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Abstract

Background
As breast cancer survival rates improve, increased chemotherapy use has heightened the risk of
experiencing toxicities. While there is growing interest in implementing dietary strategies to alleviate
these toxicities, no established dietary guidelines currently exist. Limited research has explored how
breast cancer survivors perceive and use dietary modifications and guidance during chemotherapy.

Methods
We conducted a qualitative study to explore breast cancer survivors’ perceptions of dietary modification
during chemotherapy. Interviews were conducted via Zoom, transcribed verbatim, and analyzed using
qualitative descriptive methodology with conventional content analysis.

Results
Twenty-one breast cancer survivors participated in the study. Participants were women with invasive
breast cancer, predominantly White, well-educated (> high school), and privately insured. Most had triple-
negative breast cancer and were receiving neoadjuvant chemotherapy. Four main themes were derived
from the data: 1) navigating chemotherapy, 2) dietary support, 3) social and environmental determinants
of diet, and 4) perceptions of specific dietary patterns.

Conclusions
Findings highlight how survivors navigate dietary modification during chemotherapy and the challenges
they encounter doing so. The data revealed key gaps in dietary support for survivors. These insights have
the potential to inform practical, specific dietary recommendations tailored to the unique needs and lived
experiences of patients undergoing chemotherapy.

Background
Breast cancer remains the most diagnosed malignancy among women in the United States [1]. As the
number of survivors continues to rise annually, preserving quality of life (QOL) becomes incredibly
important [1]. This focus is particularly critical in the context of treatment-related toxicities. This paper
uses the term “toxicity” to refer to the harmful effects that chemotherapy drugs have on normal, healthy
cells due to their toxic composition, resulting in unpleasant effects such as nausea, fatigue, and organ
damage [2, 3]. As the use of neoadjuvant chemotherapy in breast cancer treatment has increased 14.7%
since 2006, a growing number of patients are experiencing treatment toxicities [4]. While advancements
in chemotherapy have led to more effective and less toxic regimens, treatment still damages healthy
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cells and results in significant toxicities such as nausea, diarrhea, and fatigue [5, 6]. Studies indicate that
between 86% and 97.4% of survivors face at least one toxicity, often beginning as early as the first
treatment cycle, and many breast cancer survivors report these toxicities as debilitating or persistent [5,
7]. Additionally, the average duration of chemotherapy has increased to six months, with an increased
average of 12.5 cycles per treatment [4]. The extension of treatment duration and higher cumulative
dosage further elevate the risk and severity of toxicities [8].

Although pharmacological treatments are available to manage chemotherapy toxicities, such as nausea
and vomiting, their effectiveness varies, and many symptoms often persist despite their use [5]. For
example, anti-nausea medications may help reduce post-chemotherapy vomiting but often do little to
improve nausea [9, 10]. This distinction is critical, as up to 80% of chemotherapy patients report that
nausea significantly impacts their QOL [9, 10]. Furthermore, pharmacological interventions can
contribute to the overall financial burden of cancer care [9]. One retrospective cohort study of 19,139
patients found the estimated mean costs of chemotherapy induced nausea and vomiting (CINV) visits,
including inpatient, outpatient, and emergency room visits to be $5299 for the first chemotherapy cycle
(a period up to 30 days) and mean per-patient CINV-associated costs to be $731 [11].

In recent years, nonpharmacological therapies, such as dietary interventions, have been increasingly
explored as strategies to manage chemotherapy toxicities and are generally well tolerated [9]. However,
studies have shown mixed results regarding the effectiveness of dietary modification during
chemotherapy, and there is currently insufficient evidence to support or oppose any particular dietary
intervention for alleviating toxicities [12, 13]. Despite this, the National Cancer Institute (NCI) reports that
patients who maintain good nutrition during chemotherapy tend to better tolerate treatment toxicities [8].
Nonetheless, nutritional interventions remain insufficiently integrated into oncology care, often due to
systemic issues such as understaffing of dietitians and lack of standardized guidelines [13, 14].

To develop realistic and standardized dietary guidelines for breast cancer survivors, it is essential to first
understand how they perceive diet as a strategy for managing treatment-related toxicities. Although
research has shown that breast cancer survivors frequently adopt self-initiated dietary changes, such as
reducing fat, red meat, and sugar intake, there remains a lack of comprehensive understanding of the
underpinnings, challenges, and contextual factors that shape these decisions [15–17]. Such dietary
changes often occur without structured guidance and are influenced by barriers such as individuals’
physical environment, community influences, financial resources, and personal perceptions about dietary
change [18–20].

