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Abstract
Purpose  Identifying and selecting determinants of health behaviours is an important step in the design of behaviour change 
interventions. Many colorectal cancer (CRC) survivors experience disease- and treatment-related complaints, which may 
make it difficult to implement behavioural changes. In this systematic review, we aimed to identify determinants of a healthy 
lifestyle, i.e. dietary behaviours and physical activity, in CRC survivors who finished treatment.
Methods  We searched Web of Science, PubMed and PsychINFO, to retrieve quantitative and qualitative studies on deter-
minants of a healthy lifestyle in CRC survivors who finished treatment. Synonyms of the following search terms were used: 
‘CRC survivors’, ‘lifestyle’, ‘physical activity’, ‘nutrition’ and ‘determinant’. The level of evidence for each determinant was 
classified as ‘convincing’, ‘moderately convincing’ or ‘unconvincing’ based on consistency of findings between studies and 
quality of studies assessed with the Mixed Methods Appraisal tool.
Results  Twenty-one studies were retrieved of which twenty were classified as ‘high-quality studies’ and one as ‘low-quality 
study’. Determinants that were convincingly associated with less healthy lifestyle behaviours were smoking, depression, body 
image distress/consciousness, experiencing pain, dealing with symptoms and bad health status. A good functional status was 
convincingly associated with more healthy lifestyle behaviours. Determinants with convincing evidence for an association 
with less or more healthy lifestyle behaviours were time and other priorities, knowledge, motivation, (false) beliefs, perceived 
and expected outcomes, skills, social support, social norms and influence, access to facilities and equipment and weather.
Conclusion  Interventions for changing health behaviours in CRC survivors who finished treatment could use these determi-
nants to tailor and personalize the intervention to the target group.
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Introduction

There are indications that healthy lifestyle behaviours, spe-
cifically healthy dietary behaviours and sufficient physical 
activity and/or exercise, are associated with lower all-cause 
mortality and reduced risk of recurrence in colorectal can-
cer (CRC) survivors [1, 2]. Additionally, healthy lifestyle 

behaviours have been associated with other health benefits, 
such as improved quality of life [3–5] and reduced cancer-
related fatigue [4–7]. Regarding physical activity and dietary 
behaviours, the World Cancer Research Fund (WCRF) and 
American Institute for Cancer Research (AICR) generally 
recommend CRC survivors to follow the cancer prevention 
guidelines which involve staying physically active, including 
150 min of moderate to vigorous physical activity per week, 
consuming a diet rich in vegetables, fruits, whole grains 
and beans, and limiting fast foods, red and processed meats, 
sugar sweetened beverages and alcohol intake [8, 9]. How-
ever, CRC survivors do not seem to change their lifestyle to 
a great extent in the years after diagnosis [10]. One of the 
reasons for not adopting a healthier lifestyle could be that 
many CRC survivors are experiencing disease- and treat-
ment-related complaints, such as gastrointestinal problems, 
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body image distress and cancer-related fatigue [11], which 
may make it difficult to implement behavioural changes.

Interventions that aim to change health behaviours, such 
as healthy eating and physical activity, are often complex 
interventions [12, 13]. These are interventions that con-
tain several interacting components, involving a range of 
behaviours, expertise and skills; a number of groups, organi-
sational levels or settings that are targeted; and a certain 
flexibility or tailoring of the intervention or its components 
[12, 13]. The use of a structured intervention development 
protocol can help to overcome the challenges of designing 
and implementing a complex intervention by establishing 
how the intervention works and evaluating which compo-
nents contribute to the effectiveness of a trial [12]. An essen-
tial step in the design of a behaviour change intervention 
is the identification and selection of relevant determinants 
of that specific behaviour. Insight into which determinants 
are applicable in CRC survivors gives further direction to 
which factors should be targeted to adopt healthy lifestyle 
behaviours.

CRC survivors who completed treatment might have dif-
ferent factors influencing health behaviours than CRC sur-
vivors undergoing treatment. These factors include dealing 
with a (temporary) stoma and treatment-related side effects. 
Furthermore, the perspective of CRC survivors might shift 
from the focus on survival to dealing with the aftermath of 
the disease, such as the fear of recurrence [14, 15], deal-
ing with physical symptoms and returning to work [15]. 
In systematic reviews, it is therefore important to clearly 

state where the CRC survivors are in their cancer journey. 
Systematic reviews on the determinants of healthy lifestyle 
behaviours for CRC survivors are sparse in the literature; 
only one overview could be found for CRC survivors, but 
this was focused solely on healthy eating behaviours and not 
physical activity [16]. In addition, that review did not differ-
entiate the stage of their cancer journey [16]. Other studies 
[17–19] provided overviews of determinants for solely phys-
ical activity or exercise, and not nutrition, in adult cancer 
survivors, but did not focus specifically on CRC survivors. 
CRC survivors may have other determinants for healthy 
eating, physical activity and/or exercise than other cancer 
survivors. For example, a stoma and/or bowel dysfunction 
[20] may impact their eating behaviour and ability to engage 
in physical activity.

