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Abstract: Physical inactivity is a major concern and poor adherence to exercise programs is often
reported. The aim of this paper was to systematically review published reviews on the study of
adherence to physical exercise in chronic patients and older adults and to identify those adherencerelated key factors more frequently suggested by reviews for that population. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were followed. Results were
classified considering the target population and participants’ characteristics to identify the most
repeated factors obtained for each condition. Fifty-five articles were finally included. Fourteen
key factors were identified as relevant to increase adherence to physical exercise by at least ten
reviews: (a) characteristics of the exercise program, (b) involvement of professionals from different
disciplines, (c) supervision, (d) technology, (e) initial exploration of participant’s characteristics,
barriers, and facilitators, (f) participants education, adequate expectations and knowledge about risks
and benefits, (g) enjoyment and absence of unpleasant experiences, (h) integration in daily living,
(i) social support and relatedness, (j) communication and feedback, (k) available progress information
and monitoring, (l) self-efficacy and competence, (m) participant’s active role and (n) goal setting.
Therefore, adherence to physical exercise is affected by several variables that can be controlled and
modified by researchers and professionals.
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1. Introduction
The increase in life expectancy and the remarkable advances in medicine have caused
the mean age of the global population to progressively increase [1]. Linked to this, the
number of people suffering from one or more chronic diseases has dramatically risen, which
leads to large economic costs for countries and a greater need for health care services [2].
Physical exercise has become standard practice in clinical care due to the fact that it leads
to numerous benefits in many different pathological and non-pathological populations [3].
In this regard, the inclusion of physical exercise programs in treatment plans is now an
essential tool for most health care providers, while the use of evidence-based exercise
programs subjected to the evaluation of exercise professionals is considered key in the
prevention and treatment of many conditions [3,4].

Int. J. Environ. Res. Public Health 2021, 18, 2023. https://doi.org/10.3390/ijerph18042023

https://www.mdpi.com/journal/ijerph

Int. J. Environ. Res. Public Health 2021, 18, 2023

2 of 24

Every year, hundreds of randomized controlled trials aimed to evaluate the effects of
physical exercise on health-related variables are published. That is the consequence of a
large investment of public and private institutions and the work of many researchers, who
have demonstrated that physical exercise leads to numerous benefits in many different
pathological and non-pathological populations [3]. As a result, physical exercise has
become a medicine that everyone should take regularly [5] and many different campaigns,
advertisements, and policies have been developed to spread that message [6,7]. However,
although most people know the relevance of having an active life as a part of a healthy
lifestyle, inactivity is still a major concern and the number of sedentary people has not been
properly reduced [8,9].
Therefore, there is a key question that researchers working on physical exercise and
health must ask: why people not exercise even knowing how good it is for their own
health? The answer to this question may be related to the lack of proper information that
enhances motivation and adherence to the exercise guidelines proposed. For example, the
World Health Organization (WHO) has recently published new guidelines on physical
activity and sedentary behavior, indicating that adults should do at least 150–300 min of
moderate-intensity aerobic physical activity, or at least 75–150 min of vigorous intensity
aerobic physical activity, or a combination of moderate- and vigorous-intensity activity
throughout the week, in order to obtain substantial health benefits [5]. However, these
guidelines lack any information regarding strategies to ensure that individuals maintain
these levels of physical exercise over time nor strategies to motivate sedentary individuals to start exercising. Hence, it seems that neither the knowledge of the benefits of
exercise nor the setting of minimum thresholds of exercise are driving forces to reduce
sedentarism effectively.
Low levels of adherence to exercise may cause some randomized controlled trials
aimed to assess the benefits of exercise on one or several health outcomes to not achieve significant results [10,11]. However, the adherence problem may be bigger when talking about
the general population that does not participate in those kinds of studies since participants
in randomized controlled trials are usually volunteers, selected according to inclusion and
exclusion criteria that often rejects individuals with severe impairments that may reduce
their adherence (for instance, it is usual that people with severe cognitive impairment
are excluded in articles involving older adults or Parkinson’s Disease patients [12,13] and
people with bone metastasis are excluded in cancer studies [14]). Furthermore, as volunteers, it can be assumed that participants in studies may be inherently motivated, or at
least they are willing to be involved. However, this cannot be assumed for everyone in the
general population and it could happen that patients engaging in clinical trials may not
be representative of the population in question, since their psychological predisposition
to exercise may be different than the predisposition of the others [15]. In addition to the
selection of volunteers and ideal participants, randomized controlled trials often tend to
be highly supervised, which may explain why the levels of adherence are often higher
compared to observational studies [16].
Many theories and models have been proposed from different disciplines to explain
the “adherence to exercise” phenomenon [17,18]. Some articles have suggested the need for
a parallel psychological intervention, in addition to the exercise program, to aid in behavior
change [19]. Others have proposed the benefits of increasing participants’ motivation towards exercise by paying more attention to the three basic psychological needs: autonomy,
competence, and relatedness [20]. Previous studies have also tried to increase the adherence to physical exercise programs by including technological gadgets or by proposing
alternative forms of exercise [21,22]. There are even some authors who have suggested
the convenience of paying people for doing exercise, as some insurance companies have
started to do, knowing that their clients will be healthier if they are physically active and
their incomes will be accordingly increased [23].
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Despite the large number of studies on adherence to exercise, the very concept of
adherence is not well established and varies from one study to another, confusing adherence
with other terms like attendance, i.e., the number or the percentage of sessions attended [24].
Another not fully appropriate way to conceive adherence to exercise is by counting the
number of dropouts during their exercise intervention. Following this last conception, one
could interpret good adherence to their program when the percentage of their participants
who finished the intervention is high. In this regard, the Physiotherapy Evidence Database
(PEDro) Scale suggests that measurements of the key variables should be obtained from
more than 85% of the initially randomized participants [25]. Thus, that criterion is based
on the number of dropouts, but it does not establish the need of completing a minimum
percentage of sessions (attendance) nor the involvement of the participants during the
sessions. In this regard, adherence has been described as the extent to which the behavior of
a person correlates with the agreed plan of the suggested exercise intervention, so it would
be related to the degree to which the target intensity and volume are achieved [24,26].
Therefore, adherence to exercise is a concept with deeper roots in the participant’s behavior
than a mere number of dropouts or percentage of sessions attended.
Following this last definition of adherence that includes the assessment of the intensity
and volume achieved, new advances in technology have made easier the assessment of
adherence given that the exercise intensity and volume can be more easily monitored or
even self-monitored by the participant [27]. However, the use of technology involves other
problems that should be considered, such as economic costs, the additional time required
to set it, the potential unpleasant or uncomfortable experiences, the difficulties experienced
by the participants to use it appropriately, and the shame or simply the reluctance of people
who do not want to use it [21,28].
Despite all the above-mentioned information and the number of articles published on
this topic, to date, there are mixed and inconclusive results regarding the best practices
for increasing exercise adherence, with large heterogeneity in terms of physical exercise
type recommended, the psychological approach used, the target population, the need to
treat a chronic disease, the age of patients and the main aim of the exercise interventions.
Therefore, the current study aimed to systematically review published reviews on the study
of adherence to physical exercise in chronic patients and older adults and to identify those
adherence-related key factors more frequently suggested by reviews for chronic disease
patients and older adults.
2. Materials and Methods
The current systematic review of reviews has been developed following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [29].
2.1. Search Strategy and Selection of Studies
The search for published studies was conducted in October 2019 in the scientific
databases PubMed (MEDLINE) and Web of Sciences (including KCI-Korean Journal
Database, MEDLINE, Russian Science Citation Index, and SciELO Citation Index). The
terms used for the search were “adherence”, “exercise”, and “systematic review OR metaanalysis” separated by the Boolean operator AND. To select articles focused on adherence
to exercise and avoid those that only included adherence as a secondary or complementary
measure, the term “adherence” had to be within the title of the article. Only articles published in the last 10 years (2010 to present) were included in the search to show an updated
picture of the topic. The search for published studies was independently performed by
two authors (DC-M and AML-P) and disagreements were resolved through discussion.
Screening of searched articles and its subsequently full-text review was carried out
regarding the following inclusion criteria: (a) systematic/narrative review and/or metaanalysis design, (b) studies focused on patients with chronic disease patients or older
people as the target population, (c) focused on any type of physical exercise and (d) aimed
to identify factors associated with adherence to exercise. Besides, articles fulfilling the
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following criteria were excluded: (a) reviews written in any language different from English
or Spanish, (b) studies focused on the concept or definition of adherence, (c) articles aimed
to analyze the relationship between adherence and intervention’s effects, (d) reviews
focused on the methods used to assess adherence.
2.2. Data Extraction
The identified review articles were distributed among all the authors of this study
and data extraction was performed by duplicate. For each article, the researcher manually
extracted the information about the population, intervention, aim, conclusion, and study
design, following the PICOS (Population/Problem, Intervention, Comparator, Outcome
and Study Design) approach. Key factors reported in reviews and meta-analysis were
extracted by checking the results, discussion, and conclusion sections of each article. These
key aspects were factors identified in the reviews that may affect adherence to exercise in
the target populations. After this, the information obtained through data extraction was
compared between the two researchers assigned to each article, and all observed differences
were scrutinized and corrected. A third researcher was sought in the case of discrepancy.
2.3. Data Synthesis
After extracting the data, another author checked and combined the information
of each article and prepared the tables that summarize the data of all articles
(Supplementary data Table S1). The main key factors extracted from the articles were
grouped in topics to enhance the comprehension of the results outcomes. This classification
of findings was performed based on the identified factors from the studies included in this
review and included:
1.

2.
3.
4.

5.

6.

7.
8.
9.

10.
11.

Characteristics of the exercise program, that would comprise those factors related to
how the physical exercise is planned, including the individualization, the evidencebased settings, and other characteristics such as frequency, duration, intensity,
or volume.
Involvement of professionals from different disciplines, that would be related to the
convenience of including experts or methods from different disciplines.
Supervision, which would include the significance or irrelevance of supervising the
exercise interventions.
Technology, which would be focused on the potential additional benefits or disadvantages of including technological devices and applications to conduct the physical
exercise intervention.
Initial exploration of participant’s characteristics, barriers, and facilitators, which
would include the identification of relevant variables of the patients before the exercise
interventions that could reduce or increase the adherence to exercise.
Participants’ education, adequate expectations, and knowledge about risks and benefits, which would be related to what the participants know or learn about the
relevance of physical exercise for their own health so that the expectations about the
improvements were not inaccurate.
Enjoyment and absence of unpleasant experiences, which would be related to the
pleasure obtained while exercising and also by the absence of pain or discomfort.
Integration in daily living, which includes the consideration of the participant’s
preferences and background to adapt the exercise characteristics and settings.
Social support and relatedness, which includes support from peers, staff, and family,
as well as the establishment of positive social interactions and feelings of belonging
to a group.
Communication and feedback, which is related to the effective interaction between
the staff and the participant.
Available progress information and monitoring, providing enough information to
the patient so that they can be aware of the changes and improvements from objective data.
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Self-efficacy and competence, which is related to the participant’s perception of what
they can do and what they will be able to do.
Participant’s active role, which would include self-management, self-control, selfmonitoring, autonomy, and empowerment.
Goal setting, which is related to the establishment of adequate objectives.