There is limited research on how breast cancer survivors perceive and utilize dietary modification and
guidance during chemotherapy, particularly for managing the related toxicities. Among the current
literature, various forms of fasting have shown preliminary efficacy in reducing chemotherapy toxicities
[21, 22]. Two RCTs demonstrated fasting reduced mouth sores, diarrhea, vomiting and nausea, long-term
weight gain, insomnia, and fatigue. However, more robust evidence is needed to determine whether
fasting is a realistic option for cancer survivors [23, 24]. To assess its realistic integration into oncology
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care, we asked participants about their perceptions of fasting during treatment. We also asked about
their perceptions of maintaining a generally healthy diet given the widespread use of self-initiated dietary
strategies among breast cancer survivors and the NCI’s general recommendation to maintain good
nutrition [8, 15–17]. We used a qualitative approach to explore these gaps [25].

This study aimed to 1) explore diet modifications used among breast cancer survivors; 2) explore breast
cancer survivors’ perceptions of dietary modification during chemotherapy; and 3) understand the
barriers breast cancer survivors’ experience with diet and dietary modification.

Methods

Participants and recruitment
This was a qualitative study with adult breast cancer survivors (age ≥ 18 years) receiving chemotherapy
treatment from the University of Pennsylvania Health System (Penn Medicine). The study was approved
by the IRB at the University of Pennsylvania. We utilized the Standards for Reporting Qualitative Research
(SRQR) checklist to guide the study procedures [26].

We used purposive sampling to recruit participants [27]. The study was first introduced to clinicians, who
then recommended potential participants to the study team. The first author (J.A.) contacted potential
participants and conducted chart reviews to assess initial eligibility. Those who met preliminary criteria
based on EMR data were then contacted by phone and email for further screening and invited to
participate. The inclusion criteria were: 1) breast cancer survivors who been on chemotherapy for at
least four weeks or completed chemotherapy within the past three months; 2) no other active cancer
diagnosis; 3) no history of disordered eating, an eating disorder, or chemotherapy-related malnutrition;
and 4) willing to participate in a 30-minute recorded interview. The exclusion criteria were: 1) received
radiation in combination with chemotherapy; 2) difficulty maintaining a healthy weight in the past three
months; and 3) non-English speaking.

Once participants signed an informed consent form, Zoom interviews were scheduled. A $30 Visa gift
card was offered to participants at the end of the interview to compensate them for their time. The
number of interviews was determined by ongoing analysis and concluded once data saturation was
achieved at 21 participants [27–29].

Data collection
Semi-structured interviews were conducted by one researcher (J.A.) between February and April 2025.
The interviewer is a registered nurse currently in the third year of a PhD nursing program, trained by the
second author (S.A.) to ensure consistency and fidelity throughout the interview process. A semi-
structured interview guide was initially developed by the first author (J.A.) and reviewed and revised by
the 3rd (K.L.) and the last author (J.D.). It consisted of a series of open-ended questions about breast
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cancer survivors’ experiences and perceptions of implementing dietary modifications during
chemotherapy to reduce or avoid chemotherapy toxicities. At the end of the interview, participants had
the opportunity to share any additional thoughts. Interviews lasted approximately 30 minutes and were
recorded via Zoom. One researcher (J.A.) transcribed the recordings verbatim. All transcripts were cross-
checked to the recordings by two researchers.

Demographic data such as age, sex, race/ethnicity, income, education level, occupation, insurance
status, residency (urban or rural), housing stability, and dietary restrictions were collected through a
questionnaire administered via REDCap directly prior to the interviews. Disease and treatment
information was collected via chart review and recorded in a separate form.

Analysis
Data were analyzed utilizing qualitative descriptive methodology with conventional content analysis. This
methodology is ideal for providing rich participant descriptions upon which future interventions can be
developed [27, 30]. We used the qualitative data analysis software ATLAS.ti to organize data analysis.

Analysis began as soon as the first interview was complete and continued with ongoing interviews. Two
authors independently analyzed the data to develop an initial set of codes drawn directly from
participants’ language [27]. All codes were amended through discussion between the two researchers,
and a third reviewed any further discrepancies and finalized codes. Once finalized, the codes were
clustered into broader categories, then themes were developed by analyzing the relationship between
and among the categories. Three authors reviewed and refined the themes. To ensure the themes
accurately reflected the experiences of breast cancer survivors, they were also member-checked with
two participants.

