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Abstract

Background: Cancer remains a leading chronic disease in the United States with a high burden of disease and challenging
treatment protocol. Nutrition is critically linked to long-term health outcomes and recovery rates among cancer patients, but
there remains a persistent gap in clinician training regarding functional nutrition. This study interviews patients to understand
their experiences of nutrition support they received while in cancer treatment.
Objectives: Understand patient experiences and needs regarding cancer treatment (i.e., surgery, chemotherapy, radiation,
and/or immunotherapy) and available nutrition counseling.
Methods: This was a multi-phase study incorporating survey data (n = 50) and follow-up, semi-structured interviews (n = 20) of
cancer patients in the Mid-Atlantic United States. Interview participants included those undergoing active cancer treatment (n =
7) and those in remission at the time of contact (n = 13). Participants shared their experiences receiving treatment and their
perspectives regarding the quality of care they received in outpatient oncology clinics. Central to this study was a discussion
regarding the quality of nutrition counseling they received while in treatment.
Results: Five themes emerged through data collection and analysis: (1) patients need additional education regarding nutrition,
(2) personalized resources are not readily available, (3) perceptions from patients that oncologists receive little formal nutrition
training related to cancer, (4) oncologists’ attitude toward nutrition may influence patient care, and (5) patients seek nutrition
information through informal sources. Commonly, patients had little access to licensed dieticians or other professionals capable
of providing lifestyle recommendations.
Conclusions: The results of this study are being used to develop a clinician toolbox of resources, recommendations, and
services that can be shared with patients seeking additional information regarding nutrition and diet change.
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Introduction

Cancer remains a leading chronic disease in the United States,
with approximately 1.9 million new diagnoses and
600 000 deaths annually.1 According to the American Cancer
Society, approximately 18% of all new cancer diagnoses and
16% of all cancer deaths are directly related to lifestyle
factors, including poor nutrition.2 For this reason, it is vital
that cancer patients receive appropriate nutritional support
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from entire care teams during and after treatment to not only
improve their quality of life, but also their treatment
outcomes.3,4 Nutritional support in medical care is a crucial
element of patient-centered care, an approach to treatment
that empowers and enables patients to participate in shared
decision-making and self-management.5 Although patient-
centered care has been implemented in many medical
practices, nutritional support is still insufficiently integrated
in cancer care. This practice gap persists despite evidence of
nutrition improving patient-reported and clinical outcomes.6

Cancer tumors affect patients’ resting energy expenditure
and metabolism from agents produced by the cancerous
tumor directly, as well as the body’s systemic response to the
tumor.7 These agents may be responsible for malnutrition
and/or cachexia, a condition causing weight loss and
weakness.7,8 Common cancer treatments like radiation and
chemotherapy also induce taste changes and gastrointestinal
symptoms that may lower patients’ appetites and directly
damage healthy tissues. This, in turn, may result in malnu-
trition or the intensification of existing malnutrition.3,8–10

Of all hospitalized patients, cancer patients have the
highest prevalence of malnutrition; according to large Eu-
ropean surveys, 30%-50% of cancer patients are at risk of
malnutrition.11 Cancer-related malnutrition not only impairs
the quality of life for cancer patients, but also causes shorter
survival rates.12 When cancer patients are malnourished, they
experience faster infection rates, increased risk of postop-
erative complications, reduced tolerance and response to
treatment due to increased toxicity, poorer adherence to
treatment, and cognitive impairment.13 Additionally, the
severity of malnutrition has been found to be an independent
predictor of shorter survival for patients with advanced
cancer.14 Malnutrition is also known to decrease the effec-
tiveness of cancer treatments, further implicating the need for
nutritional care and support in cancer treatment models.15

In addition to the issues related with malnutrition and
cachexia for patients during treatment, general attention to
diet is important for all cancer patients, even those who are
not at high risk for malnutrition. For example, while breast
cancer patients are not typically at risk for malnutrition,
emerging research suggests that increased adiposity may be
associated with greater risk of mortality.16 Additionally,
research suggests that moderate weight loss and appropriate
nutrition management can reduce the risk of all-cause mor-
tality and cancer reoccurrence among breast cancer
patients.17,18 In other words, nutrition counseling during and
after treatment is critical for patients to ensure long-term
quality of life and disease management.

