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s u m m a r y

Background: Attitudes of cancer survivors to nutrition and nutrition care have rarely been captured. A
better understanding of their needs based on a review of their experiences would give voice to this
patient group (which has rarely been captured) and allow for better planning of nutritional care.
Aims: To conduct a national survey to determine: (1) survivors' experience in relation to nutrition and
diet-related problems, (2) perceived importance of the role of nutrition to cancer survivors, (3) the
experience of accessing dietetic support, (4) the sources where survivors get nutrition information, and
(5) their use of alternative dietary strategies.
Methods: Survivors (any adult ever diagnosed with cancer) who had been diagnosed with or treated for
cancer in Ireland within the past 5 years, were asked to complete a 25-item paper-based survey at one of
20 different hospital sites in Ireland. The survey was also hosted online on the websites of major cancer
charities. Descriptive statistics were used to examine quantitative data.
Results: In total, 1073 valid responses were received (63% female, mean age 57 years (range 18e88)).
Breast cancer was the most common (n ¼ 362), followed by colorectal (n ¼ 121). One third of re-
spondents had metastatic disease. Diet-related problems were reported by 45%. Weight loss was expe-
rienced by 44% and amongst those, 42% reported they were ‘unhappy or worried’ by this, while 27%
reportedbeing ‘delighted/happy’ with their weight loss. Muscle loss was noted by 52%, with 20%
reporting they had noticed ‘a lot’ of muscle loss. Nutrition was rated as ‘very/extremely’ important to
cancer care by 89% of respondents, yet 58% reported being asked about dietary issues by their medical
team only ‘sometimes’, ‘rarely’ or ‘never’. Only 39% had been assessed/treated by a registered dietitian
(RD) and 74% rated their advice/care as ‘very/extremely’ helpful. Worryingly, 39% of survivors with
involuntary weight loss, and 29% of survivors on a texture modified diet had not received nutritional care
from an RD. Overall, 57% of those who did not see an RD said they wanted more dietetic support (access
to a helpline/dietitian/additional reliable information). Of concern, 37% of survivors were following or
had tried alternative, unproven dietary strategies (e.g. restrictive diets, herbal remedies, juicing or de-
toxes), and 32% reported avoiding specific foods, e.g. processed meat or dairy. A majority (56%) felt
confused by the often conflicting nutrition information available in the media and offered by people
around them.
Conclusions: While nutrition is considered highly important by cancer survivors and a high proportion
experience potentially serious diet-related problems including weight and muscle loss, fewer than half
surveyed had access to a dietitian. Over a third had used at least one alternative dietary strategy, and over
half felt confused about nutrition. Comprehensive nutritional screening and referral programmes to
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oncology dietitians need to be implemented in the ambulatory setting in order to identify and facilitate
early management of the nutritional concerns of cancer survivors.
© 2020 The Authors. Published by Elsevier Ltd on behalf of European Society for Clinical Nutrition and
Metabolism. This is an open access article under the CC BY license (http://creativecommons.org/licenses/

by/4.0/).

1. Introduction

Despite its recognised role in determining clinical outcomes,
nutrition can become an overlooked component of the cancer care
continuum and may be undermanaged even when recognised [1].
Cancer survivors (people with any stage of cancer or a history of
cancer), experience a significant burden of nutrition impact
symptoms (NIS), and these are associated with an increased risk of
malnutrition [2], as well as impaired quality of life [3,4]. Malnu-
trition and a loss of muscle mass are frequent in cancer survivors on
active treatment and have a negative impact on clinical outcomes
[5]. They may be driven by inadequate food intake, decreased
physical activity and catabolic metabolic derangements [6]. In
addition, quality of life is strongly impacted by weight loss (WL)
[7e9] and even modest WL at diagnosis has been associated with
increased risk of death [10e12]. Amongst cancer survivors who are
finished treatment, metabolic derangements like obesity and in-
sulin resistance are associated with increased risks of cancer
recurrence [13e16]. Therefore both patients on active treatment
and those in the survivorship phase of their disease are often highly
motivated to seek information about food choices, physical activity,
and dietary supplements to improve their treatment outcomes,
quality of life, and overall survival [6].

The motivation of cancer survivors to seek nutrition information
is also backed by the 2017 ESPEN guidelines which recommend that
“all cancer patients should be screened regularly for the risk or the
presence of malnutrition”. Furthermore ESPEN state that “To screen
for, prevent, assess indetail,monitorand treatmalnutrition standard
operating procedures, responsibilities and a quality control process
should be established at each institution involved in treating cancer
patients” [6]. While ESPEN recommends that nutrition assessment
and of these recommendations is hampered by low numbers of
oncology dietitians working in many cancer centres [17e20].