Afterward, the reviews were classified considering the target population and participants’ characteristics in order to identify the most repeated factors obtained for each
condition: cancer, cardiovascular disease, older people, participants with musculoskeletal
pain, obesity patients, and exercise referral schemes.
3. Results
3.1. Study Selection

Identification

In the original database search, 184 studies were initially identified, 85 articles in
PubMed and 99 in Web of Sciences (see Figure 1). After removing 102 duplicated articles,
studies were screened by analyzing their titles and abstracts. Subsequently, 34 records were
excluded due to different reasons: three were abstracts or letters to the editor, seven were
focused on the assessment of adherence or its concepts uniquely, four were study protocols
and twenty were not focused on exercise. The full-text total of 68 articles was re-viewed
and 13 of them were excluded for different reasons: not having chronic patients or older
adults as target population (n = 3), not being focused on exercise (n = 6), focused on the
evaluation of adherence (n = 1), aimed to explore the relationship between adherence and
Int. J. Environ. Res. Public Healthphysical
2021, 18, x exercise improvements (n = 1) or not being a review (n = 2). Thus, 55 articles,
6 of 25
published from 2010 to 2019, were finally included in the current umbrella review.

Records identified through database
searching (n = 184)
PubMed (n = 85 )
Web of Sciences (n = 99)

Additional records identified through
other sources
(n = 0)

Included

Eligibility

Screening

Records after duplicates removed
(n = 102)
Records excluded (n = 34)
Meeting abstract or letter to editor (n = 3)
Article focused on the evaluation of adherence
or the concept of adherence (n = 7)
Study protocol (n = 4)
Not focused on exercise (n = 20)

Records screened
(n = 102)

Full-text articles assessed for
eligibility
(n = 68)

Studies included in
qualitative synthesis
(n = 55)

Full-text articles excluded, with reasons (n =13):
No chronic patients or older adults (n = 3)
Not focused on exercise (n = 6)
Aimed to explore the relation between
adherence and improvements (n = 1)
Focused on the evaluation of adherence (n = 1)
No review (n = 2)

Figure
1. Flow
diagram
of selection
the selection
process.
Figure
1. Flow
diagram
of the
process.
Table 1. Summary of the sample characteristics, type of exercise, and number of reviews identified
for each sample and exercise type.

Patients Characteristics

Number
of

Type of Exercise
Interventions
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3.2. Study Characteristics
The main characteristics of the selected reviews are reported in Table 1. The 55 reviews included 11 meta-analyses. Regarding chronic patients and older adults, seven
articles were focused on cancer [11,14,30–34], seven on cardiovascular disease [28,35–40],
eight on elderly people [21,41–47], twelve on musculoskeletal disorders [48–60], three in
obesity or weight loss [16,61,62], six on multiple chronic diseases [12,27,63–65], two on
intermittent claudication [66,67], two on population with mild cognitive impairment and
dementia [68,69], and single articles analyzed Parkinson’s disease patients [13], type-2 diabetes patients [70], solid-organ transplant candidates [15], and participants under vestibular
rehabilitation [71].
Table 1. Summary of the sample characteristics, type of exercise, and number of reviews identified for each sample and
exercise type.
Number of
Studies

Type of Exercise
Interventions Revised

Cancer

Cancer patients or survivors
Advanced cancer
Non-small cell lung cancer
Colorectal cancer

4
1
1
1

Home-based: 1 review
Any: 6 reviews

Cardiovascular disease

Heart failure
Under cardiac rehabilitation program
General cardiovascular conditions

2
4
1

Center-based: 1 review
Any: 6 reviews

Falls prevention

3

Healthy elderly

5

Low back pain
Arthritis
Osteoporosis/osteopenia
General/multiple musculoskeletal pain or
chronic conditions

1
3
1

Patients Characteristics

Older adults

Musculoskeletal disorders

7

Center-based: 2 review
Home-based: 1 review
Any: 5 reviews
Center-based: 1 review
Home-based: 1 review
Any: 10 reviews

Obesity or weight loss

3

Center-based: 3 review

Intermittent claudication

2

Center-based: 1 review
Any: 1 review

Mild cognitive impairment and dementia

2

Center-based: 1 review
Any: 1 review

Parkinson

1

Any: 1 review

Type 2 diabetes

1

Any: 1 review

Solid-organ transplant candidates

1

Any: 1 review

Under vestibular rehabilitation

1

Home-based: 1 review

Different chronic diseases

6

Center-based: 1 review
Home-based: 2 reviews
Any: 3 reviews

Exercise Referral schemes

4

Center-based: 2 reviews
Any: 2 reviews

Center-based: exercise programs specifically conducted in public or private centers; Home-based: exercise programs conducted at home;
Any: including both center-based of home-based.

Thirteen of the included revisions were based on exercise interventions conducted in
public or private centers, while five studies were focused on adherence to home-based exercise programs [41,48,58,71,72]. The remaining 37 reviews incorporated exercise programs
mixing center- and home-based interventions and in some cases also physical activity
interventions, like walking or leisure time activities. Although all the articles compromised
exercise interventions, some also included physiotherapy [52,55,58,60], lifestyle-changing
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interventions [33,61,62,70], exercise referral schemes [65,73–75], technology and multimedia effects [21,27,38,64], behavior change techniques [47,49,50,56,62], and barriers and
facilitators to exercise [46,52,59,69,75]. Those studies were included since they provided
valuable information about factors associated with adherence to exercise.
3.3. Outcome Results
The analysis performed revealed 14 key factors of exercise programs that may positively
influence their adherence rates. As Table 2 shows, these topics reported different sub-key
aspects that represent in more detail the characteristics of the most adhered programs.
Table 2. Summary of key factors according to different conditions.
Number of Reviews Including Each Key Factor
Key Factors

Sub-Key Factors

Exercise characteristics design

Characteristics of the exercise are
individualized and scientifically correct
The duration of the exercise intervention
is not too long

Total

Cancer

CVD

MusculoSkeletal
Disorders

Older
Adults

Obesity/
Weight
Loss

23

3

3

4

4

2

10

-

1

1

3

1

Multidisciplinarity

Multidisciplinary program

12

-

1

5

2

2

Supervision

Supervision

17

1

1

4

4

1

Technology

Use of adequate technology

12

-

3

1

3

1

Initial exploration of
participant’s characteristics,
barriers, and facilitators

Previous habits and physical and mental
health status of the participants are known
Barriers and facilitators are explored
before the exercise program is delivered to
search for alternatives

36

7

6

5

2

3

29

5

6

5

3

2

Participants education,
adequate expectations, and
knowledge about risks
and benefits

Participants are educated about physical
exercise in their condition
Participants are adequately informed
about the risks and benefits of
the program
Adequate expectations

17

2

4

3

2

1

15

-

3

1

4

1

15

-

3

3

3

1

Enjoyment and absence of
unpleasant experiences

Enjoyment
Absence of unpleasant experiences

10
9

1

1
-

3
3

2
1

1
1

29

3

2

5

5

3

Integration in daily living

Participant’s preferences and background
are considered in the program to enhance
its integration into their lifestyle
Good accessibility, adequate place, and
flexibility in the schedule

21

4

3

3

4

2

5
3
2

4
5
2

3
2
3

1
1
-

Social support and
relatedness

Social support from peers and family
Social support from the professional
Relatedness

22
22
11

1
2
-

Communication and
feedback

Intra-session feedback
Bilateral and fluid communication with
the staff

11

2

2

3

2

1

16

-

2

3

3

1

Available progress
information and monitoring

Objective information for patients to know
their progress
Exercise is monitored

17

1

3

2

5

2

16

2

4

-

3

2

Self-efficacy and competence

Self-efficacy
Competence

21
7

2
-

3
3

3
-

3
1

2
-

Participant’s active role

Self-management, self-control, and
self-monitoring
Autonomy and empowerment

16

1

3

4

1

-

8

-

1

1

2

-

12

1

2

5

-

2

Goal setting

Objectives are clear and established with
the patient

Each number represents the number of reviews that support each factor, overall, and according to the condition for those with 3 or more
reviews identified. CVD: cardiovascular disease.
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First, the results of the global analysis revealed that initial exploration of participant’s
characteristics, barriers, and facilitators seemed to be crucial to enhance exercise adherence
in general chronic patients and older adults. Concretely, thirty-six reviews identified the
importance of pre-participation evaluation of participants’ previous lifestyle habits as well
as their physical and mental health status. Besides, 29 reviews stated that possible barriers
and facilitators to exercise may need to be contemplated before the program’s delivery.
The next most distinguished key aspect, mentioned by twenty-nine articles, was to study
participants’ preferences and backgrounds to enhance the integration of exercise in their
lifestyle. Moreover, regarding the program design characteristics, twenty-three reviews
stated that developing an individualized exercise intervention could be a key point to
enhance adherence rates. Although the psychological variables did not reach such high
support in the general analysis, it appeared that fomenting participants’ self-efficacy may
be the most useful psychological factor in exercise adherence (21 articles).
As for the individual analysis of different health conditions registered, also presented
in Table 2, considering patients’ previous habits and physical and mental health status was
the most valuable aspect in patients with cancer [11,14,30–34], patients with cardiovascular
disease [28,35–37,39,40], patients with musculoskeletal disorders [48,49,52,54,59] and in exercise programs aimed to reduce obesity or in weight loss exercise interventions [16,61,62].
In older adults, five reviews supported the provision of objective information about their
progress and the consideration of participants’ preferences and background as effective
strategies to enhance adherence [21,41,42,46,47]. However, supervision by a health care
or exercise professional, individualization of the exercise program, providing information about exercise risks and benefits, and the election of an accessible location for the
development of the exercise program were each supported by four out of eight reviews.
Outlining briefly each of the chronic diseases, cancer exercise programs may
also need to analyze patients’ barriers and facilitators to exercise before the
intervention [14,30,31,33,34] and choose good accessibility and an adequate place to deliver
the intervention [11,14,30,34]. Exercise programs for patients with cardiovascular disease
should analyze exercise barriers and facilitators before the intervention [28,35–37,39,40],
but also, they should emphasize the importance of family and peer support [28,36–39],
together with exercise monitoring [28,35,37,38] and providing educational information
about how to exercise in their condition [35–38]. When interventions were carried out by
participants with musculoskeletal disorders, an assessment of the barriers and facilitators
appeared to be as crucial as analyzing their preferences and background and developing
multidisciplinary programs (five articles in each key aspect). Finally, in weight loss interventions, or with obese participants, patients’ preferences and backgrounds to enhance the
integration of the program in their lifestyle seemed to be essential [16,61,62].
4. Discussion
The main aim of the current systematic review of reviews was to identify key factors associated with adherence to physical exercise in patients with chronic diseases and
older adults. Many different key factors were identified in the included reviews as positive to promote adherence to exercise and they were organized and summarized in the
following lines.
4.1. Design of the Exercise Intervention
Regarding the design of the exercise program, two main key factors were identified:
(a) the individualization and the scientific basis of exercise type and (b) the duration of
the exercise program in weeks. The first key aspect can be divided in two since 21 of
the included reviews found that tailored exercise is necessary to achieve high levels of
adherence, and seven identified the need of conducting exercise interventions with a
scientific background, with five of those seven arguing that both aspects are relevant. The
other key factor identified by 10 reviews was the duration of the exercise. It was shown
that longer exercise interventions were related to lower adherence to the program. This

