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Research Article

Introduction

An integrative approach to cancer care emphasizes the impor-
tance of diet quality and food synergy.1 Leading oncology 
organizations guide cancer patients and survivors to follow a 
diet high in vegetables, fruits, whole grains and low in pro-
cessed foods, saturated fat, red meat, and alcohol (see Table 1).2 
These recommendations are based on the evidence that high-
quality eating patterns impact treatment response, tumor 
growth, and survival outcomes in patients with cancer.3,4 
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Abstract
Background: Nutrition guidance can affect treatment and survival outcomes for patients with cancer. The effect of a single 
nutrition consult on patient-reported outcomes is not well known. This study describes characteristics of patients referred 
for a single outpatient nutrition consult in an integrative oncology center at a cancer hospital, examining effects on self-
reported symptoms. 
Methods: We completed a retrospective chart review of 1517 adult oncology patients who completed a single nutrition 
consult. Demographics, clinical characteristics, and reasons for referral were extracted. Modified Edmonton Symptom 
Assessment System (mESAS) and Patient-Reported Outcomes Measurement Information System (PROMIS10) scores 
were collected. Standard descriptive statistics and the Wilcoxon signed-rank test were used. 
Results: Most patients were white, women, overweight/obese with breast cancer and non-advanced disease, mean age 
55.3 years. Primary reasons for referral were “lifestyle change,” “overweight weight-related,” and “nutrition knowledge 
deficit.” PROMIS10 results were average. Other than sleep and hot flashes, mESAS symptom scores at baseline were in 
the mild range. All change scores after nutrition consult were statistically but not clinically significant. 
Conclusion: Patients presenting for nutrition counseling had a mild symptom burden at baseline and experienced 
statistically, not clinically, significant improvement in self-reported symptoms following a single visit. Additional research is 
needed to explore strategies to enhance the intervention and understand the effects of multiple follow-up sessions.

Plain Language Summary: 
This study looked at how a single nutrition consultation affects cancer patients. Records of 1517 adult cancer patients who 
had at least one nutrition consultation were reviewed. Most patients were white women who were overweight/obese 
and had breast cancer. The main reasons for the consultation were to make lifestyle changes, manage weight, and improve 
nutrition knowledge. The study found that after the consultation, patients reported some improvement in their symptoms, 
but one consultation was not enough to make a significant difference in their overall well-being. The researchers suggested 
that more research is needed to understand the long-term effects of nutrition counseling on cancer patients.
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Historically, nutrition counseling in oncology patients occurred 
in the context of weight loss, cancer cachexia, and the manage-
ment of cancer or treatment-related side effects.5-7 There is 
increasing evidence supporting the role of clinical nutrition 
interventions in decreasing therapy toxicity, dose modifica-
tions, and hospitalizations8 while improving treatment adher-
ence,9-11 relative-dose intensity, and survival outcomes.12,13

Nutrition recommendations are a core aspect of the inte-
grative approach to cancer care, yet nutritional counseling 
is often overlooked in cancer patients with no food or appe-
tite-related symptoms. An estimated 80% of cancer patients 
are malnourished,14 yet fewer than 60% of those patients 
receive nutrition support, in part due to limited access to 
oncology-trained dietitians.5 Research also has shown obe-
sity is a poor prognostic factor for patients with breast can-
cer, resulting in increased risk of cancer-associated mortality 
and all-cause mortality.15 A report by Trujillo et al estimated 
that for each oncology dietitian, there is an average of 2308 
oncology patients.16 Maintaining a healthy diet and body 
composition is essential during and after cancer treatment. 
After treatment, eating a plant-centered diet, engaging in 
physical activity, and maintaining a healthy body composi-
tion can reduce the risk of cancer recurrence, secondary 
cancers, and other non-communicable diseases and improve 
overall survival.17-21 Diet quality after cancer diagnosis is 
also known to contribute to cancer survival. In a 2018 anal-
ysis of women with breast cancer, researchers found that 
poor diet quality after diagnosis was associated with a 
higher risk of death from breast cancer.22 These findings are 
consistent with the results from the Physicians’ Health 
Study of more than 22 000 male physicians, in which men 
diagnosed with prostate cancer and consuming a Western 
eating pattern (high in fat, sugar, cholesterol, and sodium) 
had a 2.5-fold higher risk of prostate cancer-specific death.23

The Integrative Medicine Center (IMC) at UT MD 
Anderson Cancer Center follows the established integrative 
oncology aims to optimize health, quality of life, and clini-
cal outcomes.24 A multidisciplinary team of physicians, 
nurses, dietitians, physical therapists, health psychologists, 
acupuncturists, yoga therapists, and more are utilized to 
help address the physical, mind-body, and social aspects of 

health. Nutrition counseling, led by a registered dietitian, 
provides evidence-informed recommendations, and person-
alized feedback. Referrals are made to nutrition counseling 
after the patient is first evaluated by an integrative physi-
cian and/or advanced practice provider as part of a compre-
hensive evaluation of the patient’s physical and psychosocial 
needs.25 An integrative care plan may consist of a nutrition 
consult (one-to-one setting) for patients to incorporate 
dietary recommendations before, during, and/or after can-
cer treatment.

Nutrition counseling is defined as “advising and assist-
ing individuals and groups on appropriate nutrition intake 
by integrating information from the nutrition assessment 
with information on food and other sources of nutrients and 
meal preparation consistent with cultural background and 
socioeconomic status.”26 Dietitians are qualified to assess 
an individual’s nutrition and health needs and consider the 
safety precautions and contraindications to improve the 
patient’s overall wellbeing. The IMC follows nutrition 
guidelines provided by the American Institute of Cancer 
Research (AICR) and World Cancer Research Fund 
International (WCRFI), as well as systematic literature 
reviews on diet, physical activity, and cancer risk.2 The 
American Cancer Society has similar guidelines27 on nutri-
tion and physical activity for cancer prevention, which, 
along with the 2020 to 2025 USDA Dietary Guidelines for 
Americans, are designed to promote health, reduce the risk 
of chronic disease, and reduce the prevalence of overweight 
and obesity.

