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Abstract

Purpose Colorectal cancer (CRC) survivors report that diet and physical activity guidance from healthcare professionals
following discharge from care is limited. Survivors seek advice from alternative sources. This study critically synthesised
the English language diet and physical activity guidance available online for CRC survivors.

Methods We conducted an internet search to identify national cancer organisations (NCO) in countries with high CRC
incidence rates. We searched NCO website content for guidance related to diet and physical activity. Recommendations were
categorised by cancer phase (prevention/survivorship), cancer type, and the intended outcome (health or cancer-control-CRC
recurrence/CRC-specific mortality). A synthesised guideline was derived from recommendations consistently made by at
least half of the sources.

Results We identified 12 NCOs from six countries, by whom 27 diet and physical activity recommendations were made. For
CRC prevention, over 80% of recommendations were aimed at improving cancer-control outcomes. For CRC survivorship,
less than 40% of recommendations were aimed at improving cancer-control outcomes. Physical activity was the only recom-
mendation present on more than 50% of NCO websites aimed at improving cancer-control outcomes for CRC survivorship.
Conclusion Diet and physical activity guidance for CRC survivors on NCO websites is limited and primarily based on recom-
mendations for improving general health, not improving cancer-control outcomes. NCO websites frequently refer survivors
to primary prevention guidance, potentially reflecting the lack of evidence specific to CRC survivorship. There is a need for
diet and physical activity advice for survivors that is evidence-based, comprehensive, and consistent across organisations
and tailored to specific cancer sites.
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Introduction

The National Institute of Health and Care Excellence (NICE)
recommend that individuals who have survived colorectal
cancer (CRC) receive guidance on diet and physical activ-
ity prior to discharge from treatment [1]. However, several
studies have shown that this guidance is not adequately
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implemented in clinical practice, and the availability of
accessible advice is inconsistent [2—-6]. This may be, in
part, due to a lack of high-quality evidence to develop diet
and physical activity guidelines to support a reduction in
the risk of recurrence or mortality amongst CRC survivors
[7-11]. The World Cancer Research Fund and American
Institute of Cancer Research (WCRF/AICR) published a
comprehensive review of diet and physical activity evidence
for cancer prevention and survivorship. However, the only
recommendation specific to CRC survivors is to follow the
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recommendations for prevention, if appropriate for their cir-
cumstances [7].

Guidelines tailored to specific cancer types and stage
of survivorship are critical, as the information and support
needs of CRC survivors differ from those of the general can-
cer population [12—15]. The diagnosis and treatment of all
cancers can have a significant impact on physical and mental
health, and common sequalae like pain, anxiety, depression,
fatigue, sleep problems, and fear of cancer recurrence may
continue to effect food choices and physical activity fol-
lowing recovery from surgery [20, 21]. CRC survivors face
distinct challenges, in some instances amplified by the pres-
ence of a stoma, primarily due to the specific impact of the
disease on bowel function and the digestive system [22, 23].
Issues like constipation, diarrhoea, flatulence, incontinence,
food intolerance, nausea, and loss of appetite present unique
physical, psychological, and social challenges in following
dietary and physical activity guidelines [20-24]. Access
to effective post-treatment guidelines could play a role in
reducing these sequalae and the potential influence on cancer
control outcomes such as CRC recurrence and CRC-specific
mortality [8, 15-19].

Greater internet access and usage over recent years has
increased the number of people seeking post-treatment guid-
ance online [25-28]. National cancer organisation (NCO)
websites are frequently used as a source of information sug-
gesting that survivors of CRC perceive these organisations
as credible [26, 29, 30]. Previous studies report diet and
physical activity advice for cancer primary prevention is
well-addressed on NCO websites, yet the extent and suit-
ability of guidance for CRC survivorship is limited [30, 31].