In Ireland, the oncology dietetic services in both the public and
private healthcare systems is severely under-resourced. In 2019, the
Irish Nutrition & Dietetic Institute (INDI) estimated in their sub-
mission to the National Cancer Control Programme (NCCP) that
there was one dietitian per 4500 cancer survivors in Ireland, most
of whom are not dedicated to cancer patients. Given such limited
resources, dietetic services are heavily prioritised around the most
complex surgical cases within cancer centres, with just five whole
time equivalent oncology dietitian posts to provide services to
cancer survivors outside the capital city of Dublin [20]. The INDI
estimate, that to adequately serve the immediate needs of the
oncology population in Ireland, at least 65 additional posts would
be needed, with each cancer centre having a clinical specialist
dietitian in oncology [21]. In addition, the INDI report acknowl-
edged that where patients lack appropriate access to dietitians, this
information void is filled by unqualified and unreliable sources,
such as media and alternative health providers promoting com-
plementary and alternative medicine (CAM). They emphasised the
importance of recognising survivorship needs of patients affected
by cancer, both those who are afflicted by chronic GI problems
impacting on quality of life and nutritional status, as well as healthy
survivors who wish to make positive lifestyle changes to improve
their chances of long term remission [21].

Given the importance of maintaining nutrition status during
cancer treatment and recovery, and the increasing popularity of
potentially dangerous CAM, it is necessary to explore the attitudes
of cancer survivors to nutrition, identify what diet-related prob-
lems they have encountered and examine their access to, and
experience of, dietetic care. This study, therefore, aims to describe
the nutritional challenges faced by cancer survivors in Ireland, in
particular looking at real-world access to dietetic services, the
sources of information to which they resort in the absence of such
specialist care, and the use of alternative diets in this population.

1.1. Aims

The aims of this study were to conduct a national representative
survey of cancer survivors in Ireland to determine:

1) Their experience in relation to nutrition (diet related problems,
weight loss, muscle loss)

2) Their perceived importance of the role of nutrition in their
cancer care/health

3) Their experience accessing nutrition and dietetic support
4) The sources where they get their nutrition information
5) Their use of complementary/alternative dietary therapies

2. Methods

2.1. Study design

A national cross-sectional survey was conducted using a newly
developed questionnaire which had a mixture of open and closed
questions, including clinical, nutritional and attitudinal questions.
The survey was designed to be self-administered by cancer survi-
vors. As there were no similar studies examining the patient voice
in relation to nutrition to be found in the scientific literature, the
questions were largely based on the 2015 National Institute for
Health Research Cancer and Nutrition Patient Experience Survey
[22]. After formulating the survey, it was circulated within the Irish
Society for Clinical Nutrition & Metabolism (IrSPEN) for comment,
and after modification it was tested with a small number of cancer
survivors to confirm readability. The final survey is included as
supplementary information to this paper.

2.2. Study population

Survivors were included in the study if they fulfilled the
following criteria: 18 years of age or older and diagnosed with or
treated for cancer in Ireland. Recruitment was conducted using
convenience sampling. The term ‘survivor’ is used herein to
describe any person who has ever been diagnosed with cancer,
whether they have active disease or not.

Survivors were excluded from the final analysis if they had
received cancer treatment abroad or they were treated for cancer
more than 5 years ago, in order to represent relatively recent
standards of care in Ireland.

Survivors attending any of the 20 cancer centres for outpatient
appointments or treatment during the survey period were invited
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to take the paper-based survey and other eligible survivors,
including those who had completed treatment, were able to com-
plete the online survey.

The sample size of 1073 equated to 0.72% of the national prev-
alent cases, but the percentage sampled from those treated in the
past five years would be higher. The over-representation of breast
cancer was due to over half of all online submissions (53.9%) being
completed by breast cancer survivors, many of whom are very
active in the online support community. Prostate cancer on the
other hand, was under-sampled (4.2% in the sample vs. 21.9% in the
population). This may be related to prostate cancer survivors being
older and being less likely to access an online survey.

2.3. Ethics

Ethical approval was granted from the Clinical Research Ethics
Committee of the Cork Teaching Hospitals (CREC). Ethical approval
was granted to distribute the survey in all cancer centres nation-
wide and online via cancer charities and cancer support organisa-
tions. All research was conducted in accordance with the
Declaration of Helsinki and the International Council for Harmo-
nisation of Technical Requirements for Pharmaceuticals for Human
Use (ICH) Guideline for Good Clinical Practice E6(R2). As per Health
Research Regulations, the data collected in this study was anony-
mous and so did not require any further anonymisation procedures.

2.4. Data collection

Data was collected at 20 different clinical sites in Ireland from
survivors attending as day cases for either day-case treatment or a
scheduled outpatient appointment with their medical team. Di-
etetic staff at the 20 clinical sites ensured that the surveys were
placed in clinics, outpatient waiting areas and chemotherapy and
radiotherapy day units. Oncology nurses then invited survivors to
take part using the self-administered paper-based questionnaire.
For cancer survivors who had finished treatment, an online version
of the survey was hosted on SurveyMonkey™ and advertised
through the websites of the major cancer charities in Ireland (Irish
Cancer Society, Marie Keating Foundation, Breakthrough Cancer
Research) and cancer support centres. Data was collected in the
clinical sites to coincide with ‘Cancer Week’ (Monday, September
24th, 2018 to Sunday, September 30th 2018) and the online survey
remained open for a further 9 weeks until 5th December 2018. Over
the following weeks, the hard copies were returned to University
College Cork and the data was entered by two trained nutritional
science undergraduate students (EK, AK) and a research dietitian
(ESS) who checked and cleaned all data subsequently.