The aims of this study are to describe (1) the characteris-
tics of patients who completed an integrative nutrition con-
sultation and (2) changes in patient-reported symptom burden 
following a single nutrition consult. Within our integrative 
nutrition counseling service model, we routinely implement 
self-reported outcome assessments into clinical care to objec-
tively monitor interventions’ immediate and long-term 
effects. This retrospective analysis reports on demographic, 
medical, and psychosocial characteristics of patients referred 
for nutrition counseling at a comprehensive cancer center and 
examines the effects of a single nutrition consultation on self-
reported symptoms. Understanding patients’ responses to one 

Table 1.  AICR/World Cancer Research Fund International Recommendations for Health Promotion.

•  Be as lean as possible without becoming underweight
•  Be physically active for at least 30 min every day; limit sedentary habits
•  Eat a high-quality diet rich in whole grains, vegetables, fruits, and beans
•  Limit consumption of “fast foods” and other processed foods high in fat, starches, or sugars
•  Limit consumption of red and processed meat, sugar-sweetened drinks
•  Limit alcohol consumption
•  Do not use supplements for cancer prevention
•  After a cancer diagnosis: follow our recommendations when possible

Source: Clinton et al.2
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nutrition counseling session will better inform integrative 
oncology practices and opportunities for intervention and 
innovation.

Methods

Participants

A retrospective chart review was conducted of consecutive 
patients who completed a nutrition consultation appoint-
ment within the IMC between January 27, 2017 and 
January 27, 2022, which included 1517 unique patients. 
Only patients ≥18 years of age and with a cancer diagnosis 
were eligible for the review. Patients were at various stages 
of the disease trajectory, including during cancer treatment, 
on active surveillance, and in the survivorship stage. All 
questionnaire data collection was part of an institutional 
review board-approved protocol (DR11-0149, informed 
consent waiver) and stored in a secured, HIPAA-compliant 
FileMaker Pro database.

Intervention

Measures
Demographics and Clinical Characteristics.  As part of the 

standard of care, patients being seen for their first outpatient 
nutrition consultation were asked to complete a series of 
assessments. Demographics (age, sex, race, ethnicity, mari-
tal status, employment) and clinical characteristics (cancer 
diagnosis and stage, body mass index—[kg/cm2] × 10 000) 
were extracted from the electronic medical record using a 
web intelligence tool. Reasons for referral (see Table 3 for 
list) were also collected, as documented by the referring 
integrative oncology physician or advanced practice pro-
vider. Reasons for referral are listed as orders in electronic 
medical records, and multiple reasons can be selected by 
the providers.

Modified Edmonton Symptom Assessment System (mESAS, 
16-Item).  The original ESAS scale was developed in 1991 
to measure physical and psychological symptom bur-
den in supportive and palliative care patients.28 Patients 
rate symptom intensity over the previous 24 hours using 
a visual numeric scale of 0 (no symptom) to 10 (worst 
possible symptom). The original scale included 10 symp-
toms: pain, fatigue, nausea, depression, anxiety, drowsi-
ness, loss of appetite, decreased sense of wellbeing, 
shortness of breath, and sleep. Generally, mESAS scores 
of 1 to 3 are considered mild, 4 to 6 as moderate, and 7 
to 10 as severe. In 2012 and 2015, the ESAS was modi-
fied to include 6 additional items particularly relevant for 
integrative medicine patients: spiritual distress, financial 
distress, numbness/tingling, hot flashes, dry mouth, and 

memory.29,30 Pre- and post-ESAS scores were collected 
and recorded immediately before and after the nutrition 
consultations.

The ESAS includes subscales supported by cluster 
analysis.31,32 The Global Distress Score (GDS) is the sum 
of 9 core items, including pain, fatigue, nausea, depres-
sion, anxiety, drowsiness, appetite, sense of well-being, 
and shortness of breath (total score 0-90). The Physical 
Symptom Score (PSS) is the sum of pain, fatigue, nau-
sea, drowsiness, appetite, and shortness of breath scores 
(total 0-60). The Psychological Distress Score (PDS) is 
the sum of depression and anxiety scores (total 0-20). A 
clinically significant difference (change) is ≥1 point for 
all individual symptoms.33 For predetermined subscales, 
clinically significant improvement is defined as differ-
ences ≥3 for the Physical Symptom Score, ≥2 for the 
Psychological Distress Score, and ≥3 for the Global 
Distress Score.34

Patient-Reported Outcomes Measurement Information 
System (PROMIS10).  The PROMIS10 is a general assess-
ment of the global health-related quality of life, including 
10 self-report items.35 Responses are on a 5-point scale 
(ie, poor, fair, good, very good, excellent), and 1 item is 
on an 11-point scale. Items are summed to create the sub-
scales of global mental health and global physical health. 
Lower scores represent worse mental or physical health. 
Responses are converted into a T-score metric, with 
T-score distributions standardized to the US population. 
A T-score of 50 reflects the general population mean, and 
scores between 40 and 60 are within 1 standard deviation 
of the mean and considered average. Scores above 60 are 
considered high and better than average; scores below 40 
are considered low and worse than average. Patients com-
plete the PROMIS10 during the initial integrative oncol-
ogy consultation.

Statistical Analysis

Data were summarized using standard descriptive statis-
tics such as mean, standard deviation, median, and range 
for continuous variables and frequency and proportion for 
categorical variables. Reasons for referral, PROMIS10 
subscores, and mESAS scores were summarized using 
descriptive statistics. Data from the mESAS were not nor-
mally distributed; thus, the Wilcoxon signed-rank test 
was applied to examine changes pre-and post-consulta-
tion. For calculations regarding symptom score change, 
only those reporting an ESAS symptom score ≥1 at base-
line were included in the analysis. This exploratory study 
included multiple analyses, so the alpha level was reduced 
to a more conservative value (.01) to lower the type I 
error rate.
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Results

Table 2 summarizes the demographic and clinical charac-
teristics of all patients referred. The majority were women 
(83.9%), white (69.3%), and approximately one-third 
(38.5%) were employed full-time, with mean age 55.3 years. 
About two-thirds of the sample had a body mass index 
(BMI) in the overweight or obese range (70.6%). The most 
common diagnosis was breast cancer (58.1%), and about a 
third of the sample had advanced disease (stage III or IV, 
37.4%).

