"))) OR ((abstract: ("TV time"))) OR ((abstract: ("watch television"))) OR ((abstract:
("view television"))) OR ((abstract: ("watch TV"))) OR ((abstract: ("screen watching"))) OR ((abstract: ("screen time"))) OR ((abstract: ("screen
entertainment"))) OR ((abstract: ("screen behavior"))) OR ((abstract: ("screen behavior"))) OR ((abstract: ("screen-based entertainment")))

(
(
(
(

(
(
(
(
(
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OR ((abstract: ("sedentary behavior"))) OR ((abstract: ("sedentary behavior"))) OR ((abstract: ("sedentary lifestyle"))) OR ((abstract:
("prolonged sitting"))) OR ((abstract: ("sitting time"))) OR ((abstract: ("lying time")))))))

The following search was conducted in PsycINFO on 5 June 2020. The search was limited to publication year 2019 to 2020.

((Index Terms: ("video gaming") OR Index Terms: ("Computer Games") OR Index Terms: ("Computers") OR Index Terms: ("drivers") OR Index
Terms: ("Sedentary Behavior") OR Index Terms: ("Television Viewing")) OR (title: ("video game") OR title: ("computer gaming") OR title:
("video game time") OR title: ("computer game") OR title: ("screen time") OR title: ("screen entertainment") OR title: ("screen behavior")
OR title: ("screen behavior") OR title: ("screen-based entertainment") OR title: ("television viewing") OR title: ("television watching") OR
title: ("television time") OR title: ("TV viewing") OR title: ("TV watching") OR title: ("TV time") OR title: ("watch television") OR title: ("view
television") OR title: ("watch TV") OR title: ("screen watching") OR title: ("screen time") OR title: ("screen entertainment") OR title: ("screen
behavior") OR title: ("screen behaviour") OR title: ("screen-based entertainment") OR title: ("sedentary behavior*") OR title: ("sedentary
behaviour*") ORtitle: ("sedentary lifestyle*") OR title: ("prolonged sitting") OR title: ("sitting time") ORtitle: ("lying time") OR title: ("physical
inactivity") OR title: ("physically inactive")) OR (abstract: ("video game") OR abstract: ("computer gaming") OR abstract: ("video game
time") OR abstract: ("computer game") OR abstract: ("screen time") OR abstract: ("screen entertainment") OR abstract: ("screen behavior")
OR abstract: ("screen behavior") OR abstract: ("screen-based entertainment") OR abstract: ("television viewing") OR abstract: ("television
watching") OR abstract: ("television time") OR abstract: ("TV viewing") OR abstract: ("TV watching") OR abstract: ("TV time") OR abstract:
("watch television") OR abstract: ("view television") OR abstract: ("watch TV") OR abstract: ("screen watching") OR abstract: ("screen
time") OR abstract: ("screen entertainment") OR abstract: ("screen behavior") OR abstract: ("screen behaviour") OR abstract: ("screen-
based entertainment") OR abstract: ("sedentary behavior*") OR abstract: ("sedentary behaviour*") OR abstract: ("sedentary lifestyle*")
OR abstract: ("prolonged sitting") OR abstract: ("sitting time") OR abstract: ("lying time") OR abstract: ("physical inactivity") OR abstract:
("physically inactive"))) AND ((title: (Elderly) OR title: (Senior) OR title: (seniors) OR title: (older adult) OR title: (older adults) OR title: (elderly)
OR title: (geriatric) OR title: (geriatrics) OR title: ("old people") OR title: ("older-age") OR title: ("old age") OR title: ("older people") OR
title: (adult) OR title: (adults)) OR (abstract: (Elderly) OR abstract: (Senior) OR abstract: (seniors) OR abstract: (older adult) OR abstract:
(older adults) OR abstract: (elderly) OR abstract: (geriatric) OR abstract: (geriatrics) OR abstract: ("old people") OR abstract: ("older-age")
OR abstract: ("old age") OR abstract: ("older people") OR abstract: (adult) OR abstract: (adults))) AND ((Index Terms: ("Clinical Trials")) OR
(title: ("randomized controlled trial") OR title: ("controlled clinical trial") OR title: (randomized) OR title: (placebo) OR title: (randomly) OR
title: (trial) OR title: (intervention*) OR title: ("randomized controlled trial") OR title: ("controlled clinical trial") OR title: (randomized) OR
title: (placebo) OR title: (randomly) OR title: (trial)) OR (abstract: ("randomized controlled trial") OR abstract: ("controlled clinical trial")
OR abstract: (randomized) OR abstract: (placebo) OR abstract: (randomly) OR abstract: (trial) OR abstract: (intervention*) OR abstract:
("randomized controlled trial") OR abstract: ("controlled clinical trial") OR abstract: (randomized) OR abstract: (placebo) OR abstract:
(randomly) OR abstract: (trial))) AND Year: 2019 To 2020

