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Abstract
Background  Physical activity (PA) is a non-pharmacological approach to optimize health benefits in cancer survivors and 
is recommended as part of care. However, most cancer survivors fail to meet PA recommendations. The current systematic 
review and meta-analysis aimed to identify psychosocial correlates of free-living PA in cancer survivors.
Methods  Three electronic databases were searched (PubMed, PsycINFO, and SportDiscus). Meta-analyses were conducted 
for psychosocial correlates tested ≥ 3 times.
Results  Sixty-four articles were included. Eighty-eight different free-living PA correlates were identified. Meta-analyses 
(n = 32 studies) tested 23 PA correlates, of which 16 were significant (p < 0.05). Larger effect sizes (0.30 < ES > 0.45) were 
found for exercise self-efficacy, perceived behavioral control, intention, lower perceived barriers for exercise, enjoyment, 
perceived PA benefits, and attitudes. Small-to-moderate effects (0.18 < ES < 0.22) were found for subjective norms, physi-
cal functioning, quality of life, depression, and mental health. These findings were generally in line with narrative results.
Conclusions  This systematic review highlights important psychosocial correlates of free-living PA that can be targeted in 
future PA promotion interventions for cancer survivors. Constructs mainly from SCT and TPB were the most studied and 
appear to be associated with free-living PA in this population. However, we cannot currently assert which frameworks might 
be more effective. Further studies of better methodological quality, per correlate and theory, exploring longer-term associa-
tions and across different types of cancer, are needed.
Implications for Cancer Survivors  Having higher exercise self-efficacy, perceived behavioral control, intention, enjoyment 
and perceived PA benefits, more positive attitudes towards PA, and lower perceived barriers for exercise, can help increase 
PA in cancer survivors.
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Introduction

Cancer is expected to become the leading cause of death 
in the near future [1]. Concurrently, there was an increase 
in survivorship rates due to advances in cancer detection 

and treatment, which brought new challenges to cancer care 
[1]. Despite advances in treatment, cancer survivors (i.e., 
from diagnosis to the end of life) still face several treatment-
related late effects (physical and psychological problems), 
increased risk of cancer recurrence, and higher vulnerability 
to chronic diseases [2].

Physical activity (PA; i.e., any bodily movement that results 
in energy expenditure [3]) is being progressively considered 
as a nonpharmacologic way to optimize health benefits and 
outcomes in cancer survivors [4–8], and is recommended 
as part of care [9–12]. The evidence is clear regarding the 
contribution to improved cardiorespiratory capacity, muscle 
strength, quality of life, sleep, fatigue, and depression [6, 8, 
13–16]. Also, PA seems to reduce the risk of recurrence [4] 
and cardiovascular disease [17], reduce mortality from cancer 
and from any cause [8], and improve the effectiveness and 
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tolerance to anticancer treatment [18]. Guidelines for aerobic 
PA advocate that cancer survivors should do at least 150 min/
week of moderate-intensity PA, or 75 min/week of vigorous-
intensity PA, or an equivalent combination of both intensities 
[12]. Strength exercises should be performed at least 2 days 
a week, involving the main muscle groups [12]. Free-living 
PA refers to physical activities performed in the context of 
daily, family, and community activities for purposes of leisure 
(walking, gardening, swimming, sport, and dance), commut-
ing (cycling or walking), occupation/labor, or planned exer-
cise [19–21]. Adherence to free-living PA can be defined as 
a dose of PA consistent with the abovementioned PA recom-
mendations. However, most cancer survivors fail to adhere to 
these recommendations [22–24], due to barriers such as lack 
of motivation, time, and interest, or to symptoms associated 
with the disease and/or treatment, with the most pervasive 
being fatigue and pain [25, 26].

Psychosocial correlates of free‑living PA

Understanding the psychosocial correlates of increased free-
living PA is crucial to increase compliance with PA recom-
mendations, and ultimately, cope with cancer-related symp-
toms and side effects from treatment. A previous review has 
found that exercise intention, exercise stage of change, and 
perceived behavioral control were significantly associated 
with increased adherence to exercise programs in cancer 
survivors [27], while another review reported inconsistent 
findings for these same psychological factors, as well as for 
self-efficacy, extraversion, attitude, fatigue, and quality of 
life [23]. Inconsistent results were also found for psychologi-
cal correlates of exercise maintenance (in free-living con-
ditions), namely self-efficacy, attitudes (instrumental and 
affective), fatigue, quality of life, and intention [23]. Hence, 
there is still insufficient knowledge about psychosocial fac-
tors that may facilitate or hinder exercise/PA participation 
in free-living conditions in cancer survivors (especially in 
the long-term/exercise maintenance). A deeper insight into 
this matter may contribute to an earlier identification of 
survivors that are more resistant to the adoption of PA, to 
a better matching between survivors’ psychosocial charac-
teristics and available interventions, to a better allocation of 
resources, and to the design of more effective interventions. 
Furthermore, exercise/PA correlates may be different across 
different phases of survivorship [24], but knowledge about 
which factors are more relevant in different phases of survi-
vorship, as well as in different cancer types, remains scarce.