2.5. Sample size

On searching the literature, we could not find any similar sur-
veys done in other countries and so we based our calculations on
recent studies examining CAM use in cancer survivors where
sample sizes in the range of 96e996 were used [23e28]. As we had
access to cancer centres nationwide (both specialist and non-
specialist) and our survey was released to coincide with ‘cancer
week’, availing of advertising by various cancer charities, the aim
was to obtain >1000 responses. This allowed for the robust analysis
of quantitative data.

2.6. Statistical analysis

Statistical analyses were conducted using SPSS Statistics for
Windows v.24 (IBM Corp., 2017). Statistics were based on closed
ended questions. These included clinical demographics such as

cancer site, age, year of diagnosis and patient experience ratings
including helpfulness of RD and perceived importance of nutrition.
Thus, the data analysed in a quantitative manner consisted of
dichotomous responses, categorical data, 5-point Likert-type scales
(Always, Usually, Sometimes, Rarely, Never) and numerical data.
Categorical data were tested using Х2 tests with Bonferroni ad-
justments for multiple comparisons. Tables and figures were
created using SPSS and Office Suite 365 (Microsoft Inc., 2011).

3. Results

In total, 1254 responses were received. When those who did not
meet the inclusion or exclusion criteria were removed 1073 valid
responses remained. Reasons for exclusion included: n ¼ 2 pre-
malignant conditions; n ¼ 3 children <18 years; n ¼ 4 duplicates;
n ¼ 14 missing demographics (age/sex); n ¼ 21 treated for cancer
abroad (outside Ireland); n ¼ 137 not diagnosed or treated within
the previous 5 years.

3.1. Demographics

Of the total population, 63% were female and the mean age was
57.4 years (range 18e88 years)). The majority of surveys (75.1%)
were completed in cancer clinics, while 24.9% were completed
online. See Table 1 for full demographic and clinical details of
participants. The term ‘survivor’ is used herein to describe any
person who has ever been diagnosed with cancer, whether they
have active disease or not. Breast cancer was the most common
diagnosis (n ¼ 362) amongst respondents, followed by tumours of
the gastrointestinal tract (n ¼ 211), with colorectal (CRC) being the
largest GI group (n ¼ 121).

All major cancer groups were represented in the sample. The
sample represented survivors with current or recent exposure to
oncology services, with 100% of respondents having received treat-
ment in Ireland within the past 5 years and 90.3% completing the
survey within 5 years of initial diagnosis (37.2% within 1 year of
initial diagnosis). A third reported havingmetastatic disease. Current
treatments reported were 56.4% chemotherapy, 26.3% radiotherapy,
9.0% hormone therapy and 8.5% immune/targeted therapy. Surgery
was planned in 7.6% of cases and already completed for 30.6%.

3.2. Attitudes toward nutrition in cancer

3.2.1. Importance of nutrition
Nutritionwas rated as ‘important’ by 97.8% of respondents, with

58.2% rating nutrition as ‘extremely important’, 30.3% rating it as
‘very important’ and 9.3% rating it as ‘somewhat important’. Fe-
males rated the importance of nutrition more highly than males
(61.7% vs. 52.3% ‘extremely important’, p ¼ 0.003).

3.3. Nutritional problems

3.3.1. Concerns or problems relating to diet or nutrition
Overall, 44.8% reported suffering from a diet-related problem.

Females expressed more dietary problems than males (47.7% vs.
39.8%, p ¼ 0.014). Figure 1 shows the prevalence of dietary prob-
lems according to cancer site, alongside prevalence of weight and
muscle loss.

3.3.2. Involuntary weight loss
Almost half of respondents reported having lost weight due to

their cancer (44%), and 82.4% of these respondents reported that
weight loss (WL) was unintentional. Amongst weight losers, the
mean loss was 10.3 kg (standard deviation 7.4 kg), although the
range was very large (minimum 0.68 kg, maximum 44.5 kg).
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Weight gain (WG)was reported in 23% of respondents, and this was
more frequent in females than males (27% vs. 15.9%, p < 0.001),
likely due to the high numbers of breast cancer survivors in the
sample who require adjuvant endocrine therapies (12.1% females
on endocrine therapies vs. 3.8% males, p < 0.001) which are asso-
ciated with weight gain (35.4% of breast cancer survivors in this

cohort experienced WG). Specifically, those reporting hormone
therapies gained weight more often than those who did not report
hormone therapies (45.8% vs. 20.6%, p < 0.001). There was also high
levels of reported WG in brain cancer survivors (31.0%), possibly
explained by frequent use of corticosteroids in this cohort which
was not examined in the present study.

Table 1
Demographics and clinical details of the sample (n ¼ 1073), stratified by gender.