Previous studies have explored the opinions of survivors
of CRC about nutrition advice received from healthcare pro-
fessionals; investigated the availability, nature, and content
of advice online for all survivors of cancer; and assessed
the quality and useability of websites [26, 32, 33]. Whilst
examining survivors’ perceptions of, and engagement with,
recommendations on NCOs is critical, what is less clear is
the extent to which such recommendations are grounded in
evidence. Cancer survivors have reported using informal
sources for dietary and physical activity advice, including
social networks, the internet, magazines, and newspapers
[25, 26, 31]. However, information from these sources can
be inadequate, inconsistent, and on occasion inaccurate, sug-
gesting there is a need for accurate, reliable, and evidence-
based diet and physical activity information for cancer sur-
vivors [23, 31, 34].

To date, we are not aware of any work that has specifically
synthesized post-treatment recommendations for survivors
of CRC, an area where there is a recognised gap between
information needs and provision. To address this, we con-
ducted a critical synthesis of web-based guidance for CRC
survivorship obtained from NCO websites to identify diet
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and physical activity recommendations currently accessible
to survivors of CRC. We compared CRC survivorship guid-
ance to cancer prevention recommendations, as survivors of
CRC are advised to adhere to these more general guidelines
[7].

At present, the term ‘cancer survivor’ or ‘cancer survi-
vorship’ lacks a universal definition [35]. For this study, the
definition proposed by Little et al. [36] was adopted:

Those people who have had a cancer, and who are living,
at any period after treatment, apparently free of recurrent or
persistent cancer [36].

Methods

A critical synthesis was conducted to examine NCO web-
based diet and physical activity guidance for cancer preven-
tion and survivorship. The aim was to identify recommenda-
tions currently advocated to survivors of CRC.

NCO selection

The International Agency for Research on Cancer (IARC)
GLOBOCAN database was used to identify countries with
CRC incidence rates higher than the world average of 19.5
average standardised rate [37]. The review included English
language NCO websites that ranked within the top 3 results
on Google with the highest frequency for the identified
search terms. These results are reported to account for the
majority of users first clicks. Google was chosen, as this is
the dominant search engine for the countries included in this
study [38]. NCOs have been identified in previous studies
as a common information source used by survivors of CRC
[25, 26, 29, 30]. Search terms included “cancer survivor-
ship”, “colorectal cancer”, “bowel cancer”, “diet”, “nutri-
tion”, “exercise”, “physical activity”, “cancer organisation”,
“cancer charity”, and “advice”. Each term was also com-
bined with the name of the included countries. Major NCOs
with a dominant online presence also appeared in the top 3
results outside of their country of origin. We excluded dupli-
cate results and included the subsequent search results to get
country-specific results. This search methodology aimed to
ensure the representation of smaller national NCOs which
did not appear in the top 3 results initially due to replication
of international NCOs in the search results.

LEINNT3

Search strategy

Each NCO website was initially reviewed to become famil-
iarised with the structure, content, and navigation. A sys-
tematic search was conducted on each NCO website for
keywords related to diet and physical activity. Keyword
selection for dietary factors was guided by WCRF/AICR
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recommendations for cancer prevention and survivorship [7]
(Online Resource 1). Search terms included “diet”, “nutri-
tion”, “wholegrain”, “vegetable”, “fruit”, “bean”, “legume”,
“pulse”, “fish”, “dairy” “meat”, “red meat”, “processed
meat”, “processed”, “preserved”, “fast food”, “fat”, “salt”,
“alcohol”, “sugar”, “sweetened”, “supplement”, “vitamin”,
“mineral”, “calcium”, “fibre”, “fluid”, “protein”, and “soy”.
Keyword selection for components of physical activity
included “aerobic activity”, “resistance training”, and “flex-
ibility and balance”, as defined by the American College
of Sports Medicine [39]. Additional search terms included
“weight”, “activity”, “exercise”, “movement”, “training”,
“aerobic”, “aerobic”, “resistance”, “flexibility”, “balance”,
“stretching”, and “strength”.