Main theoretical frameworks of PA correlates

Theoretical frameworks are valuable assets when predicting 
health behavior change and adherence, as they provide 
guidance on what needs to be changed (i.e., over which 

correlates to intervene), how it can be changed (i.e., 
using which behavior change techniques), and why the 
intervention has worked (i.e., through which pathways). 
Still, early research in the field of PA adherence was 
mainly concerned with the identification of associations 
between a very diverse (atheoretical) set of variables 
and PA adherence, disregarding its interrelations at a 
theoretical level. Multiple theories have since been used 
to better understand the complexity behind PA adherence, 
and how to successfully foster it [28]. The most common 
frameworks pertain to the Theory of Planned Behavior 
(TPB), Social Cognitive Theory (SCT), the Transtheoretical 
Model (TTM), and Self-Determination Theory (SDT). 
TPB [29], widely used in several interventions [30–33], 
poses that one’s intention to perform the behavior (and 
subsequently, one’s likelihood of engaging in it) is driven 
by the degree to which a behavior is positively or negatively 
valued (affective attitudes), the evaluation of the behavior’s 
consequences (instrumental attitudes), one’s beliefs of 
which behaviors are typically performed by significant 
others (social descriptive norms), one’s beliefs of which 
behaviors are typically approved or disapproved in society 
(injunctive norms), and by the perceived ease or difficulty 
of performing such behavior (perceived behavioral control). 
SCT [34] has also been applied in several interventions 
[32, 33, 35–37], and is largely based on the enhancement 
of self-efficacy (i.e., one’s belief on his/her own ability 
to perform the behavior), which is positively associated 
with other SCT elements, namely the beliefs about what 
the behavior will bring about (outcome expectations), 
the person’s behavior and outcome goals, and perceived 
barriers (i.e., perceived impediments to perform the 
behavior). Social support, i.e., the physical and emotional 
comfort provided by others, is also an important element 
in SCT, increasing the likelihood of behavior adoption. 
TTM [38], applied in different interventions [32, 33, 39], is 
an integrative model proposing that people move through 
different stages of motivational readiness to adhere to a 
behavior (precontemplation, contemplation, preparation, 
action, and maintenance), using multiple cognitive (e.g., 
decisional balance) and behavioral (e.g., action plans, 
self-monitoring) strategies. SDT [40, 41] has also been 
showing promising results mainly in the prediction of 
sustained (long-term) adherence to PA and other health 
behaviors [42, 43], although it has been somewhat less 
explored in cancer populations [44, 45]. According to SDT, 
need-supportive environments are required to satisfy one’s 
basic psychological needs for autonomy (sense of personal 
choice and volition), competence (perception of effectively 
interacting with the environment) and relatedness (sense 
of belonging and respect), and in turn foster autonomous 
(better quality) motivations, as opposed to controlled 
motivations (based on internal and external pressures) or 
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amotivation. Autonomous motivations have been shown 
to result in more favorable psychological outcomes and 
lasting adherence to PA [42, 46, 47]. Given the diversity of 
frameworks involved, knowing which theoretical constructs 
(from specific theoretical frameworks) might be more 
useful to change cancer survivors PA behaviors is still 
undetermined.

The current systematic review and meta-analysis aimed 
to identify and summarize psychosocial correlates of free-
living PA in cancer survivors, which are typically measured 
with self-reported (subjective) psychosocial questionnaires, 
and likely to influence an individual psychologically and/
or socially.

Methods

This systematic review and meta-analysis followed the 
PRISMA statement for reporting systematic reviews [48].

Eligibility criteria

To be included, studies had to comply with the following 
inclusion criteria: include adults (above 18 years); cancer 
survivors (i.e., from the time of diagnosis to the end of life) 
[49]; experimental and observational research designs that 
evaluate associations between at least one psychosocial cor-
relate and PA levels (either objectively or subjectively meas-
ured), or test differences in psychosocial variables between 
active and inactive groups of cancer survivors. Interven-
tions involving exercise (aerobic, strength, combined, mul-
ticomponent) or lifestyle interventions promoting changes 
in free-living PA were included. Putative correlates were 
self-reported (questionnaire-based) psychosocial meas-
ures, likely to influence an individual psychologically and/
or socially [50], including factors related to global/health-
related quality of life, and well-being and its derivatives, fol-
lowing an integrated life quality and well-being model [51]. 
As outcomes, studies had to report PA levels, global and/
or discriminated by intensity or domains. Volume, exercise 
energy expenditure, activity counts, steps, or other meas-
ures of PA level were considered. Attendance or compliance 
with an exercise intervention was not considered as outcome, 
as this review is focused on adherence to PA in free-living 
conditions, as part of one’s daily life routines. Lifestyle 
interventions promoting changes in multiple behaviors 
(diet + exercise), including pharmacological components, 
or interventions based on breathing and meditation exer-
cises-only, if not accompanied by real exercise (and thus not 
contributing to the achievement of PA recommendations), 
were excluded. Indeed, changes in one health behavior might 
foster changes into another health behavior [52–54] and 
confound our results. Pharmacological interventions might 

interfere with PA participation, depending on its side effects, 
and were excluded for that reason.

Search strategy

A comprehensive search of peer-reviewed articles published 
in English until June 2023 (including online ahead of print 
publication) was conducted in three electronic databases 
(PubMed, PsycINFO, and SportDiscus).

Searches included various combinations of three sets of 
terms: (i) terms concerning the population of interest (e.g., 
cancer survivors); (ii) terms concerning the intervention(s)/
exposure(s) evaluated (e.g., exercise, aerobic or strength 
training, PA) and the correlates of interest (e.g., psychoso-
cial, cognitive, motivational); (iii) terms respecting the out-
comes of interest (i.e., PA adherence, participation, mainte-
nance) (see Additional file 1 for a search example; complete 
search strategies can be obtained from the authors). Other 
sources included manual cross-referencing of bibliographies 
cited in prior reviews [23, 27] and included studies.

Study selection

All titles and abstracts identified from the literature searches 
were screened for potential inclusion eligibility by one 
researcher (EVC). Full texts of potentially relevant papers 
were retrieved. Three researchers checked if the retrieved 
papers met the inclusion criteria (BR, JE, SF). Decisions 
to include or exclude studies in the review were made by 
consensus. When consensus was not achieved, disagreements 
were solved by discussion with a fourth author (EVC). 
The study selection procedure was conducted through the 
CADIMA software [55].