Table 3 represents the reasons for referral to nutrition by 
the ordering provider. The top 3 reasons (and percent of 
sample) were “lifestyle change” (62.6%), “overweight 
weight-related” (50.4%), and “nutrition knowledge deficit” 
(44.8%). Regarding global physical and mental health, 
PROMIS10 results show that mean t-scores for the sample 
were in the average range (Table 4).

Table 5 shows the results of the mESAS scores among 
patients with individual symptom scores of 1 or greater (or 
2 or greater for PSS and 3 or greater for PHS and GDS) 
before the nutrition consultation. Regarding missing data, 
6.4% of the sample (n = 97) did not complete mESAS pre-
assessment, and 14.5% (n = 220) did not complete the 
mESAS post-assessment. Prior to the nutrition consulta-
tion, most mESAS symptom scores were in the mild (1-3) 
range. Symptoms that were in the moderate range included 
sleep and hot flashes. All change scores were statistically 
significant but not clinically significant.

Discussion

Our study describes the characteristics of patients attending 
an outpatient integrative nutrition consultation, reasons for 
referral, and patient-reported outcomes of global health and 
symptom burden. In order to create a frame of reference, we 
can consider how the patients in the current nutrition con-
sultation sample compare and contrast to patients attending 
their first IMC consultation with an integrative physician. 
The IMC consultation is the first evaluation completed by 
the integrative medicine team where a referral to nutrition 
would occur. We referred to a previously published paper 
on IMC consults of 1827 patients seen between 2019 and 
2020.36 Compared to the IMC consult sample, the current 
nutrition consult sample had more women (83.9% vs 
72.6%), but patients were of similar ages. The higher pro-
portion of women may reflect research that shows women, 
compared to men, are more likely to engage in healthy life-
style-related behavior change,37,38 more likely to be dieting 
and attach greater emphasis to healthy eating.39 Compared 
to the IMC consult sample, the nutrition consult sample had 
slightly greater racial and ethnic diversity, with 15% versus 
10% of African Americans and 15% versus 12.8% of 

Table 2.  Characteristics of Patients Attending an Initial 
Integrative Oncology Nutrition Consultation.

Characteristic
n (%)
n = 1517

Age mean (SD) 55.3 (12.8)
Sex
  Female 1273 (83.9)
  Male 244 (16.1)
Race
  White 1052 (69.3)
  African American 227 (15.0)
  Asian 85 (5.6)
  Other 153 (10.1)
Ethnicity
  Non-Hispanic 1251 (82.5)
  Hispanic or Latino 227 (15.0)
  Unknown 39 (2.6)
Marital status
  Married/significant other 1080 (71.2)
  Single 203 (13.4)
  Divorced/legally separated 167 (11.0)
  Widowed 55 (3.6)
  Unknown 12 (0.8)
Employment
  Full time 584 (38.5)
  Retired 294 (19.4)
  Not employed/disabled 300 (19.8)
  Self-employed/part-time/student 166 (10.9)
  Unknown/missing 173 (11.4)
BMI
  Obese (BMI ≥ 30) 638 (42.1)
  Overweight (BMI 25.0-29.9) 433 (28.5)
  Normal weight (BMI 18.5-24.9) 414 (27.3)
  Underweight (BMI < 18.5) 32 (2.1)
Cancer diagnosis
  Breast 882 (58.1)
  Gynecologic 109 (7.2)
  Genitourinary 108 (7.1)
  Gastrointestinal 98 (6.5)
  Lymphoma/myeloma 69 (4.5)
  Central nervous system/neurologic 43 (2.8)
  Thoracic 43 (2.8)
  Endocrine 38 (2.5)
  Head and neck 34 (2.2)
  Leukemia 30 (2.0)
  Skin/melanoma 23 (1.5)
  Sarcoma 17 (1.1)
  Other 12 (0.8)
  Bone/Skeletal 7 (0.5)
  Hematological 4 (0.3)
Cancer staging
  Stage 0 69 (4.5)
  Stage I 416 (27.4)
  Stage II 298 (19.6)
  Stage III 289 (19.1)
  Stage IV 277 (18.3)
  Unknown, unstaged, no stage 168 (11.1)

Abbreviation: BMI, body mass index.
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Table 3.  Physician Indicated Reasons for Referral to Integrative 
Oncology Nutrition Consult.

Reason for referral
Frequency
n (%)

Lifestyle change 950 (62.6)
Overweight weight-related 765 (50.4)
Nutrition knowledge deficit 679 (44.8)
Inadequate nutrition intake 664 (43.8)
Obesity 655 (43.2)
Undesirable food choices 346 (22.8)
Nutrition counseling 287 (18.9)
Disordered eating 256 (16.9)
Overall health 9 (0.6)
Morbid obesity 6 (0.4)
Related to treatment 6 (0.04)
Related to radiation 4 (0.3)
Related to chemo 3 (0.2)

Multiple reasons can be selected for each patient.

Hispanic or Latino patients. A higher proportion of patients 
referred for nutrition counseling had BMIs in the over-
weight or obese range, 70.6% versus 64.5%. This would be 
consistent with the goal of referral for healthy lifestyle 
changes and potential weight loss. The study sample reflects 
a range of cancer types and stages of treatment and disease, 
a notable strength consistent with the integrative approach 
to support all patients throughout their cancer trajectory.