Although the need for adequate nutritional interventions in
cancer has been stressed for years, oncologists’ under-
standing of the nutritional status of their cancer patients
remains scarce.5 According to current clinical guidelines, the
diagnosis of malnutrition occurs later and less frequently in
clinical practice than recommended.19,20 Sufficient patient-
centered care should include the multidisciplinary approach

of involving nutritionists and dieticians in cancer care par-
adigms to directly improve cancer patient health outcomes
and survivability.

Research Questions

An extensive review of the existing scholarly literature
demonstrates several significant knowledge gaps regarding
nutrition knowledge among cancer patients and counseling
from trained oncologists. The following research questions
have been developed in response to these gaps:

1. How do cancer patients understand the role nutrition
plays in managing their health conditions?

2. Where do patients receive nutrition-related
information?

3. How do patients describe the counseling they receive
from their oncologists related to nutrition?

4. How do oncologists describe their understanding of
nutrition’s relationship to cancer outcomes?

5. How do oncologists provide nutrition counseling to
their patients specifically related to their cancer
treatment?

Materials and Methods

This study is the first phase of a larger project designed to
develop nutrition educational programming and interventions
for oncologists. This initial study sought perspectives from
patients with a history of out-patient cancer care through
chemotherapy, radiation, and/or immunotherapy. Data col-
lection from this study identified five primary concerns of
patients related to diet over the course of their care and will be
used to inform the second phase of this study, data collection
from clinical oncologists. This study received approval from
George Washington University’s Institutional Review Board
(NCR224709).

Recruitment and Participants

Adults over the age of 21 who completed chemotherapy,
radiation, and/or immunotherapy within five years of this
study’s inception were eligible to take part in this study.
Exclusion criteria included pediatric populations, patients
who managed a cancer diagnosis through surgery alone, or
patients who completed cancer treatment before 2017.
Complete inclusion and exclusion criteria are available in
Table 1. Participants were recruited through the National
Institutes of Health (NIH) ResearchMatch program, a com-
prehensive database of approximately 150 000 individuals
across the United States who volunteer to take part in health-
related research.21 Given the research questions, a search
protocol was developed to seek participants with a history of
cancer within five years of the study’s inception (i.e., 2017)
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and who lived in the Mid-Atlantic United States. Eligible
participants using IRB approved recruitment material.

Participant Remuneration. All individuals who completed an
interview were given a $20 Visa gift card in recognition of
their time and labor in supporting this study. Participants did
not receive any form of payment for completing the initial
questionnaire. Participant remuneration is a complicated is-
sue with a long history of discussion and disagreement in the
research community, particularly due to concerns over co-
ercion and fairness.22 It was important for us to provide
remuneration for our participants as it showed respect for the
time and expertise of our participants and aligned with our
understanding of justice in research ethics.22

Instruments and Methods of Data Collection

This study utilized data collection instruments consistent with
inductive qualitative research. Participants initially completed a
questionnaire to ensure eligibility and to capture patients’
personal characteristics, their experiences through care, and their
perceptions of their oncologists’ nutrition knowledge. Ques-
tionnaires in health research are common and can be useful but
they are often misused and are not wholly appropriate for all
research questions.22,23 Given the subjective nature of our
research questions, we elected to follow the questionnaire with
optional, semi-structured interviews. Data was collected

between December 2022 and May 2023. We conducted an
initial questionnaire (n = 50) followed by individual interviews
(n = 20) of individuals with a history of cancer.

