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Abstract
Objectives To conduct a systematic review of
interventions used to improve exercise adherence in older
people, to assess the effectiveness of these interventions
and to evaluate the behavioural change techniques
underpinning them using the Behaviour Change Technique
Taxonomy (BCTT).
Design Systematic review.
Methods A search was conducted on AMED, BNI, CINAHL,
EMBASE, MEDLINE and PsychINFO databases. Randomised
controlled trials that used an intervention to aid exercise
adherence and an exercise adherence outcome for older
people were included. Data were extracted with the
use of a preprepared standardised form. Risk of bias
was assessed with the Cochrane Collaboration’s tool
for assessing risk of bias. Interventions were classified
according to the BCTT.
Results Eleven studies were included in the review.
Risk of bias was moderate to high. Interventions were
classified into the following categories: comparison of
behaviour, feedback and monitoring, social support,
natural consequences, identity and goals and planning.
Four studies reported a positive adherence outcome
following their intervention. Three of these interventions
were categorised in the feedback and monitoring category.
Four studies used behavioural approaches within their
study. These were social learning theory, socioemotional
selectivity theory, cognitive behavioural therapy and
self-efficacy. Seven studies did not report a behavioural
approach.
Conclusions Interventions in the feedback and
monitoring category showed positive outcomes, although
there is insufficient evidence to recommend their use
currently. There is need for better reporting, use and the
development of theoretically derived interventions in
the field of exercise adherence for older people. Robust
measures of adherence, in order to adequately test these
interventions would also be of use.
PROSPERO registration number CRD42015020884.

Introduction
Exercise is an effective treatment option
for a variety of conditions1 and in a number
of chronic conditions its effectiveness may
be comparable to drug interventions.2 This
type of therapeutic exercise is defined as a

Strengths and limitations of this study
►► This systematic review adds to the evidence for

exercise adherence interventions specifically for
older people.
►► Uses a predefined behaviour change taxonomy
allowing the categorisation and evaluation of
interventions.
►► Studies included were of moderate to high risk of
bias.

subset of physical activity that is structured
and planned, with the aim of maintaining
or improving one or more aspects of physical fitness, in this way it differs from physical activity which is defined as any bodily
movement generated by skeletal muscle.3
Prescribed exercise is a common treatment
option used by health professionals such
as physiotherapists. 4 No definitive figure
exists regarding the number of exercise
programmes prescribed in a given year.
However to give some indication as to the
magnitude of this number, in 2014 there
were 23 006 physiotherapists in the UK.5 A
UK survey of organisations offering outpatient physiotherapy reported that of the
54% of organisations to respond 1 480 893
new patients were seen in a year.6 It is
known from surveys of practice that exercise is a commonly used treatment modality
across a range of conditions.7–11 It is therefore reasonable to assume that a significant number of exercise programmes are
being prescribed yearly.
Adherence to exercise is known to be variable. In their seminal paper, Sluijs et al12
reported that 22% of patients were non-compliant, with 41% being partially compliant.
Similar figures have been demonstrated
subsequently.13 It is known that exercise
adherence can affect treatment outcomes,
with factors such as pain, physical function,
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Figure 1

An example of search terms from Medline.

physical performance and self-perceived effect of exercise being higher in those with better adherence.14 15
Therefore, low levels of adherence may limit the effectiveness of prescribed exercise. This makes adherence

Figure 2

2

an important consideration for those who prescribe
exercise.
Adherence is defined by WHO as the ‘extent to which
a person’s behaviour corresponds with agreed recommendations

Flow diagram of study selection. RCT, randomised controlled trial.
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Figure 3

Risk of bias assessment.

from a healthcare provider’.16 Adherence to medical treatments, in particular medication is well reviewed.17–19
Considering exercise adherence, previous literature has
focused largely on factors relating to adherence.20–25 A
previous review22 reported that adherence to treatment
given in physiotherapy including prescribed exercises
was influenced by low baseline levels of physical activity,
low in-treatment adherence, low self-efficacy, depression, anxiety, helplessness, poor social support, greater
number of perceived barriers to exercise and increased
pain levels during exercise. Adherence to home-based
physical therapies has been linked to several factors
including intention to engage in home-based physical
Room J, et al. BMJ Open 2017;7:e019221. doi:10.1136/bmjopen-2017-019221