More patients with breast cancer attended a nutrition con-
sultation compared to those seen as IMC consults (58.1% vs 
39.1%).36 There is consistent, high-quality evidence on the 
survival impact of diet, body fatness, and physical activity 
for female breast cancer patients.40 This growing evidence 
base emphasizes the importance of oncology team referrals 
for lifestyle support and creates a demand for the use of life-
style-related screening tools and clinical referral algorithms. 
As a direct result of this effort and observed practice pat-
terns,41,42 our institution has developed a Breast Cancer 
Initiative wherein a streamlined referral process now exists 
between the breast center and the IMC after screening for 
dietary and exercise habits. The Breast Cancer Initiative was 
established in 2019 to address the unmet need for healthy 
lifestyle guidance in newly diagnosed breast cancer patients. 
Lifestyle Screening questions assess 3 areas: (1) BMI; (2) 
amount of typical meal ie, plant-based; and (3) amount of 

weekly physical activity. If patients had BMI ≥25 and/or 
consumed <2/3 plant foods and/or performed <150 minutes 
physical activity a week, referrals were placed to the IMC 
for personalized oncology-specific healthy behavior sup-
port. The Lifestyle Screening questionnaire is embedded as 
a flowsheet in the electronic health record and clinic nurses 
are prompted every 4 months to re-screen patients. Over the 
course of 2 years, and screening more than 1000 patients, 
over 70% of patients met 1 or more of the screening criteria 
and were eligible for referral to IMC.43 The Lifestyle 
Screening questionnaire is a replicable and systematic 
approach to assess for healthy lifestyle measures and create 
an opportunity for referral to address and improve lifestyle 
behaviors during and after cancer treatment.

As expected, the top 3 reasons for referral were related to 
lifestyle modification and nutrition-based management of 
obesity, whereas less than 1% of patients were referred for 
“treatment-related nutrition issues.” In contrast to a medical 
nutrition referral, integrative nutrition consultations empha-
size adherence to the AICR recommendations, supporting 
nutrition-based strategies with effects on cancer prevention, 
recurrence, and survivorship. This is consistent with a per-
sonalized integrative oncology treatment plan which aims to 
empower patients to identify and improve upon modifiable 
lifestyle factors to improve outcomes, symptoms burden, 
and quality of life.

This study has 2 patient reported outcomes, a measure of 
global physical and mental health and a measure of symp-
tom burden. The measure of global physical and mental 
health as measured by the PROMIS10 showed mean 
t-scores within 10 points of 50, which is within the average 
range of this measure. The standard deviations dip below a 
t-score of 40, suggesting that this sample of patients attend-
ing a nutrition consultation are reporting global mental and 
physical in the low average range, or between “fair” and 
“good.”44 PROMIS10 results are similar to previous reports 
of IMC patients36,45 and reports in other studies of cancer 
patients showing mean t-scores in the average range.46,47 
This highlights the role of integrative medicine regarding 
treating the whole person and focusing on overall well-
being during treatment and throughout survivorship.

The second patient-reported outcome reflects symptom 
burden, as measured by the mESAS. Prior to the nutrition 
consultation, symptom scores were generally in the mild 
range with sleep and hot flashes scoring in the moderate 
range. Previous patient ESAS results in our clinic show sim-
ilar mild scores.25,36,41,42,45 Other studies have also shown 
that patients in integrative medicine clinics endorse mild to 
moderate symptom burden.48 The mild symptom burden 
reported by the study patients could be partially explained 
by the fact that only 18.3% of the patients in our study had 
stage IV disease. Patients with severe symptom burden are 
likely referred to the supportive and palliative care center. 
Alternatively, patients with acute severe symptoms may 

Table 4.  PROMIS10 Scores.

PROMIS10 Mean (SD) T-score
Min–Max 
T-scores

Global Physical Health 13.6 (2.8) 44.3 (7.9) 19.9-67.7
Global Mental Health 13.2 (3.1) 46.5 (8.0) 21.2-67.6

Missing n = 212 for physical health and n = 208 for mental health.
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have been directed to the dietitian assigned to them as part of 
their primary disease center. Despite the low overall baseline 
symptom burden, our analysis revealed that patients experi-
enced statistically significant improvements in physical, 
psychological, and global distress following a single integra-
tive nutrition consult. This retrospective study suggests that 
the act of engaging with an integrative practitioner, review-
ing nutrition guidelines, and making personalized nutrition 
recommendations reduces subjective symptom burden. 
Reductions are small and change scores did not reach clini-
cal significance. While not explicitly studied, we speculate 
that the patient-provider interaction offers a sense of empow-
erment, respect, and uses a shared decision-making approach 
to develop a dietary plan which patients can follow at home. 
The current study suggests that this engagement between the 
patient and provider may have effects beyond the specific 
indication for the visit. Further examination of these unin-
tended but potentially beneficial effects is needed. Similar 
impacts on psychosocial symptoms, namely reduced anxiety 
and increased hope, following a single clinical encounter 
have been previously observed in other research settings.49 It 
is possible that tracking ESAS scores over several nutrition 
sessions may reflect more clinically meaningful change. A 
consult with an integrative dietitian provides a unique oppor-
tunity for patient education, empowerment, and symptom-
management through lifestyle and diet modification.

While many cancer centers are beginning to incorporate 
integrative and lifestyle support into the treatment plan for 

their patients, to date, this is the first study assessing the 
effects of a single nutrition consult on physical and psycho-
logical distress scores in patients with cancer. Our findings 
parallel the findings of our center’s integrative treatment 
interventions in which statistically significant reductions in 
symptom burden were reported following a single encoun-
ter with an integrative practitioner, including: yoga via tele-
health,50 oncology massage therapy,51 physical therapy,52 
and oncology acupuncture therapy.53 Similar research that 
assessed the effects of integrative health and medicine 
modalities on outpatients found that multiple modalities 
yielded immediate and clinically meaningful reductions in 
symptoms.54

Limitations

While results from this study showed improvement in a 
patient-reported outcome after a single nutrition consult, 
the “why” behind that improvement was not discerned. 
Furthermore, it is unclear if symptom relief is maintained or 
continues over time. This retrospective study of patients 
from a large urban comprehensive cancer center may not be 
generalizable to integrative oncology practices around the 
globe or in community settings. The patient population was 
a convenience sample of patients who attended the nutrition 
consultation session within the study timeframe. It is 
unclear how patients who attended may differ from those 
who did not follow through with the nutrition referral. Since 

Table 5.  Patient Reported Symptoms Before and After Initial Integrative Oncology Nutrition Consultation.