Results
During recruitment, the first author (J.A.) contacted 50 potential participants, each up to two times. Of
those, 26 completed the phone screening. Four participants did not attend their scheduled interviews.
One additional participant was excluded from analysis after rescheduling their interview and no longer
meeting the inclusion criteria. In total, 21 participants were included in the study.

As presented in Tables 1–3 participants were women diagnosed with invasive breast cancer, with a
mean age of 49.7 years. The majority were White, had higher levels of education (> high school), and
were privately insured. Most had triple-negative breast cancer and were receiving neoadjuvant
chemotherapy as part of the KEYNOTE-522 regimen [31]. None reported housing instability, and most
had reliable transportation to oncology appointments and did not experience food insecurity.
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Table 1
Demographics.

Variable   Total

(n = 21)

Sex Female 21
(100.0%)

Age N 21

  Mean 49.7

  STD 15.99

  Min 25.0

  Max 80

Race Asian 1 (4.8%)

  Black or African American 7 (33.3%)

  White 12 (57.1%)

  More than one race 1 (4.8%)

Ethnicity Not Hispanic 19 (90.5%)

  Do not care to respond 2 (9.5%)

Education 11 1 (4.8%)

  12 (high school) 1 (4.8%)

  16 (college) 5 (23.8%)

  18 (master) 11 (52.4%)

  19 1 (4.8%)

  20 (doctorate) 2 (9.5%)

Marital Status Single 7 (33.3%)

  Single, living with partner 1 (4.8%)

  Married 12 (57.1%)

  Widowed 1 (4.8%)

Employment Employed full time 15 (71.4%)

  Retired 4 (19.0%)

  Unemployed 2 (9.5%)
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Variable   Total

(n = 21)

Area of Residence City 10 (47.6%)

  Country 2 (9.5%)

  Suburb 9 (42.9%)

Who do you live with? Alone 5 (23.8%)

  With a significant other 9 (42.9%)

  With children (≤ 18) 5 (23.8%)

  With adult children (> 18) 2 (9.5%)

Distance to treatment center 10–30 minutes 8 (38.1%)

  31 minutes - an hour 8 (38.1%)

  over 1-hour 5 (23.8%)

Inadequate transportation to appointments No - I never had to miss an
appointment

19 (90.5%)

  Yes - I missed an appointment due to
transportation

2 (9.5%)

Ever used or smoked tobacco? No 14 (66.7%)

  Yes 7 (33.3%)

Ever drink alcohol? No 6 (28.6%)

  Yes 15 (71.4%)

Insurance coverage Medicare 5 (23.8%)

  Medicaid 1 (4.8%)

  Private Insurance 12 (57.1%)

  HMO 2 (9.5%)

  Other 1 (4.8%)

Medical problems aside from cancer (e.g.
HTN DM Obesity)

No 11 (52.4%)

  Yes 10 (47.6%)

Household income $10,000 or less 1 (4.8%)

  $10,001 to $ 20,000 1 (4.8%)
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Variable   Total

(n = 21)

  $20,001 to $ 30,000 1 (4.8%)

  $30,001 to $40,000 1 (4.8%)

  $50,001 to $60,000 6 (28.6%)

  Do not care to respond 11 (52.4%)

Table 2
Food Security.

Variable   Total

(n = 21)

To what extent is the following true in the past 12
months…

   

Food didn’t last and I didn’t have money to get more Sometimes true 3 (14.3%)

  Never true 18
(85.7%)

Couldn’t afford balanced meals Sometimes true 4 (19.0%)

  Never true 17
(81.0%)

Cut or skip meals because there wasn’t enough
money for food

No 20
(95.2%)

  Yes 1 (4.8%)

If yes, how often did you cut meals Some months but not every
month

1
(100.0%)

Ate less because there wasn’t enough money for
food

No 19
(90.5%)

  Yes 2 (9.5%)

Didn’t eat when hungry due to money No 19
(90.5%)

  Yes 2 (9.5%)
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Table 3
Clinical Information.