therapy, self-motivation, self-efficacy, previous adherence
to exercise-related behaviours and also social support.20
Adhering to exercise is important for all populations,
however, there are several factors that make it crucial for
older people. Exercise adherence in this population is
affected by health status,21 and it is known that older people
are more likely to have long-term conditions (LTCs) or
multiple LTCs,26 for which prescribed exercise is a treatment option.1 Exercise engagement is known to be poor
in older people following discharge from hospital,27 or
discharge from physiotherapy.28 This is a critical consideration because treatment outcomes in this population
are linked to compliance with interventions.29 There are
a number of factors that have been identified as affecting
exercise adherence in older people, including low self-efficacy, low motivation, depression, lack of interest, fear
of falling, health status, physical ability, low expectations,
socioeconomic status and exercise programme characteristics.21 27 28 Programme design was also a factor noted by
Farrance et al30 in a mixed-method systematic review of
community-based exercise interventions for older people.
They also reported six key themes related to adherence,
these being social connectedness, participant perceived
benefits, programme design, empowering/energising
effects, instructor and individual behaviour. While it
is important to understand the role of these personal
factors and programme characteristics, it is also crucial to
establish if there is anything clinicians can do to enhance
adherence to prescribed exercise in older people.
Exercise adherence interventions aim to increase the
likelihood that people will follow prescribed exercise, in
this way they fulfil the definition by the National Institute
for Health and Care Excellence31 of a behaviour change
intervention, ‘…sets of techniques, used together, which aim
to change the health behaviours of individuals, communities
or whole populations’. Many previous behavioural interventions have been designed using what Martin Eccles
calls the ISLAGIATT principle, ‘it seemed like a good idea
at the time’.32 This lack of theoretical underpinning could
potentially limit the effectiveness of interventions. For
this reason and so that interventions can be described
and categorised, it is important to review the theories or
approaches that underpin exercise adherence interventions. One way this can be achieved is through using a
method to categorise behavioural approaches, such as
the Behaviour Change Technique Taxonomy (BCTT)
developed by Michie et al.33
A Cochrane review exploring interventions to improve
exercise adherence in those aged 18 years and over with
chronic musculoskeletal pain34 reported that interventions such as self-management techniques and supervised
as well as individualised exercise might improve adherence. More recently, Peek et al35 reviewed adherence to
self-management strategies prescribed by physiotherapists. They found that interventions using activity monitoring and feedback systems, written instructions and
behavioural exercise programmes with booster sessions
may be effective in promoting adherence. Although both
3
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these reviews were undertaken on adult populations, they
did not breakdown the population further and, there
remains a need to consider interventions specific to older
populations. Disease-specific reviews that are relevant
to older people have taken place, in particular considering arthritis. Ezzat et al36 reported limited evidence for
exercise adherence interventions in an arthritis population. Nicolson et al37concluded that booster sessions,
and behavioural graded exercise could improve adherence for those with osteoarthritis, in addition to motivational approaches for those with chronic low back pain.
However, given that exercise is prescribed for a breadth of
conditions,1 there is need to consider a broader, non-disease-specific review for older people to draw evidence
from a wider population.
Other approaches that have shown potential in adherence include peer delivered programmes and arthritis
self-management programmes. Burton et al38 reviewed
the effectiveness of peers delivering programmes, or motivating older people to increase physical activity, finding
that involving peers in exercise programmes can promote
adherence. Williamson et al39 reviewed behavioural physical activity interventions in those with lower limb osteoarthritis. They report that self-management programmes
for those with osteoarthritis demonstrate a small but
significant improvement in short-term physical activity.
Although both these examples focus on physical activity,
rather than exercise, there may be some crossover, and
there remains a need to review interventions in the field
of therapeutic exercise. While we know there is no clear
guidance regarding approaches for therapists to optimise adherence to prescribed exercise, there are studies
that consider older patients and adherence,40–42 but no
evidence synthesis as yet. Therefore, the aim of this review
is threefold to:
►► Establish what interventions have been described in
the literature to improve adherence to prescribed
exercise in older people.
►► Determine to what extent these interventions are
effective at improving exercise adherence.
►► Describe any underlying behavioural techniques or
theory behind these interventions.
Methods
The steps taken in the design and conduct of this review
have been done so with consideration of the Preferred
Reporting Items for Systematic reviews and Meta-analysis (PRISMA).43 44 This review has been registered with
PROSPERO, registration number CRD42015020884
available at http://www.crd.york.ac.uk/PROSPERO.
Data sources and searches
The following electronic databases were searched
from inception up to May 2017 AMED, BNI, CINAHL,
EMBASE, Medline and PsycINFO. Additionally, the reference lists of papers included in the systematic review were
screened.
4