Therefore, this study aimed to systematically review the 
literature on determinants of healthy eating, physical activity 
and/or exercise in CRC survivors who completed treatment.

Methods

The PRISMA statement was used for conducting the system-
atic review [21]. Various synonyms of the following search 
terms were used in search queries: ‘colorectal cancer survi-
vors’, ‘lifestyle’, ‘physical activity’, ‘nutrition’ and ‘determi-
nant’. The search query and eligibility criteria are displayed 
in Table 1. Three databases were queried: Web of Science, 
PubMed and PsychINFO. No filters or limits were used. The 

Table 1   Search query used in the databases Web of Science, PubMed and PsychINFO and eligibility criteria for systematic review on determi-
nants of healthy lifestyle behaviours in colorectal cancer survivors who completed treatment

Search query Eligibility criteria

(“colorectal cancer survivors” OR “CRC survivors” OR “recovered colo-
rectal cancer patients” OR “colorectal cancer survivorship” OR “colon 
cancer survivors” OR “recovered colon cancer patients” OR “colon 
cancer survivorship” OR “rectal cancer survivors” OR “recovered rec-
tal cancer survivors” OR “rectal cancer survivorship”) AND (lifestyle 
OR exercise OR physical activity OR nutrition OR diet* OR con-
sumption OR eating OR healthy eating OR dietary habits OR “dietary 
intake” OR “food intake” OR “health behaviours” OR “health percep-
tions” OR “dietary guidelines”) AND (“behavioural determinant” OR 
determinant OR barrier* OR facilitator* OR facilitating OR factor OR 
motivation OR predictor OR psychosocial OR correlate)

Inclusion:

1. CRC survivors who completed all treatment
2. Population > 16 years old
3. Determinants in relation to physical activity and/or exercise, and/or 

diet are described
4. Written in English
5. Published in peer-reviewed journals
Exclusion:
1. Other cancer types
2. Posters, conference abstracts, thesis dissertations and trial registries
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literature search was conducted from database commence-
ment until March 2024. Trials, observational studies and 
qualitative studies were eligible. Rayyan® was used to man-
age records and data. Three authors conducted the initial 
search and deleted duplicates. Four authors screened the 
remaining abstracts and titles for eligibility independently. 
Full text screening was performed independently by four 
authors, with each record being checked by two authors. 
Conflicts were discussed and resolved with the review team.

Data extraction and grouping of determinants

Data were extracted from the eligible full texts and was per-
formed independently in duplicate by three authors. Con-
flicts were discussed and resolved within the review team. 
The following variables were extracted from the records, if 
provided: country, population, sample size, age, sex, stage 
of disease, time since treatment or diagnosis, study design, 
outcome (i.e. physical activity, exercise and/or nutrition-
related), theoretical underpinning and determinants with 
results of statistical tests if applicable. Studies were divided 
into having a quantitative or qualitative approach towards 
identifying behavioural determinants and were analysed 
separately. For all studies, the description of the identified 
or analysed factors or theme were then used to group them 
into categories: socio-demographic factors, clinical factors, 
lifestyle factors, intrapersonal factors, social environment 
and interpersonal factors, (mental) well-being factors, dis-
ease-related symptoms and environmental factors. Certain 
studies discussed general barriers and/or facilitators, such 
as seasonal issues or the lack of social support, which we 
did not regard as independent determinants. Therefore, they 
were categorized under the most appropriate determinant 
group. The determinants in quantitative studies were clas-
sified as showing either positive, negative or no association 
based on statistical significance indicated by confidence 
intervals or p-values.

Quality assessment

The quality of included studies was assessed with the Mixed 
Methods Appraisal tool, version 2018 [22]. This tool can 
be used to assess the quality of quantitative, qualitative and 
mixed methods studies. This involves a three-step process 
[22, 23]. First, an assessment is made if the study can be 
appraised at all, which is based on whether there are clear 
research questions and if the collected data allows to address 
these questions [22, 23]. Second, the appropriate category 
of study designs is determined from five categories: quali-
tative, quantitative randomized controlled trials, quantita-
tive non-randomized, quantitative descriptive and mixed 
methods studies [22, 23]. Third, the study is rated on five 
criteria of the chosen study category with ‘Yes’, meaning 

criteria is met; ‘No’, meaning criteria is not met; and ‘Can’t 
tell’, meaning information is not convincing to judge this 
criterion [22, 23]. The quality assessment was performed by 
three authors independently, with each record being assessed 
by two authors, and conflicts were discussed and resolved 
within the review team. It is not advised by the developers 
of the tool to calculate an overall score of the quality [22, 
23]. Therefore, the answer to each question per study can be 
found in Appendix Tables S1 and S2. However, to consider 
the quality of studies when assessing possible determinants, 
the studies were classified as ‘high-quality’ when ≥ 60% of 
questions could be answered with ‘Yes’. Low-quality studies 
were studies scoring ‘Yes’ on < 60% of questions.