Data collection process and data items

A data extraction form was developed, informed by the 
PRISMA statement for reporting systematic reviews [48]. 
Data extraction included information about study details 
(authors, year), participants (characteristics, type of cancer/
phase), study design and setting, brief intervention descrip-
tion (including the theoretical framework, if used), inter-
vention and follow-up length, psychosocial correlates (and 
instruments), PA outcomes of interest (and instruments), and 
main findings. Two authors (BR, JE) independently coded 
and extracted the relevant information to be included in the 
present systematic review. Then, both authors discussed the 
extracted information with a third author (EVC), deciding 
what information should be kept by consensus. Data for 
meta-analysis was also extracted, namely correlation coef-
ficients and sample sizes, or means, standard deviations, and 
sample sizes per group (active vs. inactive). When data was 
missing, authors were contacted through email.
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Study quality assessment

Study quality was assessed with an adapted version of the 
Quality Assessment Tool for Quantitative Studies, developed 
by the Effective Public Health Practice Project [56]. The cur-
rent adaptation was based on recommendations from several 
authors [57–59], and has been previously used [47, 59]. This 
tool was adapted to allow the evaluation of both experimental 
and observational studies. It includes 19 items, organized 
in eight key methodological domains: study design, blind-
ing, representativeness (selection bias), representativeness 
(withdrawals/dropouts), confounders, data collection, data 
analysis, and reporting. Each domain is classified as Strong, 
Moderate, or Weak methodological quality based on specific 
criteria. A global rating is determined based on the scores of 
each component. Two researchers independently rated each 
of the eight domains and overall quality (SF, JE). Rates were 
discussed by both authors and discrepancies were resolved by 
consensus. When consensus was not achieved, disagreements 
were solved by discussion with a third author (BR or EVC).

Outcome measures

Total PA levels and/or discriminated by intensity or domains 
constituted the primary outcomes of this review. Volume 
(minutes per week or day), exercise energy expenditure 
(Kcal per day or week), activity counts, step counts, or 
other measure of PA level were considered. Relevant effect 
measures included simple non-adjusted Pearson or Spear-
man correlations between psychosocial correlates and PA 
outcomes, odds ratio, beta regression coefficients, or means 
(standard deviation) and Cohen’s d (standardized mean dif-
ference) between active and non-active groups.

Data synthesis

This review analyzed psychosocial correlates of physical activ-
ity in cancer survivors. Characteristics of the included studies 
were first described by (i) study design, (ii) type and phase of 
cancer, and (iii) outcomes’ length (short-term as < 6 months 
or long-term as ≥ 6 months). Then, data were qualitatively 
synthesized and presented in tabular form. Results are shown 
separately for each correlate, specifically (i) number of stud-
ies, (ii) number of times it was tested (k), given that a study 
could present data for multiple assessment points, (iii) time 
of outcome assessment—overall; short-term/adherence 
(< 6 months); long-term/maintenance (≥ 6 months)—, and 
(iv) the number of times each association effect was found, 
namely “no association,” “positive association,” or “negative 
association.” Each correlate was scored as positively or nega-
tively associated if the association was statistically significant 
(p < 0.05); otherwise, no correlate-outcome association was 

identified. The identified correlates are labelled as reported in 
the studies. Higher-order categories of correlates were created 
based on construct conceptual similarity (when justified) to 
facilitate data synthesis and interpretation.

Data analysis

Analyses were conducted using the Comprehensive Meta-
Analysis (CMA) Software version 3.3.070 [60]. Meta-analy-
ses were conducted for each identified psychosocial correlate, 
for which there was sufficient data (i.e., when there were 3 
or more studies per correlate), to allow interpretability of the 
data. This option was made given the high variability across 
studies in design, interventions’ duration and characteristics 
(when present), sample size, measurement instruments, and 
the presence of different outcome formats. Meta-analyses 
were conducted using random-effects models due to the con-
siderable heterogeneity expected among studies.

Effect sizes were computed based on the extracted sample 
size and simple unadjusted correlation coefficients r between 
each correlate and PA, as reported in the studies or provided 
by the authors of the paper (which were contacted when 
these coefficients were not reported in their publications). 
When studies reported differences in psychosocial correlates 
between active and inactive groups, the following information 
was extracted to calculate the effect sizes: (i) mean, SD, and 
sample size N; (ii) t-test and sample size N; or (iii) standard-
ized mean difference. When data was missing and the infor-
mation requested was not provided, the study was excluded 
from the meta-analyses. In the case of studies including dif-
ferent comparison arms (i.e., comparative or controlled trials), 
discriminated results per groups/arms were preferred. When 
only results for the whole sample were presented, the decision 
to include the study in the meta-analysis was made by consen-
sus among the authors, considering the type of psychosocial 
factor (trait vs. process variable) and the characteristics of the 
study arms. When similar constructs were measured within 
the same study and sample (e.g., task self-efficacy and barriers 
self-efficacy), a combined effect size was estimated to account 
for the degree of dependence between these measures.

When considered appropriate, based on construct similar-
ity from a conceptual standpoint or original authors’ defini-
tion, studies using different measures were included into the 
same meta-analysis, as if belonging to a higher-order con-
struct (e.g., exercise self-efficacy, barriers self-efficacy, task 
self-efficacy, and maintenance self-efficacy were grouped 
into the same higher-order construct—exercise self-effi-
cacy—as their definitions as provided in the papers were 
very similar). This option was made to allow that effect sizes 
from more studies could be included in the meta-analyses.

Effect sizes were interpreted according to Cohen’s guide-
lines [61], with values of 0.10, 0.30, and 0.50 for small, 
medium, and large effect sizes, respectively. The 95% CI, 
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Z-values, and corresponding p-values were considered as 
indicators of the significance of the effect. We also inspected 
the standard residuals for outliers (> 1.96).