Search terms
Search terms were developed by JR. The terms were
expanded at two consensus meetings attended by healthcare researchers. The list was reviewed by a healthcare
librarian and further changes made. The terms make
use of both subject headings and free text search terms.
Figure 1 is an example of the search from Medline;
Medical Subject Headings terms are shown in bold.
Study selection
All databases were searched by JR, once studies were
returned, titles and abstracts were screened and full
texts were retrieved if the study was potentially relevant.
A second reviewer EH also independently screened
the title and abstracts of the studies retrieved by the
Embase database. This comprised 1179 hits which was
20.55% of all the studies retrieved. JR and EH compared
results, any disagreements were resolved by discussion.
A third reviewer KB was available if agreement could
not be reached. Once full texts had been retrieved, JR
and EH independently assessed the studies against the
inclusion criteria. After reviewing all full texts, results
were compared. Where disagreement occurred this was
resolved through discussion, KB was available if agreement could not be reached.
Eligibility criteria
Studies were included if they met the following inclusion
criteria:
►► Including a population that had a mean age of 65
years or older.
►► Including a population that is community dwelling.
►► Randomised controlled trials (RCTs).
►► Studies including intervention(s) aiming to improve
adherence, compliance, concordance to or engagement with exercise, compared with either no adherence, compliance, concordance or engagement
intervention; another adherence, compliance,
concordance or engagement intervention or an intervention which does not aim to improve adherence,
compliance, concordance or engagement.
►► A comparator group which was also undertaking the
exercise programme. Where a no intervention control
group occurred, there needed to be a least two active
intervention groups to offer a comparison.
►► Published in English.
►► Peer reviewed.
Studies were excluded for the following reasons:
►► Studies including a population with a diagnosis of
dementia or cognitive impairment.
►► Any study design that was not an RCT.
►► Protocols, feasibility and pilot studies including pilot
RCTs.
Data extraction
Two reviewers independently extracted information from
the included studies using separate, standardised preprepared forms. Data were extracted about study design,
Room J, et al. BMJ Open 2017;7:e019221. doi:10.1136/bmjopen-2017-019221
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participants, setting, type and dose of intervention,
underlying theory behind the intervention, the comparator arm, the method of assessment, outcome measures
used and study findings.
Quality assessment
Two reviewers assessed study quality independently. One
reviewer was blinded to author, journal, publication date
and affiliations. The Cochrane Collaboration’s tool for
assessing risk of bias was used.45 Each study was reviewed
for the following items: sequence generation, allocation
concealment, blinding of participants and personnel,
blinding of outcome assessors, incomplete data, selective
outcome reporting and other sources of bias. Each item
was graded as low risk of bias, high risk of bias or uncertain
risk. For sequence generation, if an appropriate method
of randomly generating group allocation, to allow for
comparable groups was described, this was scored as low
risk of bias. If a non-random method was described and/
or groups were significantly different in baseline characteristics, it was scored as high risk. If the description was
not clear, it was marked as uncertain risk. For allocation
concealment, where a method of concealing assignment,
that is, the participant or investigator could not predict
assignment, such as opaque sealed envelopes this was
scored as low risk. If a method enabling participants or
investigators to be able to predict assignment was used,
this was graded as high risk. Where information was not
clear, this was scored as uncertain risk. For blinding of
participants and personnel, if where possible studies
reported blinding of participants and personnel this was
scored as low risk. If it was possible to blind participants
and personnel but this was not done, this was graded as
high risk. It is acknowledged that blinding of participants
and personnel is very difficult in exercise and rehabilitation studies, therefore if the reviewers felt that blinding
was not possible it was scored as uncertain risk. For
blinding of outcome assessors, studies where there was
specific mention of steps to blind either outcome assessors, or those handling the data if outcomes were self-report questionnaires or surveys filled out at home, this was
scored as low risk. If outcome assessors were not blinded
this was rated as high risk. Where unclear this was graded
as uncertain risk. For incomplete data, if there was little
or no incomplete data, and if appropriate measures were
taken to deal with missing data, this was scored as low risk.
If there was a large amount of missing data, or no appropriate steps to manage missing data this was marked as
high risk. Where it was unclear, this was scored as uncertain risk. For selective outcome reporting, if a study
protocol was available and all outcomes described were
reported this was scored as low risk. If not all outcomes
were described this was scored as high risk. Where no
study protocol was available this was rated as uncertain
risk. For the final domain, other sources of bias, studies
were scored as low risk if the reviewers felt there were no
other sources of bias that could affect the results. As high
risk if there were other potential sources of bias, such as
Room J, et al. BMJ Open 2017;7:e019221. doi:10.1136/bmjopen-2017-019221