Variable   Total

(n = 21)

Cancer type Invasive breast cancer 21
(100%)

Menopause status pre-menopausal 11
(52.4%)

  post-menopausal 10
(47.6%)

Breast cancer
location

Left 9
(42.9%)

  Right 11
(52.4%)

  Bilateral 1 (4.8%)

Cancer stage IA 1 (4.8%)

  IIA 6
(28.6%)

  IIB 9
(42.9%)

  IIIA 3
(14.3%)

  IIIC 1 (4.8%)

  X (unstageable) 1 (4.8%)

Hormone status Triple negative 10
(47.6%)

  HR+ HER2 negative 6
(28.6%)

  HR+/- HER2 positive 5
(23.8%)

Chemotherapy Docetaxel + Carboplatin + Trastuzumab +Pertuzumab 2 (9.5%)

  Audo-trastuzumab emtansine (Kadcyla)* 1 (4.8%)

  Doxorubicin + Cyclophosphamide followed by Carboplatin + 
Paclitaxel + Pembrolizumab (Keynote 522)

10
(47.6%)

*participant received both neoadjuvant and adjuvant chemotherapy
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Variable   Total

(n = 21)

  Dose-dense Doxorubicin + Cyclophosphamide followed by
Paclitaxel (ddAC-T)

3
(14.3%)

  Docetaxel + Cyclophosphamide 1 (4.8%)

  Pembrolizumab + Carboplatin + Docetaxel 1 (4.8%)

  Docetaxel + Carboplatin + Trastuzumab + Pertuzumab and
Kadcyla

1 (4.8%)

  Carboplatin Paclitaxel Pembrolizumab (Keynote 522 without
the Doxorubicin + Cyclophosphamide portion)

1 (4.8%)

  Docetaxel + Carboplatin + Trastuzumab 1 (4.8%)

Line of treatment Neoadjuvant 15
(71.4%)

  Adjuvant 5
(23.8%)

  Both neoadjuvant and adjuvant 1 (4.8%)

Surgery No 11
(52.4%)

  Yes 10
(47.6%)

Hormone therapy No 18
(85.7%)

  Yes 3
(14.3%)

Targeted drug therapy No 20
(95.2%)

  Yes 1 (4.8%)

Immune checkpoint
inhibitors

No 10
(47.6%)

  Yes 11
(52.4%)

*participant received both neoadjuvant and adjuvant chemotherapy

Themes
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Four main themes were derived from the data set: navigating chemotherapy, dietary support, social and
environmental determinants of diet, and perceptions of specific dietary patterns. Each theme is broken
down into two subthemes.

Theme 1: Navigating chemotherapy
This theme consists of two subthemes that describe survivors’ experience with and management of
chemotherapy toxicities (subtheme 1A) and dietary modifications practiced by patients (subtheme 1B).

Subtheme 1A: Experience with and management of chemotherapy
toxicities
Participants described experiencing chemotherapy toxicities with the most common being fatigue,
nausea, taste alterations (foods tasting metallic, bitter, or bland), constipation, diarrhea, neuropathy,
physical weakness, and fluctuations in weight (both gain and loss). Symptoms such as fatigue,
gastrointestinal disturbances, and taste alterations were frequently linked to disruptions in dietary intake
and food preferences.

When probed about toxicity management, most participants reported that their oncology teams
prescribed medications such as Zofran (a commonly prescribed anti-nausea medication). Some patients
mentioned the medications were effective, but a few survivors mentioned “the medications they gave…
didn’t work” (P1) and the toxicities continued to affect their daily routines and eating behaviors.

Although they were provided pharmacological support, few participants were made aware of alternative
strategies to manage their chemotherapy-induced toxicities. They expressed a desire to receive
alternative and complementary approaches to manage toxicities (Supplementary Table 1). Besides
receiving medication from their provider, participants identified strategies from other resources such as
hospital posters or informal sources to manage chemotherapy toxicities. This included exercise,
massage, reiki, acupuncture, chewing mints, and aromatherapy (incense) (Supplementary Table 1).
Additionally, sleep was frequently mentioned as both a coping mechanism and a way to temporarily
relieve symptoms.

Subtheme 1B: Dietary modifications practiced by patients
Participants described making changes, whether intentional or not, to their diets during chemotherapy.
Many decided to incorporate what they described as a healthier diet by adding “real food, fruits,
vegetables…more protein, more fiber, good fats, [and] things…like that ” (P22), while removing “like
processed [foods]…refined sugars…stuff like that, ” (P2) and “stopped eating fried food as much ” (P18).
They wanted to fuel their body to better cope with the physical toll of treatment (Supplementary Table 1).‬‬‬‬‬‬
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Participants frequently reported increasing their liquid intake during chemotherapy, both to stay hydrated
and to “help flush out my system” of the chemotherapy (P7). Others increased intake of drinks perceived
to have health-promoting properties (Supplementary Table 1). Most participants, however, reported
making unintentional changes due to the toxicities they experienced. Many participants noted that
familiar foods no longer tasted the same and became less appealing. Taste alterations typically reduced
their overall intake (Supplementary Table 1). One participant described how she even switched to “plastic
silverware in instead of the traditional silverware” to reduce the metallic taste she experienced while
eating (P6).