Heterogeneity was tested using the I2 statistic [62] and 
the Cochran’s Q statistic [63]. The I2 ranges from 0 to 
100%, where a value of 0% indicates no observed het-
erogeneity and values of 25%, 50%, and 75% reflect low, 
moderate, and high heterogeneity, respectively [62]. The 
Cochran’s Q statistic demonstrates that studies do not 
share a common effect size (i.e., there is heterogeneity) 
when a significant p-value (< 0.05) is found [63]. Com-
plementarily, we calculated the prediction intervals, which 
constitute an index of dispersion, provided in the same 
units as the effect size, and tell us how much the true effect 
size varies across populations [64].

The potential for publication bias was subjectively 
assessed by inspecting funnel plots for asymmetry. They 
were quantitatively assessed using Egger’s test [65] and 
Duval and Tweedie’s trim-and-fill method [66] when 10 
or more studies were available per meta-analysis and no 
substantial heterogeneity was present, because the power 
is too low to distinguish chance from real asymmetry [67].

Sensitivity analyses were carried out to explore whether 
results were affected by studies with poor quality, or by the 
different measures grouped together within the same meta-
analysis (by construct similarity). Moderator/subgroup analy-
ses were conducted to explore the effect of gender, type and 
phase of cancer, and outcome’s length, when sufficient data 
per correlate was available (i.e., at least 2 studies per category).

Assessment of the certainty of evidence 
in the present review

Certainty of evidence refers to how confident we can be 
that a review provides a complete and accurate summary 
of the best available evidence, and thus, that an estimate of 
effect is correct [59]. Following the most recent PRISMA 
recommendations [48], the certainty of the evidence 
gathered in the present review was assessed with the SURE 
checklist [68]. This checklist includes 5 criteria to assess the 
identification, selection, and appraisal of studies; 5 criteria 
to evaluate how findings were analyzed in the review; and 1 
criterion for other considerations. Based on the number and 
type of limitations identified on these criteria, a conclusion 
regarding the degree of confidence in the evidence of a 
systematic review is obtained.

Results

Search results

Our search resulted in 1713 articles after removing duplicates 
(86 articles). Based on titles and abstracts, 133 full texts 
were selected, of which 64 were included in this review. The 
reasons for exclusion of full texts are described in Fig. 1. 
Twenty-seven studies were included in meta-analyses 
[69–86].

Records identified from:

PubMed (n = 1 575)

PsycInfo (n=112)

SportDiscus (n = 26)

Records removed before

screening:

Duplicate records removed (n = 

86)

Records screened

(n = 1 627)
Records excluded

(n = 1 494)

Reports assessed for eligibility

(n = 133)

69 Reports excluded:

Qualitative analysis (n =13)

SB predictors (n = 10)

No psychosocial predictors (n= 12)

Physical inactivity predictors (n = 10)

Intervention adherence (n = 12)

Predictor as outcome (n = 2)

General lifestyle (n=3)

Review (n = 5)

No full-text (n=2)

Records identified from:

Manually searching references 

(n = 0)

Reports assessed for eligibility

(n = 0) Reports excluded (n = 0)

Studies included in review

(n = 64)

Identification
Screening

Included

Reports sought for retrieval

(n = 0)
Reports not retrieved

(n = 0)

Abbreviations: n= number of studies; SB= Sedentary Behaviour

Fig. 1   Study selection process flowchart. Abbreviations: n, number of studies; SB, sedentary behavior
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Characterization of studies

Table 1 summarizes the characteristics of all included stud-
ies. Overall, most studies were cross-sectional (n = 38), three 
with a prospective design, and 17 studies were randomized 
controlled trials. The most represented age group was mid-
dle adulthood, from 45 to 65 years old (n = 41). Most studies 

included both men and women. However, only four studies 
focused on men, whereas 23 included women only. Most 
studies were conducted in the USA (n = 25) and Canada 
(n = 20). Four studies were conducted in South Korea, three 
in Australia, two in Germany, two in France, one in the Neth-
erlands, and another one in New Zealand. Two of the studies 
had samples from several countries. The most studied type 

Table 1   Studies characterization Characteristics Number of 
studies

Characteristics Number of 
studies

Study design Outcome assessment length
Trial  < 6 months 47

  Cross-sectional 38  =  > 6 months 11
  Non-controlled trial 3 Both 6
  Non-randomized controlled trial 1
  Cohort observational 2
  Prospective observational 3 Types of cancers
  Randomized controlled trial 17 Bladder 1

Breast 17
Sample size Colon 1

   < 100 19 Colorectal 8
  100–199 16 Endometrial 2
  200–299 10 Gynecological 2
  ≥ 300 19 Head and neck 2

Kidney 1
Participants Lung 1

  Gender Lymphoma 1
    Both genders 37 Prostate 3
    Men only 4 Rectal 1
    Women only 23 Multiple cancers 24
  Mean age, years
    18–24 1 Quality assessment score
    25–44 3 Weak 38
    45–64 42 Moderate 24
    ≥ 65 12 Strong 2
    > 18–75 +  3
    Not reported 3

Country
  USA 25
  Canada 20
  Brazil 1
  Netherlands 1
  Germany 2
  France 2
  South Korea 4
  Australia 3
  New Zealand 1
  Multiple countries 2
  Sweden 1
  Turkey 1
  China 1
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of cancer was breast cancer (n = 17), followed by colorectal 
(n = 8) and prostate (n = 3). Some studies included multiple 
cancers and did not specify which were included (n = 24).