ESAS symptom n Mean (SD), pre Mean (SD), post Significance test

Pain 862 3.24 (2.15) 2.88 (2.27) z = −8.07, P < .001
Fatigue 1097 3.70 (2.26) 3.12 (2.28) z = −12.38, P < .001
Nausea 258 2.60 (1.99) 2.16 (2.00) z = −4.94, P < .001
Depression 578 3.20 (2.09) 2.76 (2.21) z = −7.89, P < .001
Anxiety 899 3.19 (2.11) 2.62 (2.11) z = −10.36, P < .001
Drowsiness 703 3.02 (2.02) 2.61 (2.17) z = −6.91, P < .001
Shortness of breath 361 2.80 (2.07) 2.17 (2.03) z = −7.60, P < .001
Appetite 838 3.81 (2.25) 3.42 (2.30) z = −5.73, P < .001
Well-being 1067 3.63 (2.07) 3.00 (2.19) z = −12.13, P < .001
Sleep 1133 4.36 (2.42) 3.87 (2.57) z = −10.92, P < .001
Financial distress 722 3.95 (2.51) 3.59 (2.65) z = −7.84, P < .001
Spiritual pain 334 2.83 (2.05) 2.47 (2.13) z = −5.52, P < .001
Hot flashes 626 4.23 (2.60) 3.61 (2.73) z = −9.37, P < .001
Dry mouth 613 3.40 (2.33) 2.93 (2.38) z = −7.50, P < .001
Memory 1031 3.68 (2.16) 3.33 (2.19) z = −8.36, P < .001
Numbness/Tingling 724 3.79 (2.41) 3.31 (2.46) z = −8.68, P < .001
Physical Symptom Score 1267 10.71 (8.26) 9.57 (7.93) z = −10.27 P < .001
Psychological Distress Score 942 5.00 (3.91) 4.25 (3.89) z = −10.33 P < .001
Global Distress Score 1318 16.57 (12.58) 14.54 (12.09) z = −13.19 P < .001

Physical Symptom Score = Pain + Fatigue + Nausea + Drowsiness + Shortness of breath + Appetite (0-60).
Psychological Distress Score = Depression + Anxiety (0-20).
Global Distress Score = Pain + Fatigue + Nausea + Drowsiness + Shortness of breath + Well Being + Appetite + Depression + Anxiety (0-90).
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this study reflects a retrospective review of our routine clin-
ical care, it did not include more qualitative measures of the 
patient experience or perceptions of the nutrition consulta-
tion visit.

Future Directions

Understanding the patient’s perspective regarding the role 
of nutrition in cancer outcomes, recurrence, and survival 
will help identify gaps and opportunities to incorporate 
nutrition interventions and support into conventional 
oncology practice. This can be accomplished through 
patient surveys assessing beliefs, knowledge, confidence, 
and motivations. Additionally, future research can examine 
whether a single nutrition consultation addresses concerns 
about food and eating behaviors. For example, including 
measures or items that assess stress eating or emotional 
eating may better reflect patient nutrition concerns. 
Alternatively, a motivational interviewing framework 
could be used to assess change over one session. Patients 
could be asked the importance of making dietary changes, 
their confidence in their ability to make dietary changes, 
and their readiness to make dietary changes pre and post 
nutrition consultation. Further efforts to increase referral 
streams and engagement of men in an integrative nutrition 
consult are warranted. Finally, it’s worth considering the 
importance of appropriately training dietitians to be pre-
pared for the emotional and physical complexities seen in 
cancer patients, which may help to reduce burnout in these 
providers.55

Conclusions

Our study describes the real-world, demographic, medical, 
and psychosocial characteristics of patients presenting to an 
integrative oncology nutrition appointment in a tertiary care 
cancer center. Similarly, it details the range of referral rea-
sons for a single outpatient integrative nutrition consult and 
examines the effects this appointment had on self-reported 
symptoms. While the study was not designed to measure 
longitudinal changes in nutrition outcomes or body compo-
sition, we did note a statistically significant reduction in 
symptom burden from a single nutrition consult. Research 
is mounting regarding the clinical value of early nutrition 
screening and intervention at every stage of cancer care.56-58 
There is still relatively poor awareness among clinicians, 
patients, and policy-makers that early and frequent nutrition 
interventions are a cornerstone for improving cancer sur-
vival outcomes.59 This study offers early indication that 
there may be potential benefits from a single nutrition con-
sult on clinically relevant symptoms; however, we specu-
late that optimal outcomes in nutritional habits, body 
composition, and symptom burden will require repeated 
visits, close follow-up, and measurable dietary change. 

Nutrition consultation, irrespective of cancer and treatment 
stage, should be incorporated as standard of care to address 
both patients’ survival outcomes and quality of life. 
Furthermore, future research should emphasize implemen-
tation studies within oncology settings to identify best prac-
tices for nutrition screening, referral, and longitudinal care 
coordination.

Acknowledgments

We acknowledge the contributions of Sarah S. Lee, RD and Karla 
Crawford, RD as the registered dietitians offering nutrition coun-
seling to patients within the Integrative Medicine Center.

ORCID iDs

Meroë Morse  https://orcid.org/0009-0001-9330-1405
Richard Wagner  https://orcid.org/0000-0002-5957-1743
Santhosshi Narayanan  https://orcid.org/0000-0003-0591-1500
Gabriel Lopez  https://orcid.org/0000-0002-3685-0280

Ethical Considerations

Data was collected as part of a center-based database as part of an 
IRB-approved protocol.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
work received grant support from The University of Texas MD 
Anderson Cancer Center Duncan Family Institute for Cancer 
Prevention and Risk Assessment.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Data Availability Statement

The data that support the findings of this study are available from 
the corresponding author, G. L., upon reasonable request.