The following search was conducted in PsycINFO on 18 January 2021.

for ((IndexTermsFilt: ("video gaming") OR IndexTermsFilt: ("Computer Games") OR IndexTermsFilt: ("Computers") OR IndexTermsFilt:
("drivers") OR IndexTermsFilt: ("Sedentary Behavior") OR IndexTermsFilt: ("Television Viewing")) OR (title: ("video game") OR title:
("computer gaming") OR title: ("video game time") OR title: ("computer game") OR title: ("screen time") OR title: ("screen entertainment")
OR title: ("screen behavior") OR title: ("screen behavior") OR title: ("screen-based entertainment") OR title: ("television viewing") OR
title: ("television watching") OR title: ("television time") OR title: ("TV viewing") OR title: ("TV watching") OR title: ("TV time") OR title:
("watch television") OR title: ("view television") OR title: ("watch TV") OR title: ("screen watching") OR title: ("screen time") OR title:
("screen entertainment") OR title: ("screen behavior") OR title: ("screen behaviour") OR title: ("screen-based entertainment") OR title:
("sedentary behavior*") OR title: ("sedentary behaviour*") OR title: ("sedentary lifestyle*") OR title: ("prolonged sitting") OR title: ("sitting
time") OR title: ("lying time") OR title: ("physical inactivity") OR title: ("physically inactive")) OR (abstract: ("video game") OR abstract:
("computer gaming") OR abstract: ("video game time") OR abstract: ("computer game") OR abstract: ("screen time") OR abstract: ("screen
entertainment") OR abstract: ("screen behavior") OR abstract: ("screen behavior") OR abstract: ("screen-based entertainment") OR
abstract: ("television viewing") OR abstract: ("television watching") OR abstract: ("television time") OR abstract: ("TV viewing") OR abstract:
("TV watching") OR abstract: ("TV time") OR abstract: ("watch television") OR abstract: ("view television") OR abstract: ("watch TV") OR
abstract: ("screen watching") OR abstract: ("screen time") OR abstract: ("screen entertainment") OR abstract: ("screen behavior") OR
abstract: ("screen behaviour") OR abstract: ("screen-based entertainment") OR abstract: ("sedentary behavior*") OR abstract: ("sedentary
behaviour*") OR abstract: ("sedentary lifestyle*") OR abstract: ("prolonged sitting") OR abstract: ("sitting time") OR abstract: ("lying time")
OR abstract: ("physical inactivity") OR abstract: ("physically inactive"))) AND ((IndexTermsFilt: ("Older Adulthood")) OR (title: (Elderly) OR
title: (Senior) OR title: (seniors) OR title: (older adult) OR title: (older adults) OR title: (elderly) OR title: (geriatric) OR title: (geriatrics) OR
title: ("old people") OR title: ("older-age") OR title: ("old age") OR title: ("older people") OR title: (adult) OR title: (adults)) OR (abstract:
(Elderly) OR abstract: (Senior) OR abstract: (seniors) OR abstract: (older adult) OR abstract: (older adults) OR abstract: (elderly) OR abstract:
(geriatric) OR abstract: (geriatrics) OR abstract: ("old people") OR abstract: ("older-age") OR abstract: ("old age") OR abstract: ("older
people") OR abstract: (adult) OR abstract: (adults))) AND ((IndexTermsFilt: ("Clinical Trials")) OR (title: ("randomized controlled trial") OR
title: ("controlled clinical trial") OR title: (randomized) OR title: (placebo) OR title: (randomly) OR title: (trial) OR title: (intervention*) OR
title: ("randomized controlled trial") OR title: ("controlled clinical trial") OR title: (randomized) OR title: (placebo) OR title: (randomly) OR
title: (trial)) OR (abstract: ("randomized controlled trial") OR abstract: ("controlled clinical trial") OR abstract: (randomized) OR abstract:
(placebo) OR abstract: (randomly) OR abstract: (trial) OR abstract: (intervention*) OR abstract: ("randomized controlled trial") OR abstract:
("controlled clinical trial") OR abstract: (randomized) OR abstract: (placebo) OR abstract: (randomly) OR abstract: (trial))) AND Year: 1966
To 2021
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PsycINFO was searched from 01/01/1860 - 18/01/2021

Appendix 6. PEDro search strategy

The following search was conducted in PEDro on 18 January 2021.
Abstract & Title: Sedentary

Therapy: Behaviour Modification

Subdiscipline: Gerontology

Appendix 7. EPPI-Centre search strategy

The following search was conducted on EPPI-Centre on 18 January 2021.