Initial Questionnaire. We began our study with an initial
questionnaire designed to collect demographic data and other
key characteristics related to our study. This questionnaire al-
lowed us to spend more meaningful time with participants in the
interviews by ensuring we screened early for principal features
and criteria that align with our study design (i.e., history of
cancer, baseline knowledge of nutrition). This questionnaire was
housed in REDCap, a secure web-based application designed to
collect research data while remaining HIPAA compliant, hosted
at the George Washington University.24,25 Our survey remained
open for a period of 4-weeks and collected 54 unique entries.
Incomplete entries (i.e., those that surveys that only had a
completed consent form but no other data) were removed from
the final dataset leaving us with a total sample of 50 individuals.
A summary of results is presented in Tables 1 and 2.

Individual Interviews. After closing the initial questionnaire, we
contacted all participants who identified interest in completing
an individual interview (n = 29). Twenty-two participants re-
sponded to the scheduling email, two of whom were lost to
follow-up, leaving a total of twenty participants. Ultimately, this
sample proved sufficient for this study as we established the-
oretical saturation in conducting interviews and reviewing
survey data.26 In other words, we consistently saw similar
patterns emerging across interviews during the process of data
analysis. The semi-structured interview protocol was developed
by two members of the research team (PC & NK) and reviewed
and refined by the third (WH). Given that participants were
recruited broadly through the NIH, all interviews were con-
ducted through Zoom, a Voice over IP (VoIP) technology, and
all participants consented to recording of the discussion. VoIP is
increasingly used in qualitative data collection to access hard to
reach participants and make research more accessible for re-
searchers and participants unable to travel.27 Interviews were
primarily conducted by senior members of the research team

Table 1. Participant Inclusion and Exclusion Criteria.

Inclusion Criteria Exclusion Criteria

Adults over the age of 21 Younger than 21 at the
time of recruitment

History of chemotherapy, radiation,
and/or immunotherapy within five
years of study inception (i.e., 2017 or
later)

Treatment of cancer prior
to 2017

English speaking Non-English speaking

Table 2. Initial Questionnaire Results, Likert Questions (n = 50).

How would you rate your nutrition knowledge compared to the “average person”
Much more
knowledgeable

Slightly more
knowledgeable

About as knowledgeable Slightly less knowledgeable Much less knowledgeable

8 (16%) 19 (38%) 22 (44%) 0 (0%) 1 (2%)
How frequently were you asked about your dietary habits during visits with your oncologist?
Each visit Majority of visits Some visits Very few visits No visits
6 (12%) 11 (22%) 10 (20%) 15 (30%) 8 (16%)

How prepared did you feel your oncologist was in addressing your nutrition concerns?
Extremely prepared Very prepared Somewhat prepared Not very prepared Not at all prepared
5 (10%) 14 (28%) 15 (30%) 7 (14%) 9 (18%)

How would you rate the importance of nutrition during the course of your cancer treatment?
Extremely important Very important Somewhat important Not very important Not at all important
14 (28%) 23 (46%) 10 (20%) 3 (6%) 0 (0%)
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(PC & NK). Recordings were transcribed verbatim through
NVivo and manually corrected by a member of the research
team (WH). All data was analyzed through Dedoose Version
9.0.17, a collaborative qualitative data management software.28

PC oversaw all data analysis and achieved intercoder reliability
through an iterative process of independently coding transcripts,
coming together to review coding, and building consensus and
consistency. Demographics for interview participants are in-
cluded in Table 3. Of note, all participants were highly educated
with at least an undergraduate degree. (Table 4).

Credibility, Trustworthiness, and Rigor in
Qualitative Research

To establish rigor and ensure methodologically sound results,
we incorporated multiple safeguards into the research process.
First, we pursued a two-phase process of peer debriefing and
member checking. In peer debriefing, we engaged two external
qualitative researchers to discuss our process of data analysis,
review initial codes, and discuss the process of thematic anal-
ysis. By engaging externalmethodologists, this study introduced
a layer of independent review that ensured more critical re-
flection on our behalf. Next, we ensured intercoder reliability by
independently coding data and coming together to discuss
agreements, disagreements, and to clarify emerging questions.29

The next process, that of member checking invited all partici-
pants to review transcripts of their interviews to ensure that their
language and experiences were accurately captured prior to data
analysis. We further invited participants to review an early draft
of our findings to ensure that our personal assumption did not
influence our findings over the perceptions of participants.
Furthermore, the data was carefully triangulated; the initial
questionnaire data was reviewed against results from the semi-
structured interviews, and we consistently returned literature to
identify alignment, or deviation, from previous work in cancer
nutrition. Throughout this process we maintained a clear audit
trail of the work, including detailed memos to ensure the
timeline of the study was well established and to capture de-
cision points related to the study.