Int. J. Environ. Res. Public Health 2021, 18, 2023

9 of 24

outcome may be associated with the need to maintain a homogeneous exercise routine
during the entire exercise program in randomized controlled trials, which may cause some
individuals to drop the program due to the lack of variety. In this regard, the measurement
of adherence in programs that allow the change of exercise activities across the program
may be necessary to determine if the constraints of randomized controlled trials may be
overcome by affording patients more liberty to decide the exercise type.
From a patient-centered perspective, the individualization of the exercise in terms of
type, intensity, duration, frequency, but also in needs and interests, is necessary for effective
promotion of adherence. This would elicit a superior response not only due to a better
adjustment to the physiological demands of the activity but also due to enhanced patient
perception towards the exercise program. For instance, among patients with dementia,
those with better cognitive health often have lower adherence rates [69]. This could be
related to a non-adequate adjustment of demands, which may be only tailored to those
who have the poorest cognitive capacity in the group. That could also be true for groups
comprised of patients with different functional capacity, since exercise may be tailored
to those with the poorest physical function. Therefore, making homogeneous groups
in terms of interests, needs, and functionality will increase the adjustment of exercise
demands, social support, connectedness, and relatedness [42] as well as achieve a superior
physiological and psychological response.
Although some authors have pointed that the characteristics of the exercise program
may be related to exercise adherence, some aspects, like the type of exercise or exercise
intensity, are not often reported as key factors to promote adherence. In this regard,
we found a similar number of reviews showing that variables like intensity, frequency,
or volume are relevant and reviews reporting that they are not. Traditional exercise
interventions such as walking may reduce adherence compared to alternative options,
such as Nordic walking, resistance training, or circuit training [67], but walking can also be
considered as an accessible and feasible form of exercise that facilitates the attractiveness
of the exercise program for some individuals [46]. Regarding the exercise frequency, it has
been shown that one single session each week may lead to lower adherence, probably due
to participants doubting the efficacy, the less frequent contact with the staff and peers, and
the bias caused by the selection of physically active participants who may be unsatisfied
with the low exercise frequency [45]. Furthermore, if participants only do exercise within
the exercise program, they would not be following the recommendations of the WHO [5].
Findings related to the duration of the exercise program are extremely alarming. Ten
reviews showed that the longer the duration of the intervention the lower the adherence
obtained in the individuals that underwent the program. With the aim of increasing the
long-term adherence to physical exercise, it seems that there is a need for alternatives to
escape from routine and avoid interventions that could bore or overwhelm the patients [45].
This finding may conflict with scientific aims. Since it is known that certain variables may
need a couple of months to be improved by physical exercise, reducing the duration of the
interventions may not be an adequate alternative. So, when a specific intervention length
is required, researchers and physical exercise professionals must make an effort to facilitate
the accommodation of exercises within the daily living of patients [54].
In sum, individualization, the use of various exercise types with proven evidence of
efficacy for the target population, a frequency higher than once per week, and a moderate
duration of the program may be key factors to promote exercise adherence.
4.2. Multidisciplinary Team
A total of 12 reviews identified how the presence of different professionals who conduct the exercise intervention could improve adherence. In addition to the physical exercise
professional, who is mainly responsible for the design and development of the exercise program, the addition of counseling by other professionals such as psychologists, physicians,
physiotherapists, nutritionists, or nurses is habitually perceived as positive to reinforce
adherence. In this regard, some reviews [12,41,47,65] showed that the participation of
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physicians was key since patients were more likely to adhere to physical exercise when it
was prescribed by a healthcare professional. Furthermore, the labor of psychologists may
enhance adherence to exercise by conducting different behavioral change techniques or
cognitive-behavioral programs [49,50,55,56,60,65]. However, the efficacy of these programs
is still controversial, obtaining mixed results and large heterogeneity.
Therefore, the presence of a multidisciplinary team may contribute to increased
adherence to exercise among chronic patients and older adults. Although the presence
of different specialists may be affordable in controlled trials and other research designs,
the costs of the exercise program may be largely increased by this factor, which could
impact the price that the user must afford to be involved in the program and consequently
the adherence of exercise, especially for those with at a low socioeconomic level [69].
This brings us to another relevant issue: the willingness to pay for exercise. A recent
study showed that only half of the older adults were willing to pay for fall prevention
programs [76], while chronic patients suffering from knee osteoarthritis may be willing to
pay little money, with only 26% willing to pay more than €65 for six weeks of an evidencebased program and only 10% willing to pay more than €100 [77]. Although the benefits
of exercise are well-known, people are still reluctant to pay for it, even a low amount of
money. Taking this into account, it is challenging to provide an exercise program involving
professionals from different disciplines that suits the low willingness to pay of older adults
and chronic patients.
In sum, the addition of professionals from different disciplines such as psychologists,
physicians, or nurses may increase adherence to physical exercise interventions.
4.3. Supervision during the Exercise Sessions
Supervision was identified as a key aspect by 17 reviews. Supervision during the
exercise session involves at least one professional checking how the participant is performing the prescribed exercises, which indeed enhances the quality of the execution and,
consequently, increases the potential benefits and reduces the possible risks of inadequate
executions [16,44,66]. Furthermore, supervision also makes the evaluation of adherence
easier and more accurate, avoiding the use of self-reported exercise registries and problems
related to the use of monitoring technology. In this regard, Hughes, Salmon, Galvin, Casey,
and Clifford [44] showed that adherence (assessed through self-reported registries) to
exercise was higher in unsupervised home exercise programs while the benefits were lower
than those observed in class-based supervised exercise. This could be explained by an
over-estimation of adherence rates due to social desirability and obsequious responses from
the participants [12]. However, the advantages of supervision are documented, allowing
participants to access the professional’s knowledge, feedback, and support, which may
increase self-efficacy and reduce the discouraging feeling and potential risks [16].
The debate between face-to-face vs. home-based exercise is not associated with
supervision, since both types of delivery can be supervised, provided that the professional
can be monitoring what the participants are doing during sessions in both types of exercise
programs. As a disadvantage of supervised exercise, the costs of the programs may be
increased and the flexibility in time can be reduced since both participants and professionals
must be simultaneously in the same place or connected online, which could reduce the
adherence as a consequence of incompatibility in timetables.
In sum, exercise programs supervised by at least one physical exercise professional may
increase adherence to physical exercise. However, other disadvantages have been described.
4.4. The Use of Technology
A total of 12 reviews have analyzed the role of technology in enhancing adherence
to physical exercise. Although promising results have been achieved in technology-based
exercise programs like those obtained by Xu, Li, Zhou, Li, Hong, and Tong [38], who
observed that the completion was 1.38 times higher compared to traditional programs, the
evidence is still debated [27]. Some advantages have been reported, since the technology
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may be useful to accurately monitor the physical activity of participants in terms of
frequency duration and time, individualize the exercise prescription, provide real-time
feedback, to make reminders, connect professionals and patients, share the performed
activities with peers, and provide instructions, among other benefits [44,64,71].
However, in chronic patients and older adults, technology must be used with caution,
since not everybody will have the same response. Older adults may be less likely to engage
in physical exercise technology-based programs while young people may have the opposite
perception [28]. However, another review [21] found that dropout rates were similar in
technology-based and traditional exercise programs, whereas the reasons were different. In
this regard, reasons to abandon traditional exercise were lack of motivation and personal
obligations, while in technology-based programs reasons included low motivation, lack of
interest, discomfort, lack of time, limited space at home, technology usability, or shame.
Furthermore, it must be noted that when the exercise program is based on technology, the
interpretation of adherence may be different, since sometimes researchers are assessing
adherence to a device instead of adherence to physical exercise [28].
In sum, the use of technology may be recommended when participants are willing
to use it and the devices and software are adequate for them, but it must be noted that
some people may refuse technology. Therefore, it could be suggested that the inclusion of
technology may be voluntary and not mandatory in exercise programs.
4.5. Initial Exploration of Participant’s Characteristics, Barriers, and Facilitators
More than 70% of the included reviews identified the need for carrying out a preparticipation comprehensive analysis of the participants’ characteristics and the potential
barriers and facilitators. Thirty-six of the 55 included reviews found that some aspects
like the health status (including physical and mental health) or previous habits (such as
physical activity level, smoking, or alcohol intake) are relevant factors to predict exercise
adherence. Without any doubt, these factors are the most widely cited in the scientific
literature about adherence to exercise in chronic patients and older adults.
Health status stands out as one of the major factors for exercising. This is a complex
concept that needs to be understood not only in terms of severity of symptoms, but also
in terms of health-related physical function and other components like mental, cognitive,
social, or sexual status. Depending on the condition, different health-related aspects will
be linked to lower adherence. In this regard, chronic diseases that involve pain or fatigue
may reduce the attendance and adherence of patients [78,79]. Furthermore, those patients
with depression will also be more likely to abandon the exercise program [43,72,80]. On
the other hand, no difference has been observed when comparing the adherence rates of
patients with conditions like cancer, cardiovascular disease, and diabetes [63]. Although
therapists cannot modify the baseline health status, it is relevant to properly assess and
analyze the status before the exercise program is conducted. Furthermore, barriers and
facilitators must be openly discussed before and at regular intervals throughout in order to
ensure individualization [61].
Within the suggested initial exploration of barriers and facilitators, the stage of change
is a strong predictor of adherence to exercise in chronic patients [31]. The concept of stage
of change comes from the transtheoretical model, which defines a series of behavior change
stages: pre-contemplation, contemplation, preparation, action, and maintenance [81]. In
this regard, a mismatch between the stage of change and the selected strategy may lead to
lower adherence rates and those patients who are not physically active are more likely to
report exercise barriers, but the sedentary behavior does not necessarily hinder patients
from becoming physically active [31].
The diagnosis of a chronic disease may involve several changes in the daily living
of patients, reduction in physical activity levels being one of the major changes. Among
others, the diagnosis of Inflammatory Bowel Disease has been related to a reduction in
physical activity levels [82], and even those patients with high pre-illness physical activity
levels drastically increase their sedentary behavior while undergoing cancer treatment [83],
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especially when they had previous sedentary habits [32,34]. On the other hand, some
middle-aged and elderly people may start to exercise after they are diagnosed with a
chronic disease [84]. Other changes have been reported after hypertension diagnosis, such
as smoking cessation accompanied by a small reduction in inactivity [85], but changes in
lifestyle are often not enough. Although the implications of diagnosis are still controversial,
it is clear that it is a time where people can be more prone to change, since it could be
interpreted as a “wake-up call” to adopt a more healthy lifestyle even when that intention
is not translated into real changes [86,87]. This is similar to the concept of “teachable
moments”, which has been defined as opportunities for changing unhealthy habits after a
specific circumstance or event [88]. These moments may be a diagnosis, a hospitalization,
or other episodes, and are influenced by all the involved healthcare professionals and
require communication skills [65].
Apart from the potential internal barriers, there are other contextual and cultural
barriers that should be considered. For instance, socioeconomic status is a common
barrier [35,43,69] and women in some cultures may feel uncomfortable walking unaccompanied or simply being physically active [46]. Therefore, social and economic factors, as
well as beliefs and group norms, must be considered when an exercise program is designed.
In sum, a comprehensive baseline assessment must be carried out before the exercise
program to identify potential barriers and facilitators, including health status (physical and
mental health) and previous lifestyle habits.
4.6. Participants Education, Adequate Expectations, and Knowledge about Risks and Benefits
This is a relevant issue that included the education in exercise and health (17 reviews),
adequate information about benefits and potential risks (15 reviews), and adequate expectations of changes (15 reviews). In general terms, it can be said that those patients who
are aware of what exercise can do for them are more likely to adhere to exercise programs.
Although in the last years there have been a lot of campaigns trying to disclose the benefits
of being physically active, additional effort must be expended to educate people on exercise
and health.
People often show higher levels of adherence when the exercise is prescribed by
physicians rather than by other professionals. That is in line with the health belief model,
which states that the expected benefits are key to be involved in an activity [89]. Thus,
when participants believe that their health status is going to be enhanced, they are more
likely to be involved in the exercise. In fact, this factor could partially explain why some
physical exercise programs achieved better adherence than others. For instance, in fall
prevention interventions, the adherence to programs aimed to improve balance was higher
than adherence to programs aimed to increase flexibility [41,45]. That could be explained
by the participants’ expected benefits, who may believe that flexibility exercise is not going
to lead to substantial improvements that lead to the prevention of a fall episode. Therefore,
patients must always be adequately informed about the objectives and the expectations of
each exercise.
However, too high expectations may be a double-edged sword. One of the included
reviews analyzed the effects of expectations on adherence to a weight loss program. They
observed that those individuals with lower expectations had better adherence, while
those with unrealistic goals were more likely to abandon the program [61]. This was also
observed in exercise referral schemes [73]. Therefore, physical exercise professionals must
be cautious when they discuss goals and expectations with the participants in order to
avoid unrealistic or overly optimistic beliefs. Furthermore, it has been suggested that these
expectations should be based on health and quality of life variables, and not just measures
like weight loss in a specific time length.
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In line with the avoidance of overly optimistic expectations, potential risks must be
ethically disclosed, and the presence of unpleasant feelings should be anticipated [36].
They must also be advised about the progress of their disease and what the absence of
exercise may cause. For instance, it has been shown that colorectal adenoma patients may
be unaware of the increased cancer risk they have, [33] and patients with heart failure
had poor knowledge about their disease [90] and this could reduce the engagement in
healthy activities.
In sum, participants in exercise programs should be educated in order to be aware
of the health benefits of exercise and the risks of sedentary habits. They should also be
adequately informed about the usual feelings during the practice (for example the fatigue)
and must be provided with enough information to have realistic expectations of change,
avoiding overly high or low expectations.
4.7. Enjoyment and Absence of Unpleasant Experiences
The experience of participants while doing exercise is crucial to enhance the adherence to physical exercise. Enjoyment is an immediate reward that could lead to better
persistence than delayed rewards, such as health benefits in the long-term [91]. It has
been related to participation and efficacy of physical exercise [92] and is closely associated
with intrinsic motivation [93]. In this regard, participants are more likely to enjoy the
practice when the basic psychological needs of competence, relatedness, and autonomy
are satisfied [94]. Those needs have also been identified in this systematic review as key
factors to be considered. The use of adequate technology may also enhance the enjoyment
in chronic patients [95] and alter the perceived effort of patients doing exercise, achieving
similar physiological responses with lower perceived exertion [96].
On the other hand, the presence of unpleasant experiences may limit participation
and adherence to exercise. This is especially relevant among those patients suffering from
conditions that cause pain or fatigue and can be increased when the intensity of exercise
has risen [97]. This is consistent with the notion that enjoyment is a strong mediator of
adherence to exercise in patients suffering from musculoskeletal pain [98].
The affective response to exercise is based on the interpretation of a complex net of
interactions among physiological demands, participant’s psychological characteristics, the
environment, and situational appraisals [99]. Therefore, these individual interpretations
will be different from subject to subject, so what is enjoyable for someone could lead
to unpleasant feelings in others. For instance, some people can interpret the increased
heart rate, breathing, or temperature as pleasant or not [100]. Similarly, physical tiredness
could be unpleasant but also lead to emotionally pleasant feelings [100]. In the case
of pain, clinicians must adequately inform about pain experience and beliefs, reducing
the associated fear or anxiety and avoiding the immediate abandoning of activities that
generate a little discomfort [52].
In the case of obesity, other unpleasant feelings can emerge, such as the embarrassment
with their own appearance while doing exercise, rapid exhaustion related to poor physical
conditioning due to physical inactivity, or lack of movement enjoyment [61,101].
In the search process, this systematic review of reviews also identified reviews aimed
to evaluate the effects of paying people to exercise. Mitchell, et al. [102] found that financial
incentives increase attendance in interventions for up to six months. This approach is
controversial since, according to the self-determination theory, giving external motivators
in activities that could be intrinsically enjoyable may reduce the intrinsic motivation once
the external reward is removed [103]. However, this harm to intrinsic motivation may be
lower among previously inactive patients who lack intrinsic motivation to exercise [23].
Therefore, financial incentives may be only adequate in those individuals that would not
exercise under any other conditions.
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In sum, the pleasant and unpleasant feelings during exercise are going to affect adherence and motivation. Enjoyment is an immediate reward that may increase adherence more
than other delayed rewards such as health benefits. Furthermore, unpleasant experiences
during the exercise practice are also common in patients with different conditions, so it
is necessary to give enough information so that the patients adequately interpret their
feelings and emotions and reduce the associated fear, anxiety, and avoidance.
4.8. Integration in Daily Living
One of the keys that was reported by more than half of the reviews is the integration
of physical exercise in daily living. This is a factor that may be affected by the rest of
the identified factors and involve the transformation of physical exercise into a lifestyle
habit, which would avoid the common barrier associated with the perceived lack of