Narrative synthesis of results

Additional file 2 describes all results from included articles. 
A total of 88 different PA correlates (47 theory-based) were 
tested (Table 2). However, 51% of the correlates were tested 
less than three times. Self-efficacy was the most tested corre-
late (k = 26), being identified as a positive PA correlate more 
than half of the times [69, 70, 76, 78–80, 87–101]. Fatigue 
was the second most frequently tested (k = 24) [46, 69–72, 
85–88, 90, 93, 101–109], but inconsistent results were found. 
Enjoyment (k = 16) [73–75, 78, 85, 98, 107, 110], perceived 
behavioral control (k = 12) [73–76, 84, 88, 94, 103, 111], 
intention (k = 9) [69, 70, 79, 81, 82, 103, 112, 113], and 
friend support (k = 6) [89, 114–116] were also consistently 
associated with higher physical activity. Perceived barriers 
for exercise (k = 11) [73–76, 84, 88, 94, 98, 99, 103, 111], 
perceived social support (k = 9) [73, 75, 85, 88, 90, 93, 94, 
96, 98], and mental health (k = 6) [85, 87, 106, 117, 118] 
were consistently not identified as a significant correlate. 
In general, quality of life (k = 12) [69, 70, 72, 86, 102, 104, 
106, 109, 118, 119], physical functioning (k = 10) [46, 69, 
77, 86, 105, 106, 109, 118, 119], self-efficacy to overcome 
exercise barriers (k = 8) [73–75, 91, 92, 99, 104, 120], out-
come expectations (k = 7) [74, 75, 93, 94, 96, 104, 121], and 
instrumental attitudes (k = 6) [69, 70, 79, 82, 112, 113] were 
positively associated with physical activity, whereas motiva-
tion (k = 10) [71, 72, 85, 90, 101, 107, 120, 122], subjective 
norms (k = 8) [79, 81, 83, 84, 113, 123, 124], fear/concerns 
related to exercise (k = 7) [71, 72, 75, 84, 125], affective 
attitudes (k = 6) [69, 70, 79, 82, 112, 113], and depression 
(k = 8) [69, 71, 73, 102, 105, 126] showed mixed findings. 
Several other correlates (78%) were tested five times or less, 
showing either inconsistent or insufficient results (Table 2).

Short‑term vs. long‑term PA correlates

Regarding correlates of short-term PA outcomes 
(< 6 months), results were similar to the overall results. 
Exercise self-efficacy [73, 78–80, 88, 91, 99–101], perceived 
behavioral control [79, 81–84, 88, 112, 113, 123, 124], 
intention [69, 79, 81, 82, 112, 113], enjoyment [73–75, 78, 
85, 107, 110, 127], and outcome expectations [74, 75, 93, 
94, 96, 104] generally showed consistent associations with 
higher physical activity levels. Inconsistent findings were 
observed for fatigue [46, 71, 72, 85, 86, 93, 101–109, 127], 
perceived barriers for exercise (reversed) [73–75, 84, 94, 99, 
103, 111, 127], subjective norms [79, 81, 83, 113, 123, 124], 
depression [71, 73, 102, 105, 126], fear/concerns related to 
exercise [71, 72, 75, 84, 125], and motivation (quantity) [71, 

72, 85, 90, 101, 107, 120, 122]. Social support [73, 75, 88, 
93, 94, 96, 107, 119] was consistently identified as a non-
significant correlate. Long-term PA correlates (≥ 6 months) 
were tested much fewer times, though generally reproduc-
ing the trends observed for the overall and short-term PA 
outcomes, especially for exercise self-efficacy (positive cor-
relate) and fatigue (inconsistent correlate). Quality of life 
and motivation (quantity) apparently show more consistent 
and positive associations in the long-term but were stud-
ied only 4–5 times. All other variables were insufficiently 
investigated.

PA correlates per type of cancer

Concerning cancer type, for breast cancer, 32 different PA 
correlates were tested, but only 11 more than three times 
(Additional file 3). Exercise self-efficacy was identified as a 
positive correlate of physical activity in most studies, includ-
ing in the long-term. Fatigue, perceived barriers for exercise, 
outcome expectations, and perceived social support showed 
mixed findings. Other variables were insufficiently studied 
to allow solid conclusions, but in some cases are sugges-
tive of a positive association with physical activity, namely 
self-efficacy to overcome exercise barriers, quality of life, 
PA enjoyment, friend support, perceived behavioral control, 
and physical functioning. For colorectal cancer (Additional 
file 4), 42 different potential correlates were tested, but only 
one more than three times. Evidence is mixed for the asso-
ciation between fatigue and overall and short-term PA out-
comes. No sufficient data was available for the remaining 
variables.

