
Aim of the study: To evaluate an 
association between food products 
consumption, dietary intake and the 
incidence of selected gastrointestinal 
symptoms (nausea, vomiting, diar-
rhea and constipation) in cancer pa-
tients undergoing chemotherapy. 
Material and methods: Fifty six wom-
en receiving chemotherapy for ovarian 
cancer were eligible for the study. An-
thropometrical measurements were 
assessed. The dietary intake was eval-
uated by 24-hours food records. The 
association between the consumption 
of selected food products and gastro-
intestinal symptoms incidences was 
assessed by modified semi-quanti-
tative food frequency questionnaire 
including 77-different food items that 
was developed and applied in cancer 
patients undergoing chemotherapy. 
Results: BMI values indicated 9%, 
45%, 30% and 16% of patients as un-
derweight, normal weight, overweight 
and obese respectively. Only 23% and 
32% of patients never experienced 
nausea and constipation when 43% 
and 45% never experienced vomiting 
and diarrhea. Nausea was promoted 
by oils, constipation by chocolate and 
chocolate products and diarrhea by 
dairy products, stone fruit and apple. 
Significant inverse correlations were 
found between vomiting and the in-
take of energy, fat, protein, carbohy-
drates, B groups vitamins, vitamin D, 
phosphorus and zinc. The difference 
in energy intake between marginal 
values of vomiting incidence exceed-
ed 400 kcal. 
Conclusions: Dietary intake as well 
as specific food products influence on 
gastrointestinal side effect of chemo-
therapy in cancer patients. The dietary 
approach based on either exclusion or 
limited intake of selected food prod-
ucts and improvement of diet could 
reduce and prevent chemotherapy 
induced gastrointestinal symptoms 
therefore should be taken under con-
sideration in clinical practice.
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Introduction

The incidences of cancer rise up in recent decades. Despite the new drugs 
and techniques in medicine are developing, cytotoxic chemotherapy is the 
only treatment option for many patients. While the use of chemotherapy has 
significantly improved survival rates, the symptoms associated with chemo-
therapy remain a major burden for patients [1].

The most common chemotherapy side effects associated with gastroin-
testinal tract are taste changes, chemotherapy induced nausea and vom-
iting (CINV), constipation and diarrhea [2, 3]. The prevention of CINV has 
been revolutionized over the past years. Guideline-based treatment means 
that vomiting can be prevented in the majority, but not in all patients [4]. 
The incidences of CINV depend mainly on chemotherapy regimen, where 
high emetogenic agents (> 90% of patients) include i.e. cisplatin, cyclophos-
phamide and dacarbazin [5]. Constipation occurs in an average of 41% of 
patients undergoing chemotherapy, most common when treated with the 
vinca alkaloid group [6]. However, other factors such as advanced age, de-
creased mobility, dietary errors, psychological alterations and cancer related 
complications (tumor growth, plexus invasion, adhesions, hernias, radio-
therapy, peritoneal carcinomatosis, and opioids) may increase its occurrence 
[6]. The incidences of chemotherapy-induced diarrhea (CID) vary depending 
on the regimen used. It has been reported to be as high as 80% when treat-
ed with 5-fluorouracil and irinotecan [7]. Other chemotherapeutic agents 
associated with diarrhea include: cisplatin, cyclophosphamide, doxorubicin, 
paclitaxel, topotecan, etc. [8]. However, also in the case of CID other factors 
such as diet (deficiency of vitamin A and zinc, excess of vitamin C, high fiber 
diet, high osmolar dietary supplements, milk or milk products), infection, 
inflammatory factors, malabsorption, medications, neuroendocrine factors 
and psychological factors appear to be associated with an increased inci-
dence of CID [7, 8]. 

The knowledge concerning dietary modification depending on cancer 
side effects based mostly on clinical experience and there is a lack of the 
scientific data in this area. Still little is known also about the self-manage-
ment dietary behaviors in patients suffering from cancer. In clinical practice 
the implementation of non-pharmacologic strategies play an important role 
as adjuncts to pharmacological agents in alleviating chemotherapy induced 
gastrointestinal symptoms. Therefore we aimed this study to find associa-
tion between dietary intake, consumption of specific food products and che-
motherapy related gastrointestinal side effects (nausea, vomiting, diarrhea 
and constipation) in cancer patients undergoing chemotherapy. 
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Material and methods

Participants

From 56 women who were eligible for the study 44 com- 
pleted and provided all questionnaires. The study was per-
formed in patients receiving chemotherapy for ovarian can-
cer at the Department of Oncology at Poznan University of 
Medical Sciences (Poznan, Poland) from May to December 
2014. Patients were eligible if they had been receiving at 
least 2 cycles of chemotherapy (radical or palliative) with 
histological confirmed cancer. Exclusion criteria were as 
follow: non-malignant diseases or other that mentioned 
above cancer, bad performance status (≥ 3) according to 
Eastern Cooperative Oncology Group (ECOG) [9]. All study 
women in our clinic received emetogenic prophylaxis based 
on actual guidelines [10]. The study was performed in accor-
dance with the Helsinki Declaration. The subjects gave their 
written consent for the study. 