time [14,59,61]. Many variables can affect that process, such as the flexibility at work [104]
or the intimidating gym environment [75], but the background and preferences of patients
are the most crucial ones. In this regard, good accessibility (in terms of money, distance
from home, physical barriers, etc.), as well as relative flexibility in the timetable (for instance
including the possibility of making up the sessions that patients were not able to attend
within the week) have been identified by 21 reviews. Only exercise programs that are in
line with the preferences and characteristics of participants can become an actual habit.
In the scientific literature, many comparisons between center-based and home-based
exercises can be found. The first type could be more effective since a professional is often
supervising and controlling the execution. Furthermore, the presence of a professional can
also lead to higher levels of adherence due to the social support, feedback, and relationship
between the staff and the patient, as previously mentioned [34]. However, it has been
suggested that in the long-term, people could be more likely to adhere to home-based
programs [13,105] because they are easier to integrate into their lives. In this regard, a
potential explanation is that the integration of home-based exercise in daily living could
be easier than the integration of center-based exercise since some barriers can be avoided
when exercising at home. Thus, it still remains controversial since adherence to home-based
exercise programs may be as engaging as center-based ones [30,63]. Another review found
that exercising at home is perceived as more convenient by older people, reducing some
barriers such as the weather conditions, the lack of transport, or the feelings of intimidation
to attend a center or to be in a group [21]. This could also be applicable to cancer patients
during treatment [34].
In sum, only those exercise programs which are in line with the preferences and
characteristics of participants can become an actual long-term habit. In this regard, homebased exercise interventions may increase the chances of it becoming a habit, but other
aspects such as the supervision by a professional must be considered in order to increase
social support, feedback, and improve the relationship between staff and patient.
4.9. Social Support and Relatedness
The relevance of social support from staff, family, and peers is supported by 22 reviews,
while 11 reviews identified “relatedness” as key. Relatedness could be defined as the feeling
of belonging to a group and is one of the basic psychological needs to improve motivation
according to Self-Determination Theory [20]. This is different from the concept of “social
support”, which may be defined as “support accessible to an individual through social ties
to other individuals, groups, and the larger community” [106]. Thus, it involves a network
of people—including family, friends, and community members—who are available to
provide any kind of help or support. In the context of the physical exercise, we can include
the people who oversee the program, which could be limited to the technician, or also
include other professionals such as the physician. In addition to adherence, previous
research has shown that poorly perceived social support has been related to lower mental
health, higher risk of developing certain diseases, lower life expectancy, lower physical
activity levels, more stress and poorer resilience [107]. On the other hand, satisfactory
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social support can encourage optimism and self-esteem, reducing stress and depressive
symptoms [108], which could affect adherence to exercise.
The ability of the physical exercise professional to be close and available, to create
an environment where everybody is comfortable, and to make homogeneous groups that
promote the positive relationship with other patients will impact both the relatedness and
the social support and increase adherence to exercise [42,69].
Technology may be used to share the data (such as the number of steps, trails, etc.) with
different people, which could increase motivation. In this regard, data obtained by mobile
applications may be shared with health care providers, which could positively affect the
communication and perception of support from these professionals [38,109]. Furthermore,
some devices and apps may promote physical activity engagement by sharing the physical
activity with app-specific communities in existing social networking platforms, which has
been associated with social support [110–112].
In sum, positive social interactions with the staff and other participants may increase
adherence to exercise. The social skills of the staff and the creation of homogeneous groups
are crucial to achieving high levels of social support and relatedness.
4.10. Communication and Feedback
Communication and feedback from the staff may be related to social support from the
physical exercise professional and health care specialists. Regular communication out of
the usual timetable, such as phone calls, home visits, app-based interactions, reminders,
or booster sessions may increase social support, exercise adherence, and the amount of
physical exercise in the short- and long-term [38,40,47,58,71]. In the case of people suffering
from cognitive impairment, communication is also essential to make reminders and provide
more information [68].
The communication method may be relevant since technological and multimedia
approaches may have a positive effect on adherence compared to traditional paper-based
or verbal interaction [44,64]. Among potential explanations, it has been suggested that
multimedia instructions may be more motivating because they can be more novel, realistic,
and personalized. Thus, investment in technology may be justified as long as patients own
and are familiar with technology [64].
These contacts can be used to be in touch and reinforce the behavior, as well as to
identify potential non-expected barriers. Positive feedback and reinforcement of efforts
have been identified as key aspects to enhance motivation [57], increasing the probability
of the repetition of desirable behavior by the association between the response and the
stimulus [113]. This type of feedback is different from the results-based feedback, which
would be based on the effects of the exercise and the results achieved (weight loss, blood
pressure reduction, pain reduction, etc.). Other types of feedback, such as the number of
kilometers walked, or the estimated number of calories expended, are also directly related
to the effort of the participant but will be discussed in the following subheading.
In sum, communication and feedback from the staff, including not only the interactions
during the sessions but also the regular communication out of the usual timetable, may
increase social support, exercise adherence, and the amount of physical exercise in the
short and long term.
4.11. Available Progress Information and Monitoring
The feedback on outcomes is also an important variable that has been identified as
key factor for adherence in 17 reviews. Several studies have identified that the perceived
benefits are crucial to continuing exercise. On the other hand, in some conditions like
advanced cancer, the progression of the disease seems to be the main cause of abandoning
the exercise program [14]. Sometimes, the subjective perception of the benefits will be
enough to motivate people to continue with exercise. However, the inclusion of objective
measures that the patient can understand and interpret will support those perceptions.
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In this regard, a comprehensive baseline evaluation is necessary to compare with future
measures and provide the patient with accessible and understandable reports.
Previous studies have shown that health benefits may not be a motivator to maintain
physical exercise practice when other objectives are pursued, such as weight loss [61,101].
In this case and as was stated below, it is not recommended to focus on weight loss but on
enjoyment and other variables.
One of the most powerful reasons to participate in physical exercise programs is
maintaining independence [42] and improving performance in daily activities, such as
rising from a chair or climbing stairs [69]. Since changes in the ability to perform activities
of daily living are usually slow and progressive, it may be necessary to educate patients
and let them see the improvements they are achieving, so the participants will be able to
adequately value what exercise can do for them [43].
Self-monitoring through perceived exertion could assist individuals to feel more
confident about controlling their intensity level [37]. The use of different devices or apps is
another way to monitor physical exercise. In this case, the information is often not about
the quality of the execution, but about the quantity (number of steps, kilometers, etc.).
These technological devices have the potential to reinforce the behavior, improve social
support, and even increase self-efficacy and perceived competence, which will be discussed
in the next section.
In sum, perceived benefits are crucial to continuing exercise. The subjective perception of the benefits should be complemented by objective measures that the patient can
understand and interpret. Thus, an evaluation before starting the program is necessary to
compare with future measures and provide the patient with accessible and understandable reports.
4.12. Self-Efficacy and Competence
Self-efficacy is one of the most widely known key factors to improve adherence among
any kind of population, as 21 of the included reviews pointed out. It can be defined
as the individuals’ belief in their own capacity to undertake a specific task and achieve
the desired goal [47]. On the other hand, competence is one of the basic psychological
needs and is focused on feelings and beliefs during the action [94]. These variables can be
affected by social and contextual events, such as feedback, communication, rewards, etc.,
but also by challenging tailored tasks. Higher perceived competence is related to higher
intrinsic motivation and adherence [114], especially when it is accompanied by a sense
of autonomy; thus, participants will be more likely to adopt certain activities when they
feel efficacious [94].
Self-efficacy is especially relevant among chronic patients since it reflects the perceptions of the patients about the possibility of control their own life and achieve goals.
Chronic patients sometimes perceive their diseases as random and inevitable [36,115],
completely out of their control. These feelings may lead to higher levels of helplessness,
which refers to an attributional style characterized by explaining negative events and
consequences as uncontrollable, unpredictable, and unchangeable [116]. On the other
hand, a higher health locus of control [48,117] will reduce helplessness. Patient education
is crucial to increase self-efficacy and reduce helplessness, enhancing the knowledge about
what they can do and what they can change, and improving the overall health [118,119]. In
this regard, the enhancement of self-efficacy has the potential to reduce helplessness and
depressive feelings and increase adherence [69,120].
During the exercise practice, self-efficacy can be increased through familiarity with
the other participants, the staff, the environment (including the facilities and the materials used), and the procedures [73]. Thus, in the initial steps of the exercise program,
the staff should be close to the participant and available to explain and solve any doubt,
to ensure the patients have no negative feelings until they get familiarized with all the
elements of the program. This could be even more important in patients with cognitive
impairment [68]. The use of behavioral graded exercise may also increase self-efficacy
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by increasing confidence in the capability to exercise [57]. In musculoskeletal pain disorders, graded exercise would initially target to weaker muscles or painful areas and gets
increasingly more challenging [53].
In sum, self-efficacy and competence are relevant variables to improve adherence,
especially among chronic patients, since self-efficacy is related to the perceptions of controlling their own life and achieving goals. Adequate information and education may increase
the self-efficacy levels and, consequently, enhance the knowledge about what they can do
and what they can change.
4.13. Participant’s Active Role
Sixteen of the reviews identified the facilitator role of self-management, self-control,
or self-monitoring, including the completion of self-reported diaries. In this line, eight
reviews support the relevance of autonomy, which is one of the basic psychological needs
to improve intrinsic motivation [103], and empowerment, which would also suggest that
giving the participants an active role in the exercise programs may increase the adherence
to exercise. When the aim is to increase the adherence of patients to physical exercise in the
long-term and not just to our clinical trial, it is crucial to give patients the tools to continue
practicing exercise once the program has ended.
In medicine, Emanuel and Emanuel [121] aimed to explain the relationship between
patient and physician and stated that the patient is empowered when he/she is not spoken
as a simple patient but as a person who, after receiving adequate information and education,
is able to deliberate and understand what is the best option according to his/her characteristics and preferences [122]. Although giving autonomy is encouraged, it is not always
possible. For instance, self-monitoring or self-regulation could be not adequate among
people who are in the pre-contemplation or contemplation stages of change according to
the transtheoretical model [62,81].
It is known that people who are more educated in health issues are more empowered
and those who have higher empowerment are more prone to follow a healthy lifestyle [123].
Therefore, giving the patient adequate education, an active role, and some decision power
will impact the chances of adhering to a healthier lifestyle. In this regard, the advances
in technology have increased the options to upgrade the role of patients and get them
engaged in some tasks such as self-monitoring that puts the program in a patient-centered
perspective [63].
Additionally, in some patients like those with cardiovascular disease, the selfmonitoring of their heart activity may promote physical activity by increasing the perceived safety and also enable the self-regulation of intensity through the adjustment of the
heart rate [46,124].
In sum, giving the patients an active role (through self-monitoring or self-management)
in the exercise programs may increase adherence. The use of technology may be recommended for that goal.
4.14. Goal Setting
Goal setting was identified as a key factor to enhance adherence to exercise by 12 of
the included reviews. In line with the discussion above about self-efficacy, expectations,
and perceived benefits, goals must be controllable by the participants. Thus, objectives
like losing weight as fast as possible are not adequate and may lead to frustration and
abandonment. Although it is known that many patients get involved in physical exercise
programs just looking for body mass reduction and that health benefits may not be a
motivator for maintaining the physical exercise practice in these patients [61,101], it is
recommended to avoid unrealistic and uncontrolled expectations. In order to reduce
frustration and enhance motivation, goals must be specific, measurable, achievable, realistic,
relevant, and timed [125], and must be regularly re-evaluated [62].
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Reviews included in this study showed that goals are more likely to be achieved when
they are negotiated and agreed by patients and professionals [60]. Furthermore, signing a
contract or agreement including consequences and rewards that would follow the desirable
or undesirable pre-defined behavior may also enhance motivation and adherence [57,62,90].
These consensual contracts may increase the adherence to exercise through the enhancement of the individual’s self-efficacy and intention to adopt the desirable behavior, which
would predict the change in behavior [126].
In sum, adequate goals should be controlled by the patients, avoiding or reducing the
number of goals based on uncontrollable results such as weight loss. Furthermore, those
objectives should be agreed on and negotiated by patients and professionals.
4.15. Limitations
The current study focuses on the identification of key factors and the potential effects
of them in adherence to exercise in patients suffering from chronic diseases. However, the
detailed strategies that should be considered in the design of future studies and exercise
programs are not reported here and further research is needed to review, identify, and
summarize the most suitable strategies for each identified key factor.
In general terms, many of the included investigations have identified a lot of limitations related to the assessment and the concept of adherence [12,14,27,48,51,65,66,74].
Variables like “attendance” or “number of patients who abandoned the trial” are often
confused with adherence, which should be interpreted not only as the number of sessions
attended or the number of patients abandoning, but as the agreement between the target
volume and the real volume achieved [24,26]. This problem is widely reported in the
included reviews, suggesting that the heterogeneity in the measures limits the extraction of
conclusions. Therefore, although the current study considers adherence in line with the
definition above, it must be noted that the key factors identified by the included reviews
may be related to attendance or other concepts (drop-outs, patients completing a percentage of sessions, patients abandoning, etc.) used in the included reviews within the concept
of adherence.
The current review has some limitations. The first one is related to the search strategy.
Although most reviews specifically focused on adherence and aimed to identify key factors
for adherence to physical exercise will include the word “adherence” in the title, it is
possible that some articles have been omitted due to that search strategy. However, a total
of 55 reviews and meta-analyses were included in this review, which involved hundreds of
clinical trials and observational studies. Therefore, even assuming that some articles may
have been omitted, the included number of studies is enough to extract conclusions and
describe the existing evidence about strategies to promote adherence to physical exercise.
Another limitation could be related to bias in the data extraction. The information was
extracted from the results from the reviews and the interpretation of those results by the
authors of the included studies. In order to minimize that bias, two authors independently
extracted the information and a third one combined the extracted data. The third limitation
is derived from the inclusion of heterogeneous populations. In this regard, our aim
was to extract information and provide general conclusions that will be useful for any
chronic disease (for instance, self-efficacy or the basic psychological needs are going to be
relevant for all patients regardless of their condition), but, of course, the specific disease
recommendations must also be considered. Despite all these limitations, the authors of this
work honestly believe that the current manuscript offers a condensed and specific review
of the most beneficial factors to enhance adherence to exercise in patients with chronic
diseases and older adults.
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5. Conclusions
The current umbrella review has identified several key factors to improve adherence
to exercise in patients with chronic diseases, as well as some practical recommendations for
professionals and researchers. The initial evaluation of perceived barriers and facilitators is
the most frequently described factors in the included reviews, while other factors such as the
design of the exercise program (individualization or program length), social support, selfefficacy, and integration in their daily living (affected by the consideration of participant’s
preferences and background and also by the accessibility and flexibility of the program)
are supported by more than 20 reviews. Furthermore, the presence of a multidisciplinary
team, the supervision during sessions, the use of technology, the participants’ education,
the presence of pleasant and unpleasant experiences, the communication and feedback,
the monitoring, the participants’ active role, and the goal setting were also identified by
at least ten reviews. Given the relevance of adherence to exercise to achieve the expected
results and avoid sedentary behavior, all those aspects should be considered when exercise
programs are designed.
Supplementary Materials: The following are available online at https://www.mdpi.com/1660-4601/
18/4/2023/s1, Table S1: Summary of the data collected from the reviews and meta-analysis included.
Author Contributions: Conceptualization, D.C.-M., A.M.L.-P., D.A.-A., M.L.-R., C.P., J.D.C., M.Á.F.d.-O. and A.L.-C.; methodology, D.C.-M., A.M.L.-P., D.A.-A., C.P., J.D.C. and A.L.-C.; formal analysis,
D.C.-M., A.M.L.-P. and D.A.-A.; investigation D.C.-M., A.M.L.-P., D.A.-A., M.L.-R., C.P., J.D.C., P.G.
and A.L.-C.; resources, M.Á.F.-d.-O.; writing—original draft preparation, D.C.-M., A.M.L.-P.; writing—
review and editing, D.A.-A., C.P., J.D.C., P.G., M.L.-R., M.Á.F.-d.-O. and A.L.-C.; visualization, D.C.-M.
and D.A.-A.; supervision, D.C.-M.; project administration, D.C.-M. and D.A.-A. funding acquisition,
M.Á.F.-d.-O. All authors have read and agreed to the published version of the manuscript.
Funding: The study was conducted in the framework of the 2019 “Red de Adherencia al Ejercicio
Físico en Pacientes con Enfermedades Crónicas”/“Adherence to physical exercise in patients with
chronic patients network” (25/UPB/19) funded by the Spanish Ministry of Culture and Sport. This
work was also supported by the Spanish Ministry of Science, Innovation and Universities with a
postdoctoral grant (FJCI-2016-28405) to A.L.-C. A.L.-C. and a predoctoral industrial grant (DIN2018010129) to A.M.L.-P.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.
Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References
1.
2.
3.
4.
5.
6.
7.