Data Analysis and Results

Data analysis occurred concurrent with data collection, and
we followed a process of inductive initial coding followed by
thematic coding.30 Upon the completion of initial coding, the
senior researcher (PC) reviewed all transcripts for completion
and consistency. Following this process, we conducted a
series of meetings to review initial codes, manually sort them
into relevant categories to identify relationships and used
these categories to identify themes.

Ultimately, five themes emerged through data collection
and analysis: (1) patients need additional education regarding
nutrition, (2) personalized resources are not readily available,
(3) oncologists receive little formal nutrition training related
to cancer & patients identify this as a significant knowledge
gap, (4) oncologists’ attitude toward nutrition may influence
patient care, and (5) patients seek nutrition information
through informal sources. While it did not rise to a level of
thematic significance, four participants felt that their oncol-
ogists dismissed their concerns regarding lifestyle interven-
tions and alternative methods of symptom management
(i.e., non-pharmacologic management of side-effects).

Theme One: Patients Need Additional Education
Regarding Nutrition

Data from the initial questionnaire affirms that most
participants perceive themselves slightly more knowl-
edgeable than the average person regarding general
nutrition knowledge. Everyone who responded to the
question considered themselves at least as knowledge-
able as the general population, with nobody selecting
“slightly less knowledgeable” or “Not at all knowl-
edgeable.” Figure 1 represents self-reported nutrition
knowledge.

Despite the common confidence in nutritional knowledge,
participants consistently cited a desire for more education from
their healthcare providers that was specific to their treatment
protocol and disease type. Instead, participants were consistently

Table 3. Initial Questionnaire Results, Continued (n = 50).

Questionnaire Prompt
Participants
(n = 50)

Did you experience any concerns related to your diet at all during
the course of your cancer treatment?

No 25 (50%)
Yes 25 (50%)

Where did you receive information related to nutrition while
undergoing cancer treatment? (May select multiple options)

The internet 23
My oncologist 22
A dietician or nutritionist 15
Family members or friends 14
Another medical provider 11
Social media 6

Did your oncologist provide advice related to the following… (may
select multiple options)

Diet generally 24
Specific foods to avoid 19
Consumption of alcohol 15
Nutrition supplementation 15
Specific food to consume 14
Using diet to manage treatment side effects 11
Nutrition support resources (external to clinic) 9
Using diet to manage disease symptoms 7
Recommendations for weight loss 4
Recommendations for weight gain 4
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providedwith guidance to either eat a lot to increase their overall
energy intake or otherwise to “exercise more, eat less.” The
nuance that multiple participants expressedwas that theywanted
nutritional recommendations specific to their course of treatment
and the treatment side-effects that they were experiencing. One
participant specifically noted how they expected a greater focus
on nutrition from their oncology team to improve her overall
quality of life.

I wish that nutrition education and a really healthy diet plan was
actually part of my treatment. I think that it would give cancer
patients something else they could be in control of. And it could also
make them feel better… the goal of cancer treatment is to… give
you more quality years and we’re missing out on this big piece by
not [getting] nutrition counseling that that matters (Chele).

Interestingly, many participants could not tell us where
they received their nutritional knowledge. They cited a friend,
spouse, or lessons they learned through their childhood; none

of our participants had formal education in nutrition. Two
mentioned employing intuitive cooking, as described by Bee:

…I think I know just from cooking for years. I think I know in-
tuitively how to cook some things. So, if I’mmaking rice and it’s the
third or fourth day of the week I’ve made rice, I just kind of know
how to add veggies to it or I kind of know what would be good with
rice. So, some of it is just the experience of cooking (Bee).