Nutritional status and energy intake

Body weight and height were measured with accuracy to 
0.10 kg and 0.5 cm respectively (Radwag, Radom, Poland). 
Body mass index (BMI) was calculated in all patients. The 
energy intake was evaluated by 24-hours food records with 
a dietician checking of data completion (Dietetyk, National 
Institute of Food and Nutrition, Warsaw, Poland). Patients 
filled out the questionnaire 3 day prior the admission to the 
clinic for the next chemotherapy cycle. 

Gastrointestinal symptoms and food 
consumption

Previously validated a 77-item questionnaire [11, 12] 
was used to evaluate the incidence of chemotherapy in-
duced gastrointestinal symptoms and describe an associ-
ation between them and selected food products. Patients 
were asked to answer question “how often have you had”: 
nausea, vomiting, constipation and diarrhea on a 6-point 
scale ranging from 0 (“Never”) to 5 (“very often”). Next they 
marked food products that they recognized as increasing 
gastrointestinal symptoms, separately for: nausea, vomit-
ing, constipation and diarrhea. Food products that were in-
dicated by 5–10% of patients were classified as moderately 
connected with specific symptoms and those highlighted 
by more than 10% of women as significant. Additionally 
patients were asked about the dietary supplements intake 
that could potentially influence the occurrence of nausea 
and vomiting or constipation and diarrhea.

Statistical analysis 

Categorical data were presented as raw numbers and 
percentages. Continuous data were presented as means 
and standard error of mean (SEM). Data were compared 
using Kruskal-Wallis test with Dunn post-hoc test. The 
Spearman correlation coefficient (r) was calculated to 
measure the strength and direction of a relationship. The 
following interpretation of correlation coefficient was 
used: 0 indicates no relationship, values between 0.7 and 
1.0 (–0.7 and –1.0) indicate a strong positive (negative) re-
lationship, between 0.3 and 0.7 (0.3 and –0.7) moderate, 

between 0 and 0.3 (0 and –0.3) a weak positive (negative), 
–1 a perfect negative and +1 a perfect positive relationship. 
Statistical analysis was performed with the use of Statisti-
ca 12 Software (StatSoft, Tulsa, US).

Results

The characteristics of studied population are present-
ed in Table 1. The most of the woman were characterized 
by advanced stages of cancer and undergone subsequent 
line of chemotherapy. Mean value of BMI (25.2 kg/m2) indi-
cated overweight, which refer to 30% of patients; however 
only 9% were underweight, 16% obese and 45% normal 
weight. 

The incidence of chemotherapy induced gastrointes-
tinal symptoms and intake of dietary supplements were 
presented in Table 2. Constipation and nausea were much 
more frequently observed than diarrhea and vomiting 
(20%, 18%, 7% and 7% respectively for often and very of-
ten answer). From all patients 66% used anti CINV sup-
plements and 57% anti-constipation or diarrhea supple-
ments. Only 23% and 32% of patients never experienced 
nausea and constipation respectively when 43% and 
45% never experienced vomiting and diarrhea. However, 
the use of anti CINV supplements was reported in 8 of 10 
patients who have never experienced nausea and in all 
who have never experienced vomiting. Similarly, 11 of 14 
patients with no constipation and 14 of 20 with no diar-
rhea symptoms used anti-constipation or diarrhea supple-
ments respectively.

The list of food products increasing the incidences of 
chemotherapy induced gastrointestinal symptoms was 
presented in Table 3. From those, oils were the only that 
significantly increased the incidence of nausea (moder-
ately also the incidence of vomiting). The consumption of 
chocolate and chocolate products was significantly related 

Table 1. Characteristic of study population (n = 44) 

Race / ethnicity n (%)

Caucasian 44 (100)

Stage at diagnosis n (%)

Early 11 (25)

Advanced 33 (75)

Line of chemotherapy n (%)

1 15 (34)

2 + 29 (66)

Chemotherapy regimen n (%)

Platinum based 35 (79.5)

Antracyclines 5 (11.5)

Topotecan 4 (9)

Anthropometry Mean (SEM)

Age (years) 58.6 (1.5)

Body weight (kg) 65.1 (2.2)

Body height (cm) 160.4 (0.89)

BMI (kg/m2) 25.2 (0.74)

SEM – standard error of mean
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to increased incidence of constipation. Products like: dairy 
products, stone fruit and apple were significantly related 
to the incidence of diarrhea. 