Female (n ¼ 675)
Mean (SD)

Male (n ¼ 398)
Mean (SD)

p Total (n ¼ 1073)
Mean (SD)

Age (years) 54.55 (12.45) 62.28 (13.14) <0.001 57.43 (13.24)
18-35 40 (6%) 19 (4.8%) NS 59 (5.5%)
36-50 222 (33.1%) 50 (12.6%) <0.001 272 (25.5%)
51-65 271 (40.4%) 142 (35.8%) NS 413 (38.7%)
66-80 130 (19.4%) 169 (42.6%) <0.001 299 (28%)
81þ 7 (1%) 17 (4.3%) 0.001 24 (2.2%)

Primary Tumour
Breast 360 (53.3%) 2 (0.5%) <0.001 362 (33.7%)
Gastrointestinal 94 (13.9%) 122 (30.7%) <0.001 216 (20.1%)
Gynaecological/Genioturinary 67 (9.9%) 79 (19.8%) <0.001 146 (13.6%)
Haematological 48 (7.1%) 76 (19.1%) <0.001 124 (11.6%)
Lung 40 (5.9%) 39 (9.8%) 0.019 79 (7.4%)
Head & Neck 10 (1.5%) 21 (5.3%) <0.001 31 (2.9%)
Brain 12 (1.8%) 17 (4.3%) 0.015 29 (2.7%)
Other 44 (6.5%) 42 (10.6%) 0.019 86 (8%)

Metastatic Disease (Yes (%)) 212 (31.4%) 145 (36.4%) 0.094 357 (33.3%)
Years Since Diagnosis
<1 243 (36.3%) 152 (38.8%) NS 395 (37.2%)
1-5 365 (54.6%) 198 (50.5%) NS 563 (53.1%)
6-10 37 (5.5%) 30 (7.7%) NS 67 (6.3%)
>10 24 (3.6%) 12 (3.1%) NS 36 (3.4%)

Treatments
Any Current 493 (73.0%) 299 (75.1%) NS 792 (73.8%)
Chemotherapy 372 (55.1%) 233 (58.5%) NS 605 (56.4%)
Immune/Targeted Therapy 56 (8.3%) 35 (8.8%) NS 91 (8.5%)
Maintenance Therapy 4 (0.6%) 3 (0.8%) NS 7 (0.7%)
Hormone Therapy 82 (12.1%) 15 (3.8%) <0.001 97 (9%)
Only Hormone Therapy 57 (8.4%) 11 (2.8%) <0.001 68 (6.3%)
Radiotherapy 177 (26.2%) 105 (26.4%) NS 282 (26.3%)

Surgery Planned 60 (8.9%) 22 (5.5%) 0.045 82 (7.6%)
Surgery Complete 229 (33.9%) 99 (24.9%) 0.002 328 (30.6%)
Post-Stem Cell Transplant 7 (1%) 5 (1.3%) NS 12 (1.1%)
No Current Treatment 149 (22.1%) 55 (13.8%) 0.001 204 (19%)

Fig. 1. Percentage of survivors (n ¼ 1073) who reported problems with nutrition, diet, or weight and muscle loss per cancer site. GI ¼ Gastrointestinal cancer, GU ¼ Genitourinary
cancer, ‘other’ group incorporates: melanoma, synchronous primaries, sarcoma, thyroid, pseudomyxoma peritonei, aplastic anaemia, NMSC on chemo (Kaposi sarcoma, Merkel cell
carcinoma) & not specified (unknown primary or details about histology given but no site, e.g. squamous cell carcinoma/angiosarcoma).
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3.3.3. Attitudes toward weight loss
Amongst those losing weight, 42.0% reported they were ‘un-

happy/worried’ by this, while 27.2% reported being ‘delighted/
happy’ with their weight loss. Females were more likely to be
happy about WL than males (16.8% vs. 8.7%, p ¼ 0.016). Survivors
who attended a dietitian were more likely to be concerned about
WL than those who did not attend a dietitian (23.9% vs. 12.7%,
p ¼ 0.004). Similarly, survivors who were ‘delighted’ about WL
were less likely to have seen an RD (10.1% vs. 19.3%, p ¼ 0.007).

3.3.4. Muscle loss
When asked if they had noticed any muscle loss, 52.3% replied

that they had, and 19.6% of the total cohort reported that they had
noticed ‘a lot’ ofmuscle loss. Males weremore likely to note ‘a lot’ of
muscle loss (24.4% males vs. 16.7% females, p ¼ 0.003). Only 32.3%
reported that they felt they were muscle stable, with no differences
found between the sexes.

3.4. First-line nutrition care

3.4.1. Routine weighing & questions about diet or eating problems
in clinic

Although 80.4% were ‘always/usually’ weighed in outpatient
appointments, just 42.6% reported that they were ‘always/usually’
asked about diet or eating problems and 20.7% reported they were
‘never asked’ about diet or eating problems (see Fig. 2 for break-
down per cancer site).

