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Abstract
Background

Nutrition is associated with aetiology and impacts outcomes in colorectal cancer (CRC). This study
aimed to explore nutritional symptoms and concerns of patients with CRC and CRC dietetic resource

across the UK.
Methods

Study 1: Descriptive analysis of nutrition-related measures in the ColoRectal Wellbeing (CREW)
study, a prospective 5 year longitudinal cohort study of a representative sample of 872 adults with
non-metastatic CRC.

Study 2: Descriptive analysis of data collected using a freedom of information request to all UK

trusts/boards on dietetic resource for CRC.

Results

Study 1: 31% of CREW participants wanted more diet and lifestyle advice. At three months post-
surgery, 10% reported poor appetite. A fifth experienced weight loss and 16% had concerns

regarding weight loss 9 months post-surgery.

Study 2: Just 3% of hospitals providing CRC services had a dedicated CRC dietitian (hepato-
pancreato-biliary (11.1%), head and neck cancer (14.3%)). There was no dietetic outpatient follow-up

of CRC patients in 72% of hospitals.
Conclusions

Dietetic resource for patients with CRC is scarce even though weight loss, poor appetite, and unmet
needs are common and persist over time. Work is needed to embed nutritional care into the

management of patients with CRC.

What does this paper add to the literature?

Nutrition is associated with CRC risk and outcomes. Research shows patients with CRC have
nutrition-related unmet needs. This study explores the nutrition-related symptoms (e.g. weight loss
and poor appetite) experienced by patients with CRC and the dietetic resource available. The work is

an important first step in understanding how to improve nutritional care in CRC.



Background

Colorectal cancer (CRC) is the third most common cancer globally, with nearly 1.8 million new cases
in 2018.! The incidence of CRC is expected to continue to rise, with the number of cases annually set
to reach 3 million by 2040.% The reason for this growth is thought to be multi-factorial, but lifestyle

risk factors, such as diet and obesity, play a pivotal role.?

In addition to an association with aetiology, diet and nutritional status also have an effect on
treatment outcomes, complications and mortality in CRC.*> Obesity increases the risk of cancer
recurrence,® impairs response to targeted therapies, and reduces survival rates.” At the other end of
the spectrum, undernutrition and weight loss are frequently seen in CRC, with up to 25% of patients
undernourished at the point of entry to secondary care,® and over 50% with preoperative weight
loss.® Undernutrition has significant negative consequences for patients with CRC, including
increased adverse effects during chemotherapy, shorter survival times,™ longer hospital stays,**
and reduced quality of life.*? In some cases, involuntary weight loss, low skeletal muscle mass and
function, and/or nutrient deficiencies, can be masked by an overweight or obese presentation.®**
This paradox may result in the under-detection of malnutrition in this patient group, leaving patients

vulnerable to its harmful consequences.*

Irrespective of nutritional status, individuals with CRC are likely to need to alter their diet throughout
their treatment and recovery; examples include following a low fibre or ‘low residue’ diet to
minimise the size and frequency of stools, and to prevent irritation of the bowel after surgery®,
dietary modifications to manage mucositis in patients undergoing chemotherapy, or alterations to

diet and fluid intake to manage stoma output.

Up to 70% of patients with CRC are undernourished or at risk of undernutrition'® and require
nutritional support to optimise their energy, protein, and micronutrient intake. This approach
contradicts traditional healthy eating messages by promoting intake of high energy foods with less
focus on diet quality, thus education is important to ensure patients understand why this approach
is needed and when to transition to a diet to reduce the risk of recurrence post treatment.!’ For
those unable to meet their nutritional needs orally, complete or supplementary enteral nutrition or
‘tube feeding’ may be initiated. In cases where the gut is inaccessible or not functioning, parenteral

nutrition or ‘intravenous feeding’ may be used.

For patients who are post-treatment and not malnourished, the advice is to adopt a diet that
observes the same cancer prevention guidelines as the general population,’’” whilst managing any

on-going issues with bowel function, and achieving a healthy weight. Patients who have had a



significant length of bowel resected and/or a permanent stoma may have the added complexity of

chronic malabsorption of micronutrients and fluids.