small sample size, where unclear this was scored as uncertain risk. Disagreement between reviewers was resolved
through discussion. If consensus was not met a third
reviewer was available. If it was necessary authors were
contacted for further information.
Data synthesis
The heterogeneous nature of the interventions and the
different outcomes used for measuring exercise adherence prevented the use of meta-analysis. Therefore, the
interventions are classified according to the behaviour
change techniques that they employ, as described in the
predefined BCTT.33 This taxonomy categorises behaviour
change techniques by the active ingredients they use. Interventions from included studies were grouped into categories according to the techniques that they employed.
Study interventions were reviewed and compared against
the definitions used to define each technique. All techniques in the taxonomy fall within 1 of 16 categories. The
interventions were placed into categories according to
the techniques that were identified during the process of
reviewing and comparing against technique definitions.
Results
A total of 5737 papers were identified through database searches, after screening the title and abstract and
removing duplicates 5425 were removed. The full text was
retrieved for the remaining 312 papers, 301 papers were
removed at this stage as they did not meet the inclusion
criteria. This left 11 studies which were included in the
review.40–42 46–53 A flow chart of this process can be seen
in figure 2.
Risk of bias
Eleven studies were assessed using the Cochrane Collaboration’s tool for assessing risk of bias. No studies were
rated as low risk of bias, two as moderate risk of bias and
nine as high risk of bias. The scores for each domain can
be seen in figure 3. The most common area where risk of
bias was observed was in the relatively small sample sizes,
and the lack of sample size justification of most studies.
Types of intervention
Several types of intervention were identified, these are
categorised according to the BCTT developed by Michie
et al.33 For a full description of the studies see table 1.
Comparison of behaviour
One study with high risk of bias41 compared exercise
instruction given in audio and video format in addition to
written instructions, they found no significant difference
in mean exercise adherence between groups at 1–4 weeks
(P=0.690) and 5–8 weeks (P=0.538).
Feedback and monitoring
One study47 with a high risk of bias, provided heart failure
participants with individual graphic feedback, related to
their exercise goal. They found a significant difference
5
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Individualised graphic
feedback on exercise
goals, participation and
problem solving

Heart failure
Mean age 66.4 years
Gender
Male=87.5%

Duncan and Pozehl

Physical therapy
patients with low back,
hip or knee symptoms
Mean age years (SD)
69.3 (6.87)
Gender
Male=28.3%

Intermittent
claudication
Mean age years (SD)
Control 65 (10)
Supervised ex 66 (12)
Home ex 65 (11)
Gender
Male=47.9%

Gallagher 49

Gardner et al50

47

Weekly exercise and
motivation class

Intermittent
claudication
Mean age 67 years
Gender
Male=67%

Cheetham et al52

Behavioural theory

Supervised vs
unsupervised exercise
1) Home exercise
(no supervision) for
12 weeks+step activity
monitor
2) Supervised exercise
for 12 weeks+step activity
monitor

Printed messages and
magnets underpinned by
socioemotional selectivity
theory
1) Emotional and
meaningful message
2) Factual and information
message
None given

Socioemotional
selectivity theory

Social learning theory

None given

Guidance and supervision None given
1) Two supervised sessions
and one unsupervised a
week
2) One supervised session
and two unsupervised
session a week

Frail elderly
Mean age years (SD)
High guidance 80.0
(6.7), dropouts 80.8
(5.3)
Medium guidance 79.3
(7.0), dropouts 79.9
(5.9), control 77.2 (6.5),
dropouts 75.2 (10.5)
Gender
Male=5.6%

Boshuizen et al48

Adherence intervention

Population

study characteristics

Author

Table 1

Exercise advice:
verbal and written

Asked to remain
habitually active

Control or
comparison

Total exercise sessions, using step
activity monitor and exercise log
book

Self-reported adherence to their
exercise programme (used to
calculated adherence score)

Average adherence
score %
Emotional 60% (SD
34.4%)
Fact 55.3% (SD 34.0%)
(No significant difference
between groups)

Exercise sessions
completed
12 weeks
Control 59.3 (SD 11.1)
Intervention 62.3 (SD 6.4)
24 weeks
Control 41.2 (SD 9.7)
Intervention 59.6 (SD
10.6)*
*Significant difference
(P<0.01)

Average frequency of
30 min walks to near pain
undertaken
Supervised exercise
<3 times 2
three times 8
>3 times 19
Advice
<3 times 9
three times 11
>3 times 9