Some developed strong aversions to hot foods, describing them as more difficult to taste or more likely
to induce nausea. As a result, cold foods like smoothies became more appealing and easier to tolerate.
Others reported an increased reliance on processed foods, noting that these were sometimes the only
foods their bodies found palatable (Supplementary Table 1).

Participants often linked their reduced desire to eat to fatigue (Supplementary Table 1). In addition to
suppressing appetite, fatigue led many participants to prefer meals that were both comforting and easy
to prepare (Supplementary Table 1). Some participants began ordering takeout more frequently to cope
with low energy levels. In contrast, others avoided takeout due to symptom triggers (Supplementary
Table 1). Several participants described turning to home cooking as a way to regain control over
ingredients and reduce symptom exacerbations (Supplementary Table 1). Beyond fatigue, participants
also described emotional stress as a contributing factor in their shift toward comfort foods
(Supplementary Table 1).

Furthermore, gastrointestinal symptoms such as nausea or altered bowel patterns were described as
“dictat[ing]…what I eat in a given day” (P22). Some described that they “won’t eat anything” (P19) while
feeling nauseous. Although some participants reduced their intake, others intentionally increased
consumption to avoid nausea from an empty stomach. Other participants adopted strategies such as
“switch[ing] to more blander foods [and] more frequent meals” (P23) to manage nausea. One participant
described that she “found that carbs actually made me more nauseous. And so… that was something I…
cut [out of my diet]”. This participant “found protein was really helpful” in reducing nausea (P2).

Theme 2: Dietary support
This theme consists of two subthemes that explore survivors’ experience receiving dietary advice and
guidance (subtheme 2A) and attitudes towards dietary change (subtheme 2B).

Subtheme 2A: Experience receiving dietary advice and
guidance
A few participants received general guidance from their oncology providers. When they discussed the
guidance received from their providers, they felt the advice lacked specificity. Providers who initiated
conversations about diet addressed the topic briefly and left participants uncertain about how to
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interpret or implement the advice (Supplementary Table 1). Participants felt guidance was broad, such
as encouraging hydration, consuming whole foods, eating whatever they could get down, maintaining
their typical diet, or avoiding foods that upset the stomach.

Only a few participants referred to meeting with a dietitian, but described the dietary advice given as
similarly vague or generalized. Recommendations often centered on broad concepts such as balance
and protein intake, however, this was not specific enough to be implemented by participants
(Supplementary Table 1). Others did not “remember a dietitian being recommended” (P25), were unsure
of how to access one, or did not perceive the need to do so. Participants reported obtaining dietary
information from a variety of other sources. Many took dietary advice from internet searches, online
forums such as Reddit, YouTube, and social media platforms, as opposed to their care team
(Supplementary Table 1). Participants shared that cancer support groups, both in person and online,
served as valuable sources of dietary guidance. Many survivors reported trying dietary practices that
helped those who experienced similar chemotherapy toxicities. They often felt more comfortable
seeking advice from other patients, describing it as more relatable and practical.

Subtheme 2B: Attitudes towards dietary change
When asked about whether dietary changes could alleviate chemotherapy-induced toxicities, a majority
of participants believed diet plays a significant role in how they feel during chemotherapy. Participants
emphasized that diet consistently affects how you feel, and that it becomes especially important during
chemotherapy. They described how eating well could help strengthen the body at a time when
chemotherapy often left them feeling physically depleted. Several noted wanting to consume as many
nutrients as possible to help counteract the harsh effects of chemotherapy (Supplementary Table 1).

The majority of participants expressed openness to making dietary changes during chemotherapy. Most
participants indicated they would have welcomed more specific dietary advice and wished there had
been more structured support around diet during chemotherapy. One participant stated that “if I had had
guidelines, I almost feel like I would have been more likely to like start a better healthy lifestyle right away
than to kind of slowly meander into one” (P25).

Several conveyed being “willing to try anything” (P7) that might improve their ability to tolerate
chemotherapy or toxicities (Supplementary Table 1). Participants also emphasized that any
recommended dietary changes would need to be practical and sustainable, noting “I think I would [follow
recommendations]… as long as it's reasonable… and something that I can tolerate within my body ” (P2).
This also reflected concerns about affordability, as one participant explained the need for “the money…to
buy whatever” the diet required (P1). Others expressed concerns of recommendations being too
restrictive because “chemo is hard enough” (P24).‬‬

Participants who implemented dietary modification based on information from external sources during
chemotherapy reported diet made a “difference in helping me with… side effects” (P24). They noticed
improvements in diarrhea, nausea, indigestion, and energy. These positive outcomes reinforced their

Page 13/24



belief in the connection between diet and symptom management (Supplementary Table 1). Some
participants also described how dietary changes reduced their reliance on medications to treat side
effects. While some saw their use of pharmacologic therapies decrease with dietary modification, others
mentioned that they implemented dietary modifications to reduce the number of additional medications
they were on in the first place (Supplementary Table 1).