3.4.2. Who provided nutrition care
Only 39% of respondents had attended a dietitian in either the

hospital or community setting. Almost half (48.5%) of males, vs. a
third (33.5%) of females had seen a dietitian (p < 0.001). Patients
with head & neck cancer (HNC) or GI cancer were most likely to
have seen a dietitian (77.4% and 71.8%, respectively; 86.7% and
76.9%, respectively of those receiving radiotherapy), and breast
cancer survivors least likely (17.1%). Furthermore, 60.7% of re-
spondents who had experienced involuntary weight loss reported
attending an RD, versus only 23.3% of those who had not experi-
enced WL (p < 0.001). Therefore, 39.3% of patients who reported
involuntary WL did not get the opportunity to attend an RD. Of

those who reported using a texture modified diet, 29% had not
received any nutritional care from an RD.

3.4.3. Specialist dietetic care
Of the total sample 419 (39.0%) had been assessed and/or

received treatment from a registered dietitian (RD) in any setting
(acute or community), and 74.0% rated this as ‘very/extremely’
helpful. A further 19% rated their contact with an RD as ‘somewhat
helpful’. When only considering those participants who clearly
indicated either weight loss or weight gain, overall ratings of RD
helpfulness were high in both groups (95.3% inweight losers, 74.5%
in weight gainers, p < 0.001). However, in those reporting weight
gain, there was a significant minority who reported their encounter
with the dietitian as unhelpful (25.5% vs. 4.7% in weight losers,
p < 0.001). There was no significant difference overall in ‘RD rating’
across the 8 cancer groups, p ¼ 0.967. There was no significant
difference in ‘RD helpfulness rating’ between respondents with
early or metastatic disease, p ¼ 0.846. When age was categorised
into tertiles, only the lowest tertile was different from the upper
tertiles so these were combined for final comparison. Those under
52 years of age were more likely to report their contact with an RD
as being ‘unhelpful’ compared with those 52 years or older (15.2%
vs. 4.0% in �52 years, p < 0.001). Females were more likely to be
dissatisfied with their dietetic care, with 10.0% females reporting
the RD consult to be ‘not so’ or ‘not at all helpful’ vs. 3.6% males,
p ¼ 0.013.

3.4.4. Perceived gaps in access to dietetic services or support
The most common reason reported for not attending an RD was

that it a referral was not offered (40.1%). While 20.2% felt they did
not need advice, and a further 18.8%were not aware the service was
available. Overall, 56.7% of those who did not see an RD said they
would have liked more support about diet (access to a helpline/RD/
additional reliable information) vs. 26.3% of respondents who had
seen a dietitian (p < 0.001). Younger respondents (<52 years old)
were more likely to additional support than older respondents
(56.1 vs. 37.4%, p < 0.001). Respondents who did not experienceWL
were more likely to express a need for additional support (46.9% vs.
39.8%, p¼ 0.034). Breast cancer survivorsweremore likely to desire
additional support (60.9%) than lung cancer (29.3%, p < 0.001), GI

Fig. 2. Percentage of survivors (n ¼ 1073) reporting: routine weighing at oncology hospital appointments, routine questioning by medical team about diet and percentage referred
to registered dietitians per cancer site. GI ¼ Gastrointestinal cancer, GU ¼ Genitourinary cancer, ‘other’ group incorporates: melanoma, synchronous primaries, sarcoma, thyroid,
pseudomyxoma peritonei, aplastic anaemia, NMSC on chemo (Kaposi sarcoma, Merkel cell carcinoma) & not specified (unknown primary or details about histology given but no
site, e.g. squamous cell carcinoma/angiosarcoma).

E.S. Sullivan, N. Rice, E. Kingston et al. Clinical Nutrition ESPEN 41 (2021) 331e339

335



cancer (27.5%, p < 0.001) and HNC (21.7%, p ¼ 0.007) survivors. A
high proportion of survivors with central nervous system tumours
also expressed desire for additional support (55.6%).

3.5. Nutritional practices

3.5.1. Practices employed because of diagnosis
Overall 57.6% of respondents reported following a healthy eating

(HE) diet, however, the group most interested in this strategy were
breast cancer survivors (66.6%) and the group least likely to engage
inhealthyeatingwere lungcancer survivors (36.7%). In total, 57.2%of
respondents reported trying to manage their weight, with 27.6%
trying to maintain weight and 12.8% trying to gain weight. Weight
loss strategies weremore likely amongst thosewho had not seen an
RD (20.3% vs. 11.2%, p < 0.001) and weight maintenance or weight
gain strategies were most common amongst those survivors who
had seen an RD (40.6% vs. 19.3%, p < 0.001 and 25.8% vs. 4.4%,
p<0.001, respectively). In total,16.8% reported trying to loseweight,
with over a fifth of breast, gynae/GU and brain cancer survivors
reporting this (see Fig. 3). Overall, only 2.6% of respondents reported
requiring amodified texture diet, with 22.6% and 5.6% of HNCandGI
cancer survivors, respectively, reporting consuming a modified
texture diet.