Percentage of exercise
sessions undertaken
High guidance 79 (range
57–100)
Medium guidance 72
(range 20–93)
(No significant difference
between groups)

Results

Encouraged to
Total exercise sessions
walk more on their completed %
own
Supervised group 84.8
(SD 20.9)
Home group 82.5 (SD
27.7)
(No significant difference
between groups)

One message
group compared
with the other

Exercise diaries—number of sessions Exercise
completed
programme
without adherence
intervention

Self-reported compliance at
6 months—asked whether they
walked <3 times, three times
or >3 times a week
Data compiled by blinded personnel

Percentage of exercise sessions
(supervised+unsupervised), taken
from physical therapists records and
self-report diaries.
At each location different physical
therapists collected outcomes from
those that lead the training

Measure of adherence

Continued

The relatively high adherence
rate in home-based exercise
was similar to that found
with the supervised
exercise group

No significant difference found
in participants’ adherence
between the message groups

The adherence intervention
can increase exercise
sessions completed after
finishing a supervised exercise
programme in patients with
heart failure

A larger number of people
in the exercise class group
reported to be walking either
three times a week or >3 times
a week (P=0.012)

No significant difference in the
number of exercise sessions
completed between the
groups

Conclusion
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Older adults who
engage in aerobic or
strengthening exercise
<3 or more days a
week
Mean age years (SD)
71.8 (5.1)
Gender
Male=24.1%

Osteoarthritis of the hip
and/or knee
Mean age Years (SD)
Brochure 71.1 (6.83)
Audio 70.9 (7.23)
Video 69.2 (6.36)
Gender
Male=33%

Chronic lung disease
Mean age 67 years
Gender
Male=92.5%

Schneider et al42

Schoo et al41

Steele et al46

Parkinson’s disease
and depression
Mean age years (SD)
70.2 (7.9)
Gender
Male=63.3%

Population

Continued

53

Ridgel et al

Author

Table 1

None given

CBT

None given

Behavioural theory

Weekly phone calls and
None given
one home visit over
3 months
Consisting of dealing
with queries about
exercise adherence,
problem solving,
exercise maintenance,
recommendations
about health problems,
encouragement, evaluated
home safety, assistance
in establishing an
individualised exercise
routine. Receiving a digital
pedometer and exercise
handbook

Exercise programme
instruction method:
1) Brochure+audio tape
2) Brochure+video tape

Cognitive behavioural
therapy (CBT)
1) CBT group
2) Attention-control
education group

Psychoeducation, peer
education/support, group
exercise (Enhanced
EXerCisE thErapy
(EXCEED) group)

Adherence intervention

Exercise diary—total minutes of
exercise

Home exercise log sheets

Time spent exercising in the past
month. Exercise behaviour was
assessed by a research assistant
blinded to group allocation

Number of exercise sessions
attended, recorded by a research
assistant. Those performing outcome
measures were blinded to group
assignment

Measure of adherence
Number of exercise
sessions attended at
12 weeks
EXCEED=20.7 (SD 8.1)
SGE=22.0 (SD 8.0)

Results

Both groups attended a
similar number of exercise
sessions

Conclusion

Continued care
from referring
provider.
Recommendation
for continuation
of the exercise
programme.
Invited to attend
the lung club
group sessions.

Brochure-only
group

Minutes of exercise
Pre-intervention
Control 14 (SD 14)
Intervention 21 (SD 19)*
Postintervention
Control 28 (SD 21)
Intervention 30 (SD 32)
20 weeks
Control 16 (SD 19)
Intervention 32 (SD 46)*
1 year
Control 22 (SD 25)
Intervention 33 (SD 36)
*Significant differences
(P<0.05)

Home exercise adherence
(median)
1–4 weeks: Brochure 93%
Video 92%
Audio 89%
5–8 weeks: Brochure
89.5%
Video 81.5%
Audio 87%
(No significant
differences)

Continued

The adherence intervention
gave limited improvement
in the short term regarding
self-reported maintenance
of exercise after pulmonary
rehabilitation in highly
sedentary chronic lung
disease patients. No longterm benefit was found

Audio and video tapes given
in addition to an exercise
brochure, did not show
an increase in adherence
compared with the brochure
only group