References

	 1.	 Abrams DI, Weil AT, eds. Integrative Oncology. Oxford 
University Press; 2014.

	 2.	 Clinton SK, Giovannucci EL, Hursting SD. The World Cancer 
Research Fund/American Institute for Cancer Research Third 
Expert Report on diet, nutrition, physical activity, and cancer: 
impact and future directions. J Nutr. 2020;150(4):663-671. 
doi:10.1093/jn/nxz268

	 3.	 Imbroisi Filho R, Ochioni AC, Esteves AM, et  al. Western 
diet leads to aging-related tumorigenesis via activation of the 
inflammatory, UPR, and EMT pathways. Cell Death Discov. 
2021;12(7):643. doi:10.1038/s41419-021-03929-9

	 4.	 Powers-James C, Morse M, Narayanan S, et al. Integrative 
oncology approaches to reduce recurrence of disease and 
improve survival. Curr Oncol Rep. 2024;26:147-163. 
doi:10.1007/s11912-023-01467-5

https://orcid.org/0009-0001-9330-1405
https://orcid.org/0000-0002-5957-1743
https://orcid.org/0000-0003-0591-1500
https://orcid.org/0000-0002-3685-0280


8	 Integrative Cancer Therapies 

	 5.	 Hébuterne X, Lemarié E, Michallet M, de Montreuil CB, 
Schneider SM, Goldwasser F. Prevalence of malnutrition 
and current use of nutrition support in patients with can-
cer. JPEN J Parenter Enteral Nutr. 2014;38(2):196-204. 
doi:10.1177/0148607113502674

	 6.	 Lorton CM, Griffin O, Higgins K, et al. Late referral of cancer 
patients with malnutrition to dietitians: a prospective study 
of clinical practice. Support Care Cancer. 2020;28(5):2351-
2360. doi:10.1007/s00520-019-05042-2

	 7.	 Platek ME, Johnson J, Woolf K, Makarem N, Ompad DC. 
Availability of outpatient clinical nutrition services for 
patients with cancer undergoing treatment at comprehensive 
cancer centers. J Oncol Pract. 2015;11(1):1-5. doi:10.1200/
jop.2013.001134

	 8.	 Riley K, Sulo S, Dabbous F, et al. Reducing Hospitalizations 
and costs: a home health nutrition-focused quality improve-
ment program. JPEN J Parenter Enteral Nutr. 2020;44(1):58-
68. doi:10.1002/jpen.1606

	 9.	 Levin R. Nutrition risk screening and assessment of the 
oncology patient. In: Leser M, Ledesma N,  Bergerson S, eds. 
Oncology Nutrition for Clinical Practice. Oncology Nutrition 
Dietetic Practice Group; 2018:25-32.

	10.	 Paccagnella A, Morello M, Da Mosto MC, et al. Early nutri-
tional intervention improves treatment tolerance and out-
comes in head and neck cancer patients undergoing concurrent 
chemoradiotherapy. Support Care Cancer. 2010;18(7):837-
845. doi:10.1007/s00520-009-0717-0

	11.	 PDQ® Supportive and Palliative Care Editorial Board. PDQ 
Nutrition in Cancer Care. National Cancer Institute. Updated 
May 16, 2024. Accessed September 10, 2024. https://www.
cancer.gov/about-cancer/treatment/side-effects/appetite-loss/
nutrition-hp-pdq

	12.	 Ho YW, Yeh KY, Hsueh SW, et  al. Impact of early nutri-
tion counseling in head and neck cancer patients with normal 
nutritional status. Support Care Cancer. 2021;29(5):2777-
2785. doi:10.1007/s00520-020-05804-3

	13.	 Meng L, Wei J, Ji R, et al. Effect of early nutrition interven-
tion on advanced nasopharyngeal carcinoma patients receiv-
ing chemoradiotherapy. J Cancer. 2019;10(16):3650-3656. 
doi:10.7150/jca.33475

	14.	 Ryan AM, Power DG, Daly L, Cushen SJ, Ní Bhuachalla 
Ē, Prado CM. Cancer-associated malnutrition, cachexia 
and sarcopenia: the skeleton in the hospital closet 40 years 
later. Proc Nutr Soc. 2016;75(2):199-211. doi:10.1017/
s002966511500419x

	15.	 Playdon MC, Bracken MB, Sanft TB, Ligibel JA, Harrigan 
M, Irwin ML. Weight gain after breast cancer diagnosis and 
all-cause mortality: systematic review and meta-analysis. J 
Natl Cancer Inst. 2015;107(12):djv275. doi:10.1093/jnci/
djv275

	16.	 Trujillo EB, Claghorn K, Dixon SW, et  al. Inadequate 
nutrition coverage in outpatient cancer centers: results of a 
national survey. J Oncol. 2019;2019:7462940. doi:10.11 
55/2019/7462940

	17.	 World Cancer Research Fund/American Institute for Cancer 
Research. Diet, Nutrition, Physical Activity and Cancer: A 
Global Perspective. World Cancer Research Fund/American 
Institute for Cancer Research; 2018.