Over a third of respondents (36.9%) disclosed trying at least one
of the biologically based complementary/alternative medicine (BB-
CAM) strategies listed, e.g. restrictive diets, vitamin/mineral sup-
plements, herbal remedies, juicing or detoxes (see Table 2). While
each individual alternative diet was rare (�10%), almost a fifth
(18.9%) had tried at least one of them. Furthermore, vitamin/min-
eral supplements were used by 23.6% of respondents and herbal
remedies were used by 6.3%. CAM use was highest in survivors of
breast cancer. ‘Fad diets’ (consisting of Gerson Therapy, Bristol Diet,
Fasting, Detoxes, Juicing, Exclusion Diets, Ketogenic Diet, Clean
Eating, Anti-Cancer Diets) were tried by respondents within all
cancer groups and their use ranged from 10 to 31% (lowest in lung
cancer and highest in those with brain tumours).

About a third (31.7%) reported avoiding a specific food due to
their diagnosis. The main foods/food components avoided were
alcohol, carbohydrates (sugar specifically), confectionery, dairy,
fruit & vegetables (mostly in respondents with GI disturbances or
stomas), fatty foods, gluten, meat (mostly red meat, some pro-
cessed meat) and a variety of specific foods, the most common of

which were grapefruit and Seville oranges as these are strong in-
hibitors of cytochrome P450 (CYP) and are therefore contra-
indicated alongside many medications.

3.6. Sources of nutrition information

3.6.1. Information or advice provided
When presented with a list of nutrition and lifestyle advice that

are often offered to patients with cancer (see Table 3), almost a
quarter (22%) reported not receiving advice on any of these. Those
who attended an RDwere significantly more likely to have received
advice on healthy eating, physical activity, what foods to eat or
avoid, protein/energy supplements, recipes, portion sizes, texture
modified diets, fortified foods, how to gain weight or lose weight,
and how to use diet to manage symptoms.

3.6.2. Respondents' own research
Overall, 40.6% reported conducting self-directed research into

nutrition or diet in cancer. Females were more likely to engage in
research than males (49.3% vs. 26.1%, p < 0.001).

3.6.3. Do survivors feel bombarded by messages about nutrition?
Overall, 56.0% agreed with the statement: “Cancer patients are

bombarded with so much information and advice on diet and

Fig. 3. Weight management strategy according to cancer group (n ¼ 1073). GI ¼ Gastrointestinal cancer, GU ¼ Genitourinary cancer, ‘other’ group incorporates: melanoma,
synchronous primaries, sarcoma, thyroid, pseudomyxoma peritonei, aplastic anaemia, NMSC on chemo (Kaposi sarcoma, Merkel cell carcinoma) & not specified (unknown primary
or details about histology given but no site, e.g. squamous cell carcinoma/angiosarcoma).

Table 2
Prevalence of complementary and alternative medicine (CAM) undertaken by
survivors (n ¼ 1073).

Total (n ¼ 1073)

Any CAM (Diets, Vitamin/Mineral Supplements
or Herbal Remedies)

396 (36.9%)

Vitamin/Mineral Supplements 253 (23.6%)
Herbal Remedies 68 (6.3%)
Any CAM Diet (of those listed below) 203 (18.9%)
Gerson Therapy 0 (0%)
Bristol Diet 0 (0%)
Fasting 11 (1%)
Ketogenic Diet 13 (1.2%)
Detoxing 24 (2.2%)
Exclusion Diets 32 (3%)
Anti-Cancer Diet 55 (5.1%)
Clean Eating 74 (6.9%)
Juicing 107 (10%)
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cancer e in the media, from people around you - it is hard to know
what is correct or who to listen to”. While 24.7% neither agreed nor
disagreed, only 19.3% disagreed. No significant differences were
noted between sexes, except that males were more likely to give
the intermediate response of ‘neither agree nor disagree’ (30.4% vs.
21.3%, p ¼ 0.001).

4. Discussion

This study is the first of its kind to examine the attitudes of
cancer survivors towards nutrition, their nutrition behaviours and
experience of nutritional care. In this large, nationally representa-
tive sample, nutrition was rated as ‘very’ or ‘extremely’ important
in cancer by 86% of respondents. We report herein that survivors,
both on active treatment, and after treatment, are highly motivated
to seek information about food choices, physical activity, and di-
etary supplements to improve their treatment outcomes and sense
of well-being.

A number of key findings have arisen from this work, fulfilling
the primary aims of this study. Specifically, to describe the cancer
survivors' experience of nutritional in cancer. Firstly, a significant
proportion of cancer survivors in this cohort (45%) experienced
diet-related problems. The ECPC Study which surveyed 907 Euro-
pean cancer survivors had a number of overlapping questions with
our survey [29]. They found a higher rate of survivors exhibiting
nutritional issues during cancer (73%), however, their sample was
not representative of cancer site distribution in the population and
gastric cancer in particular was over-represented (15% in sample vs.
3% in Europe [30]), which explains the discrepancy in these results
[29]. Self-reported weight and muscle loss were highly prevalent
across all cancer sites and this finding is in agreement with results
of large local and international studies with direct measurement of
nutritional status [31e34] as well as self-reportedweight loss in the
ECPC cohort [29]. Worryingly, survivors exhibited variable under-
standing of the significance of WL during treatment, with 27%
feeling happy about WL. In contrast, respondents were concerned
by muscle loss which represents an opportunity to contextualise
the importance of weight maintenance during treatment. Despite
predominant WL, about one in four reported having gained weight,
particularly those on hormone therapies. A recent qualitative study
of 34 Dutch health care professionals (HCPs) found that weight gain
was not often discussed during chemotherapy [35]. However, our
results suggest that survivors are highly concerned by weight gain,
therefore, it should be discussed in a patient-centred manner. The