Desa, U. World Population Prospects 2019: Highlights; United Nations Department for Economic and Social Affairs: New York, NY,
USA, 2019.
Hajat, C.; Stein, E. The global burden of multiple chronic conditions: A narrative review. Prev. Med. Rep. 2018, 12, 284–293.
[CrossRef] [PubMed]
Pedersen, B.K.; Saltin, B. Exercise as medicine—Evidence for prescribing exercise as therapy in 26 different chronic diseases.
Scand. J. Med. Sci. Sports 2015, 25 (Suppl. S3), 1–72. [CrossRef] [PubMed]
Lavie, C.J.; Ozemek, C.; Carbone, S.; Katzmarzyk, P.T.; Blair, S.N. Sedentary behavior, exercise, and cardiovascular health. Circ.
Res. 2019, 124, 799–815. [CrossRef]
WHO. WHO Guidelines on Physical Activity and Sedentary Behaviour: At a Glance; World Health Organization: Geneva, Switzerland, 2020.
Blair, S.; Sallis, R.; Hutber, A.; Archer, E. Exercise therapy—The public health message. Scand. J. Med. Sci. Sports 2012, 22, e24–e28.
[CrossRef]
Thomas, M.M.; Phongsavan, P.; McGill, B.; O’Hara, B.J.; Bauman, A.E. A review of the impact of physical activity mass media
campaigns on low compared to high socioeconomic groups. Health Educ. Res. 2018, 33, 429–446. [CrossRef]

Int. J. Environ. Res. Public Health 2021, 18, 2023

8.
9.
10.
11.
12.