No significant difference with
Control group—no Time spent exercising
time spent exercising between
CBT, no education Strengthening exercises
group
(h)
groups
3 months to 6 months
CBT 1.0 (SD 0.8) 1.0 (0.7)
Education 1.1 (SD 0.8)
1.0 (0.7)
Control 1.3 (SD 1.3) 1.2
(1.3)
9 months 12 months
CBT 1.0 (1.2) 0.9 (1.0)
Education 1.2 (2.3) 1.2
(2.4)
Control 1.0 (1.0) 1.1 (1.1)
(No significant difference
between groups)

Self-guided
psychoeducation
and
exercise (SGE). No
group interactions
or peer education

Control or
comparison
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People at risk of falling
Mean age Years (SD)
Tele ex 76.1 (7.9)
Comm ex 74.1 (6.9)
Home ex 75.9 (6.3)
Gender
Male=15.6%

Postcardiac
rehabilitation
Mean age years (SD)
66.7 (9.4)
Gender
Male=69%

Wu et al40

Yates et al51

Behavioural theory

Booster sessions,
structured education and
counselling given
1) Over the phone
2) In clinic

Self-efficacy theory

Method of delivering
None given
exercise programme:
1) Instructor lead video call
at home
2) Instructor lead
community-based group

Adherence intervention

*Significant (P<0.05) difference between control and intervention.

Population

Continued

Author

Table 1

Considered adherent if they had
performed exercise ≥3 times a week

Log sheets
-Number of sessions
-Time exercising

Measure of adherence

Usual care—one
telephone call at
4–6 weeks

Home exercise
with a digital
versatile disc
(DVD)

Control or
comparison

Adherence rate at
3 months
Control 50%
Clinic 70%
Phone 75%
Adherence rate at
6 months
Control 50%
Clinic 40%
Phone 63%
(No significant difference
were found between
groups)

Total time exercising (h)
Tele 30 (SD 12)
Comm 31 (SD 12)
Home 17 (SD 17)
Attendance rate (%)
Tele 69 (SD 27)
Comm 72 (SD 27)
Home 38 (SD 46)
(Tele and comm
significantly higher for
time exercising and
attendance rate (both
P<0.01)

Results

Adherence to the
recommended exercise
programme was greater in
the two treatment groups
compared with usual care,
but differences were not
significant

Compared with
home exercise, tele ex (video
conferencing) and comm ex
(community class) were better
for total time spent exercising
and number of exercise
sessions completed

Conclusion
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between number of exercise sessions completed between
a group that received the intervention and a control
group at 24 weeks (P<0.01).
Another study40 with a high risk of bias, compared
adherence with a Tai Chi exercise programme delivered
through an interactive telecommunication approach, or
a class in a community centre, compared with exercising
at home with a digital versatile disc (DVD) for people at
risk of falling. They found the telecommunication and
community-based groups had significantly higher results
for time exercising and attendance rate compared with
home exercise (P<0.01).
A further study52 with a high risk of bias, compared a
weekly exercise and motivation classes lasting 6 months
against written and verbal exercise advice, for those with
intermittent claudication. Participants were advised to
walk at least three times a week to near maximal pain. At
6 months, there were more participants in the intervention group who reported to be walking either three times
a week, or more than three times a week, in comparison
to the advice group (P<0.012).
Social support
A study46 with a high risk of bias, tested an adherence
intervention for participants with chronic lung disease.
The intervention included weekly phone calls and one
home visit over a 3-month period. The phone calls and
visit included dealing with queries about exercise adherence and exercise maintenance, problem solving, discussion and recommendations about health problems and
encouragement. With home visits that evaluated home
safety and helped establish an individualised exercise
routine. This study found a short-term difference in
minutes of exercise undertaken, between the intervention and a control at 20 weeks (P<0.05). Although this
difference was absent at 1 year follow-up.
A second study with a high risk of bias48 looked at
guidance and supervision for the frail elderly, testing the
difference between a high guidance group and a medium
guidance group. They found no difference between
groups for percentage of exercise sessions undertaken.
A third study with a high risk of bias53 compared a
group that received psychoeducation, peer support and
group exercise, with a group that undertook self-guided
psychoeducation and exercise. They found that both
groups attended a similar number of exercise sessions at
12 weeks.
A study50 with a moderate risk of bias, investigated
supervised exercise versus home-based exercise with
no supervision. They found no significant difference
between groups with regard to total exercise sessions
completed (P=0.712).
Natural consequences
One study49 with moderate risk of bias provided two
different types of adherence messages based on Socioemotional Selectivity Theory,54 one message emphasised
emotionally meaning reasons to exercise, for example,
Room J, et al. BMJ Open 2017;7:e019221. doi:10.1136/bmjopen-2017-019221