majority of respondents (57%) reported following HE advice and the
desire to lose weight in order to reduce recurrence risk was
commonly mentioned, in line with the World Cancer Research
Fund recommendations for secondary prevention [36], however,
while WL may be safe in select groups during active treatment, this
should be conducted under dietetic supervision [37,38].

One aim of this study was to determine the survivors' experi-
ence of accessing nutritional care in the oncology service. In this
cohort, only 39% of survivors had an opportunity to consult an RD
and 39% of those with involuntary WL had not accessed an RD,
while a quarter of those in high-risk groups such as HNC and GIC
did not access an RD. A 2017 study by the Academy of Nutrition &
Dietetics found that outpatient cancer centres in the US were
inadequately staffed, with an RD-patient ratio of 1:2,308 [17]. The
2019 INDI submission to the NCCP highlighted severe understaffing
in Ireland, with just 33 whole time equivalent dietitians seeing
oncology patients nationwide, of which just 3 are clinical specialist
dietitians, equating to a 1:4500 RD-patient ratio [20]. Of those who
did access an RD in this study, almost all (93%) found the consul-
tation at least somewhat helpful. However, over half (58%) of re-
spondents who had not accessed an RD desired more information
about diet-related issues while only 1 in 5 believed they did not
require RD referral. These results highlight unmet needs and
demonstrate that survivors appreciate the RD's role and increasing
the number of dedicated oncology RDs would facilitate timely ac-
cess to nutrition support and education.

In the present study, respondents reported a relatively high rate
of weighing in oncology settings (80% ‘always’ or ‘usually’
weighed), with a substantially lower number asked about diet or
nutrition (43%) and few consequent referrals to RDs (39%).
Compared to the ECPC Study, the rate of survivors being asked
about diet is similar (46%), however the ECPC cohort reported
lower levels of weighing (63%) than in our cohort [29]. While
weights are routinely taken for chemotherapy dosing, these data
show that the information is not being used to screen for nutri-
tional decline. A study of 206 French lung cancer physicians found
similar results to our survivor-reported data [39]. Overall, 79% of
doctors recorded percentage WL while only 22% evaluated food
intake during the initial consultation [39]. Even where weight is
recorded, a study of 725 ambulatory chemotherapy patients in
Ireland found that the most commonly used screening tools (MST,
NRI & MUST) failed to identify many patients whose muscle
wasting was only evident on CT scan analysis [31]. It is important to
note that screening is an invaluable tool in identifying many

Table 3
Nutrition & lifestyle advice received by survivors (n ¼ 1073) from various health care professionals, stratified by whether or not they had attended a
registered dietitian (RD) at any point in their cancer journey.

No RD (n ¼ 654) RD (n ¼ 419) Total (n ¼ 1073) p

Healthy Eating 251 (38.4%) 280 (66.8%) 531 (49.5%) <0.001
Physical Activity 167 (25.5%) 138 (32.9%) 305 (28.4%) 0.009
Specific Foods to Eat 54 (8.3%) 197 (47.0%) 251 (23.4%) <0.001
Specific Foods to Avoid 89 (13.6%) 131 (31.3%) 220 (20.5%) <0.001
Protein/Energy Supplements 26 (4.0%) 156 (37.2%) 182 (17.0%) <0.001
Vitamin/Mineral Supplements 57 (8.7%) 111 (26.5%) 168 (15.7%) <0.001
How to Gain Weight 11 (1.7%) 121 (28.9%) 132 (12.3%) <0.001
Recipes 21 (3.2%) 90 (21.5%) 111 (10.3%) <0.001
Portion Sizes 20 (3.1%) 88 (21.0%) 108 (10.1%) <0.001
Texture Modified Diet 12 (1.8%) 69 (16.5%) 81 (7.5%) <0.001
Where to Find Advice Online 39 (6.0%) 33 (7.9%) 72 (6.7%) NS
Using Diet to Manage Symptoms 20 (3.1%) 35 (8.4%) 55 (5.1%) <0.001
Food Safety 23 (3.5%) 31 (7.4%) 54 (5.0%) 0.005
Other Supplements 7 (1.1%) 38 (9.1%) 45 (4.2%) <0.001
Food Fortification 7 (1.1%) 32 (7.6%) 39 (3.6%) <0.001
Nutrition Support Groups 8 (1.2%) 24 (5.7%) 32 (3.0%) <0.001
How to Lose Weight 1 (0.2%) 10 (2.4%) 11 (1.0%) <0.001
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patients at risk of malnutrition. This limitation is simply an iden-
tification of a cohort which may be missed by current screening
tools, for whom further development of enhanced screening
measures will benefit. As such, the 2016 ESPEN Guidelines for
Nutrition in Cancer recommend regular nutritional screening of
cancer patients and appropriate assessment where indicated,
including specific assessment of muscle [6].