Classification of the level of evidence

For both quantitative and qualitative papers, we classified 
the level of evidence in line with a comparable systematic 
review on determinants of exercise in cancer survivors [18]. 
The level of evidence was classified as ‘convincing’ when 
there were consistent findings in ≥ 2 high-quality studies, 
‘moderately convincing’ when findings were consistent in 
one high-quality study and at least one low-quality study 
or were consistent in ≥ 2 low-quality studies and ‘uncon-
vincing’ when there was only one study available, or find-
ings were inconsistent in ≥ 2 studies. Results were consist-
ent when ≥ 75% of the studies showed results in the same 
direction [18]. To summarize the evidence, factors that had 
convincing evidence in either the quantitative studies or 
qualitative studies were considered determinants of healthy 
lifestyle behaviours.

Results

Characteristics of included studies

In total 776 studies were identified, of which 520 studies 
were reviewed for title and abstract screening after removing 
of duplicates (Fig. 1). Hereafter, 72 studies were screened 
for full text of which 21 studies were included [24–44]. The 
sample sizes of the studies ranged from 15 to 2451 partici-
pants with a median sample size of 96 participants (Table 2). 
Studies conducted interviews, focus groups, surveys and/
or used accelerometer-based data; for details, see Table 2. 
Three studies examined study outcomes related to nutrition 
[34, 36, 38], 15 studies examined study outcomes related 
to physical activity or exercise [24–33, 35, 37, 39–41], and 
3 studies examined outcomes related to both nutrition and 
physical activity or exercise [42–44]. Thirteen studies used 
behavioural theories or models as a backbone to conduct 
the studies or explain the data analysis [24–26, 28, 29, 31, 
33, 35, 37–40, 42]. The most frequently used theory was the 
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theory of planned behaviour, which was used in six studies 
[24, 26, 33, 35, 37, 42]. Twelve studies were classified as 
‘quantitative descriptive studies’ [24–35] and nine studies as 
‘qualitative studies’ [36–44] during the quality assessment. 
Twenty out of the 21 studies were classified as ‘high-quality 
studies’ [24–27, 29–44] and one study as ‘low-quality study’ 
[28], which was due to the sampling strategy not being rel-
evant to the research question, inappropriate measurements 
and a high risk of non-response bias (Table 2, S1, S2).

Behavioural determinants: quantitative descriptive 
studies

Twelve out of 21 studies assessed determinants with quanti-
tative methods (see Table 2) [24–35]. Eleven of these studies 
assessed determinants for physical activity [24–33, 35] and 
one study looked at dietary changes [34]. However, one of 
the quantitative studies showed results of a survey and only 
reported frequencies and no associations of determinants 
with exercise and was therefore analysed with the qualita-
tive studies [33]. In total, 61 determinants were assessed, 
of which roughly 80% were classified as having unconvinc-
ing evidence due to limited studies available or conflict-
ing results (Table 3). The determinants that were assessed 
the most were age, sex, marital status, stage of disease and 
weight/BMI. Socio-demographic and clinical factors were 

analysed by nine [24–27, 29–32, 34] and ten studies [24–27, 
29–32, 34, 35], respectively, but the results were mixed. 
There was convincing evidence that the following socio-
demographic and clinical factors were not determinants of 
health behaviours: sex, socio-economic status, health insur-
ance, comorbidities, stage of disease, type of cancer (i.e. 
colon or rectal), time since diagnosis and type of treatment. 
Seven studies assessed lifestyle factors [24, 26, 27, 30–32, 
34], and only current smoking seems to be a determinant of 
healthy lifestyle behaviours as there is convincing evidence 
that this is negatively associated with other healthy lifestyle 
behaviours. Six studies assessed intrapersonal factors [25, 
26, 28, 29, 31, 35]. The only convincing intrapersonal deter-
minant of healthy lifestyle behaviours was ‘Lack of time 
and other priorities’, which seems to be associated with less 
healthy lifestyle behaviours. Factors in the category social 
environment and interpersonal factors were only assessed 
by two studies [28, 35] and had unconvincing evidence for 
being associated with healthy lifestyle behaviours. Only 
three studies assessed factors related to well-being [24, 29, 
31]. From these studies, there was convincing evidence that 
having a depression is associated with less healthy life-
style behaviours. Seven studies assessed symptom-related 
barriers [24, 26, 28, 31, 32, 34, 35]. The most researched 
symptom was cancer-related fatigue, but the results were 
inconclusive regarding the relation with health behaviour 

Fig. 1   Study selection system-
atic review, figure adapted from 
Page et al. (2020) [21]

Records identified from:
Databases: n=776

Pubmed: n=440
Psycinfo: n=67
Web of Science: n=269

Records removed before 
screening:

Duplicate records removed 
(n=256)

Records screened
(n = 520)

Records excluded
Duplicates (n = 13)
Other (n=432)

Reports sought for retrieval
(n = 75) Reports not retrieved (n = 3)

Reports assessed for eligibility
(n = 72)