spending time with loved ones. The other message
emphasised knowledge-related goals, for example,
stronger muscles. No significant difference was found
in an average adherence score between the two groups
2 weeks after discharge from physical therapy (P=0.03).
Identity
One study42 with a high risk of bias, compared cognitive
behavioural therapy (CBT), an attention control education group and a control group. The primary emphasis
of the CBT was to teach older people to recognise and
modify their thoughts or interpretations about exercise.
They found no significant difference in time spent exercising between groups at 3, 6, 9 and 12 months.
Goals and planning
A study51 with a high risk of bias, compared a structured
educational counselling booster session, given over the
phone, or face to face, compared with usual care. During
the booster sessions, participant’s individualised goals
were used as a basis for intervening. Where participants
were progressing towards goal achievement they received
praise, and were encouraged to attribute their accomplishment to their own ability. In addition, discussion
of factors inhibiting achievement of goals took place.
They found no significant differences in adherence rates
between groups at 3 and 6 months.
Behavioural theories
Four studies used behavioural theories to justify their chosen
intervention. Duncan and Pozehl47 delivered an intervention which offered individual graphic feedback, related to
the exercise goal. This was underpinned by Social Learning
Theory, a theory in which Bandura suggested that people
can learn through observation of others, their behaviour
and the outcomes of their behaviour.55 Gallagher’s49 intervention used two different types of adherence messages,
one message emphasised emotionally meaning reasons to
exercise, while the other message emphasised knowledge
related goals. This was based on Socioemotional Selectivity
theory,54 a theory that posits that time effects the pursuit
of social goals. Social motives can fall into those that deal
with the acquisition of knowledge, or those that relate to
regulation of emotion. Once time is perceived as limited
emotional goals take priority over knowledge acquisition.
Schneider et al42 used a CBT intervention. CBT works on
the principle that thoughts, emotions, physical feelings,
situations and actions are connected, CBT aims to help
people break down any negative thought cycles.56 Finally,
Yates et al51 used booster sessions delivered over the phone
or face to face. Bandura’s self-efficacy57 was used to inform
their intervention. Self-efficacy refers to the magnitude of
a person’s belief in their ability to undertake a task and
achieve a desired goal. Seven studies did not cite a specific
behavioural theory to justify their intervention. Of the
studies which reported a behavioural theory, one reported
a significant improvement in exercise adherence, this was
Duncan and Pozehl.47
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Discussion
This review investigated interventions tested in RCTs to
improve exercise adherence in older adults. Interventions
were categorised using the BCTT.33 Interventions categorised in the feedback and monitoring group demonstrated positive results for exercise adherence, although
risk of bias limits generalisability of these results. The
inconclusive results mirror similar results to adherence
prompting interventions in other populations. Peek
et al35 investigated interventions to support adherence
to physiotherapy prescribed self-management strategies, they found that although some interventions had
a positive impact on adherence, there was insufficient
data to recommend their use clinically. Another review
by McLean et al58 investigated interventions to improve
adherence to musculoskeletal physiotherapy treatment,
they found moderate evidence that a motivational cognitive behavioural programme is effective at enhancing
attendance to clinic sessions which were exercise based,
but conflicting evidence that adherence approaches
improve short-term exercise adherence, and strong
evidence that adherence interventions were not effective
at enhancing long-term exercise adherence. Although
it has previously been found that there is evidence
that interventions can improve exercise adherence in
disease-specific populations which are relevant to older
people, such as osteoarthritis and rheumatoid arthritis,36
back pain and hip and knee osteoarthritis.37
This review provides a synthesis of evidence specifically
for older patients, without considering a specific condition. Four papers reported positive results. Three of these
interventions were categorised in the feedback and monitoring category. Namely, exercise delivered by telecommunication or in a community class setting,40 supervised
exercise and motivation classes52 and graphic feedback
delivered by a healthcare professional.47 Interestingly,
the method of feedback or monitoring differed across
these studies, yet they all demonstrated positive results.
Although the limitations of these studies reduce their
generalisability, there may be scope for further investigation in this area. It may be that monitoring and feedback
interventions can help to overcome some of the barriers
to exercise adherence in older people, such as low self-efficacy and motivation,27 or help to facilitate exercise adherence, for example, it has been previously reported that
adherence is generally better in programmes with supervision.21 Peek et al35 reported that activity monitoring and
feedback systems may help to promote adherence. This
is in line with evidence from other populations.59 60 It has
been reported that feedback may improve adherence to
an exercise programme, for adults with borderline hypertension.59 Feedback is also of use in areas such as self-care
in those with diabetes.60 One of the common factors that
these interventions possess is that the number of contacts
with healthcare professionals is greater than the control.
This is reflective of work in other areas where number of
contacts can affect behaviour change, such as with using
10