	18.	 Castro-Espin C, Agudo A. The role of diet in prognosis among 
cancer survivors: a systematic review and meta-analysis of 

dietary patterns and diet interventions. Nutrients. 2022;14(2): 
348. doi:10.3390/nu14020348

	19.	 Chlebowski RT, Aragaki AK, Anderson GL, et al. Dietary 
modification and breast cancer mortality: long-term follow-
up of the women’s health initiative randomized trial. J Clin 
Oncol. 2020;38(13):1419-1428. doi:10.1200/jco.19.00435

	20.	 Karavasiloglou N, Pestoni G, Faeh D, Rohrmann S. Post-
diagnostic diet quality and mortality in females with self-
reported history of breast or gynecological cancers: results 
from the Third National Health and Nutrition Examination 
Survey (NHANES III). Nutrients. 2019;11(11):2558. doi: 
10.3390/nu11112558

	21.	 Song M, Wu K, Meyerhardt JA, et al. Fiber intake and survival 
after colorectal cancer diagnosis. JAMA Oncol. 2018;4(1):71-
79. doi:10.1001/jamaoncol.2017.3684

	22.	 Sun Y, Bao W, Liu B, et al. Changes in overall diet quality 
in relation to survival in postmenopausal women with breast 
cancer: results from the women’s health initiative. J Acad 
Nutr Diet. 2018;118(10):1855-1863.e1856. doi:10.1016/j.
jand.2018.03.017

	23.	 Yang M, Kenfield SA, Van Blarigan EL, et al. Dietary pat-
terns after prostate cancer diagnosis in relation to disease-spe-
cific and total mortality. Cancer Prev Res. 2015;8(6):545-551. 
doi:10.1158/1940-6207.Capr-14-0442

	24.	 Witt CM, Balneaves LG, Cardoso MJ, et al. A comprehensive 
definition for integrative oncology. J Natl Cancer Inst Monogr. 
2017;2017(52):lgx012. doi:10.1093/jncimonographs/lgx012

	25.	 Lopez G, McQuade J, Cohen L, et  al. Integrative oncology 
physician consultations at a comprehensive cancer center: 
analysis of demographic, clinical and patient reported out-
comes. J Cancer. 2017;8(3):395-402. doi:10.7150/jca.17506

	26.	 ADA policy statement on licensure. J Am Diet Assoc. 
1991;91(8):985.

	27.	 Rock CL, Thomson C, Gansler T, et  al. American Cancer 
Society guideline for diet and physical activity for cancer pre-
vention. CA Cancer J Clin. 2020;70(4):245-271. doi:10.3322/
caac.21591

	28.	 Bruera E, Kuehn N, Miller MJ, Selmser P, Macmillan K. The 
Edmonton Symptom Assessment System (ESAS): a simple 
method for the assessment of palliative care patients. J Palliat 
Care. 1991;7(2):6-9.

	29.	 Delgado-Guay M, Ferrer J, Rieber AG, et al. Financial dis-
tress and its associations with physical and emotional symp-
toms and quality of life among advanced cancer patients. 
Oncologist. 2015;20(9):1092-1098. doi:10.1634/theoncolo-
gist.2015-0026

	30.	 Delgado-Guay MO, Chisholm G, Williams J, et al. Frequency, 
intensity, and correlates of spiritual pain in advanced can-
cer patients assessed in a supportive/palliative care clinic. 
Palliat Support Care. 2016;14(4):341-348. doi:10.1017/
s147895151500108x

	31.	 Cheung WY, Le LW, Zimmermann C. Symptom clusters 
in patients with advanced cancers. Support Care Cancer. 
2009;17(9):1223-1230. doi:10.1007/s00520-009-0577-7

	32.	 Yennurajalingam S, Kwon JH, Urbauer DL, Hui D, 
Reyes-Gibby CC, Bruera E. Consistency of symptom 
clusters among advanced cancer patients seen at an out-
patient supportive care clinic in a tertiary cancer center. 
Palliat Support Care. 2013;11(6):473-480. doi:10.1017/
s1478951512000879

https://www.cancer.gov/about-cancer/treatment/side-effects/appetite-loss/nutrition-hp-pdq
https://www.cancer.gov/about-cancer/treatment/side-effects/appetite-loss/nutrition-hp-pdq
https://www.cancer.gov/about-cancer/treatment/side-effects/appetite-loss/nutrition-hp-pdq


Morse et al	 9

	33.	 Hui D, Shamieh O, Paiva CE, et al. Minimal clinically impor-
tant differences in the Edmonton Symptom Assessment Scale 
in cancer patients: a prospective, multicenter study. Cancer. 
2015;121(17):3027-3035. doi:10.1002/cncr.29437

	34.	 Hui D, Shamieh O, Paiva CE, et al. Minimal clinically impor-
tant difference in the physical, emotional, and total symp-
tom distress scores of the Edmonton Symptom Assessment 
System. J Pain Symptom Manag. 2016;51(2):262-269. 
doi:10.1016/j.jpainsymman.2015.10.004

	35.	 Hays RD, Bjorner JB, Revicki DA, Spritzer KL, Cella 
D. Development of physical and mental health summary 
scores from the patient-reported outcomes measurement 
information system (PROMIS) global items. Qual Life Res. 
2009;18(7):873-880. doi:10.1007/s11136-009-9496-9

	36.	 Powers-James C, Christie AJ, Narayanan S, et al. Frequencies 
and predictors of health psychology referrals after inte-
grative oncology consultation. Support Care Cancer. 
2022;30(8):6963-6972. doi:10.1007/s00520-022-07105-3

	37.	 Bärebring L, Palmqvist M, Winkvist A, Augustin H. Gender 
differences in perceived food healthiness and food avoidance 
in a Swedish population-based survey: a cross sectional study. 
Nutr J. 2020;19(1):140. doi:10.1186/s12937-020-00659-0

	38.	 Feraco A, Armani A, Amoah I, et al. Assessing gender differ-
ences in food preferences and physical activity: a population-
based survey. Front Nutr. 2024;11:1348456. doi:10.3389/
fnut.2024.1348456

	39.	 Wardle J, Haase AM, Steptoe A, Nillapun M, Jonwutiwes K, 
Bellisle F. Gender differences in food choice: the contribution 
of health beliefs and dieting. Ann Behav Med. 2004;27(2):107-
116. doi:10.1207/s15324796abm2702_5

	40.	 Martel S, Lambertini M, Agbor-Tarh D, et  al. Body mass 
index and weight change in patients with HER2-Positive 
early breast cancer: exploratory analysis of the ALTTO BIG 
2-06 Trial. J Natl Compr Canc Netw. 2021;19(2):181-189. 
doi:10.6004/jnccn.2020.7606