Reports excluded*:
Wrong population (n=28) (i.e., other cancer 
survivors or still undergoing treatment)
Wrong outcome (n=25)
No determinants (n=3)
Wrong study design (n=1)
Foreign language (n=1)
*Six studies had multiple reasons for exclusion
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as three studies saw a negative association of cancer-related 
fatigue with healthy lifestyle behaviours [24, 32, 35], while 
two other studies found no association [26, 31]. There is 
convincing evidence that experiencing pain is negatively 
associated with healthy lifestyle behaviours and that having 
a good functional status (i.e. a person’s ability to perform 
everyday tasks across different domains, such as the social, 
cognitive and emotional domain) was positively associated 
with health behaviours. Only three studies assessed envi-
ronmental factors [28, 31, 35], but there were too few stud-
ies that assessed each factor, and results were consequently 
classified as ‘unconvincing evidence’.

Behavioural determinants: qualitative studies

Twelve out of 21 studies assessed determinants in a qualita-
tive manner [33–44], of which two studies also included 
quantitative analyses and were partly analysed with the 
quantitative studies [34, 35] (see Table 2). Three studies 
focused on dietary behaviours [34, 36, 38], six on exer-
cise and/or physical activity [33, 35, 37, 39–41], and three 
studies on both dietary behaviours and exercise or physical 
activity [42–44]. Twenty-one different determinants could be 
distinguished (Table 4). Only one socio-demographic factor 
was assessed [41], and the evidence was unconvincing. No 
clinical and lifestyle factors were assessed. All 12 studies 
examined intrapersonal factors. The following intrapersonal 
factors had convincing evidence for being determinants of 
healthy lifestyle behaviours: (lack of) motivation, (lack of) 
knowledge, perceived and expected outcomes, (lack of) time 
and other priorities, (false) beliefs and (lack of) skills. These 
factors could be both barriers and facilitators for adhering to 
healthy lifestyle behaviours, depending on whether people 
score low or high on them. Eight studies examined determi-
nants in the category social environment and interpersonal 
factors [33, 35–39, 41, 43]. Both (lack of) social support and 
(lack of) social norms and influence were determinants of 
healthy lifestyle behaviours and could be both barriers and 
facilitators for healthy lifestyle behaviours. Factors related 
to (mental) well-being were only examined by three studies 
[33, 39, 42]. Only for ‘body image distress/consciousness’, 
there was convincing evidence that this was associated with 
less healthy lifestyle behaviours. Factors in the category dis-
ease-related symptoms were assessed by seven studies [33, 
35, 37, 39, 40, 43, 44]. Determinants with convincing evi-
dence for being a determinant of healthy lifestyle behaviours 
were dealing with symptoms and having a bad health status 
(i.e., being in a poor health condition for example due to ill-
ness or injury). These factors seem to be associated with less 
healthy lifestyle behaviours. The two assessed environmental 
factors ‘weather’ and ‘(lack of) access to facilities and equip-
ment’ had convincing evidence for being determinants of 
healthy lifestyle behaviours. These factors were examined Ta
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Table 4   Determinants of health behaviours in qualitative studies (n = 9) and quantitative studies who presented frequencies from surveys (n = 3)

Categories Determinants Studies
(n)†

Sub-determinants and description Ref.‡ Level of evidence§

Socio-demographic factors Age and energy 1 Age and energy [41] Unconvincing
Intrapersonal factors (Lack of) motivation 8 Motivators: Prevent recurrence, sup-

port therapy and recovery, reduce 
cancer-related complaints, other: 
promote bowel movements, lose 
weight, and improve general health

Enjoyment, health benefits (mental 
and physical), sense of achievement, 
weight management, sense of nor-
malcy, spending time on themselves 
away from daily responsibilities

Lack of motivation to change
Motivators: exercising with others, 

doing a specific activity, seeing 
benefits/results, adding entertain-
ment, competition, doing a variety 
of activities/sports

Too much effort/lack of willpower
Lack of motivation
Lack of discipline or willpower and 

lack of interest
Motivation but not sure how: Inten-

tions, ‘It’s hard for me, but I’m 
trying to change’

[34]
[39]
[44]
[35]
[41]
[40]
[33]
[42]

Convincing

(Lack of) knowledge 7 Insufficient knowledge of guidelines, 
guidelines not applicable, doing 
sufficient physical activity

Lack of knowledge and conflicting 
information

Desire for health information: ‘You 
can’t do what you don’t know’

Increase in knowledge by receiving 
information from health care profes-
sionals

Importance of correct information 
of specialist and need for detailed 
exercise information

Lack of knowledge on how to do 
exercise

Unclear guidance

[41]
[43]
[42]
[36]
[37]
[33]
[39]

Convincing



Supportive Care in Cancer (2025) 33:292	 Page 13 of 20  292

Table 4   (continued)

Categories Determinants Studies
(n)†

Sub-determinants and description Ref.‡ Level of evidence§

Perceived and expected outcomes 7 Benefits to exercise: health, weight, 
diet, reduce fatigue, cardiovascular 
health, unsure