In light of the low rate of dietitian access, it was unsurprising
that the majority of respondents (56%) in the present study felt
confused by nutritional messages regarding cancer, indicated by
agreement with the statement: “Cancer patients are bombarded
with so much information and advice on diet and cancer - in the
media, from people around you - it is hard to know what is correct
or who to listen to”. Half of females and a quarter of males do some
form of self-directed research relating to nutrition in cancer. Given
the prevalence of poor health literacy [40e43], it is unclear if those
who feel equipped to manage nutritional media are objectively
health literate or if they overestimate their competence. Given that
only 7% of the cohort were specifically advised on how to obtain
reliable information online, cancer survivors risk accessing unreli-
able and potentially dangerous advice. A major outcome from this
study is the identification of gaps in service provision and thus,
opportunities for meaningful intervention, such as group education
programmes for cancer survivors or public health interventions to
increase health and nutrition literacy in wider groups.

In the absence of evidence-based care/information, many (37%)
turned to alternative dietary strategies including restrictive ‘fad’
diets, herbal remedies, juicing, detoxes or avoided food groups like
meat, dairy and ‘sugar’ for fear of promoting their disease. The
proportion of survivors in this cohort trying alternative strategies is
in line with other European estimates [23,25,27,41]. However, a
previous study found that 56% of Irish breast cancer patients used
CAM [44]. This difference may be explained by higher CAM use
amongst women and higher information seeking activity amongst
breast cancer survivors [45e47]. It is important that HCPs
communicate openly with cancer survivors about CAM in order to
identify potentially harmful practices while supporting survivors'
holistic goals [48,49]. This may increase self-efficacy, internalise
locus of control and improve the sense of wellbeing associated with
feeling like a participant in one's own recovery [26,48,50,51].

The strengths of this study include the large, nationally sampled
cohort. While there were more breast cancer respondents than
anticipated, the proportions of other cancers sampled generally
matched the distribution in the prevalent population. However, as
no a priori sampling was conducted to ensure a representative
sample, the quantitative estimates herein should be interpreted
with caution, especially considering the high proportion of breast
cancer survivors. Since the survey was offered in outpatient, inpa-
tient and online settings, a wide variety of cancer survivors
participated (from diagnosis through to remission and recurrence),
with a good response from older survivors who may have been
missed by an online survey and survivors who could not be reached
through the hospital setting. Despite these strengths, a number of
weaknesses do exist. The survey may have disproportionately
attracted survivors aware of the importance of nutrition in cancer,
particularly in online responses. Survivorswhowere acutely unwell
and relying on complex dietetic interventions such as EN/PN may
have been less likely to engage with the survey which may lead to
underrepresentation of these survivors. Another limitation which
should be addressed in future studies is the lack of socio-economic
indicators such as educational attainment, income and health in-
surance coverage and more detailed clinical history including
treating hospital, weight history and performance status. Finally, as
this was a cross-sectional survey, it is impossible to determine
causality or distinguish cause from consequence.

4.1. Conclusion

Despite high rates of nutritional concern amongst cancer sur-
vivors, with many experiencing significant weight and muscle loss,
the results of this study have shown low rates of nutritional
screening and inconsistent referral to dietitians. The gaps in
nutritional care in cancer observed in this study further support the
importance of the 3 key-steps highlighted by the ESPEN expert
group on cancer-relatedmalnutrition, namely nutritional screening
of all survivors, more in-depth nutritional assessments and the use
of multimodal, nutritional, anti-inflammatory and physical activity
promoting interventions [1]. Specifically, routine oncology ap-
pointments should include enquiry into weight and nutritional
concerns, including the use of dietary/herbal supplements and
potentially restrictive diets so that timely dietetic referral for edu-
cation and intervention can be provided where appropriate.
Possible routes to improvement in this area include engagement
with management of the health service in order to facilitate
mandatory screening being included as a key performance indica-
tor. Equally, national quality guidelines requiring screening should
be expanded to include mandatory screening of outpatients as well
as the current requirement to screen inpatients. It will also be
important to utilise existing clinical information, which is being
collected but not used to the fullest extent. Highlighting to nursing
staff in particular that they are already collecting and documenting
the data for nutritional screeningmay encourage them to act on the
information, rather than considering it an additional administrative
task to take on. In summary, survivors across all cancer sites
experience nutritional problems, and this is often not given
appropriate attention in the clinical setting, despite high levels of
appreciation for the importance of nutrition amongst survivors.
However, there exist many opportunities to improve survivorship
care for patients in the acute and post-acute phases which should
be explored with a focus on improving the survivor experience.
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