The energy intake depending on gastrointestinal symp-
toms incidence was presented on Fig. 1. A significantly 
reduced energy intake was related to the occurrence of 
nausea (r = –0.38; 95% CI: from –0.62 to –0.08, p = 0.0141) 
and vomiting (r = –0.56; 95% CI: from –0.74 to –0.30,  
p = 0.0002). Mean energy intake was 452 kcal lower compar-
ing marginal values by nausea incidence (1619 to 1167 kcal) 
and 443 kcal lower (1493 to 1050 kcal) by vomiting respec-
tively. No relationship between diarrhea (r = –0.05; 95% CI: 
from –0.35 to 0.26, p = 0.7513), constipation (r = –0.21; 95% 
CI: from –0.49 to 0.10, p = 0.180) and energy intake was ob-
served. Nausea was additionally inversely correlated to the 
intake of fat, saturated fatty acids (SFA) and monounsatu-
rated fatty acids (MUFA), when vomiting inversely correlated 
to the intake of protein, carbohydrates, fat, SFA, MUFA, poly-
unsaturated fatty acids (PUFA), phosphor, zinc, and B group 
vitamins (B1

, B
2
, B

6
, B

12
, PP). MUFA intake was also inversely 

correlated with the incidence of constipation when no signif-
icant correlations in diarrhea were found (Table 4). 

Discussion

The presented study provides consistent evidence that 
almost 80% of cancer patients experienced ever nausea, 
almost 70% constipation and over 50% vomiting and di-
arrhea during the chemotherapy. It has been shown that 
that significant link exists between chemotherapy induced 
gastrointestinal symptoms and dietary intake or specific 
food product intake. 

Guidelines for CINV treatment and prevention describe 
specific pharmacological interventions depending on che-
motherapeutic agent potential, although there is lack of in-
formation regarding nutritional modifications [4, 5, 13, 14]. 
The current study aimed to fill this gap in the literature. In 
one of the already published systematic review, focusing 
on dietary management in gastrointestinal complications 
from chemotherapy, it has been suggested rather specif-
ic dietary behaviors than avoiding specific food (except 
overly fatty and sweet foods) [6]. Several self-care strat-
egies were described by Williams et al. [15] in the follow-
ing categories using complementary medicine as frame-
work: diet/nutrition/lifestyle change (eg: use of nutritional 
supplements; modifications of food and of eating habits; 

Table 2. Incidence of chemotherapy related gastrointestinal symptoms and use of dietary supplements 

Symptom Incidence of chemotherapy related gastrointestinal symptoms no (%)

never very rare rare sometimes often very often

Nausea 10 (23) 11 (25) 9 (20) 6 (14) 8 (18) 0 (0)

Vomiting 19 (43) 10 (23) 6 (14) 6 (14) 3 (7) 0 (0)

Constipation 14 (32) 10 (23) 6 (14) 5 (11) 5 (11) 4 (9)

Diarrhea 20 (45) 13 (30) 6 (14) 2 (5) 1 (2) 2 (5)

Use of dietary supplements no (%)

Nausea and vomiting Yes 29 (66) No 15 (34)

Constipation and diarrhea Yes 25 (57) No 19 (43)

Table 3. Food products increasing the incidence of chemotherapy related gastrointestinal symptoms 