Benefits to physical activity: weight 
control, improve physical health, 
improve physical fitness, improve 
cardiovascular health, improve 
mental health, improve physical 
function, build strength, and feel 
better/healthier

Beliefs regarding feeling better 
physically, beliefs regarding feeling 
better psychologically, I do not want 
to get sick again, expectation for 
health and fitness improvements, 
expectation for improved bowel 
function and expectation for better 
defecation

Awareness of the importance of 
healthy diet after treatment and 
benefits of dietary changes such as 
general well-being

Fear of injury
Fear of injury and negative past 

experiences
Facilitate recovery, manage treat-

ment side effects, avoid disruption 
of treatment, and prevent food drug 
interaction

[40]
[35]
[37]
[36]
[33]
[39]
[38]

Convincing

(Lack of) time and other priorities 5 Having time
Competing priorities/lack of time
Time as barrier
Time constraints
Lack of time, work demands, family 

demands and social demands

[35]
[41]
[40]
[37]
[33]

Convincing

(False) beliefs 4 The pleasures in life: is it worth it? 
and beliefs about health behaviours

Beliefs in divine control: Fatalism 
(i.e. beliefs about whether cancer 
outcomes can be changed) and 
Religion/spirituality; Personal 
responsibility: ‘You’re supposed to 
help yourself’

Individual commitment to dietary 
change; facilitators: traditional 
Chinese beliefs, barriers: traditional 
cultural beliefs and practices

Trial and error approach, traditional 
Chinese remedies and Illness causal 
beliefs (protections from future 
recurrence, perceptions of former 
diet, conformance to social norms)

[44]
[42]
[36]
[38]

Convincing
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Table 4   (continued)

Categories Determinants Studies
(n)†

Sub-determinants and description Ref.‡ Level of evidence§

(Lack of) skills 4 Need for simple messages and strate-
gies to stay healthy

Lack of skills
Skills
Coping skills: Adaptive strategies in 

interpersonal contexts: avoid feeling 
isolated while eating with others 
and challenges during Chinese 
festivals and innovative strategies to 
overcome these challenges

[43]
[33]
[39]
[36]

Convincing

Attitude 1 Scepticism of eating guidelines [44] Unconvincing
Identity 1 Not the sporty type [41] Unconvincing
Self-efficacy 1 Confidence [39] Unconvincing
Pleasure and fun 1 Does not enjoy exercise, exercise is 

hard work, and boring
[33] Unconvincing

Social environment and 
interpersonal factors

(Lack of) social support 6 Companionship
Lead and interaction with an exercise 

specialist, exercising with other 
CRC survivors, exercising with oth-
ers (in general), and solo exercise 
is less fun

Social support, medical surveillance 
and insufficient physical activity 
advice from medical professionals

No exercise buddy
Desire for support
Social support and support networks, 

and guidance

[35]
[37]
[41]
[33]
[43]
[39]

Convincing

(Lack of) social norms and influence 4 Normative approve: family, spouse/
partner, friends, healthcare profes-
sional, children, grandchildren; 
Normative disapprove: friends, 
healthcare professional, spouse, 
family, parents, siblings

Normative beliefs: oncologist, family 
and friends, spouse, and other CRC 
survivors

Working with healthcare profession-
als during the journey

Family influence and cultural ‘sick 
role’ beliefs

[35]
[37]
[36]
[38]

Convincing

(Mental) well-being factors Body image distress/consciousness 2 Self-consciousness about looks
Public and private self-consciousness 

and uncertainty in unfamiliar sur-
roundings

[33]
[39]

Convincing

Resilience 1 Resilience [42] Unconvincing
Disease-related symptoms Dealing with symptoms 5 Bowel changes

Back to normal
Injuries and side effects of cancer 

treatment
Cancer treatment/recovery
Negative side effects of cancer and 

treatments, physical restrictions, 
stoma, and experimentation: to 
minimize stoma-related complaints, 
past experiences with dealing with a 
stoma while being physically active

[43]
[44]
[37]
[35]
[39]

Convincing
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by five studies [33, 35, 39–41] and could be both barriers 
and facilitators for adhering to healthy lifestyle behaviours.

Summary of identified determinants of lifestyle 
behaviours

Figure 2 summarizes the identified determinants that had 
convincing evidence either in quantitative, qualitative 
studies or both, for being determinants of healthy lifestyle 
behaviours in CRC survivors who completed treatment. The 
determinants smoking, depression, body image distress/
consciousness, pain, dealing with symptoms and bad health 
status were associated with less healthy lifestyle behaviours. 
(Good) Functional status was associated with more healthy 
lifestyle behaviours. The determinants (lack of) time and 
other priorities, (lack of) knowledge, (lack of) motivation, 
(false) beliefs, perceived and expected outcomes, (lack of) 
skills, (lack of) social support, (lack of) social norms and 
influence, weather and (lack of) access to facilities and 
equipment could either be associated with less or more 
healthy lifestyle behaviours depending on whether people 
score low or high on them. The following factors do not 
seem to be important determinants of lifestyle behaviours: 
sex, socio-economic status, health insurance, comorbidities, 
stage of disease, type of cancer (i.e. colon or rectal), time 
since diagnosis and type of treatment.