This complex interplay of nutrition-related symptoms and dietary alterations may be burdensome
for patients with CRC. Previous research has shown that patients with CRC have unmet needs related
to diet and nutrition-related symptoms. A survey of 3,300 CRC survivors found that over 20% would
like more advice on diet and lifestyle® whilst a qualitative cancer survivorship study of multiple
cancer types, including CRC, found that dietary advice was not provided by health professionals,
even when requested”®. Screening for malnutrition in cancer patients can be infrequent and is often
not acted upon, suggesting that there is a widespread lack of appreciation of nutrition as an

essential component of supportive care.'

The existing evidence suggests nutrition is an area of CRC care that requires more attention. The aim
of this study was to expand on existing work by identifying the nutritional symptoms and concerns of
patients with CRC enrolled in a cohort study collecting information using patient-reported outcomes

(Study 1), and to explore the provision of dietetic resource in CRC care across the UK (Study 2).
Study 1: Secondary Analysis of ColoRectal Wellbeing (CREW) study
Method

The ColoRectal Wellbeing (CREW) study is a multi-centre, prospective cohort study of adults who
were diagnosed with non-metastatic CRC and awaiting curative intent surgery. The focus of CREW
was the recovery of health and wellbeing in the 5 years after surgery and the primary outcome was
quality of life. Eligible patients attending 29 UK cancer centres during the recruitment period
(November 2010 —March 2012) were invited to participate. Full details of eligibility criteria,
recruitment strategy, sample size, and retention are provided elsewhere.’®*! At each time point
(baseline, 3,9, 15, 24, 36, 48- and 60-months post-surgery), participants were sent a series of
measures relating to health and wellbeing, including specific questions relating to appetite, weight

change, diet and dietitian support, as detailed below.

Clinical details were extracted from medical records at baseline and verified at 24 months post-

surgery. Self-reported co-morbidities were recorded at 3 months post-surgery.
Measures

For a full description of the questionnaires included in the CREW study, see Wheelwright et al.

2020.% Table 1 lists the appetite, diet and weight items included at each time point.



Table 1: Appetite, diet, and weight items

Item Time point
3 9 15 24 36 48 60
months | months | months | months | months | months | months
Have you lacked appetite? X X X X X X X
(from EORTC QLQ-C30)
Have you worried about your X X X X X X X
weight? (from EORTC QLQ-
CR29)
Have you experienced weight X

loss since you started
treatment? If yes, is this a
symptom of cancer or
treatment side effect? (from
IPQ-R?)

Has your weight changed X X X X
since your diagnosis?
Response options: Increased,
decreased, stayed the same,
don’t know (ad hoc item)
Have you altered your diet X X X X X
since diagnosis? Response
options: yes (add free text
details), no (ad hoc item)
Would you have found advice X
on diet/lifestyle helpful over
the past 2 years? Response
options: yes, no (ad hoc item)
Have you received diet X X X
information/advice since
diagnosis? Response options:
yes, no (ad hoc item)

EORTC QLQ-C30 and EORTC QLQ-CR29

The core EORTC quality of life questionnaire (QLQ-C30)** and CRC-specific module (QLQ-CR29)*
guestions are rated on a 4-point response scale from “not at all” to “very much”. For the QLQ-C30
appetite question, a linear transformation was applied to produce scores ranging from 0 to 100, with
a score of >50 indicating clinically significant appetite loss (defined as ‘deserving attention and
discussion during the clinical encounter’).?* For the QLQ-CR29 worry about weight question, the

proportion of patients responding either “quite a bit” or “very much” was calculated.
Ethics

The CREW study was approved by the UK National Health Service National Research Ethics Service
(REC reference number: 10/H0605/31).



Data Analysis

Descriptive statistics and descriptions of dietary changes and experience of dietary advice will be

presented. Statistical analyses were carried out using IBM Statistics SPSS version 24.
Results
Participants

A representative cohort of 872 people with non-metastatic CRC agreed to complete CREW
guestionnaires. At baseline, 756 (88%) of those who received a questionnaire responded. Response
rates remained high throughout the study (>70%), and those who continued to return

questionnaires were broadly representative of the whole cohort.?°

The majority of respondents were white and retired with a mean age of 68 years, 60% male, and
65% with cancer of the colon. Eighteen percent received neoadjuvant treatment and 35% adjuvant
chemotherapy or radiotherapy.? Following CRC surgery, 13.1% of people with colon cancer and