1. What type of study does this report describe?: RCT

2. Focus of the report: physical activity OR Freetext (All but Authors): sedentary

3. Characteristics of the study population: older people (+55 yrs) OR adults (22-54 yrs)

Appendix 8. WHO ICTRP search strategy
A search was conducted in the WHO ICTRP on 18 January 2021 using the search term sedentary.

Appendix 9. ClinicalTrials.gov search strategy

The following search was conducted on clinicaltrials.gov on 18 June 2021.

Elderly OR Senior OR seniors OR older adult OR older adults OR elderly OR geriatric OR geriatrics OR old people OR older-age OR old age
OR adult OR adults OR older people | Completed Studies | Interventional Studies | Sedentary Behavior | Older Adult

HISTORY
Protocol first published: Issue 9, 2017
CONTRIBUTIONS OF AUTHORS

Chastin, Skelton, Ashe, Helbostad, Gardiner, and Leask conceived and developed the protocol. Harvey commented on drafts of the protocol
and the search strategies. Gardiner performed the searches with the help of a librarian. Chastin, Skelton, Harvey, Jerez-Roig, Rosenberg,
Gardiner, and Leask reviewed studies for eligibility, extracted data, and assessed risk of bias of the included studies. Chastin wrote the first
draft of the review and performed the statistical analysis. Skelton, Ashe, Helbostad, Harvey, Leask, Gardiner, Jerez-Roig, and Rosenberg
commented on drafts and the final version of the review.
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SOURCES OF SUPPORT

Internal sources

« Source of support, UK
This review was not supported by any sources of support.

External sources

« Source of support, UK

This review was not supported by any external sources of support.
DIFFERENCES BETWEEN PROTOCOL AND REVIEW
There are some differences between our published protocol, Chastin 2017, and this review.

« We restricted the review to randomised controlled trials (RCTs) and cluster-RCTs because of the growing amount of research since the
publication of the protocol and our desire to focus solely on the best available evidence.

« Wedid not limit our search strategy to articles written English only.
« Wedid not search the AMED (Allied and Complementary Medicine) database.

« We had planned to conduct a sensitivity analysis to determine the impact of risk of bias on the findings by excluding from the analysis
studies rated as at high risk of bias. However, the small number of included studies precluded this analysis.

« Planned subgroup analysis was not possible (see Subgroup analysis and investigation of heterogeneity).

« We widened the age inclusion for study participants to studies with a sample with mean age of 60 years and over, and no participants
below 55 years of age.

« We categorised the type of interventions using the System of Sedentary (SOS) framework as individual behaviour, socio-cultural
settings, environmental, home settings, and policy change intervention (Chastin 2016).

«  We modified the classification for the length of intervention, as the classification in our protocol did not fit the type of interventions
identified.

« We searched for data on adverse events.

« We did not consider performance bias in our protocol (Chastin 2017), as we believed it to be difficult to blind participants to allocation
in this type of research. In our protocol, we considered outcome assessment and outcome assessors separately for the blinding risk of
bias domain. We were advised to change this, and in the review we considered outcome assessors as part of performance bias, and also
assessed risk of bias due to the lack of blinding of participants.

« Weadjusted outcomes for cluster-RCTs for clustering effect using the effective sample sizes method (Higgins 2021). We used anintraclass
correlation coefficient of 0.07 based on previous research in activity behaviour research (Kerr 2018).

INDEX TERMS

Medical Subject Headings (MeSH)

Behavior; Bias; Blood Glucose [analysis]; Blood Pressure; Goals; *Independent Living; Randomized Controlled Trials as Topic;
*Sedentary Behavior; Selection Bias; Sitting Position; Time Factors; Waist Circumference; Walk Test

MeSH check words
Aged; Female; Humans; Male; Middle Aged
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