Symptoms occurrence Nausea Vomiting Constipation Diarrhea

Significant Oils None Chocolate and chocolate 
products

Dairy products
Stone fruit

Apple

Moderately Milk and dairy products
Eggs

Candies
Cookies

Ice cream
Citrus fruits

Tropical fruits
Berries

Pear
Apple

Banana
Cruciferous vegetables

Bulb vegetables
Tomato 
Paprika

Legumes
Vegetable juice
Processed meat 

Fat-rich fish

Oils
Bulb vegetables
Processed meat 

Cheeses 
Salty snacks 
White bread
Animal fats

Ice cream
Citrus fruits

Tropical fruits
Berries

Pear
Banana

Cruciferous vegetables
Tomato 
Paprika
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naps, sleep, and rest), mind/body control (eg, relaxation 
methods, prayer, music, attending granddaughter’s sports 
events) biologic treatments (vitamins), herbal treatments 
(green mint tea), and ethnomedicine (lime juice and gar-
lic). There are also eating habits that usually apply cancer 
patients as for example: eating slowly, with small and fre-
quent meals; avoiding intake of liquids during meals, us-
ing well-tolerated foods with neutral odors, preferring dry 
foods, staying away from the kitchen during food prepara-
tion, eating in a pleasant, cool environment with fresh air 
[6]. We have decided to take an advantage of our patients 
and use directly their experience with diet and consump-
tion of different food products during the chemotherapy. In 
the current study, more than 10% of patients indicated oils 
as products significantly increasing incidence of nausea. 
Further, next 5 to 10% of patients indicated much more po-
tential candidates within food products that may increase 
CINV. Of course for proper assessment of the relationship 
between food and the incidence of gastrointestinal symp-
toms we should take under consideration possible dietary 
errors that could be related to subjective evaluation of 
patients and indication of only several food products as-
sociated with an increased incidence of mentioned above 
chemotherapy side effect. However, the strong support 

of medical staff during the dietary examination seems to 
exclude major confusions or misunderstanding of dietary 
questions by analyzed patients. 

Chemotherapy induced diarrhea recommendations 
include, beside pharmacological treatment also diet mod-
ifications [7, 8]. These consider avoiding spicy foods, caf-
feine, alcohol and fruit juices, high osmolar dietary supple-
ments, vegetables, especially cruciferous as well as lactose 
containing products, high fiber and high fat food [8]. How-
ever, due to the lack of information regarding nutritional 
modification, recommendations based rather on clinical 
practice than scientific evidences. In the previously pub-
lished systematic review it has been indicated even more 
food products that should be avoid by cancer patients 
[6]. Among them dairy products, apples and stone fruits 
(apricot, cherry, nectarine, peach, and plum) are listed and 
indicated by majority of our patients as increasing the in-
cidence of diarrhea. 

Constipation is also recognized as one of the main 
symptoms reported by cancer patients. Nevertheless, 
behind the chemotherapy there are also biologically ac-
tive substances that may cause the constipation [16, 17]. 
Müller-Lissner et al. [18] pointed out that these patients 
with constipation report altered stool form after food and 
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beverage consumption more often than healthy subjects. 
Additionally, among these chocolate was the most fre-
quently mentioned and perceived as caused constipation. 
Therefore, psychological factors could also influence our 
patients during the selection of these products. 

Currently, on the market, there are many ready to use 
either products or beverages containing energy by cancer 
patients to increase calories intake. However, none from 
the examined patients consumed such products, which 
could not influence the obtained results of energy intake. 
We have already reported in previously published study 
that patients suffering from ovarian cancer did not reach 
even 25 kcal per kg of body weight during the day [11]. The 
changes in energy and nutrients intake are especially visi-
ble when we take into account separated cycles of cytotox-
ic chemotherapy [12]. Usually, the changes in energy intake 
are directly related to body weight changes [19]. Especially, 
as pointed out Grosvenor et al. [20] gastrointestinal symp-
toms (nausea indicated in 39%, vomiting in 27% and con-

stipation in 41% of patients) potentially influencing weight 
loss are prevalent early in the course of cancer patients 
with regard to lower caloric intake, nutritional status and 
prior therapy experience. However, in current study only 
small percentage of patients was underweight, which stay 
in line with previously published data [11, 21]. In early 90’s 
has been already indicated that a significant percentage 
of patients who even received exclusive oral feeding did 
not cover a minimum acceptable quantity of their energy 
requirements [22].

Limitations

Despite an increasing number of dietary intervention 
studies applying pharmacologic and non-pharmacologic 
strategies in alleviating chemotherapy induced nausea 
and vomiting, the body of evidence remains limited by 
small sample size. Only future clinical trials with long-term 
follow-up periods can address this limitation. The het-
erogeneity of study population could influence results of 
this study. We believe that by change in dietary behaviors 
patients could increase energy intake which will result, in 
most cases, in a higher quality of life.

In conclusions, dietary intake as well as specific food 
products influence on gastrointestinal side effect of che-
motherapy in cancer patients. The dietary approach based 
on either exclusion or limited intake of selected food prod-
ucts and improvement in dietary intake could reduce and 
prevent chemotherapy induced gastrointestinal symp-
toms and should be taken under consideration in clinical 
practice. The arguments for such an approach come from 
practical experience showing that the total energy intake 
is the driving force for better nutritional status and leads 
to better outcomes in the treatment of cancer patients. 

The authors declare no conflict of interest.
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