77.6% with rectal cancer had a stoma, mostly temporary.
Comorbidities

At 3 months, 72% of patients reported at least one comorbidity, 34% of which were conditions that
are known to impact upon nutritional status or nutrition-related symptoms, or require alterations to
the diet (e.g. diabetes, inflammatory bowel disease, stomach ulcer, stroke, liver disease or

depression).
Appetite

The percentage of patients with a clinically important appetite loss** was highest at 3 months

following surgery (10%, n=66), with the symptom persisting at 60 months in 5% (n=18) of the cohort.
Weight

At the end of treatment (15 month follow-up questionnaire), 125 participants (21%) reported weight
loss since treatment had started and of these, 52% believed this was a symptom of cancer, while
62% attributed this to their treatment. Table 2 presents patient-reported weight changes since
diagnosis according to BMI classification. Of those in the overweight/obese category, at least 30%
gained weight at each time point. Weight loss was common (17-29% of the sample) in both

overweight and healthy weight participants, across all time points.



Table 2. Reported weight change since diagnosis according to BMI status at diagnosis

BMI category at Weight Months post-surgery
diagnosis* change 24 months 36 months 48 months 60 months
% (n) % (n) % (n) % (n)

Healthy weight Increase 26% (32) 24% (24) 26% (24) 16% (12)

18.5-24.9kg/m’ Decrease 29% (35) 26% (26) 22% (20) 21% (16)
Stable 45% (55) 47% (47) 53% (49) 63% (47)

Overweight/obese Increase 31% (67) 30% (49) 31% (49) 30% (44)

>25kg/m? Decrease 22% (47) 22% (36) 19% (31) 17% (25)
Stable 46% (99) 47% (76) 50% (79) 53% (78)

*Underweight participants have not been included as numbers were too small to be meaningful (n=10 at
baseline, n=2 at 60 months ).

At 3 months post-surgery, 16% of patients reported that they had worried about their weight “quite
a bit” or “very much”. This remained consistent, with 12-15% reporting worry about their weight at

later time points.
Diet

At 9 months post-diagnosis, a quarter of patients reported that they had altered their diet since
being diagnosed, this was similar at subsequent time points. Descriptions of dietary changes, which
were categorised independently by two researchers (RM and SW), indicated that most of these
changes were either an attempt to adopt what patients perceived to be a healthier diet or to
manage symptoms. Examples of healthier diet changes included reduction of red or processed meat
intake, increasing fruit and vegetable intake, increasing fibre intake, and adopting weight reducing
measures such as reduced portion sizes. Patients who were trying to manage stoma output or bowel
habits following surgery, or subsequent stoma reversal, reported measures such as reduced fibre,

increased salt intake or the avoidance of ‘problem’ or ‘trigger’ foods.
Diet support and advice

At 24 months post-surgery, almost a third (31%) of patients indicated that advice on diet and
lifestyle would have been helpful. Chi-square tests did not find an association between preference
for advice and either sex, age (when comparing those above and below 70 years) or quintiles of
deprivation. By 36 months, 35% of the people who wanted advice had received it. A quarter of
people (25%) who had not indicated a desire for diet and lifestyle advice had received some by 36
months. At 48 and 60 months, 26% and 27% respectively of all participants indicated they had
received diet and lifestyle advice. Of those people who had experienced weight loss since starting
treatment, less than half (43%) received diet and lifestyle advice. Only a third (34%) of those people
who indicated they had ever experienced clinically important appetite loss or worry about their

weight reported receiving diet and lifestyle advice.



Discussion

Over 20% of patients with CRC in the CREW cohort experienced weight loss after commencing
treatment. Weight loss in patients with cancer is independently associated with an unfavourable
prognosis, increased toxicity of anticancer treatments resulting in reductions or interruptions of
scheduled treatment, and reduced quality of life.?>?® It is therefore essential that those experiencing
weight loss are identified and receive appropriate advice. Patients reported longstanding concerns
regarding their weight and poor appetite. A quarter of patients reported altering their diet since
diagnosis, and it is not clear whether they received support or guidance from an appropriately
trained professional in doing so. To add to the complexity, around a quarter of the patients reported
co-morbidities that may have impacted upon nutritional status or dietary intake. Just a quarter of
the sample reported that they had received diet and lifestyle advice, highlighting a shortfall in the
implementation of NICE guidance®’. NICE guideline 151 states that patients should be given advice

on:

e diet, including advice on foods that can cause or contribute to bowel problems such as
diarrhoea, flatulence, incontinence and difficulty in emptying the bowels
e weight management, physical activity and healthy lifestyle choices (for example stopping

smoking and reducing alcohol use).