13.

14.
15.
16.
17.
18.

19.
20.

21.
22.

23.
24.
25.
26.
27.
28.

29.

30.

31.
32.
33.

20 of 24

Booth, F.W.; Roberts, C.K.; Laye, M.J. Lack of exercise is a major cause of chronic diseases. Compr. Physiol. 2012, 2, 1143–1211.
[CrossRef]
Rodulfo, J.I.A. Sedentarism, a disease from xxi century. Clínica Investig. Arterioscler. 2019, 31, 233–240. [CrossRef]
Johnston, C.A.; Moreno, J.P.; Hernandez, D.C.; Link, B.A.; Chen, T.-A.; Wojtanowski, A.C.; Foster, G.D.; Foreyt, J.P. Levels of
adherence needed to achieve significant weight loss. Int. J. Obes. 2018, 43, 125–131. [CrossRef] [PubMed]
Beaudry, R.; Kruger, C.; Liang, Y.; Parliament, M.; Haykowsky, M.; McNeely, M. Effect of super-vised exercise on aerobic capacity
in cancer survivors: Adherence and workload predict variance in effect. World J. Meta-Anal. 2015, 3, 43–53. [CrossRef]
Jansons, P.S.; Haines, T.P.; O’Brien, L. Interventions to achieve ongoing exercise adherence for adults with chronic health
conditions who have completed a supervised exercise program: Systematic review and meta-analysis. Clin. Rehabil. 2017, 31,
465–477. [CrossRef]
Allen, N.E.; Sherrington, C.; Suriyarachchi, G.D.; Paul, S.S.; Song, J.; Canning, C.G. Exercise and motor training in people with
Parkinson’s disease: A systematic review of participant characteristics, intervention delivery, retention rates, adherence, and
adverse events in clinical trials. Parkinson’s Dis. 2012, 2012, 854328. [CrossRef] [PubMed]
Sheill, G.; Guinan, E.; Brady, L.; Hevey, D.; Hussey, J. Exercise interventions for patients with advanced cancer: A systematic
review of recruitment, attrition, and exercise adherence rates. Palliat. Support. Care 2019, 17, 686–696. [CrossRef] [PubMed]
Wallen, M.P.; Skinner, T.L.; Pavey, T.G.; Hall, A.; Macdonald, G.A.; Coombes, J.S. Safety, adherence and efficacy of exercise
training in solid-organ transplant candidates: A systematic review. Transplant. Rev. 2016, 30, 218–226. [CrossRef]
Rogers, M.; Lemstra, M.; Bird, Y.; Nwankwo, C.; Rogers, M.; Moraros, J. Weight-loss intervention adherence and factors promoting
adherence: A meta-analysis. Patient Prefer. Adherence 2016, 10, 1547–1559. [CrossRef]
Sirur, R.; Richardson, J.; Wishart, L.; Hanna, S. The role of theory in increasing adherence to prescribed practice. Physiother. Can.
2009, 61, 68–77. [CrossRef]
Lai, B.; Young, H.-J.; Bickel, C.S.; Motl, R.W.; Rimmer, J.H. Current trends in exercise intervention research, technology, and
behavioral change strategies for people with disabilities: A scoping review. Am. J. Phys. Med. Rehabil. 2017, 96, 748–761.
[CrossRef]
Spring, B.; Champion, K.E.; Acabchuk, R.; Hennessy, E.A. Self-regulatory behaviour change techniques in interventions to
promote healthy eating, physical activity, or weight loss: A meta-review. Health Psychol. Rev. 2020, 1–32. [CrossRef] [PubMed]
Sylvester, B.D.; Curran, T.; Standage, M.; Sabiston, C.M.; Beauchamp, M.R. Predicting exercise motivation and exercise behavior: A
moderated mediation model testing the interaction between perceived exercise variety and basic psychological needs satisfaction.
Psychol. Sport Exerc. 2018, 36, 50–56. [CrossRef]
Valenzuela, T.; Okubo, Y.; Woodbury, A.; Lord, S.R.; Delbaere, K. Adherence to technology-based exercise programs in older
adults: A systematic review. J. Geriatr. Phys. Ther. 2018, 41, 49–61. [CrossRef]
García-Bravo, S.; Cuesta-Gómez, A.; Campuzano-Ruiz, R.; López-Navas, M.J.; Domínguez-Paniagua, J.; Araújo-Narváez, A.;
Barreñada-Copete, E.; García-Bravo, C.; Flórez-García, M.T.; Botas-Rodríguez, J.; et al. Virtual reality and video games in cardiac
rehabilitation programs. A systematic review. Disabil. Rehabil. 2019, 10, 1–10. [CrossRef] [PubMed]
Charness, G.; Gneezy, U. Incentives to exercise. Econometrica 2009, 77, 909–931. [CrossRef]
Hawley-Hague, H.; Horne, M.; Skelton, D.A.; Todd, C. Review of how we should define (and measure) adherence in studies
examining older adults’ participation in exercise classes. BMJ Open 2016, 6, e011560. [CrossRef]
Maher, C.G.; Sherrington, C.; Herbert, R.D.; Moseley, A.M.; Elkins, M. Reliability of the PEDro scale for rating quality of
randomized controlled trials. Phys. Ther. 2003, 83, 713–721. [CrossRef]
Slade, S.C.; Dionne, C.E.; Underwood, M.; Buchbinder, R. Consensus on Exercise Reporting Template (CERT): Explanation and
elaboration statement. Br. J. Sports Med. 2016, 50, 1428–1437. [CrossRef]
Albergoni, A.; Hettinga, F.J.; La Torre, A.; Bonato, M.; Sartor, F. The role of technology in adherence to physical activity programs
in patients with chronic diseases experiencing fatigue: A systematic review. Sports Med. Open 2019, 5, 1–11. [CrossRef] [PubMed]
Marin, T.S.; Kourbelis, C.; Foote, J.; Newman, P.; Brown, A.; Daniel, M.; Coffee, N.T.; Nicholls, S.J.; Ganesan, A.; Versace, V.L.;
et al. Examining adherence to activity monitoring devices to improve physical activity in adults with cardiovascular disease: A
systematic review. Eur. J. Prev. Cardiol. 2019, 26, 382–397. [CrossRef] [PubMed]
Liberati, A.; Altman, D.G.; Tetzlaff, J.; Mulrow, C.; Gøtzsche, P.C.; Ioannidis, J.P.A.; Clarke, M.; Devereaux, P.J.; Kleijnen, J.; Moher,
D. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate health care interventions:
Explanation and elaboration. J. Clin. Epidemiol. 2009, 62, e1–e34. [CrossRef]
Driessen, E.J.; Peeters, M.E.; Bongers, B.C.; Maas, H.A.; Bootsma, G.P.; van Meeteren, N.L.; Janssen-Heijnen, M.L. Effects of
prehabilitation and rehabilitation including a home-based component on physical fitness, adherence, treatment tolerance, and
recovery in patients with non-small cell lung cancer: A systematic review. Crit. Rev. Oncol. Hematol. 2017, 114, 63–76. [CrossRef]
Husebø, A.M.L.; Dyrstad, S.M.; Søreide, J.A.; Bru, E. Predicting exercise adherence in cancer patients and survivors: A systematic
review and meta-analysis of motivational and behavioural factors. J. Clin. Nurs. 2013, 22, 4–21. [CrossRef]
Kampshoff, C.S.; Jansen, F.; Van Mechelen, W.; May, A.M.; Brug, J.; Chinapaw, M.J.; Buffart, L.M. Determinants of exercise
adherence and maintenance among cancer survivors: A systematic review. Int. J. Behav. Nutr. Phys. Act. 2014, 11, 80. [CrossRef]
McCahon, D.; Daley, A.J.; Jones, J.; Haslop, R.; Shajpal, A.; Taylor, A.; Wilson, S.; Dowswell, G. Enhancing adherence in trials
promoting change in diet and physical activity in individuals with a diagnosis of colorectal adenoma; a systematic review of
behavioural intervention approaches. BMC Cancer 2015, 15, 505. [CrossRef] [PubMed]

Int. J. Environ. Res. Public Health 2021, 18, 2023

34.
35.

36.

37.
38.
39.
40.
41.
42.
43.
44.

45.
46.
47.
48.
49.

50.

51.
52.
53.
54.
55.
56.

57.

58.
59.