Various search strategies were implemented to ensure
comprehensive data collection [28]. These strategies
included searching website menus and page links, utilising
search bars within each website and using Google to search
the name of each NCO in combination with the defined key-
words. Searches were initially completed between the 10th

and 24th of April 2022 and updated in June 2023.
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Data extraction

Data were collated and analysed using a Microsoft Access
database. Data extracted included the following: (1) organi-
sation name, (2) the dietary factor or physical activity related
to the recommendation, and (3) aspects of the recommenda-
tion such as frequency, quantity, and duration. The extracted
data also included information about the purpose of the rec-
ommendation, specifying whether it aimed to address (1) all
cancer types or CRC specifically, (2) cancer prevention or
survivorship, and (3) improved cancer-control outcomes or
improved general health. For prevention, the cancer-control
outcome was defined as reduced CRC risk. For survivorship,
the cancer-control outcome was defined as reduced risk of
CRC recurrence or CRC-specific mortality. The research
team discussed ambiguous or inconsistent content to gain
consensus on classification. Metadata were collected to
allow the identification of source information.

Webpages were revisited if new categories were identified
iteratively. Diet and physical activity content was included
if relevant to cancer prevention or survivorship and inte-
grated into the core website content, including online PDF
booklets. The focus of this study was on the dietary and
physical activity factors recommended to survivors of CRC
to improve cancer-control outcomes, so content guiding the
implementation of these recommendations was excluded.
For example, practical, psychological, and financial topics
were excluded, such as recipe suggestions, the impact of die-
tary changes on well-being, and food budget. Additionally,
content accessed through external links, blog posts or news

articles (due to their transient nature), and advice related
specifically to treatment side effects were excluded.

Data synthesis

We conducted an appraisal to assess the frequency of diet
and physical activity guidance on each NCO website. We
also examined the consistency of individual recommen-
dations across different NCO websites. Following this
appraisal, we conducted a synthesis of available recommen-
dations for CRC survivorship to provide a comprehensive
overview of public-facing diet and physical activity guidance
for survivors of CRC.

Results

A total of six English-speaking countries were included
in the study: Ireland, UK, USA, Australia, New Zealand,
and Canada. From these six countries, 13 NCOs met the
initial selection criteria (Table 1). Diet and physical activ-
ity recommendations on the American Institute of Cancer
Research (AICR) website were recorded but excluded from
the results as we opted to use the joint WCRF/AICR Con-
tinuous Update Project Expert Report 2018 to inform the
search terms for this synthesis [7]. This report is considered
an extensive and authoritative review of the research on diet,
physical activity, and cancer [7]. Furthermore, the report is
referenced by several NCO websites as a source of informa-
tion and is emerging as canonical. Twelve NCO websites
were included in the final analysis (Table 1).

NCO websites providing advice and guidance for all-
cancer types were identified in each country. Each website
provided CRC-specific information pages and were included
in this study. In addition, in the UK, Australia, Canada, and
New Zealand, NCO websites dedicated to providing CRC-
advice and guidance were identified and included in this
study.

A common structure was observed across these websites
including sections dedicated to general cancer information,
causes, risk factors, prevention, treatment, and survivorship.
Each general NCO website had dedicated sections for spe-
cific cancer types, including CRC.

A total of 827 pages of content were reviewed. We identi-
fied more than 600 references to diet and physical activity
and classified 27 distinct areas of diet and physical activity
advice (Online Resource 2, Online Resource 3).