Despite the generally positive attitudes toward diet, not all participants reported noticeable benefits from
dietary change. Several participants did not observe any improvements in their toxicity profiles
(Supplementary Table 1). They questioned whether diet could truly impact the severity of side effects.
Others were unsure, expressing uncertainty or lack of knowledge about the potential influence of diet on
chemotherapy toxicities (Supplementary Table 1).

Theme 3: Social and environmental determinants of diet
This theme consists of two subthemes that illustrate social influences on diet during chemotherapy
(subtheme 3A) and food resource accessibility (subtheme 3B).

Subtheme 3A: Social influences on diet during
chemotherapy
Participants described how their social environments significantly shaped their dietary behaviors during
chemotherapy. Friends and family often played a supportive role by helping with meal preparation,
grocery shopping, or encouraging healthy eating. Some participants noted that coworkers also offered
support by providing meals or reminding them to maintain good nutrition while at work.

Although family members were generally supportive, their eating patterns sometimes posed a challenge
to the participant in making dietary modifications. Several participants expressed difficulty modifying
their diets when family meals did not align with their own nutritional needs. For those with children at
home, caregiving responsibilities often take precedence over dietary goals, with one participant
acknowledging “I’m oftentimes more concerned for them than I am for what I need to be doing” (P15).

Cultural beliefs played a significant role in shaping dietary behaviors during chemotherapy. Many
participants shared that their family traditions and cultural practices influenced the types of foods they
consumed while undergoing chemotherapy. For example, certain cultural foods with believed healing
properties or the ability to combat cancer prompted participants to incorporate them into their diets
(Supplementary Table 1). In contrast, some cultural beliefs discouraged the consumption of specific
foods such as sugar which was seen by some as feeding cancer. Participants also spoke about the
emotional and symbolic role of food in their culture. Changes in taste or appetite were causing deeper
disruptions in identity and social engagement (Supplementary Table 1).

When asked whether their occupation influenced their dietary habits, most participants said their work
had little to no impact. However, a few noted that the demands of work sometimes led them to prioritize
convenience over nutrition (Supplementary Table 1). Limited time and strict work schedules could
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interfere with their ability to prepare or consume healthy meals or switch to practices such as more
frequent meals to manage chemotherapy toxicities.

Subtheme 3B: Food Resource Accessibility
All participants reported primarily purchasing their food from supermarkets, with most living close to
grocery stores and having access to transportation. Although some participants experienced fatigue or
physical weakness that made in-person shopping difficult, they were able to maintain food access with
support from family, friends, or grocery delivery services.

The majority of participants stated they did not face significant financial barriers in obtaining food during
chemotherapy. They expressed, however, awareness that rising food costs could be a serious issue for
others undergoing chemotherapy. Several participants expressed that the affordability of food during
chemotherapy was an obstacle and forced them to make difficult decisions (Supplementary Table 1).

Even among participants who had the financial means to buy groceries, some encountered challenges
related to food storage. Those living with roommates struggled with limited space that made it difficult
to store all the foods they wanted. They often wished they could buy a wider variety of foods to see what
they might be able to tolerate, but space constraints made that difficult (Supplementary Table 1).

Theme 4: Perceptions of specific dietary patterns
This theme consists of two subthemes that describe survivors’ perceptions of fasting (subtheme 4A)
and perceptions of a healthy diet (subtheme 4B).

Subtheme 4A: Perceptions of Fasting
When asked to define fasting, participants generally described it as intentionally abstaining from food for
a set period of time, ranging from several hours to up to two days (Supplementary Table 1). Most
participants were unfamiliar with the concept of fasting during chemotherapy. Among those who had
heard of it, their knowledge was typically obtained through online articles, research studies, or informal
conversations with family members, friends, or alternative health providers such as acupuncturists.