exercise advice to treat young adults with prehypertension and hypertension.61
Prescribed exercise is a prominent treatment option,
which is likely to be used further as people live longer,62
with more likelihood of LTCs.26 Strategies to promote
adherence should therefore remain an important factor
for those who prescribe exercise. An area in which exercise adherence research could move forwards would be
to consider the theory that underpins interventions.
Measuring adherence is essentially measuring behaviour
change in participants, that is, the participant’s behaviour
corresponding to recommendation from a healthcare
provider,16 in this case following an exercise programme.
It is interesting that seven of the studies included did not
appear to have used any behavioural theory. This could
have potential impact on the effectiveness of interventions. An important aspect in developing complex interventions, as outlined by the MRC’s guidance is using the
best available evidence and appropriate theory.63 If adherence interventions lack theoretical underpinning, then
the chances of successfully changing people’s behaviour
may be limited. It may also affect the ability to appropriately categorise and replicate interventions.
Even where behavioural approaches are considered,
there may still be room for further consideration. Michie
et al64 developed a framework for behaviour change interventions, The Behaviour Change Wheel. This model posits
that the three crucial components to behaviour change
are capability, opportunity and motivation. Interventions
may need to target one, two or even all three components
to facilitate change. Approaches targeting only one area
may not result in the desired change in behaviour. For
example, giving information may target capability, while
having no effect on opportunity or motivation. Well-developed interventions underpinned by appropriate theory,
are likely to maximise the potential for behaviour change,
in this case adherence to prescribed exercise.
One of the challenges to research in the field of exercise
adherence is measuring adherence itself. It has previously
been reported that numerous methods for reporting
exercise adherence exist, however, on the whole there is
a lack of measures with reported validity and reliability.65
This is in line with the results of this review. The papers
included used a diverse range of adherence outcome
measures. Robust outcome measures would offer greater
confidence in the effects of interventions, in addition to
making the comparison of interventions and meta-analysis
more straightforward. A further consideration in the area
of exercise adherence interventions is that of contextual
equivalence of intervention and control groups. Bishop et
al66 reviewed the contextual effects and behaviour change
techniques of both control and target interventions, in
trials from a Cochrane review of physical activity. They
conclude that a broad range of control interventions
are used in this field. This in turn may influence effect
size, due to the different behaviour change techniques
that are included within the numerous different control
interventions. It is important that future work considers
Room J, et al. BMJ Open 2017;7:e019221. doi:10.1136/bmjopen-2017-019221
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the contextual equivalence of control and intervention
groups in the area of exercise adherence, such as considered in the review by Nicolson et al.37
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Strengths and limitations
This review systematically searched the literature
with clear inclusion and exclusion criteria using an
appropriate risk of bias assessment tool. It also used a
predefined BCTT allowing the categorisation and evaluation of interventions. Limitations of this review include
the moderate to high risk of bias of the studies, in particular due to small sample sizes leading to underpowered
studies. Also, it was not possible to perform meta-analyses
due to the heterogeneous nature of the interventions and
measurements of adherence, it is also known that there is
a lack of well-developed measures of adherence for therapeutic exercise,65 making it more challenging to capture
the effect of adherence interventions. Another consideration is that although it was beyond the scope of this
review to analyse health outcomes, adherence promoting
interventions do need to be considered in the context
of these health outcome results. For it is appropriate to
ensure that intervening to promote adherence also offers
an improvement in health outcome, or at least causes
no harm. Finally, only papers published in English were
considered for this review. It is possible that there are
studies published in languages other than English that
would have changed the results of the review.
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Future research
Interventions that focused on feedback and monitoring
demonstrated significant results. However, these types of
intervention need to be tested in appropriately powered
trials. Second, there is need for the development of adherence interventions underpinned by appropriate theory.
Finally, there is need for robust adherence measures
that are valid and reliable to be developed, in order to
adequately assess the effectiveness of interventions.

Conclusion
This review provides an overview of interventions to
improve exercise adherence in older people. Interventions grouped in the feedback and monitoring category
of the BCTT demonstrated positive effects on exercise
adherence, although risk of bias limits the generalisability
of these approaches. There is need for better reporting,
use and the development of theoretically derived interventions in the field of exercise adherence for older
people. Robust measures of adherence, in order to
adequately test these interventions would also be of use.
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