Moreover, almost a third of the sample would have found advice on diet helpful, highlighting an
unmet need, in line with other research in patients with CRC.®*° There was no association between
sex, age or level of deprivation and want for dietary advice, suggesting that this should be explored

with all patient groups.
Limitations

Nutrition and diet related data were not collected at every time point. It would have been valuable
to have had this data immediately following completion of treatment to understand the key issues
and their prevalence at this critical point. Changes in body weight were self-reported without
verification from hospital records and were therefore dependent on recollection. The data set was
not sufficient to provide meaningful insight into the needs of subgroups of patients with CRC e.g.
colon vs rectal cancer, stoma vs no stoma. Investigation of the needs of patients following stoma

reversal would also have been of interest.
Study 2: Freedom of Information (FOI) Request

Method



All NHS Trusts providing cancer services within England (n=133) and Wales (n=1), Health Boards
within Wales (n=7) and Scotland (n=13), and Health and Social Care Trusts within Northern Ireland
(n=5) were contacted in September and October 2019 to complete a survey about the dietetic
services commissioned for CRC care via a Freedom of Information (FOI) Request (see supplementary
information). All Trusts/Boards were asked to complete a separate survey for each acute hospital

offering cancer care within their remit, however response rates were calculated for the Trust/Board.

The survey included nine questions (see supplementary information), asking about the hospital and

dietetic services for CRC.

According to the Freedom of Information Act 2000 (Scotland 2002), information held by public
authorities (such as hospitals) is accessible to members of the public, with a statutory response time
of 20 working days. FOI requests do not provide access to personal data and therefore ethical
approval is not required. In the event of a non-response, a reminder email was sent to the
Trust/Board within a week of the lapsed target response date. The Trust/Board was counted as a

‘no-reply’ if no response was received within 2 weeks of the reminder.
Data analysis

Descriptive summaries of Trust/Board responses to the FOI request were produced to give an

overview of dietetic support for CRC in hospitals across the UK.
Results

Of the 159 Trusts/Boards who were contacted, 149 (94%) responded. All Trusts/Boards in Scotland
(n=13), Northern Ireland (n=5) and Wales (n=8) who were approached provided data. In England,
123/134 (92% of those contacted) provided data, 1/134 (1%) declined and there was no response
from 9/134 (7%).

There were 256 hospitals in the cohort, over half (60%) of which were district general hospitals
(DGH), with the remaining described as teaching hospitals (TH). Hospital demographics are shown in
Table 3 along with DGH and TH definitions. The majority of both DGH and TH provided CRC services
(85.2%, 82.2% respectively), with 16.1% of DGH and 54.5% of TH being specialist CRC centres.

Table 3: Hospital demographics

Hospital type | Number of Mean number (range) of Providing CRC Specialist CRC
hospitals inpatient beds services centre
District 154 404 (27-1032) 127 (85.2%) 24 (16.1%)
general*




Teaching 102 550 (24-1721) 83 (82.2%) 55 (54.5%)
hospital**

*defined as a major provider of secondary care in the local area

**defined as a centre of secondary or tertiary care in a major city that is affiliated with a medical school and/or has a large
academic department

Dietetic Services

Of those hospitals providing CRC services (84%), 3% (n=8, 2 DGH and 6 TH) had a dedicated CRC
dietitian, with a mean WTE of 0.8 (0.5-1.0 WTE). One further hospital described 0.3 WTE for dietetic
input into an enhanced recovery pathway for colorectal patients undergoing surgery. When
compared to other cancer types, the percentage of hospitals with a dietitian dedicated to CRC (3.2%)
was less than that for hepato-pancreatico-biliary (11.1%) and head and neck cancer (H&N) (14.3%),

higher than that for breast (1.2%), and comparable to that for lung cancer (2.8%).