Discussion

This systematic review aimed to identify determinants of 
healthy eating, physical activity and/or exercise in CRC 
survivors contributing to a better understanding of which 
determinants should be addressed to promote healthy life-
style behaviours in this population. Intrapersonal determi-
nants with convincing evidence (i.e. consistent findings 
in ≥ 2 high-quality studies) for an association with less or 
more healthy lifestyle behaviours were time and other priori-
ties, knowledge, motivation, (false) beliefs, perceived and 
expected outcomes and skills. The identified determinants 
in the categories ‘social environment and interpersonal fac-
tors’ (i.e. social support, social norms and influence) and 
‘environmental factors’ (i.e. access to facilities and equip-
ment, and weather) also seem to be associated with either 
less or more adherence to healthy lifestyle behaviours. 
Disease-related symptoms were generally associated with 
less healthy lifestyle behaviours, although good functional 
status seems to be associated with more healthy lifestyle 
behaviours. (Mental) Well-being factors were not frequently 
assessed. However, the studies that did assess the (mental) 
well-being factors depression and body image distress/con-
sciousness seem to suggest an association with less healthy 
lifestyle behaviours. Lifestyle factors, such as weight/
BMI and alcohol use, were rarely assessed by the included 

Table 4   (continued)

Categories Determinants Studies
(n)†

Sub-determinants and description Ref.‡ Level of evidence§

Bad health status 3 Being healthier as facilitator, poor 
health/body condition, musculoskel-
etal, arthritis, and deconditioned

Illness and injury
Too overweight and poor health

[35]
[40]
[33]

Convincing

Pain 1 Minor aches and pain [33] Unconvincing
Fatigue 1 Lack of energy and too tired [33] Unconvincing

Environmental factors Weather 4 Weather as barrier
Good weather
Hot weather
Bad weather

[40]
[35]
[41]
[33]

Convincing

(Lack of) access to facilities and 
equipment

4 Barriers: transportation, location, and 
money

Facilitators: environment (e.g. 
proximity to facility, somewhere to 
walk)

Lack of equipment, lack of money, 
lack of convenient place

Safe environment

[40]
[35]
[33]
[39]

Convincing

†Three studies were quantitative studies who presented frequencies from surveys [33–35]
‡Ref., Reference
§In line with a comparable systematic review on determinants of exercise in cancer survivors [18], the level of evidence was classified as ‘con-
vincing’ when there were consistent findings in ≥ 2 high-quality studies, ‘moderately convincing’ when findings were consistent in one high-
quality study and at least one low-quality study or where consistent in ≥ 2 low-quality studies and ‘unconvincing’ when there was only one study 
available or findings were inconsistent in ≥ 2 studies. Results were consistent when ≥ 75% of the studies showed results in the same direction [18]
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studies, except for smoking which was negatively associ-
ated with healthy lifestyle behaviours. Socio-demographic 
and clinical factors were either not associated with healthy 
lifestyle behaviours or there was unconvincing evidence (i.e. 
only one study available, or findings were inconsistent in ≥ 2 
studies).

Another systematic review that focussed on factors that 
influenced healthy eating behaviours (and not physical 
activity) among CRC survivors identified factors related to 
outcome expectancies (i.e. expected costs and benefits of 
healthy behaviours), knowledge and social surroundings, 
which aligns with the results of our review [16]. There were 
also some differences in our findings compared to theirs, as 
they did not find motivation, body image distress/conscious-
ness, the lack of time and other priorities and weather to be 
important determinants of healthy eating behaviours. These 
differences may arise from the other review’s exclusive focus 
on eating behaviours, with no clear indication of the sur-
vivorship stage under consideration. Body image distress 
typically manifests as a symptom post-treatment, which is 
the focus of the current review, for example, when a stoma 
has been placed [11]. The role of time and weather may be 
more important determinants for physical activity than eat-
ing behaviours, as all studies in our review that identified 
these determinants examined exercise or physical activity 
behaviours [31, 33, 35, 37, 40, 41].

The results of our review seem to indicate that life-
style interventions for CRC survivors should prioritize 

targeting changeable determinants of health behaviour, 
such as motivation and social support, over fixed factors 
such as clinical factors. Additionally, our findings suggest 
that intrapersonal factors, disease-related symptoms and 
(mental) well-being factors are associated with healthy 
lifestyle behaviours. What stands out for this population 
is that CRC survivors are typically dealing with gastro-
intestinal problems, bowel changes and a stoma. From the 
included qualitative studies, we, for example, inferred that 
CRC survivors could be more motivated to change healthy 
lifestyle behaviours when they expected it to improve 
bowel function. Also, pain was an important barrier to life-
style behaviours in our review. This might be more related 
to physical activity than eating behaviours and also more 
prominent after treatment, as the earlier discussed review 
on eating behaviours did not identify pain as a determi-
nant [16] and the studies in our review that identified pain 
as determinant all examined exercise or physical activity 
behaviours [24, 31, 35]. We also identified (mental) well-
being factors as important determinants of lifestyle behav-
iours. Taking mental wellbeing into account is important 
as prevalence of, for example, anxiety and depression in 
CRC survivors exceeds those of the normative population 
[45]. The importance of addressing (mental) wellbeing 
for changing lifestyle behaviours is supported by findings 
from another review on healthy eating behaviour in CRC 
survivors in any treatment stage [16] and a review on exer-
cise in cancer survivors who completed treatment [17].