Participants felt generally informed about nutrition but
wanted a more holistic and tailored approach considering their
specific needs. Multiple participants identified feeling over-
whelmed at the amount of information to navigate in addition to
physical and emotional exhaustion. These participants said they
wanted to know exactly which varieties of food to eat, how often
to eat, and what foods might positively impact their conditions.
Participants wanted information that would make their course of
treatment easier, while recognizing that they were experiencing
significant personal stress. In other words, cancer patients want
guidance from their medical team that has room for some
personalization based on personal preference.

Theme Two: Personalized Resources are Not
Readily Available

Only half of participants—even among those who had access
to nutritionists during treatment—felt they had individualized
recommendations in their care plans. Those who did feel they
had individualized nutrition advice were often receiving care
at large, well-funded institutions with a multidisciplinary
team who had access to their existing medical records. In
other words, these patients had access to comprehensive
healthcare systems that are not accessible by all.

Some patients received personalized nutrition resources
through their involvement with large clinical trials; two of
whom participants in studies through the National Institutes
of Health (NIH). Despite access to personalized nutrition,
both patients reported seeking additional contextual infor-
mation and wanting more specific information about the

Table 4. Interview Participant Self-Reported Demographics
(n = 20).

Sample Characteristics Participants (n = 20) Percentage(%)

Gender
Female 13 65
Male 7 35

Age, years
21-30 3 15
31-40 2 10
41-50 0 0
51-60 7 35
61-70 8 40

Annual household income
Under $15,000 1 5
$15,000-$24,999 2 10
$25,000-$49,999 1 5
$50,000-$74,999 5 25
$75,000-$99,999 1 5
$100,000-$125,000 1 5
Above $125,000 9 45

Cancer diagnosis
Breast cancer 9 45
Colorectal cancer 3 15
Esophageal cancer 1 5
Leukemia 1 5
Lung cancer 1 5
Prostate cancer 3 15
Thyroid cancer 2 10

Treatment modality
Chemotherapy alone 7 35
Radiation alone 5 25
Immunotherapy alone 1 5
Chemo & radiation 6 30
Combination of three 1 5

Figure 1. Nutrition knowledge survey results.
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food they were recommended. One participant discussed her
experience seeking treatment at a major, internationally
recognized center of excellence in cancer care. Even in this
state-of-the-art facility, the information was impersonal and
delivered as part of a larger packet of resources.

they [the oncologist office staff] give you this big folder and it’s
like, here’s a business card for the dietician and here’s a business
card for a social worker… but it wasn’t like, “we have a class I
want you to go to…” So, it seemed like just a small part of the
whole treatment of the diet, the dietary part (Bee).

Nine of our participants were higher income earners
(>$125,000 annually) and supplemented their treatment through
their social network (e.g., multiple participants had friends who
are physicians who advised on nutrition during treatment),
through other fee-for-service healthcare providers who could
provide personalized recommendations, or through bespoke
food delivery services. One participant credited her lack of
adverse treatment symptoms to nutrition advice she received
from her holistic chiropractor. The chiropractor recommended
many leafy greens, Brussels sprouts, and kale to specifically
combat the adverse effects of chemotherapy.

… my husband ended up purchasing a Vitamix… But I did a lot
of juicing [with] heavy greens and fruit smoothies… and [it was]
probably the best nutrition of my life during my year of treatment
for cancer. Because I just really felt like my body was being
depleted because of the conventional treatment [chemo-
therapy]… (Monica).

Monica elaborated further that “… outside of some fa-
tigue, I felt really good the year of my cancer treatment. And I
do think that the nutritional way that I was handling it had a
big impact on that.” She also noted her oncologist did not
provide her with nutritional guidance other than to “eat a
regular healthy diet.” A common concern among participants
was that personalized nutrition during cancer treatments
comes at a financial cost and often requires a network to
leverage diet. Not all participants had that level of financial
flexibility. One participant discussed his ongoing difficulty in
accessing the type of food that he was recommended in
treatment.

it’s a bit of a challenge, because my oncologist can suggest a
certain food … But, you know, currently my family is not really
that well off. So, we have some financial problems to accessing
some specific foods that I’m recommended to take (Mikey).