Approximately half of the participants expressed hesitation or opposition to fasting during
chemotherapy. Their concerns centered around the belief that the body requires increased nutrition and
energy during chemotherapy, the risk of exacerbating nausea, the emotional and cultural role of food,
and the general discomfort or weakness they associated with not eating. Some felt fasting would be an
unnecessary burden during an already stressful time (Supplementary Table 1). At the same time,
participants acknowledged significant challenges to fasting during chemotherapy. Barriers to fasting
included feelings of deprivation, emotional and psychological difficulty in avoiding food, not consuming
enough calories or protein to support healing, and the unpredictability of their appetite (Supplementary
Table 1).

Page 15/24



In contrast, several participants expressed openness to the idea of fasting if it was safe and may support
their recovery (Supplementary Table 1). Participants who were open to fasting identified a variety of
potential benefits, including improved “mental clarity” (P4) or “cognitive fog” (P11), “spiritual perceptive”
(P6), “alleviates…major…side effects” (P4), “clean out your system” (P18), “fights the cancer cells” (P8),
“prevents recurrence” (P20), “sleep better” (P23), and “develop…hunger again” (P17).

Subtheme 4B: Perceptions of a Healthy Diet
When asked to define a healthy diet, participants commonly described it as rich in vegetables, fruits, lean
proteins, and whole foods, while being low in sugar, processed items, and carbohydrates (Supplementary
Table 1). All participants saw benefit to eating a healthy diet during chemotherapy. They associated
healthy eating with a variety of physical and mental health benefits such as increased energy, reduced
fatigue, improved clarity of mind, and enhanced physical strength. Some noted its importance in fueling
the body and counteracting toxicities experienced during chemotherapy. While participants generally
recognized the value of healthy eating, some emphasized the importance of finding enjoyment in food
alongside its functional purpose (Supplementary Table 1).

Although most participants expressed openness to adopting healthier eating habits during
chemotherapy, one participant described it as being “one more thing to think about when I am already
dealing with all these… treatments and things to navigate” (P24). Participants described how following a
healthy diet is “easier said than done” (P20) and “[may] be extremely difficult to achieve” (P12). Several
participants described practical challenges to maintaining a balanced diet during chemotherapy. While
many expressed a desire to eat nutritiously, they often struggled due to chemotherapy toxicities. Some
could not tolerate foods such as fruits and vegetables due to heightened sensitivity to bitter or acidic
tastes. Others lacked an appetite, especially for healthy foods. Moreover, participants voiced that their
irregular eating patterns made it difficult to keep fresh food at home, as they frequently spoiled
(Supplementary Table 1).

Fatigue and competing responsibilities further disrupted their ability to shop, cook, and find recipes their
bodies could tolerate. Many emphasized that following a healthy diet required “time and energy” (P9)
they simply did not have during chemotherapy. Beyond physical limitations, participants also pointed to
structural and social barriers. These included “hard to change [habits] (P12), “the cost” (P4), “family
needs” (P15), and the influence of “American culture” (P2). Processed food options were described as
cheaper, more convenient, and longer lasting than healthier alternatives.

Discussion
This study aimed to explore breast cancer survivors’ perceptions of dietary guidance and modification
during chemotherapy, modifications they are using, and what barriers affect their experience with and
management of chemotherapy toxicities. To our knowledge, this is the first study to explore breast
cancer survivors’ perceptions of dietary modifications, including specific interventions such as fasting, in
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addition to what barriers impact their dietary practices. Overall, participants expressed an openness to
dietary change but highlighted a lack of tailored guidance.

Consistent with previous research, participants described struggling with chemotherapy toxicities
despite pharmacologic interventions [11, 32]. Toxicities such as taste alterations, fatigue, and nausea
often impacted their dietary behaviors. They expressed turning to alternative strategies they found
outside of their provider’s guidance to manage their experienced toxicities. Participants often used
distraction techniques such as sleep, massage, and aromatherapy. Many expressed a desire for their
oncology teams to more clearly communicate available alternative therapy options. This finding aligns
with existing research, which highlights a common gap in provider communication and education around
complementary therapies for cancer patients [33, 34].

Our study supports previous research indicating that breast cancer survivors make dietary changes
during chemotherapy [15–17, 35–37]. Many participants described efforts to adopt eating patterns they
perceived as healthy by reducing sugar and processed foods and increasing whole foods. Several
believed that fueling their body well would help them respond better to chemotherapy. This belief
reinforces prior research showing that a cancer diagnosis often leads patients to prioritize a balanced,
nourishing diet [35, 38]. On the other hand, others described changing their typical diet in response to
toxicities. Many eliminated foods due to taste alterations, nausea triggers, and having limited energy to
prepare foods. This reinforces that chemotherapy toxicities impact dietary behavior [38].