Meta‑analytic results

Twenty-three psychosocial correlates were tested in meta-
analyses (Table  3). Of these, all but five (i.e., fatigue, 
motivation, social support, anxiety, and bodily pain) were 
identified as significant correlates. Moderate magnitude 
pooled effect sizes were found for exercise self-efficacy 
(n = 11; r = 0.38; 95% CI 0.30, 0.46), perceived behavio-
ral control (n = 9; r = 0.34; 95% CI 0.28, 0.40), intention 
to be physically active (n = 7; r = 0.45; 95% CI 0.31, 0.56), 
perceived barriers for exercise (n = 6; r =  − 0.34; 95% 
CI − 0.44, − 0.23), enjoyment (n = 6; r = 0.35; 95% CI 0.27, 
0.43), and perceived benefit of PA (n = 3; r = 0.36; 95% CI 
0.26, 0.45), although high heterogeneity (I2 ~ 90%; 95% 
PI − 0.07, 0.77) was observed for intention and results were 
based on few studies for perceived PA benefits (less than 5). 
A moderate-magnitude positive effect size was found for 
global attitudes (n = 8; r = 0.32; 95% CI 0.24, 0.40). Addi-
tional meta-analyses for the two components of attitudes 
were conducted, showing similar results (affective: n = 5; 
r = 0.30; 95% CI 0.20, 0.40; instrumental: n = 5; r = 0.28; 
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95% CI 0.17, 0.39), though with substantial heterogeneity 
(I2 > 75%; 95% PI crossing zero, suggesting a high disper-
sion of effects, including in the opposite direction). A small 
to moderate positive effect size was found for subjective 
norms (n = 8; r = 0.22; 95% CI 0.11, 0.32), but with high 
dispersion of effects and potential effects in the opposite 
direction (95% PI − 0.13, 0.52). In addition, when looking 
into the results from the additional meta-analysis performed 
for each component of subjective norms, small to negligible 
effects were observed (injunctive: n = 4; r = 0.13; 95% CI 
0.04, 0.23; descriptive: n = 4; r = 0.08; 95% CI 0.02, 0.13). 
Small to moderate effect sizes were also found for physical 
functioning (n = 9; r = 0.23; 95% CI 0.17, 0.29), quality of 
life (n = 7; r = 0.18; 95% CI 0.13, 0.22), depression (n = 4; 
r =  − 0.21; 95% CI − 0.40, − 0.01), and mental health (n = 3; 
r = 0.21; 95% CI 0.12, 0.29), although based on few studies 
(less than 5) for the latter two correlates, and high disper-
sion of effects for depression and potential effects in the 
opposite direction (95% PI − 0.81, 0.61). In general, these 
findings suggest that higher levels in most of these factors 
(lower for perceived barriers and depression) are associated 
with higher PA levels. Publication bias could not be tested 
for most variables as there were less than 10 studies per 
correlate (note: there was no publication bias for physical 
activity self-efficacy, based on the visual inspection of the 
funnel plot (see Additional file 5) and Egger’s test (p > 0,05) 
[58]. Moderator/subgroup analyses exploring the effect of 

study design, gender, type and phase of cancer, or outcome’s 
length could not be performed, as no sufficient data was 
available.

Quality assessment

Regarding the overall methodological quality of the studies 
(Table 1), only 2 studies were rated as “strong,” 24 studies 
were classified as “moderate,” and 38 were rated as “weak.” 
The main limitations detected concern the study design 
(most studies were observational), absence of adequate 
blinding (for experimental designs), representativeness (all, 
but two, were composed of volunteers and not representa-
tive), and lack of adequate adjustment of analysis for con-
founders. Quality assessment results for each study can be 
found in Additional file 6.

Assessment of the certainty of evidence 
in the present review

The SURE checklist (Additional file 7) indicated this is a 
good systematic quality review, with only minor limita-
tions: language bias was not avoided, given that only papers 
in English were included. A more comprehensive search 
could have resulted in a higher number of retrieved papers. 
Even taking these results in consideration, the findings of 
the current systematic review can be considered as reliable, 

Table 3   Meta-analyses 
results for physical activity 
psychosocial correlates

*  < 0.05; ** < 0.01; *** < 0.001; 95% CI, 95% confidence intervals; Q, Cochran’s Q statistic, measure of 
heterogeneity; I2 statistic, measure of heterogeneity; 95% PI, 95% prediction intervals indicate dispersion 
of effect sizes and are a measure of heterogeneity; aPrediction interval could not be calculated, given that 
tau-squared was 0.000[64]

Meta-analyses

PA correlates r 95% CI Z Q I2 95% PI

Exercise self-efficacy (n = 11) 0.38 0.30, 0.46 8.36*** 25.76** 61.2 0.11,0.60
Perceived behavioral control (n = 9) 0.34 0.28, 0.40 9.72*** 16.5* 51.5 0.15, 0.51
Fatigue (n = 9)  − 0.07  − 0.23, 0.11  − 0.73 81.3*** 90.2  − 0.60, 0.50
Physical functioning (n = 9) 0.23 0.17, 0.29 7.60*** 17.5 54.4 0.07, 0.38
Subjective norms (n = 8) 0.22 0.11, 0.32 3.97*** 32.3*** 78.3  − 0.13, 0.52
Attitudes (n = 8) 0.32 0.24, 0.40 7.16*** 19.4** 63.9 0.06, 0.54
Intention (n = 7) 0.45 0.31, 0.56 5.91*** 55.5*** 89.2  − 0.07, 0.77
Quality of life (n = 7) 0.18 0.13, 0.22 7.28*** 8.86 32.3 0.07, 0.27
Perceived barriers for Exercise (n = 6)  − 0.34  − 0.44, − 0.23  − 5.95*** 7.01 28.7  − 0.55, − 0.08
Enjoyment (n = 6) 0.35 0.27, 0.43 7.96*** 6.18 19.1 0.17, 0.51
Depression (n = 4)  − 0.21  − 0.40, − 0.01  − 2.1* 18.8*** 84.1  − 0.81, 0.61
Social support (n = 4) 0.12  − 0.01, 0.25 1.77 2.04 0.00 - a

Motivation (n = 4) 0.17  − 0.16, 0.46 0.99 16.0** 81.3  − 0.85, 0.92
Mental health (n = 3) 0.21 0.12, 0.29 4.45*** 1.46 0.00 - a

Anxiety (n = 3) 0.03  − 0.07, 0.13 0.65 0.65 0.00 - a

Bodily pain (n = 3) 0.05  − 0.29, 0.38 0.29 17.6*** 88.6  − 1.00, 1.00
Benefit of PA (n = 3) 0.36 0.26, 0.45 6.95*** 1.29 0.00 - a
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although based on a limited number of studies per outcome. 
Hence, further research is required to confirm these findings.