This experience is common among cancer patients who do
not have disposable income or similar access to health re-
sources as those with a higher income. Given the diversity of
people who are experiencing cancer and the varying level of
resources available to individuals, it is important for clinical
teams to identify resources and recommendations that can

support the complex needs of such a heterogenous
population.

Among the patients who did receive nutritional guidance,
many felt their physicians lacked personal attention. One such
patient, Bee, described her physician’s recommendations as
being broad and not particularly helpful.

… [the care team] never said anything really firm [about nu-
trition]. [The advice has] always been, you know, you should eat
more vegetables. Well, I don’t eat very much meat… and
[they’re] like, you should exercise. Okay. I exercise every day.
So, I never felt it was a very in-depth thing (Bee).

The same interviewee also summarized the feeling of
several participants in saying that while she was provided a
nutritionist as a resource, “it seemed like just a small part of
the whole treatment” (Bee).

Another interviewee reported similar frustration and ex-
perience with broad advice and lack of personal attention
placed in her patient notes.

They’re not asking, they’re just saying, eat a healthy, well-balanced
diet, Mediterranean being the best… get away from processed foods
and watch that alcohol consumption. And that’s just like standard
verbiage at the end of the MyChart report. (Betsy)

Though her care team advised a Mediterranean diet as the
best nutritional option, she wanted more concrete guidance
tailored to her needs, her treatment, and her active lifestyle
that requires she maintain muscle strength. The interviewee
did note, however, that her oncologist was knowledgeable
about alcohol consumption. This physician encouraged her to
eliminate hard liquor, recommended a pinot noir for the
resveratrol benefits, and counseled the patient to limit herself
to four ounces of wine a day.

Theme Three: Perceptions From Patients that
Oncologists Receive Little Formal Nutrition Training
Related to Cancer

An important aspect of patient-centered care is the utilization
of multidisciplinary teams as well as an awareness of other
determinants of health and wellness beyond the traditional
disease-focused model of care.5While comprehensive whole-
person care is multifactorial and requires consideration of
many factors, nutrition is foundational for many of the pa-
tients in this study.

A disproportionate number of questionnaire participants
indicated that they were rarely asked (n = 15) or never asked
(n = 18) about their dietary habits by their oncologist. Most
participants felt that their oncologist was only somewhat
prepared in addressing their nutrition concerns (n = 15). From
the data, it can be inferred that this significant knowledge gap
is of concern for cancer patients. Most participants (74%)

6 Global Advances in Integrative Medicine and Health



rated nutrition during their cancer treatment as extremely
important (n = 14; 28%) or very important (n = 23; 46%). The
significant difference between patient perceptions of the
importance of nutritional information and patient perceptions
of the nutritional care and knowledge of their oncologists is
highlighted in Figures 2-4.

Multiple participants in our interviews also described the
need for improved nutritional support from their oncologists.
The message from Nick highlights both his perception of this
importance as well as his current misunderstanding of
nutrition.

If there were any way that the medical profession[al] could give
more detailed guidance, not on the foods to eat, but more on the
moderation required for all of the foods and the things to monitor
on the food pyramid is woefully pitiful (Nick).

This understanding of healthy nutrition aligning with the
food pyramid suggests that the average patients’ knowledge
of nutrition is not necessarily current. Another participant
expressed their knowledge about medical school curricula
and described the inadequacy of nutrition training: “They
[oncologists] don’t get much nutrition in school. They get…
they just basically get a three- or four-hour lecture and that’s
it. (Betsy)”

These patient perspectives on the nutrition knowledge gap
of their oncologists are important and highlight the need for
improved nutrition training related to cancer. Oncologist
recommendations are extremely influential in patients’
decision-making processes. With inadequate oncologist
knowledge on nutrition, patients may not make the appro-
priate dietary choices for optimal cancer care.