The objective of diet and physical activity recommenda-
tions varied depending on cancer phase and cancer type.
For CRC prevention, cancer-control recommendations to
reduce CRC risk (83%) were more frequent than recom-
mendations to improve general health (17%). In contrast,
for CRC survivorship recommendations to improve general
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Table 1 National Cancer

L ; Country Cancer inci- National cancer organisation (NCO) Website
Orgamsatl(?ns. Engl}sh language dence (ASR)
NCO websites consistently
in the top 3 results for search Ireland 34.9 Irish Cancer Society cancer.ie
term§ relatefl FO diet, nutrition, UK 34.1 Cancer Research UK (CRUK) cancerresearchuk.org
physical activity, and cancer
on the Google search engine. Macmillan Cancer Support macmillan.org.uk
ASR, age standardised incidence Bowel Cancer UK bowelcanceruk.org.uk
rate per 100,000. Source: New Zealand ~ 33.8 Cancer Society New Zealand cancer.org.nz
GLOBOCAN 2020 [40] Bowel Cancer New Zealand bowelcancernz.org.nz
Australia 33.1 Cancer Council Australia cancer.org.au
Bowel Cancer Australia bowelcanceraustralia.org
Canada 31.2 Canadian Cancer Society cancer.ca
Colorectal Cancer Canada colorectalcancercanada.com
USA 25.6 American Cancer Society cancer.org
American Society of Clinical Oncology cancer.net

health (69%) were more frequent than recommendations to
improve cancer-control outcomes (31%) (Fig. 1A).

Diet and physical activity recommendations to improve
cancer-control outcomes were primarily aimed at preven-
tion (reducing risk) not survivorship (reducing recurrence
or mortality) for both cancer in general (Fig. 1B) and CRC-
specific cancer (Fig. 1C).

Fig. 1 Frequency by which diet
and physical activity recom-
mendations are made on NCO
websites. A Diet and physical
activity recommendations by
intended outcome (general
health or cancer-control) and
cancer phase (prevention or
survivorship) for CRC across
all NCO websites. B Frequency
of distinct diet and physical
activity recommendations for
cancer-control by cancer phase
and NCO for all-cancer. C
Frequency of distinct diet and
physical activity recommenda-
tions for cancer-control by can-
cer phase and NCO for CRC. D
Frequency of distinct diet and
physical activity recommen-
dations for cancer-control by
cancer phase and diet/physical
activity factor for CRC
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Support

For CRC prevention, recommendations to improve
cancer-control outcomes consistent across NCO websites
included maintaining a healthy weight; increasing physical
activity, intake of fibre, wholegrains, fruit, and vegetables;
and reducing intake of alcohol and red and processed meat.
For CRC survivorship, increased physical activity was the
only recommendation to improve cancer-control outcomes
consistent across NCO websites (Fig. 1D). Summarises the
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diet and physical activity factors recommended on at least
half of the NCO websites to improve cancer-control out-
comes for CRC prevention and survivorship (Table 2).

In summary, diet and physical activity content on NCO
websites was organised according to cancer type, disease
phase, and intended health objective. The primary objective
of CRC survivorship guidance was to improve general health
not cancer-control outcomes (CRC recurrence or CRC-spe-
cific mortality). In contrast, guidance for CRC prevention
did focus on cancer-control outcomes (reduced CRC risk).
Critical synthesis of the data confirmed that dietary recom-
mendations aimed at improving cancer-control outcomes for
CRC survivors were limited and often not evidence based.
In contrast, physical activity guidance was evidence-based
and consistent across organisations.

Discussion

This study identified and synthesised diet and physical activ-
ity content available on NCO websites to determine the fre-
quency and nature of recommendations designed to improve
cancer-control outcomes for CRC survivors. We compared
these findings to recommendations for cancer prevention as
survivors of CRC are often advised to adhere to these guide-
lines, which may be, in part, due to an evidence shortfall in
CRC survivorship research [41]. Dietary guidance on NCO
websites is reflective of this and largely focused on general
cancer guidance and CRC prevention. Overall, recommen-
dations were consistent with conclusions from the WCRF/
AICR Third Expert report for CRC prevention [41].
However, prevention advice may not be optimal for the
information and support needs of survivors, and the WCRF/
AICR Third Expert report concluded there was insufficient