21 of 24

Ormel, H.; Van Der Schoot, G.; Sluiter, W.; Jalving, M.; Gietema, J.; Walenkamp, A. Predictors of adherence to exercise interventions
during and after cancer treatment: A systematic review. Psychooncology 2018, 27, 713–724. [CrossRef]
Ruano-Ravina, A.; Pena-Gil, C.; Abu-Assi, E.; Raposeiras, S.; van ‘t Hof, A.V.; Meindersma, E.; Bossano Prescott, E.I.; GonzálezJuanatey, J.R. Participation and adherence to cardiac rehabilitation programs. A systematic review. Int. J. Cardiol. 2016, 223,
436–443. [CrossRef] [PubMed]
Tierney, S.; Mamas, M.; Skelton, D.; Woods, S.; Rutter, M.K.; Gibson, M.; Neyses, L.; Deaton, C. What can we learn from patients
with heart failure about exercise adherence? A systematic review of qualitative papers. Health Psychol. 2011, 30, 401–410.
[CrossRef]
Tierney, S.; Mamas, M.; Woods, S.; Rutter, M.K.; Gibson, M.; Neyses, L.; Deaton, C. What strategies are effective for exercise
adherence in heart failure? A systematic review of controlled studies. Heart Fail. Rev. 2012, 17, 107–115. [CrossRef] [PubMed]
Xu, L.; Li, F.; Zhou, C.; Li, J.; Hong, C.; Tong, Q. The effect of mobile applications for improving adherence in cardiac rehabilitation:
A systematic review and meta-analysis. BMC Cardiovasc. Disord. 2019, 19, 166. [CrossRef] [PubMed]
Matata, B.M.; Williamson, S.A. A Review of interventions to improve enrolment and adherence to cardiac rehabilitation among
patients aged 65 years or above. Curr. Cardiol. Rev. 2017, 13, 252–262. [CrossRef]
Karmali, K.N.; Davies, P.; Taylor, F.; Beswick, A.; Martin, K.; Ebrahim, S. Promoting patient uptake and adherence in cardiac
rehabilitation. Cochrane Database Syst. Rev. 2010, CD007131. [CrossRef]
Simek, E.M.; McPhate, L.; Haines, T.P. Adherence to and efficacy of home exercise programs to prevent falls: A systematic review
and meta-analysis of the impact of exercise program characteristics. Prev. Med. 2012, 55, 262–275. [CrossRef]
Farrance, C.; Tsofliou, F.; Clark, C. Adherence to community based group exercise interventions for older people: A mixedmethods systematic review. Prev. Med. 2016, 87, 155–166. [CrossRef]
Picorelli, A.M.A.; Pereira, L.S.M.; Pereira, D.S.; Felício, D.; Sherrington, C. Adherence to exercise programs for older people is
influenced by program characteristics and personal factors: A systematic review. J. Physiother. 2014, 60, 151–156. [CrossRef]
Hughes, K.J.; Salmon, N.; Galvin, R.; Casey, B.; Clifford, A.M. Interventions to improve adherence to exercise therapy for falls
prevention in community-dwelling older adults: Systematic review and meta-analysis. Age Ageing 2019, 48, 185–195. [CrossRef]
[PubMed]
McPhate, L.; Simek, E.M.; Haines, T.P. Program-related factors are associated with adherence to group exercise interventions for
the prevention of falls: A systematic review. J. Physiother. 2013, 59, 81–92. [CrossRef]
Horne, M.; Tierney, S. What are the barriers and facilitators to exercise and physical activity uptake and adherence among South
Asian older adults: A systematic review of qualitative studies. Prev. Med. 2012, 55, 276–284. [CrossRef] [PubMed]
Room, J.; Hannink, E.; Dawes, H.; Barker, K. What interventions are used to improve exercise adherence in older people and
what behavioural techniques are they based on? A systematic review. BMJ Open 2017, 7, e019221. [CrossRef]
Beinart, N.A.; Goodchild, C.E.; Weinman, J.A.; Ayis, S.; Godfrey, E.L. Individual and intervention-related factors associated with
adherence to home exercise in chronic low back pain: A systematic review. Spine J. 2013, 13, 1940–1950. [CrossRef]
Bishop, F.L.; Fenge-Davies, A.L.; Kirby, S.; Geraghty, A.W. Context effects and behaviour change techniques in randomised trials:
A systematic review using the example of trials to increase adherence to physical activity in musculoskeletal pain. Psychol. Health
2015, 30, 104–121. [CrossRef] [PubMed]
Eisele, A.; Schagg, D.; Krämer, L.V.; Bengel, J.; Göhner, W. Behaviour change techniques applied in interventions to enhance
physical activity adherence in patients with chronic musculoskeletal conditions: A systematic review and meta-analysis. Patient
Educ. Couns. 2019, 102, 25–36. [CrossRef]
Ezzat, A.M.; MacPherson, K.; Leese, J.; Li, L.C. The effects of interventions to increase exercise adherence in people with arthritis:
A systematic review. Musculoskelet. Care 2015, 13, 1–18. [CrossRef]
Jack, K.; McLean, S.M.; Moffett, J.K.; Gardiner, E. Barriers to treatment adherence in physiotherapy outpatient clinics: A systematic
review. Man. Ther. 2010, 15, 220–228. [CrossRef]
Jordan, J.L.; Holden, M.A.; Mason, E.E.; Foster, N.E. Interventions to improve adherence to exercise for chronic musculoskeletal
pain in adults. Cochrane Database Syst. Rev. 2010, 2010, CD005956. [CrossRef] [PubMed]
McDonald, M.T.; Siebert, S.; Coulter, E.H.; McDonald, D.A.; Paul, L. Level of adherence to prescribed exercise in spondyloarthritis
and factors affecting this adherence: A systematic review. Rheumatol. Int. 2019, 39, 187–201. [CrossRef]
McLean, S.M.; Burton, M.; Bradley, L.; Littlewood, C. Interventions for enhancing adherence with physiotherapy: A systematic
review. Man. Ther. 2010, 15, 514–521. [CrossRef]
Meade, L.B.; Bearne, L.M.; Sweeney, L.H.; Alageel, S.H.; Godfrey, E.L. Behaviour change techniques associated with adherence
to prescribed exercise in patients with persistent musculoskeletal pain: Systematic review. Br. J. Health Psychol. 2019, 24, 10–30.
[CrossRef] [PubMed]
Nicolson, P.J.A.; Bennell, K.L.; Dobson, F.L.; Van Ginckel, A.; Holden, M.A.; Hinman, R.S. Interventions to increase adherence to
therapeutic exercise in older adults with low back pain and/or hip/knee osteoarthritis: A systematic review and meta-analysis.
Br. J. Sports Med. 2017, 51, 791–799. [CrossRef] [PubMed]
Peek, K.; Sanson-Fisher, R.; MacKenzie, L.J.; Carey, M. Interventions to aid patient adherence to physiotherapist prescribed
self-management strategies: A systematic review. Physiotherapy 2016, 102, 127–135. [CrossRef] [PubMed]
Rodrigues, I.B.; Armstrong, J.J.; Adachi, J.D.; MacDermid, J.C. Facilitators and barriers to exercise adherence in patients with
osteopenia and osteoporosis: A systematic review. Osteoporos. Int. 2017, 28, 735–745. [CrossRef]

Int. J. Environ. Res. Public Health 2021, 18, 2023

60.

61.
62.
63.

64.
65.

66.
67.
68.

69.

70.
71.
72.
73.
74.

75.

76.
77.
78.
79.

80.

81.
82.

83.

22 of 24

Willett, M.; Duda, J.; Fenton, S.; Gautrey, C.; Greig, C.; Rushton, A. Effectiveness of behaviour change techniques in physiotherapy
interventions to promote physical activity adherence in lower limb osteoarthritis patients: A systematic review. PLoS ONE 2019,
14, e0219482. [CrossRef]
Burgess, E.; Hassmén, P.; Pumpa, K.L. Determinants of adherence to lifestyle intervention in adults with obesity: A systematic
review. Clin. Obes. 2017, 7, 123–135. [CrossRef]
Burgess, E.; Hassmén, P.; Welvaert, M.; Pumpa, K. Behavioural treatment strategies improve adherence to lifestyle intervention
programmes in adults with obesity: A systematic review and meta-analysis. Clin. Obes. 2017, 7, 105–114. [CrossRef]
Bullard, T.; Ji, M.; An, R.; Trinh, L.; MacKenzie, M.; Mullen, S.P. A systematic review and meta-analysis of adherence to
physical activity interventions among three chronic conditions: Cancer, cardiovascular disease, and diabetes. BMC Public Health
2019, 19, 636. [CrossRef]
Emmerson, K.B.; Harding, K.E.; Taylor, N.F. Providing exercise instructions using multimedia may improve adherence but not
patient outcomes: A systematic review and meta-analysis. Clin. Rehabil. 2019, 33, 607–618. [CrossRef] [PubMed]
Shore, C.B.; Hubbard, G.; Gorely, T.; Polson, R.; Hunter, A.; Galloway, S.D. Insufficient reporting of factors associated with
exercise referral scheme uptake, attendance, and adherence: A systematic review of reviews. J. Phys. Act. Health 2019, 16, 667–676.
[CrossRef] [PubMed]
Harwood, A.-E.; Smith, G.E.; Cayton, T.; Broadbent, E.; Chetter, I.C. A systematic review of the uptake and adherence rates to
supervised exercise programs in patients with intermittent claudication. Ann. Vasc. Surg. 2016, 34, 280–289. [CrossRef]
Lin, E.; Nguyen, C.H.; Thomas, S.G. Completion and adherence rates to exercise interventions in intermittent claudication:
Traditional exercise versus alternative exercise–a systematic review. Eur. J. Prev. Cardiol. 2019, 26, 1625–1633. [CrossRef] [PubMed]
Van Der Wardt, V.; Hancox, J.; Gondek, D.; Logan, P.; Das Nair, R.; Pollock, K.; Harwood, R.H. Adherence support strategies for
exercise interventions in people with mild cognitive impairment and dementia: A systematic review. Prev. Med. Rep. 2017, 7,
38–45. [CrossRef] [PubMed]
Vseteckova, J.; Deepak-Gopinath, M.; Borgstrom, E.; Holland, C.; Draper, J.; Pappas, Y.; McKeown, E.; Dadova, K.; Gray, S.
Barriers and facilitators to adherence to group exercise in institutionalized older people living with dementia: A systematic
review. Eur. Rev. Aging Phys. Act. 2018, 15, 1–11. [CrossRef]
Sumlin, L.L.; Garcia, T.J.; Brown, S.A.; Winter, M.A.; García, A.A.; Brown, A.; Cuevas, H.E. Depression and adherence to lifestyle
changes in type 2 diabetes: A systematic review. Diabetes Educ. 2014, 40, 731–744. [CrossRef]
Gaikwad, S.B.; Mukherjee, T.; Shah, P.V.; Ambode, O.I.; Johnson, E.G.; Daher, N.S. Home exercise program adherence strategies in
vestibular rehabilitation: A systematic review. Phys. Ther. Rehabil. Sci. 2016, 5, 53–62. [CrossRef]
Bachmann, C.; Oesch, P.; Bachmann, S. Recommendations for improving adherence to home-based exercise: A systematic review.
Phys. Med. Rehabil. Kurortmed. 2017, 28, 20–31. [CrossRef]
Eynon, M.; Foad, J.; Downey, J.; Bowmer, Y.; Mills, H. Assessing the psychosocial factors associated with adherence to exercise
referral schemes: A systematic review. Scand. J. Med. Sci. Sports 2019, 29, 638–650. [CrossRef]
Pavey, T.; Taylor, A.; Hillsdon, M.; Fox, K.; Campbell, J.; Foster, C.; Moxham, T.; Mutrie, N.; Searle, J.; Taylor, R. Levels and
predictors of exercise referral scheme uptake and adherence: A systematic review. J. Epidemiol. Community Health 2012, 66,
737–744. [CrossRef] [PubMed]
Morgan, F.; Battersby, A.; Weightman, A.L.; Searchfield, L.; Turley, R.; Morgan, H.; Jagroo, J.; Ellis, S. Adherence to exercise
referral schemes by participants—what do providers and commissioners need to know? A systematic review of barriers and
facilitators. BMC Public Health 2016, 16, 227. [CrossRef] [PubMed]
Barmentloo, L.M.; Olij, B.F.; Erasmus, V.; Smilde, D.; Schoon, Y.; Polinder, S. Personal preferences of participation in fall prevention
programmes: A descriptive study. BMC Geriatr. 2020, 20, 185. [CrossRef]
Davis, A.M.; Palaganas, M.; Li, L.C. Public opinion on community-based education and exercise programs for managing hip and
knee osteoarthritis-like symptoms: Results of a survey. Patient Prefer. Adherence 2016, 10, 283–290. [CrossRef]
Craike, M.; Gaskin, C.J.; Courneya, K.S.; Fraser, S.F.; Salmon, J.; Owen, P.J.; Broadbent, S.; Livingston, P.M. Predictors of adherence
to a 12-week exercise program among men treated for prostate cancer: ENGAGE study. Cancer Med. 2016, 5, 787–794. [CrossRef]
Catala, P.; Lopez-Roig, S.; Ecija, C.; Suso-Ribera, C.; Peñacoba Puente, C. Why do some people with severe chronic pain adhere to
walking prescriptions whilst others won’t? A cross-sectional study exploring clinical and psychosocial predictors in women with
fibromyalgia. Rheumatol. Int. 2020, 1–6. [CrossRef]
Stubbs, B.; Vancampfort, D.; Rosenbaum, S.; Ward, P.B.; Richards, J.; Soundy, A.; Veronese, N.; Solmi, M.; Schuch, F.B. Dropout
from exercise randomized controlled trials among people with depression: A meta-analysis and meta regression. J. Affect. Disord.
2016, 190, 457–466. [CrossRef] [PubMed]
Plotnikoff, R.C.; Hotz, S.B.; Birkett, N.J.; Courneya, K.S. Exercise and the transtheoretical model: A longitudinal test of a
population sample. Prev. Med. 2001, 33, 441–452. [CrossRef]
Gatt, K.; Schembri, J.; Katsanos, K.H.; Christodoulou, D.; Karmiris, K.; Kopylov, U.; Pontas, C.; Koutroubakis, I.E.; Foteinogiannopoulou, K.; Fabian, A.; et al. Inflammatory Bowel disease [IBD] and physical activity: A study on the impact of diagnosis
on the level of exercise amongst patients with IBD. J. Crohn’s Colitis 2019, 13, 686–692. [CrossRef]
Midtgaard, J.; Baadsgaard, M.T.; Møller, T.; Rasmussen, B.; Quist, M.; Andersen, C.; Rørth, M.; Adamsen, L. Self-reported physical
activity behaviour; exercise motivation and information among Danish adult cancer patients undergoing chemotherapy. Eur. J.
Oncol. Nurs. 2009, 13, 116–121. [CrossRef] [PubMed]

Int. J. Environ. Res. Public Health 2021, 18, 2023

84.