Theme Four: Oncologists Attitude Toward Nutrition
May Influence Patient Care

Participants highlighted the attitudes of their oncologists
when faced with questions about nutrition. Specifically, a
third of participants felt as if their oncologists deprioritized

nutrition in their recommendations. This experience varied
from participant to participant, with some patients discussing
their oncologists’ goals of keeping their calorie intake high,
while other were encouraged to eat less. Debbie specifically
noted that her oncologist was more concerned that she was
eating at all while disregarding the quality of food. “You
know, a lot of physicians don’t really want to talk about that
stuff [nutrition]. I mean, they just want you to eat, and I get
that. Like they just want you to eat” (Debbie).

Patients even described certain negative attitudes displayed
by oncologists when asked about nutrition that would align with
their lifestyles. One participant discussed the challenge they
faced in receiving guidance appropriate for their veganism.

I really try to, you know, stick to a vegan diet. And they [the
cancer care team] kind of rolled their eyes and laughed at me and
they’re like, “you know, do whatever you need to do if that makes
you happy (Debbie).

Other participants noted that their oncologists recommended
that they should “eat less, exercise more.” Many participants
described this advice as having little utility to their general
nutritional knowledge which they deemed important. For ex-
ample, Bee stressed that they only received scant information

Figure 2. Frequency of nutrition counseling with oncologists. Figure 3. Patient perception of oncologists’ nutrition knowledge.

Figure 4. Patient perception regarding the importance of nutrition
in treatment.
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about nutrition and exercise. “She [the oncologist] just kind of
said get enough sleep, get enough nutrition… it was always
sleep, nutrition, … and exercise. She always said those three
things in kind of a generic way” (Bee).

Oncologists are influential in their patients’ behavior, care
adherence, and attitudes.31 Various forms of oncologist
communication and characteristics, like their attitudes toward
nutrition, have significant effects on patients.31 The same
participants who detailed the lack of specificity of their
oncologists’ nutritional recommendations also felt confident
about their generic recommendations.

These negative attitudes toward cancer patients’ dietary con-
cerns may serve to be detrimental to patients’ cancer prognosis.
With increased nutritional training in medical schools and on-
cology residencies, providers caring for patients with cancer may
develop more positive attitudes towards the role of nutrition in
cancer care paradigms.32 This is vital for cancer patients to feel
acknowledged and affirmedof their dietary habits, as it is known to
play an influential part in their cancer treatment and prognosis.32

Theme Five: Patients Seek Nutrition Information
Through Informal Sources

Social media and the internet serve as potential sources for
misinformation and disinformation about food science and
nutrition.33 As food content has been increasingly popular on
the internet, popular social media channels have established
audiences that trust their nutrition advice. These channels,
often designed to promote certain content or products, can
disseminate inaccurate or incomplete information. Often-
times, this content is promoted by various celebrities, “in-
fluencers,” and self-proclaimed experts.33 This risk makes the
provision of nutrition information by knowledgeable
healthcare providers ever more important.

Participants who completed the questionnaire indicated
that they often received information related to nutrition from
the internet while undergoing cancer treatment (n = 23; 46%).
Many received nutrition information from their oncologist as
well (n = 22; 44%) however, our interviews highlight the gaps
in oncologists’ knowledge. Several participants felt that their
oncologists were skilled providers, but they also felt that they
frequently needed to seek nutritional information from the
internet. Five participants noted their retrieval of nutritional
information as occurring exclusively through social media
channels. One of these participants even noticed the infor-
mality of retrieving nutritional information online. “On the
internet I did a lot of research about my mutation… you know
high dose vitamin C and [other vitamins] through intrave-
nous, I started doing that. So, it was all basically hodgepodge
together on my own” (Frankie). Oncologists can directly
combat this potentially risky information retrieval by directly
consulting patients about their nutritional needs while un-
dergoing cancer treatment or providing appropriate and
useful referrals to qualified nutritionists.