evidence to establish specific guidelines for CRC survivor-
ship [41]. Survivors of CRC face unique challenges to the
general cancer population in following diet and physical
activity guidelines due the impact of the disease on diges-
tion and bowel function [22-24]. Sequalae like constipation,
diarrhoea, nausea, and loss of appetite can impact tolerance
or digestion of foods recommended for prevention, along
with uptake of physical activity, potentially influencing
cancer control outcomes [8, 15-19]. To date, randomised
control trials using diet and nutrition-based interventions
derived from primary prevention evidence, have met with
little success in the prevention of CRC recurrence and CRC-
specific mortality [10], suggesting that a more tailored
approach is required for survivors of CRC.

Content on one NCO website advises limiting red meat
and avoiding processed meat to reduce the risk of recur-
rence, reflecting prevention advice for reduced CRC risk.
However, following CRC prevention guidelines to reduce
red meat, without adequate consideration of the nutritional
value of alternative protein sources, could contribute to a
deficiency of nutrients essential to the recovery process.
Ford et al. [15] advise caution in applying prevention rec-
ommendations to reduce red meat consumption for cancer
survivors, and it has been suggested that, for optimal muscle
health, 65% of protein intake for cancer survivors should
come from animal sources [15].

Recommendations to maintain a healthy weight can pre-
sent unique challenges for CRC survivors, and evidence for
an association between post-diagnostic BMI and CRC mor-
tality is inconsistent [8]. Schlesinger et al. [42] found that
compared to those with a healthy weight, CRC survivors
who were overweight had a lower risk of all-cause mortal-
ity. Lee et al. [43] reflected this finding in a meta-analysis,
which also reported a lower risk of CRC-specific mortal-
ity amongst patients who were overweight post-diagnosis.

Table 2 Diet and physical activity recommendations to improve cancer-control outcomes for CRC prevention and survivorship available on at

least half of the NCO websites

Diet/physical activity factor Recommended action

CRC guidance for:

Prevention  Survival

Alcohol
days
Calcium Eat a diet rich in calcium
Dairy Consume at least 2 portions of dairy a day

Fibre (inc. fruit, vegetables,

wholegrains, and legumes) Include wholegrains and legumes

Healthy weight Maintain a healthy weight

Processed meat Reduce/exclude processed meat

Avoid/limit alcohol to 1 unit (F) or 2 units (M) a day, include at least 2 alcohol free

Consume 25-30 g of fibre and at least 5 portions of fruit and vegetables a day.

Reduce risk

Reduce risk
Reduce risk
Reduce risk

Reduce risk

Reduce risk

Red meat
Physically active (inc. aerobic)

Sedentary/inactivity

Limit red meat to less than 500 g a week
Include 150 min moderate/75 min vigorous physical activity a week

Avoid sedentary behaviour and inactivity

Reduce risk
Reduce risk Reduce risk

Reduce risk

@ Springer
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However, being underweight or obese post cancer diagnosis
were associated with increased all-cause mortality, though
no association was found for CRC-specific mortality. van
Zutphen et al. [44] reported that post-diagnostic weight loss
of over 10% was also associated with increased CRC-spe-
cific mortality. Factors such as weight stability, impact of
long-term disease, treatment effects, and other health vari-
ables need to be considered when interpreting these reports.
These nuances highlight the benefit of personalised support
for tailored weight management during CRC survivorship
[45].

Dairy products and calcium supplements are commonly
advised for CRC prevention on several NCO websites, align-
ing with current evidence [41, 46] Low-fat dairy is often
specified yet WCRF/AICR do not distinguish between types
of dairy in their review of the evidence [41]. High-fat dairy
consumption is one element of the Western dietary pattern
associated with an increased risk of CRC recurrence [11]
suggesting clarification on dairy type and an association
with CRC recurrence and mortality is important.