	41.	 Narayanan S, Liu W, Lopez G, et al. Practice patterns on the incor-
poration of integrative medicine into the oncologic care of patients 
with cancer. Integr Cancer Ther. 2023;22:15347354231213045. 
doi:10.1177/15347354231213045

	42.	 Narayanan S, Lopez G, Powers-James C, et  al. Integrative 
oncology consultations delivered via Telehealth in 2020 and 
In-Person in 2019: paradigm shift during the COVID-19 world 
pandemic. Integr Cancer Ther. 2021;20:1534735421999101. 
doi:10.1177/1534735421999101

	43.	 Lopez G, Castaneda J, Bedrosian I, et  al. Healthy Lifestyle 
Screening in the Breast Cancer Center: Creating Institutional 
Infrastructure to Systematically Support Lifestyle 
Interventions in Newly Diagnosed Breast Cancer Patients. 
Society of Integrative Oncology; 2023.

	44.	 Northwestern University. PROMIS® Score Cut Points. Health 
Measures: Transforming how health is measured Web site. 
Published 2023. Accessed September 4, 2024. https://www.
healthmeasures.net/score-and-interpret/interpret-scores/pro-
mis/promis-score-cut-points

	45.	 Christie AJ, Lopez G, Nguyen CH, et al. “A pain deep in 
your soul (being) that is not physical”: assessing spiritual 
pain in integrative oncology consultations. J Pain Symptom 
Manag. 2023;65(6):562-569. doi:10.1016/j.jpainsymman. 
2023.02.008

	46.	 Seneviratne MG, Bozkurt S, Patel MI, et al. Distribution of 
global health measures from routinely collected PROMIS sur-
veys in patients with breast cancer or prostate cancer. Cancer. 
2019;125(6):943-951. doi:10.1002/cncr.31895

	47.	 Weaver KE, Forsythe LP, Reeve BB, et al. Mental and physi-
cal health-related quality of life among U.S. cancer survi-
vors: population estimates from the 2010 National Health 
Interview Survey. Cancer Epidemiol Biomarkers Prev. 
2012;21(11):2108-2117. doi:10.1158/1055-9965.Epi-12-0740

	48.	 Dusek JA, JaKa M, Wallerius S, et  al. Rationale for rou-
tine collection of patient reported outcomes during integra-
tive medicine consultation visits. Complement Ther Med. 
2018;37:43-49. doi:10.1016/j.ctim.2018.01.012

	49.	 Legg AM, Andrews SE, Huynh H, Ghane A, Tabuenca A, 
Sweeny K. Patients’ anxiety and hope: predictors and adher-
ence intentions in an acute care context. Health Expect. 
2015;18(6):3034-3043. doi:10.1111/hex.12288

	50.	 Mallaiah S, Narayanan S, Wagner R, et  al. Yoga therapy 
in cancer care via telehealth during the COVID-19 pan-
demic. Integr Cancer Ther. 2022;21:15347354221141094. 
doi:10.1177/15347354221141094

	51.	 Lopez G, Liu W, Milbury K, et al. The effects of oncology 
massage on symptom self-report for cancer patients and their 
caregivers. Support Care Cancer. 2017;25(12):3645-3650. 
doi:10.1007/s00520-017-3784-7

	52.	 Lopez G, Eddy C, Liu W, et al. Physical therapist-led exer-
cise assessment and counseling in integrative cancer care: 
effects on patient self-reported symptoms and quality of 
life. Integr Cancer Ther. 2019;18:1534735419832360. 
doi:10.1177/1534735419832360

	53.	 Lopez G, Garcia MK, Liu W, et al. Outpatient acupuncture 
effects on patient self-reported symptoms in oncology care: 
a retrospective analysis. J Cancer. 2018;9(19):3613-3619. 
doi:10.7150/jca.26527

	54.	 Rodgers-Melnick SN, Srinivasan R, Rivard RL, Adan F, Dusek 
JA. Immediate effects of integrative health and medicine modal-
ities among outpatients with moderate-to-severe symptoms. 
Glob Adv Integr Med Health. 2024;13:27536130241254070. 
doi:10.1177/27536130241254070

	55.	 Chitose H, Kuwana M, Miura T, et al. A Japanese nationwide 
survey of nutritional counseling for cancer patients and risk 
factors of burnout among registered dietitians. Palliat Med 
Rep. 2022;3(1):211-219. doi:10.1089/pmr.2022.0038

	56.	 Aprile G, Basile D, Giaretta R, et  al. The clinical value of 
nutritional care before and during active cancer treatment. 
Nutrients. 2021;13(4):1196. doi:10.3390/nu13041196

	57.	 Liu L, Erickson NT, Ricard I, et al. Early weight loss is an 
independent risk factor for shorter survival and increased side 
effects in patients with metastatic colorectal cancer undergo-
ing first-line treatment within the randomized phase III trial 
FIRE-3 (AIO KRK-0306). Int J Cancer. 2022;150(1):112-
123. doi:10.1002/ijc.33775

	58.	 Prado CM, Purcell SA, Laviano A. Nutrition interventions 
to treat low muscle mass in cancer. J Cachexia Sarcopenia 
Muscle. 2020;11(2):366-380. doi:10.1002/jcsm.12525

	59.	 Erickson N, Sullivan ES, Kalliostra M, Laviano A, Wesseling 
J. Nutrition care is an integral part of patient-centred medi-
cal care: a European consensus. Med Oncol. 2023;40(4):112. 
doi:10.1007/s12032-023-01955-5

https://www.healthmeasures.net/score-and-interpret/interpret-scores/promis/promis-score-cut-points
https://www.healthmeasures.net/score-and-interpret/interpret-scores/promis/promis-score-cut-points
https://www.healthmeasures.net/score-and-interpret/interpret-scores/promis/promis-score-cut-points