Our findings reflect a previously documented lack of specific dietary guidance from oncology providers
and dietitians [38]. Participants recalled receiving general advice, if any, from their oncology providers.
This may reflect the limited clinical practice guidelines surrounding diet during chemotherapy [16]. While
ASCO provides general nutrition tips for patients undergoing cancer treatment, they lack specificity on
food choice: “there is currently insufficient evidence to recommend for or against dietary interventions
such as ketogenic or low-carbohydrate diets, low-fat diets, functional foods, or fasting to improve
outcomes related to QOL, treatment toxicity, or cancer control”[13]. As a result, dietary decisions are
largely left to the discretion of the patient and clinician [39]. Likewise to prior research, several
participants described turning to dietary advice from other cancer survivors online, finding it more
practical and better tailored to the specific toxicities they experienced [35].

Current literature indicates that survivors often seek evidence-based nutrition information [35, 38, 40].
The breast cancer survivors in this study expressed a desire for focused and individualized dietary
guidance during chemotherapy. Participants were generally motivated to make dietary changes they
believed would optimize their health and chemotherapy tolerance, reinforcing that cancer survivors often
view diet as an important factor in how they feel during treatment [41–43]. Several even acknowledged
the improvement they noticed with toxicities such as nausea, diarrhea, and fatigue while eating better.

Furthermore, our findings reinforce that dietary behaviors are often shaped by an individual’s
environment, family, and culture [18–20, 44]. Family and friends frequently helped participants obtain
and prepare foods, but those with caregiving responsibilities found dietary changes difficult as they had
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to balance family needs with their own. Cultural beliefs also influenced food choices. Some participants
added culturally significant foods believed to promote healing and others avoided foods perceived as
harmful.

While most breast cancer survivors in this study did not report personal food insecurity, many
acknowledged that others in similar circumstances might face financial barriers to accessing food. For
those who did face barriers, they described having to choose between eating enough and eating healthy.
Even among those with adequate resources, challenges surrounding preparing and tolerating nutritious
meals during chemotherapy were common. These findings align with existing research suggesting that
socioeconomic status and living conditions can influence dietary patterns and in turn shape patients’
overall experiences with chemotherapy and its related toxicities [37, 45–56].

Previous literature suggests that the main motivation to fast during chemotherapy is to alleviate
toxicities, however barriers to fasting, such the psychological challenge of not eating, have been reported
[28]. In our study, fasting was met with mixed attitudes. Some patients were aware of its potential
benefits, but many held skepticism about its practicality and safety during chemotherapy. In contrast,
participants viewed a healthy diet more positively and emphasized dietary modification reported in
previous studies such as balanced nutrients, whole foods, and minimal processing [35, 38]. While all
participants recognized the physical benefits of healthy eating during chemotherapy, many reinforced
substantial barriers to its adoption such as difficulty tolerating certain foods, limited energy for meal
preparation, and the higher cost of healthier options [57]. For both dietary patterns, participants
highlighted the psychological burden of maintaining a new diet during an already stressful time.

This study has many strengths. First, it is the first study to explore breast cancer survivors’ perceptions
of dietary modifications during chemotherapy and provide an in-depth understanding of dietary guidance
they received. Additionally, it explores their perceptions of specific dietary patterns and attitudes towards
dietary change. These insights can inform the development of future dietary guidelines tailored to the
needs of breast cancer survivors undergoing chemotherapy. This study is not without limitations. The
sample was predominantly composed of White, female participants from higher socioeconomic
backgrounds. Despite this limitation, some participants did indicate that rising food costs could be a
serious issue for others undergoing chemotherapy. Additionally, the study may be affected by recall bias,
as participants often struggle to provide accurate and complete dietary recall information [58].

Conclusion
This study highlights the complexity of diet and dietary modification among breast cancer survivors
undergoing chemotherapy. Despite facing significant chemotherapy toxicities and limited guidance from
healthcare providers, participants demonstrated a clear motivation to manage their symptoms through
dietary changes. Their experiences provide insight into the challenges related to making dietary
modifications such as physical symptoms, emotional coping, social context, cultural beliefs, and access
to resources. Importantly, the findings point to a critical gap in dietary support during chemotherapy.
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Survivors expressed a desire for stronger dietary guidance from their oncology teams as they navigate
managing toxicities. Findings from this study have the potential to inform the development of practical,
specific dietary recommendations tailored to the unique needs and lived experiences of patients
undergoing chemotherapy, addressing the critical gap in cancer care.
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