Limiting alcohol consumption is recommended on each
NCO websites to reduce the risk of cancer; however, whilst
ten of the 12 NCO websites recommend limiting alcohol
consumption to improve general health during survivorship,
specific recommendations for reducing the risk of recur-
rence or mortality were not identified. At present, studies
show inconsistent results for an association between alcohol
intake and cancer survival outcomes [11, 47]. Results vary
between cancer sites and pre-diagnostic or post-diagnostic
consumption. Lower CRC-specific mortality is reported for
light drinkers compared with non-drinkers [11, 47], though
these results may be influenced by factors such as abstinence
from alcohol due to underlying health issues.

A novel finding from this review is that physical activity
(75 min of vigorous activity, 150 min of moderate activity a
week, or an equivalent combination of both) is the only con-
sistent recommendation on all NCO websites for improving
cancer-control outcomes for CRC survivors. This guidance
is supported by the current evidence-base, which shows that
increased physical activity post-diagnosis is associated with
lower CRC-specific mortality [8, 16, 41, 48, 49]. Qiu et al.
reported a 24% lower risk of CRC-specific mortality for
each additional 10 MET hours per week of post-diagnosis
physical activity [50], which is equivalent to approximately
150 min of brisk walking per week.

In contrast to the findings in this review, a previous study
reported dietary information for survivors is well-addressed
on NCO websites [29]. Whilst we would agree that there
is easily accessible and comprehensive advice about diet
and physical activity, within dedicated survivorship sections
of many NCO websites, the guidance is frequently generic,
derived from prevention guidance, and not evidence-based
guidance for CRC survivors. Misinformation in the media
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and online is reported as a barrier to adherence to diet and
physical activity guidelines [25, 32, 51]. NCOs are seen
as a reliable source of information [25, 26, 52]. This sug-
gests a need for accurate, evidence-based diet and physical
activity information specifically for CRC survivors on NCO
websites.

Our study specifically explores recommendations to
improve cancer-control outcomes for survivors of CRC,
an area where access to diet and physical activity advice
has been shown to be limited [29]. Clarity regarding the
intended audience for guidance and the objective of recom-
mendations is important, not least because the guidance for
prevention may not meet the needs of CRC survivors [8,
15, 16].

Our findings support a recent paper by Keaver et al. [31]
which concludes that overall nutritional content for cancer
survivors is limited across a range of websites that offer diet
and physical activity guidance. This report emphasises the
importance of tailoring dietary advice to different cancer
types, and our research provides a comprehensive evalu-
ation of the availability of guidance specifically for CRC
survivorship.

Study limitations

Limitations of this study include the exclusion of blogs and
news articles due to the high volume and topical content,
inclusion of opinion pieces, potential website updates since
completion of the searches, and inherent subjectivity in the
interpretation of website content. The systematic search
approach employed for this study could also be a limita-
tion, as searches conducted by cancer survivors may be more
organic and produce different results. However, our approach
also lends strengths to the study as we repeatedly reviewed
core content across entire websites, used multiple search
techniques to mitigate individuality in search methods, and
collaborated across the research team to reduce subjectivity
in interpretation. This is the first study to evaluate web-based
diet and physical activity recommendations specifically for
survivors of CRC post-treatment.

Conclusion

e Diet and physical activity guidance available on NCO
websites is easily accessible and offers recommendations
for improving general health during CRC survivorship;
recommendations for physical activity are consistent and
in-line with the evidence-base.

e However, dietary guidance aimed at improving recur-
rence and mortality in CRC survivors is inadequate,
reflecting the currently limited evidence base, upon
which to develop tailored guidelines for this population.



Supportive Care in Cancer (2024) 32:609

Page70f8 609

e Diet and physical activity guidance needs to be tailored
to the type of cancer diagnosed, and the disease phase
being addressed. Recommendations for CRC survivors
need to be clear, consistent, and relevant to their specific
requirements.

e The evidence shortfall in CRC survivorship must be
addressed to enable delivery of these recommendations.
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