Socio-
demographic

factors

Sex

Socio-economic 
status

Clinical
factors

Health insurance

Co-morbidities

Stage of disease

Type of cancer

Time since 
diagnosis

Type of 
treatment

Lifestyle
factors

Smoking

Intrapersonal
factors

(Lack of) time 
and other 
priorities

(Lack of) 
knowledge

(Lack of) 
motivation

(False) beliefs

Perceived and 
expected 
outcomes

(Lack of) skills

Social 
environment 

and 
interpersonal

factors

(Lack of) social 
support

(Lack of) social 
norms and 
influence

(Mental) well-
being factors

Depression

Body image/ 
consciousness

Disease-
related 

symptoms

Pain

(Good) 
functional status

Dealing with 
symptoms

Bad health 
status

Environmental 
factors

Weather

(Lack of) access 
to facilities and 

equipment

Fig. 2   Summary of convincing evidence for determinants of healthy 
lifestyle behaviours from quantitative studies (in purple), qualita-
tive studies (in aqua) or both type of studies (in orange) (n=21). The 

direction of the determinant is indicated: x = evidence for no associa-
tion, - = evidence for a negative association, and + = evidence for a 
positive association
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Complementary to tailoring interventions to intrapersonal 
factors, disease-related symptoms and (mental) well-being 
factors, interventions should also target a broad range of 
other underlying factors for lifestyle behaviour change, such 
as social and environmental factors [18, 46, 47]. Accord-
ing to the socio-ecological model, there are multiple influ-
ences on health behaviours across different levels, such as 
the intrapersonal and interpersonal level [47]. Interventions 
that address determinants on different levels should be most 
effective in sustaining a change in behaviour [47]. Social 
environment and interpersonal factors, such as social sup-
port, norms and influence, are important determinants of 
lifestyle behaviours as identified in our review and other 
reviews on healthy eating behaviour in CRC survivors in any 
treatment stage [16] and on exercise in cancer survivors who 
completed treatment [17]. For example, lacking someone to 
exercise with may serve as a barrier to exercise [17], while 
having a family member who eats healthy could influence 
the adoption of healthy eating behaviours [16]. An important 
environmental determinant that was identified in the current 
study was (lack of) access to facilities and equipment, which 
stresses the importance of addressing broader environmental 
factors in lifestyle interventions. Additionally, empowering 
individuals with effective coping strategies to overcome 
environmental barriers is important for promoting sustained 
behaviour change. Implementing strategies such as provid-
ing resources like sport facilities or facilitating community 
initiatives to enhance access to healthy food options can 
assist individuals in overcoming environmental challenges 
and maintaining healthy lifestyle behaviours [48]. Moreo-
ver, personalized approaches that consider individual prefer-
ences, resources and environmental barriers can enhance the 
effectiveness of behaviour change interventions.

Although the included quantitative papers showed uncon-
vincing evidence for socio-economic status as a direct deter-
minant of healthy lifestyle behaviours, the qualitative papers 
mentioned ‘lack of money’ as an important aspect within the 
determinant ‘(Lack of) access to facilities and equipment’. 
This also suggests the importance of considering the indirect 
effects of determinants on health behaviours. It could be 
speculated that CRC survivors are inclined to adopt healthy 
lifestyle behaviours post-diagnosis, regardless of their socio-
economic status. However, the studies in our review that 
assessed socio-economic status are difficult to compare due 
to the use of different assessment methods for socio-eco-
nomic status. To illustrate, one study assessed the annual 
house income [27], while another study assessed poverty 
[30]. In addition, two studies that reported no association 
between socio-economic status and healthy lifestyle behav-
iours, predominantly included participants with a medium 
to high socio-economic status [29, 34]. Furthermore, other 
reviews did identify socio-economic status as a determinant 
of healthy eating behaviour in CRC survivors [16], and costs 

were considered a barrier to exercise in cancer survivors 
[17]. Due to the limitations of the studies included in our 
review and the evidence from other reviews, we think that 
interventions can benefit from considering socio-economic 
status, especially available money, in lifestyle interventions 
for CRC survivors. This can be done by, for example, creat-
ing interventions that fit the needs and resources of groups of 
different socio-economic status. Lifestyle factors were rarely 
assessed. However, one can argue whether lifestyle factors, 
such as smoking and alcohol use, are actual determinants 
of lifestyle behaviours, or whether they have a bidirectional 
relationship with other lifestyle behaviours. Meaning that 
lifestyle behaviours can influence each other. To illustrate, 
smoking might lead to decreased physical activity and poor 
dietary choices, but individuals with unhealthy lifestyle 
behaviours and decreased physical activity might also be 
more likely to be smokers.