Discussion

The current review proposed to identify psychosocial cor-
relates of free-living PA in cancer survivors. Eighty-eight 
potential correlates of free-living PA were tested. Most vari-
ables (78%) were tested less than 6 times, showing either 
inconsistent or insufficient results. In global terms, exercise 
self-efficacy, perceived behavioral control, intention, quality 
of life, outcome expectations, instrumental attitudes, friend 
support, enjoyment, and physical functioning were positively 
associated with physical activity, whereas perceived barri-
ers for exercise revealed negative associations with physical 
activity. Perceived social support and mental health were 
consistently identified as a non-significant correlate. Fatigue, 
subjective norms, fear/concerns related to exercise, affec-
tive attitudes, motivation (quantity), and depression showed 
mixed findings. These trends were similar for short-term 
PA outcomes and for long-term PA outcomes (though these 
were far less tested).

Meta-analyses were performed for 21 correlates (i.e., the 
ones tested more than 3 times), of which 16 showed sig-
nificant pooled effects. Results were generally in line with 
the narrative findings, with a few exceptions, namely for 
subjective norms, attitudes, and depression, which revealed 
significant pooled effect sizes (positive for the first two; 
negative for the latter), possibly due to the lower number of 
studies providing data to be included in the meta-analyses. 
Moderate magnitude effect sizes were observed for exercise 
self-efficacy, perceived behavioral control, intention, per-
ceived barriers for exercise, enjoyment, perceived PA ben-
efits, and attitudes (globally and both dimensions). Small 
to moderate effect sizes were found for subjective norms 
(but not for its dimensions), physical functioning, quality 
of life, depression, and mental health, though based on less 
than 5 studies for the latter two correlates. In general, these 
findings suggest that higher levels in most of these factors 
(lower for perceived barriers and depression) are associated 
with higher PA levels.

Exercise self-efficacy was the most consistent positive 
correlate of free-living physical activity. Indeed, self-effi-
cacy is included in several other theories besides Bandura’s 
socio-cognitive model [128], which may explain its exten-
sive testing. This finding reinforces the relevance of this con-
struct in the psychological dynamics underlying PA partici-
pation [129, 130]. Hence, future studies in this population 
should devote to the testing of the most effective strategies 
to increase self-efficacy, aiming at more effective interven-
tions in this regard.

We also found positive associations with perceived health 
(physical functioning) and quality of life (physical compo-
nent, and general quality of life). In many studies, these 
variables are considered outcomes, but in the present review 
they were included as correlates, similarly to other reviews 
[23, 131], given that a bidirectional effect may apply: besides 
being possible correlates of free-living PA adoption, they 
are also outcomes directly affected by PA [12]. In fact, it is 
plausible that it is PA participation that is indeed reinforc-
ing these variables and not the other way around [132, 133]. 
Previous reviews [23, 27] did not include observational stud-
ies, and the outcomes used as inclusion criteria were slightly 
different from ours, as the focus was exclusively on PA inter-
vention compliance/adherence and not on PA participation 
in free living conditions.

Inconsistent results were found for fatigue, which has 
been previously reported as an important barrier [25, 26]. 
This inconsistency may be due to the use of different scales 
to measure perceived fatigue, or inherent differences across 
cancer types, cancer stages, and treatment processes, or even 
to patients’ beliefs and expectations. More longitudinal data 
exploring the role of this key construct, using standardized 
and cancer-specific scales, across cancer types and survi-
vorship stages is in need, given its bidirectional function 
as either PA correlate or outcome in this specific popula-
tion of cancer survivors [12]. Also, it would be relevant to 
explore whether certain characteristics like treatment types, 
time since diagnosis, medication, or the presence of comor-
bidities moderate the associations between perceived fatigue 
and PA.

Results for enjoyment (a central marker of intrinsic moti-
vation) warrant further reflection. Contrary to the evidence 
on healthy populations [134, 135], enjoyment was not con-
sistently associated with PA in the narrative synthesis (a 
positive association was found in half of the times it was 
tested; and no association in the other half), although the 
meta-analysis revealed a significant, moderate, positive 
pooled effect size. It is important to note that all the stud-
ies testing this correlate were in the short-term, and this 
may be a more central correlate for the maintenance of 
the behavior. Furthermore, the mixed findings concerning 
enjoyment might not be that surprising in cancer popula-
tions (vs. healthy populations): Given that the review has 
included patients diagnosed with diverse cancer types, in 
several phases of treatment, and going through different 
treatments (some more aggressive than others, thus more 
draining to the individual), a different dynamic might be 
expected. Future research would do well to explore these 
aspects as potential moderating factors, capable of explain-
ing why enjoyment might be a correlate of PA for some 
patients, but not for others. In addition, most of the cor-
relates identified in this systematic review pertain to cogni-
tive domains (self-efficacy, intention, outcome expectations, 
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perceived behavioral control, and instrumental attitudes) and 
not so much to affective domains, which is consistent with 
previous research with other types of debilitating conditions, 
such as fibromyalgia [130], obesity [47], multiple sclerosis 
[136], or individuals with disabilities [137].Thus, this find-
ing may need further testing in trials to come, as it might 
have central implications in the way PA is promoted among 
cancer survivors.

Attitudes (general), subjective norms, and perceived 
social support tended to be unrelated or inconsistently 
related with PA among cancer survivors, which is a remark-
able difference from results obtained in healthy populations 
[129, 138]. Interestingly, significant positive associations 
between attitudes/subjective norms and PA were observed 
in meta-analyses. This inconsistency could be explained 
by the limited number of studies included in each of these 
meta-analyses, which might not entirely represent the overall 
results found in the literature. There is a clear need for better 
quality studies, that properly address these associations and 
thus provide quantitative data to confirm or refute these find-
ings. It is also worth to mention that in our meta-analyses, 
descriptive norms (i.e., perceptions of which behaviors are 
typically performed) had a negligible positive association 
with PA, while injunctive norms (i.e., perceptions of which 
behaviors are typically approved or disapproved in society) 
revealed a small-magnitude positive association. Although 
this finding requires further confirmation given it is based 
on a limited number of studies, it may suggest that for can-
cer survivors the cultural and community acceptability and 
social (perhaps even medical) approval of PA behaviors 
might be more important than the perception of other’s PA 
participation.