Cancer specialist dietitians covering multiple cancer types, including CRC, were in place at 28% of
hospitals providing CRC services. Around a third (31%) of hospitals reported to have non-specialist
(band 5) dietetic time for CRC care (65% not available, 5% missing data). In all cases, non-specialist
dietetic time was available as part of the general caseload, rotation, or ward cover, rather than time

being specifically funded or commissioned for CRC.
Outpatient follow-up

The majority of hospitals (72%) reported that no dietetic outpatient follow-up was available for CRC
patients. Where available, outpatient follow-up was offered via either the CRC dedicated dietitian,
the general cancer specialist dietitian, the community dietetic team, a non-specialist (band 5)
dietitian or a combination of these. In the 8 hospitals with a dedicated CRC specialist dietitian, 75%
(n=6) offered outpatient follow-up to CRC patients (n=4 by the CRC dedicated dietitian, n=2 by the

community dietetic team).
Discussion

Data from the FOI request revealed that dietetic resource in CRC care in the UK is scant and
inconsistent: just 3% of hospitals providing CRC services had a dedicated CRC dietitian. This lack of
dedicated dietetic resource raises the question of whether the complex nutritional symptoms of
patients with CRC are being managed effectively, by an individual with the necessary knowledge and
expertise. Whilst it is recognised that nutritional advice may be provided by other members of the
multi-disciplinary team, research by the National Institute for Health Research (NHIR) Cancer and
Nutrition Collaboration has shown that healthcare professionals often lack confidence in providing

this advice and are not aware of the relevant nutritional guidelines.’® The benefits of a dedicated
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dietitian and proactive nutritional intervention in the care of patients with CRC, has been shown to
improve patient reported outcomes such as symptom control, energy levels and stoma output.?’
Further to this, dedicated dietetic resource for CRC patients ensures ring-fenced time for this patient
group, as opposed to general cancer care dietetic time (available at 28% of hospitals in the sample),

where resource is split across tumour types.

A higher proportion of hospitals reported dedicated dietetic resource for hepato-pancreatico-biliary
and head and neck cancers (11% and 14% respectively), which may in part be due to recognition of
the greater risk of malnutrition and need for disease specific dietary advice in these cancer types.
This highlights the need for further work to emphasise the importance of nutrition in the
management of CRC, including addressing the associated digestive issues such as altered bowel

habit or high stoma output, which are likely to impact upon QoL.*®

There was a distinct lack of dietetic outpatient follow-up, with just 28% of hospitals providing
outpatient follow-up to CRC patients. Post treatment is a critical period,** and CREW illustrates that
patients may experience a lack of appetite and weight changes for several years following a
diagnosis of CRC. It may be assumed that outpatient follow-up is picked up by primary care, although
this is unknown. Further work is needed to understand the primary care nutrition and dietetic

services available to individuals who have completed treatment for CRC.
Limitations

While the FOI request method for data collection ensured a high response rate, the amount of detail
collected was limited in order to avoid incurring a fee for which there was no funding. Although we
do not know who completed the FOI requests, each organisation has a legal duty to ensure the

information is accurate.
General discussion and conclusions

This paper reports findings from a secondary data analysis of a representative cohort of CRC patients
treated with curative intent, to explore nutrition-related symptoms and concerns (Study 1), and used
a FOl request to ascertain the dietetic support available to people diagnosed with any stage of CRC
in the UK (Study 2). The findings show that the CRC patient population have significant nutrition-
related symptoms, concerns and unmet needs for up to 5 years after diagnosis, with inconsistent
dietetic resource in this area. The lack of dedicated dietetic resource suggests that the importance of
diet and nutrition in CRC care is under-recognised. Previous research has shown that for nurses,
surgeons and physicians, a lack of guidelines, a belief that diet has no impact upon cancer outcomes,

and passing on the responsibility to provide dietary advice, are all barriers to addressing diet in
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cancer care.' In addition, patients are often unaware of their own nutritional risk and unsupported

self-management of diet and weight leads to nutritional deficits.?

It is imperative that CRC patients are provided with gold standard nutritional care, including access
to dedicated dietetic resource, in order to enhance cancer-related outcomes, reduce other long
term health problems, maximise quality of life, and minimise the burden on the healthcare system.
To achieve this in the absence of dedicated dietetic care, it is essential that patients and healthcare
professionals understand and recognise the importance of nutrition as an integrated part of CRC
care. Key to this is raising awareness of the role of nutrition in CRC, patient and healthcare
professional education, and the development of digital resources to support the identification and

management of individuals in need of nutrition intervention.
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