Strengths and limitations

This study has three important strengths. First, as far as 
we know, this is the first time that an overview of determi-
nants of healthy eating and/or physical activity or exercise 
is provided in CRC survivors who completed treatment. 
It is important to differentiate where CRC survivors are 
in their cancer journey and tailor interventions to the spe-
cific needs that match the different phases. CRC survivors 
who completed treatment deal with different side effects 
and possibly a long-term stoma and shift their focus from 
survival to dealing with the aftermath of the disease. Sec-
ond, due to the sparsity of overviews of determinants for 
healthy lifestyle behaviours, particularly dietary habits, 
the challenge in designing trials is to identify which deter-
minants to target among CRC survivors to encourage the 
adoption of healthy lifestyle behaviours. The current paper 
contributes to this choice-making and can prevent research-
ers from going through the extensive process of identifying 
these determinants for CRC survivors. Third, we examined 
both qualitative and quantitative studies. Qualitative and 
quantitative studies have different strengths that can com-
plement each other to provide a more validated and robust 
analysis. Qualitative studies provide more in-depth analyses 
of individual’s perceptions, experiences and attitudes and 
explore contexts and can therefore enhance interpretation 
of statistical associations. Quantitative studies can provide 
more precise measurements and offer insights in generaliz-
ability of the data. The quantitative studies in this review 
often assessed a set of pre-listed determinants, and therefore, 
it is possible that certain determinants are not identified. The 
results from the qualitative studies are therefore a valuable 
addition, as these generated new determinants. For example, 
while socio-economic status was not convincingly identified 
as determinant in the quantitative studies, a specific aspect 
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of socio-economic status, the lack of money, was a determi-
nant under the category of ‘(Lack of) access to facilities and 
equipment’ in the qualitative studies.

There are three limitations to discuss. First, due to the 
sparsity of studies that focus on dietary behaviours, it was 
not possible to analyse the results separately for nutrition 
and physical activity or exercise. This may have influenced 
the comprehensiveness of our findings and the depth of 
our understanding regarding the distinct determinants of 
each behaviour. Second, the included studies used ambigu-
ous terms for the determinants, which makes it difficult to 
determine the similarity of the determinants across studies 
and to cluster them into determinant groups. This theoreti-
cal heterogeneity in behaviour change theories is a com-
monly encountered phenomenon that hinders the replica-
tion and integration of results [49, 50]. In addition, some 
of the studies we included discussed general barriers and/
or facilitators. The grouping of determinants as either bar-
rier or facilitator might be an oversimplification of the com-
plexity of behaviour change as some determinants, such as 
time, knowledge and facilities might both have a supportive 
and inhibitory role in changing behaviour. Therefore, in our 
result synthesis, we divided the determinants that were listed 
as barriers and facilitators over the determinant groups. 
Third, to summarize the evidence, we considered factors 
as convincing determinants for healthy lifestyle behaviours, 
when they had convincing evidence in either the quantitative 
studies or qualitative studies. It would be stronger to find 
convincing evidence for a determinant in both study types. 
However, the quantitative studies often assessed different 
factors than the qualitative studies, which made it impos-
sible to make this comparison. Quantitative studies mostly 
focused on socio-demographic and clinical factors, whereas 
the qualitative studies mostly focussed on intrapersonal fac-
tors. While quantitative and qualitative studies can comple-
ment each other in identifying different determinants, future 
research should adopt a more holistic approach and consider 
a broader set of variables to validate determinants across 
study types.

Moving forward, it is important to not only consider 
determinants as independent factors but also look at deter-
minants in interaction, as interactions between determi-
nants across different levels are highly likely [47]. These 
interactions may influence behaviour change in combined 
or synergistic ways, for example, when the expected ben-
efits of physical activity increase motivation for starting or 
continuing physical activity. Understanding these interac-
tions can contribute to a more comprehensive understand-
ing of the complexity of behaviour change and can aid in 
the development of interventions. To effectively change 
the identified determinants in this review, they should 
be coupled with behaviour change techniques [51–53]. 

Moreover, we recommend to tailor interventions to the 
individual’s needs and wishes when changing complex 
behaviour. For example, while some CRC survivors may 
need to increase their knowledge of healthy eating behav-
iours, others may not, and not all CRC survivors have a 
stoma, necessitating tailored interventions. By adopting 
a personalized approach, interventions can better address 
the diverse needs of individuals, which helps to enhance 
their effectiveness in promoting behaviour change [46].

Conclusion

Our review highlights determinants for healthy lifestyle 
behaviours among CRC survivors who completed treat-
ment. Intrapersonal factors, social environment and 
interpersonal factors, (mental) well-being factors, dis-
ease-related symptoms and environmental factors seem 
especially important for this population. Interventions for 
changing health behaviours in CRC survivors who finished 
treatment could use these determinants to tailor and per-
sonalize the intervention to the target group.
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