Overall, the more consistent correlates of free-living PA 
identified in the present systematic review were derived 
from theoretical models, further supporting the relevance 
of designing and implementing theory-based interventions 
to promote physical activity, as previously recommended 
[139–141]. The identified theoretical correlates came mainly 
from SCT (e.g., self-efficacy, outcome expectations, per-
ceived barriers) and TPB (e.g., perceived behavioral con-
trol, intention, attitudes, subjective norms), in line with find-
ings from other reviews [23, 27]. Nonetheless, superiority 
of these theories in the prediction of PA in this population 
cannot be implied. Indeed, it is necessary to keep in mind 
that these were also the most tested theories, which results in 
a greater exploration of these constructs compared to other 
theory-related constructs. For example, exercise stages of 
change from TTM have been identified as a significant cor-
relate in a prior review in cancer survivors [27]; however, 
this construct was tested only twice in the present review 
precluding solid conclusions. Furthermore, this may be 
explained by the fact that these constructs are most used 

to predict adherence to PA interventions and not to PA in 
free-living conditions.

Of note, SDT-based constructs (e.g., need satisfaction, 
autonomous motivations, enjoyment) have been consist-
ently showing favorable effects on PA adherence in several 
other populations [42], but remain poorly tested in cancer 
populations. Furthermore, when motivation is tested in this 
population, it is reported using different scores/variables 
(e.g., total score of motivation reflecting only a quantitative 
perspective on motivation) than the ones embedded in SDT. 
Nevertheless, taken together, results from SDT constructs 
in our review seem to follow the same trend observed for 
other healthy and clinical populations, suggesting that more 
self-determined (autonomous) motivations might be a posi-
tive correlate of free-living PA in cancer survivors as well.

This review also showed similar trends for short- and 
long-term PA psychosocial correlates. However, for more 
consistent results in the long-term, more studies are needed. 
Follow-ups longer than 6 months were uncommon among 
the included studies, which suggests that long-term PA cor-
relates remain poorly tested, as previously stated [28]. Curi-
ously, among the few studies reporting this data, findings 
suggest a positive association between friend support (but 
not with family support) and free-living PA, especially in 
the long-term. This suggests that social support may have 
different facets that should be personalized to the survivors’ 
needs and preferences. In addition, this factor might be more 
relevant for the maintenance rather than initiation of PA 
amid cancer survivors. As an additional note, the increas-
ing interest in the Health Action Process Approach–related 
constructs such as social support may reveal an attempt from 
researchers to understand and document behavior mainte-
nance processes. Indeed, past research has noted the impor-
tance of the Health Action Process Approach model for the 
understanding of PA behavior [142–144].

Using a “one size fits all” approach to promote sustained 
PA adherence has been previously proven ineffective [145]. 
However, although it may be useful to know whether the 
type of cancer has any influence in the role of each psycho-
social factor on free-living PA, this review clearly showed 
that robust data per type of cancer was lacking, even for 
the two most studied types of cancer, breast and colorectal. 
There is still insufficient data to allow withdrawing conclu-
sions regarding the most relevant PA correlates per type of 
cancer. Having this information would facilitate the devel-
opment of tailored interventions, possibly leading to more 
successful outcomes.

PA is being increasingly integrated as part of care for 
cancer survivors [9–12] due to its potential for disease and 
treatment management, as well as for survivors’ health 
improvement [4–8]. Thus, the identification of significant 
psychosocial correlates of free-living PA may be of crucial 
importance to best inform the development of PA promotion 
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interventions and, subsequently, increase cancer survivors’ 
participation in physical activities.

Limitations and strengths

This systematic review sought to comprehensively identify 
the most relevant psychosocial correlates of PA among can-
cer survivors, including experimental but also observational 
study designs, and by putting the focus on physical activity 
in free-living conditions, and not on PA session attendance 
or intervention compliance. This focus is essential for future 
research and practice because the ultimate challenge is long-
term integration of PA in cancer survivors’ daily life.

This review has also some caveats that need to be dis-
cussed. First, due to a small number of studies per corre-
late, meta-analyses could only be performed for 21 corre-
lates among the identified 83. Second, we could not perform 
subgroup analysis, concerning the time length of follow-ups, 
cancer type, cancer stage, gender, or study design, given 
the scarcity of studies per correlate. This would be of rel-
evance given the high heterogeneity observed for some of 
the correlates. Third, most of the included studies were cor-
relational in nature and had a poor methodological quality 
overall, suggesting the need for improvements in research 
methodology, especially at the level of selection bias, blind-
ing, and adjustment for confounders. Fourth, the screening 
of titles/abstracts was performed by a single author, which 
could have led to the exclusion of relevant studies. How-
ever, all doubts regarding the inclusion of studies were dis-
cussed with the other authors and decisions were made by 
consensus.

Conclusion

The current systematic review highlights key psychosocial 
correlates of free-living PA adherence, which are of fun-
damental interest to inform future public health interven-
tions and policies related to PA promotion among cancer 
survivors. Constructs mainly from socio-cognitive theory 
and the theory of planned behavior were consistently associ-
ated with free-living PA among cancer survivors. However, 
at the present time, we cannot assert which frameworks 
might be more effective, nor whether other promising, but 
insufficiently studied, theoretical constructs might play a 
greater role in the prediction of free-living PA adherence. 
Finally, further studies of better methodological quality, 
per correlate, exploring longer-term associations with PA 
and across different types of cancer, are needed to confirm 
and/or extend the results of the present review. A greater 
standardization of methods and instruments to assess PA and 

psychosocial correlates should be sought out to allow more 
robust and insightful conclusions.
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