85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

97.

98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

110.
111.

23 of 24

Yuan, S.-C.; Weng, S.-C.; Chou, M.-C.; Tang, Y.-J.; Lee, S.-H.; Chen, D.-Y.; Chuang, Y.-W.; Yu, C.-H.; Kuo, H.-W. How family
support affects physical activity (PA) among middle-aged and elderly people before and after they suffer from chronic diseases.
Arch. Gerontol. Geriatr. 2011, 53, 274–277. [CrossRef]
Neutel, C.I.; Campbell, N.R. Changes in lifestyle after hypertension diagnosis in Canada. Can. J. Cardiol. 2008, 24, 199–204.
[CrossRef]
Dontje, M.L.; Krijnen, W.P.; De Greef, M.H.; Peeters, G.G.; Stolk, R.P.; Van Der Schans, C.P.; Brown, W.J. Effect of diagnosis with a
chronic disease on physical activity behavior in middle-aged women. Prev. Med. 2016, 83, 56–62. [CrossRef]
Westmaas, J.L.; Newton, C.C.; Stevens, V.L.; Flanders, W.D.; Gapstur, S.M.; Jacobs, E.J. Does a recent cancer diagnosis predict
smoking cessation? An analysis from a large prospective US cohort. J. Clin. Oncol. 2015, 33, 1647–1652. [CrossRef] [PubMed]
Flocke, S.A.; Clark, E.; Antognoli, E.; Mason, M.J.; Lawson, P.J.; Smith, S.; Cohen, D.J. Teachable moments for health behavior
change and intermediate patient outcomes. Patient Educ. Couns. 2014, 96, 43–49. [CrossRef]
Hochbaum, G.M. Public Participation in Medical Screening Programs: A Socio-Psychological Study; US Department of Health,
Education, and Welfare: Washington, DC, USA, 1958.
Jasmine, T.J.X.; Wai-Chi, S.C.; Hegney, D.G. The impact of knowledge and beliefs on adherence to cardiac rehabilitation programs
in patients with heart failure: A systematic review. JBI Libr. Syst. Rev. 2012, 10, 399–470. [CrossRef]
Woolley, K.; Fishbach, A. Immediate rewards predict adherence to long-term goals. Pers. Soc. Psychol. Bull. 2017, 43, 151–162.
[CrossRef] [PubMed]
Williams, D.M.; Papandonatos, G.D.; Napolitano, M.A.; Lewis, B.A.; Whiteley, J.A.; Marcus, B.H. Perceived enjoyment moderates
the efficacy of an individually tailored physical activity intervention. J. Sport Exerc. Psychol. 2006, 28, 300–309. [CrossRef]
Wankel, L.M. The importance of enjoyment to adherence and psychological benefits from physical activity. Int. J. Sport Psychol.
1993, 24, 151–169.
Ryan, R.M.; Deci, E.L. Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being.
Am. Psychol. 2000, 55, 68–78. [CrossRef]
Simmich, J.; Deacon, A.J.; Russell, T.G. Active video games for rehabilitation in respiratory conditions: Systematic review and
meta-analysis. JMIR Serious Games 2019, 7, e10116. [CrossRef] [PubMed]
Barry, G.; Van Schaik, P.; Macsween, A.; Dixon, J.; Martin, D. Exergaming (XBOX Kinect™) versus traditional gym-based exercise
for postural control, flow and technology acceptance in healthy adults: A randomised controlled trial. BMC Sports Sci. Med.
Rehabil. 2016, 8, 1–11. [CrossRef] [PubMed]
Kinnafick, F.-E.; Thøgersen-Ntoumani, C.; Shepherd, S.O.; Wilson, O.J.; Wagenmakers, A.J.; Shaw, C.S. In It Together: A qualitative
evaluation of participant experiences of a 10-week, group-based, workplace HIIT Program for insufficiently active adults. J. Sport
Exerc. Psychol. 2018, 40, 10–19. [CrossRef]
Hagberg, L.A.; Lindahl, B.; Nyberg, L.; Hellénius, M.-L. Importance of enjoyment when promoting physical exercise. Scand. J.
Med. Sci. Sports 2009, 19, 740–747. [CrossRef] [PubMed]
Backhouse, S.H.; Ekkekakis, P.; Biddle, S.J.; Foskett, A.; Williams, C. Exercise makes people feel better but people are inactive:
Paradox or artifact? J. Sport Exerc. Psychol. 2007, 29, 498–517. [CrossRef]
Rose, E.A.; Parfitt, G. Pleasant for some and unpleasant for others: A protocol analysis of the cognitive factors that influence
affective responses to exercise. Int. J. Behav. Nutr. Phys. Act. 2010, 7, 15. [CrossRef]
Leone, L.A.; Ward, D.S. A mixed methods comparison of perceived benefits and barriers to exercise between obese and nonobese
women. J. Phys. Act. Health 2013, 10, 461–469. [CrossRef]
Mitchell, M.S.; Goodman, J.M.; Alter, D.A.; John, L.K.; Oh, P.I.; Pakosh, M.T.; Faulkner, G.E. Financial incentives for exercise
adherence in adults. Am. J. Prev. Med. 2013, 45, 658–667. [CrossRef]
Ryan, R.; Deci, E. Intrinsic Motivation and Self Determination in Human Behaviour; Plenum: New York, NY, USA, 1985.
Helgadóttir, B.; Hallgren, M.; Kullberg, C.L.; Forsell, Y. Sticking with it? Factors associated with exercise adherence in people
with mild to moderate depression. Psychol. Sport Exerc. 2018, 35, 104–110. [CrossRef]
Ashworth, N.L.; Chad, K.E.; Harrison, E.L.; Reeder, B.A.; Marshall, S.C. Home versus center based physical activity programs in
older adults. Cochrane Database Syst. Rev. 2005, 2005, CD004017. [CrossRef] [PubMed]
Lin, N.; Simeone, R.S.; Ensel, W.M.; Kuo, W. Social support, stressful life events, and illness: A model and an empirical test. J.
Health Soc. Behav. 1979, 20, 108–119. [CrossRef]
Ozbay, F.; Johnson, D.C.; Dimoulas, E.; Morgan, C.A.; Charney, D.; Southwick, S. Social support and resilience to stress: From
neurobiology to clinical practice. Psychiatry 2007, 4, 35–40. [PubMed]
Essery, R.; Geraghty, A.W.A.; Kirby, S.; Yardley, L. Predictors of adherence to home-based physical therapies: A systematic review.
Disabil. Rehabil. 2017, 39, 519–534. [CrossRef]
Gordon, C.R.; Rezzadeh, K.S.; Li, A.; Vardanian, A.; Zelken, J.; Shores, J.T.; Sacks, J.M.; Segovia, A.L.; Jarrahy, R. Digital mobile
technology facilitates HIPAA-sensitive perioperative messaging, improves physician-patient communication, and streamlines
patient care. Patient Saf. Surg. 2015, 9, 21. [CrossRef]
Rosen, Z.; King-Dowling, S.; Petersen, J.M.; Kemps, E.; Lewis, L.K.; Prichard, I. Associations between commercial app use and
physical activity: Cross-sectional study. J. Med. Internet Res. 2020, 22, e17152. [CrossRef]
Oeldorf-Hirsch, A.; High, A.C.; Christensen, J.L. Count your calories and share them: Health benefits of sharing mhealth
information on social networking sites. Health Commun. 2019, 34, 1130–1140. [CrossRef]

Int. J. Environ. Res. Public Health 2021, 18, 2023

24 of 24

112. Santarossa, S.; Kane, D.; Senn, C.Y.; Woodruff, S.J. Exploring the role of in-person components for online health behavior change
interventions: Can a digital person-to-person component suffice? J. Med. Internet Res. 2018, 20, e144. [CrossRef] [PubMed]
113. Dobson, F.; Bennell, K.L.; French, S.D.; Nicolson, P.J.; Klaasman, R.N.; Holden, M.A.; Atkins, L.; Hinman, R.S. Barriers and
facilitators to exercise participation in people with hip and/or knee osteoarthritis: Synthesis of the literature using behavior
change theory. Am. J. Phys. Med. Rehabil. 2016, 95, 372–389. [CrossRef]
114. Rodrigues, F.; Bento, T.; Cid, L.; Pereira Neiva, H.; Teixeira, D.; Moutão, J.; Almeida Marinho, D.; Monteiro, D. Can Interpersonal
behavior influence the persistence and adherence to physical exercise practice in adults? A systematic review. Front. Psychol.
2018, 9, 2141. [CrossRef] [PubMed]
115. Alvarado, M.; Murphy, M.M.; Guell, C. Barriers and facilitators to physical activity amongst overweight and obese women in an
Afro-Caribbean population: A qualitative study. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 97. [CrossRef]
116. Abramson, L.Y.; Seligman, M.E.; Teasdale, J.D. Learned helplessness in humans: Critique and reformulation. J. Abnorm. Psychol.
1978, 87, 49. [CrossRef]
117. Pourhoseinzadeh, M.; Gheibizadeh, M.; Moradikalboland, M. The relationship between health locus of control and health
behaviors in emergency medicine personnel. Int. J. Community Based Nurs. Midwifery 2017, 5, 397–407.
118. Bhat, A.A.; DeWalt, D.A.; Zimmer, C.R.; Fried, B.J.; Callahan, L.F. The role of helplessness, outcome expectation for exercise and
literacy in predicting disability and symptoms in older adults with arthritis. Patient Educ. Couns. 2010, 81, 73–78. [CrossRef]
119. DeWalt, D.A.; Berkman, N.D.; Sheridan, S.L.; Lohr, K.N.; Pignone, M.P. Literacy and health outcomes: A systematic review of the
literature. J. Gen. Intern. Med. 2004, 19, 1228–1239. [CrossRef]
120. Thompson, E.L.; Broadbent, J.; Bertino, M.D.; Staiger, P.K. Do Pain-related beliefs influence adherence to multidisciplinary
rehabilitation? A systematic review. Clin. J. Pain 2016, 32, 164–178. [CrossRef] [PubMed]
121. Emanuel, E.J.; Emanuel, L.L. Four models of the physician-patient relationship. JAMA 1992, 267, 2221–2226. [CrossRef] [PubMed]
122. Reach, G. Patient autonomy in chronic care: Solving a paradox. Patient Prefer. Adherence 2013, 8, 15–24. [CrossRef] [PubMed]
123. Shin, K.S.; Lee, E. Relationships of health literacy to self-care behaviors in people with diabetes aged 60 and above: Empowerment
as a mediator. J. Adv. Nurs. 2018, 74, 2363–2372. [CrossRef]
124. Michie, S.; Abraham, C.; Whittington, C.; McAteer, J.; Gupta, S. Effective techniques in healthy eating and physical activity
interventions: A meta-regression. Health Psychol. 2009, 28, 690–701. [CrossRef] [PubMed]
125. Bovend’Eerdt, T.J.H.; Botell, R.E.; Wade, D.T. Writing SMART rehabilitation goals and achieving goal attainment scaling: A
practical guide. Clin. Rehabil. 2009, 23, 352–361. [CrossRef] [PubMed]
126. Ajzen, I. From intentions to actions: A theory of Planned Behavior. In Action Control: From Cognition to Behavior; Springer:
Berlin/Heidelberg, Germany, 1985; pp. 11–39.