Discussion

This study was designed to identify the needs and dietary
concerns of cancer patients to provide initial data to support the
development of training initiatives for oncologists. The data
collected suggests that nutrition is a critical area of interest for
cancer patients and part of their overall treatment plan that does
not receive as much attention as they would like. Participants
noted that oncologists were helpful, but often did not have the
knowledge base necessary to answer specific diet related
questions and that the larger care team at their outpatient clinic
(e.g., nutritionists, nurses) were often so overworked that it was
difficult to schedule time or receive personalized recommen-
dations. When this happens, patients were likely to seek support
outside of their clinical site, often from people online or through
expensive consultation services.

Importantly, our study including patients with diverse cancer
diagnoses. For some individuals, malnutrition and cachexia are
important concerns during treatment and can have a significant
impact on disease management. For others, especially patients
with a history of breast cancer, long-term nutrition planningmay
be critical to reduce risk of cancer reoccurance.17,18 In all cases,
patients requested increased attention from the clinical teams
regarding nutrition while undergoing treatment and after the
completion of their therapies. Data from this study suggest that
nutrition counseling should be included in treatment and in-
corporated in further follow-up appointments as part of further
preventative care.

It is worth noting that it is infeasible for oncologists to
provide comprehensive nutrition guidance or supersede the
role of the oncologic nutritionist. Rather, we propose that the
integration of appropriate and useful nutrition counseling
must include multidisciplinary teaming and a multifaceted
approach to care.34,35 Oncologists should work closely with
nutritionists, nurses, and other health care professionals to
provide comprehensive care that considers the multifactorial
needs of their patients. That said, it is crucial that oncologists
understand the immediate and long-term benefits of adequate
nutrition on health outcomes.36,37 Participants in this study
discussed how important diet was to their understanding of
health and argued that their oncologists need additional
training to answer their questions and make appropriate re-
ferrals. This is especially true in smaller, less resourced
environments where dedicated nutritionists may not be
readily available. This study affirms the important work that
needs to be done in medical training and through continuing
medical education (CME) courses to address these concerns.
The next step in this study includes meeting with oncologists,
discussing the results from this phase, and identifying specific
training gaps and areas of interest to develop CME bearing
courses or other educational material for clinicians.

This study was not without challenges and limitations that
may impact the generalizable nature of our findings. First, our
participant group was relatively heterogenous, representing
various cancer diagnoses, treatment modalities, and
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geographic locations. This variety in participants may have
influenced the type of treatment and treatment centers
available to participants, their access to affordable resources
including food and supplemental nutrition counseling, and
varying levels of health literacy. On the other hand, sixteen of
our interview participants have an annual income above
$70,000. This income level allows many of our participants to
seek resources that may not be available to others of lower
income. Additionally, as this is the first phase of a larger
study, it does not represent the perceptions and priorities of
clinicians providing care. Without this data, the study pres-
ents a limited view of the concerns that emerge during
treatment. In other words, this data represents issues that
patients identify and does not consider the priorities and
concerns of individuals delivering care. Lastly, because our
recruitment primarily occurred using the NIH ResearchMatch
program, it is likely that our participants represent a group of
individuals who are familiar with medical research and in-
vested in changing health care practice. With this participant
pool, the voices and experiences of those who are not en-
gaged in research are missed. Future research in this area
should consider expanding the participant pool to include
more diverse perspectives by searching for individuals
through other avenues (e.g., community health clinics, aca-
demic medical centers, and other clinical spaces).

Conclusion

Cancer patients seem to appreciate the importance of good
nutrition in managing their long-term health and desire more
counseling from their clinicians. Many participants noted that
their care teams in outpatient cancer clinics were not equipped
to provide adequate nutrition counseling and that dieticians
working in these settings were often overworked and unable
to deliver tailored care. It is important to provide continued
medical education to oncologists and others involved in
caring for cancer patients. The next phase of this study seeks
to explore the results from this qualitative research with
oncologists to identify appropriate educational interventions
(e.g., training courses, static resources, community resources)
for delivery in outpatient cancer settings.
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