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Food consumption of cancer patients: where
are the inadequacies?

Consumo alimentar de pacientes oncolégicos: onde estao as
inadequacoes?

Abstract

Introduction: Eating habits can directly influence the individual's health status,
and modulate the risk for Chronic Non-Communicable Diseases, such as
cancer. Objective: To evaluate the diet quality of individuals undergoing cancer
Methods: Descriptive cross-sectional study, with 50 adult
individuals undergoing cancer treatment. To assess the diet quality, the 24-
hour recalls were analyzed and the Diet Quality Index associated with the
Digital Food Guide (DQI-DFG) was applied. The correlation of the DQI-DFG
with the study variables was evaluated using Student's t-test, ANOVA and
Pearson's correlation coefficient. Results: The study sample showed a
predominance of females (68%), with a mean age of 58 years + 12.0 years.

treatment.

The most common type of cancer among women was breast cancer (32%)
and among men, intestinal cancer (6%). According to the DQI-DFG, most of
the population studied was classified as having intermediate diet quality
(66%), while 28% were classified as having low quality and only 6% as having
good quality. Of the total sample, 48% of the patients were overweight and
the most reported symptom was hyporexia, followed by nausea and vomiting.
Conclusion: The diet quality of cancer patients was classified as intermediate,
which indicates the need for interventions focused on dietary changes
combined with the minimization of gastrointestinal symptoms to improve
dietary intake and response to treatment.

Keywords: Quality of the diet. Side effects. Healthy eating. Nutrition.

Resumo

Introdugdo: Os habitos alimentares podem influenciar diretamente no estado
de saude do individuo, e modulam o risco para doencas cronicas ndo
transmissiveis, como o cancer. Objetivo: Avaliar a qualidade da dieta de
individuos em tratamento oncoldgico. Métodos: Estudo transversal descritivo,
com 50 individuos adultos em tratamento oncoldgico. Para a avaliacdo da
qualidade da dieta, foram analisados os Recordatorios de 24 horas e aplicado
o Indice de Qualidade da Dieta associado ao Guia Alimentar Digital - IQD-GAD.
Foi avaliada a correlacdo do IQD-GAD com as variadveis de estudo por meio
dos testes t-Student, ANOVA e coeficiente de correlacdo de Pearson.
Resultados: A amostra do estudo apresentou predominancia do sexo feminino
(68%), com média de idade igual a 58 anos + 12,0 anos. O tipo de neoplasia
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mais ocorrente entre as mulheres foi de mama (32%) e entre os homens, de
intestino (6%). De acordo com o IQD-GAD, a maioria da populag¢do estudada
foi classificada com qualidade da dieta intermediaria (66%), enquanto 28%
foram classificados com baixa qualidade e apenas 6% com boa qualidade. Do
total da amostra, 48% dos pacientes estavam com excesso de peso e O
sintoma mais relatado foi hiporexia, seguido de nduseas e vomitos. Conclusao:
A qualidade da dieta de pacientes oncoldgicos foi classificada como
intermediario, o que indica a necessidade de intervencfes focadas em
mudang¢as alimentares combinadas a minimizagdo dos sintomas
gastrointestinais para melhorara ingestdao dietética e a resposta ao
tratamento.

Palavras-chave: Qualidade da dieta. Efeitos colaterais. Alimenta¢do saudavel.
Nutri¢do.
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INTRODUCTION

With the growing industrial and technological evolution in the world over the last few decades, society has faced a
number of changes in dietary patterns. The accumulation of tasks and the shortage of time have led individuals to
consume less fresh and minimally processed foods and to increase their intake of ultra-processed foods and fast food.'?

According to Louzada et al,? Brazilians who consume ultra-processed foods have a high intake of total fat, saturated
fat, trans fat, free sugar and sodium, as well as an insufficient intake of fibre and nutrients. This dietary profile goes against
the recommendations of the Dietary Guidelines for the Brazilian Population and contributes to the development of obesity
and other chronic non-communicable diseases (CNCDs), including cancer.#

According to the Instituto Nacional de Cancer José Alencar Gomes da Silva (INCA - José Alencar Gomes da Silva
National Cancer Institute), by 2030 it is estimated that there will be approximately 27 million new cases of neoplasms in
the world and around 17 million deaths from the disease. In Brazil, the projections are also alarming: 625,000 new cases
of malignant neoplasms are expected for the three-year period 2020-2022.5°

The accelerated development of cancer, characterised by the rapid multiplication of malignant cells, has a direct
impact on the quality of life and nutritional status of those affected. These impacts continue, or even intensify, with the side
effects of antineoplastic treatments.”

Among the most common cancer treatments are surgery, radiotherapy, immunotherapy and chemotherapy, the latter
being responsible for symptoms that are recognised by their side effects, such as: nausea, vomiting, inappetence, changes in taste,
mucositis, stomatitis, diarrhoea, gastrointestinal damage, among others®'" These symptoms, isolated or associated, lead to a
reduction in energy and nutritional intake, contributing to the malnutrition often seen among cancer patients.'?

In Brazil, the prevalence of malnutrition in cancer patients is around 44%, according to the multicentre study conducted by
Waitzberg et al." through the Inquérito Brasileiro de AvaliagdoNutricional(BRANUTRI- Brazilian Nutritional Assessment Survey).
According to INCA, around 20 per cent of cancer deaths are due to malnutrition, rather than the oncological disease.™

Worsening malnutrition can lead patients to a state of cancer cachexia, characterised as a "multifactorial syndrome with
continuous loss of musculoskeletal mass'."® This depletion of muscle mass is called sarcopenia, which is directly associated with a
reduction in the quality of life of these individuals and increased toxicity caused by chemotherapy, both in patients who are already
malnourished and in those who are eutrophic and overweight.'6”

Generally, patients with tumours in the head and neck, oesophagus, stomach, colon, rectum, liver and pancreas are most
affected by malnutrition, associated with the effects of chemotherapy, which interfere with their dietary quality."”®

Given the scenario of worsening diet quality among Brazilians due to the increased intake of ultra-processed foods and
considering the possibility of altered dietary intake due to illness and treatment, this study aimed to assess the diet quality of
patients undergoing oncological treatment.

MATERIALS AND METHODS
Selection of individuals and study design

This is a descriptive cross-sectional study using secondary data from a retrospective study carried out in 2019 with
50 patients undergoing cancer treatment at a public hospital in the interior of the state of Sdo Paulo .8 The original study
from which the data was collected had already been approved by the Research Ethics Committee of the same institution,
under CAAE 17466319.8.0000.5438.

Data Collection

The following sociodemographic, clinical and anthropometric information was collected: gender, age, type of cancer,
gastrointestinal symptoms, Body Mass Index (BMI), arm circumference and calf circumference.
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Body mass (kg) was measured using a predision scale and height (cm) using a portable stadiometer. The anatomical
landmarks protocol was carried out using the International Society for the Advancement of Kinanthropometry (ISAK)
anthropometry method; all measurements were taken on the participant's right side.™

After calculating BMI, the classification used for adults was:®
= <185kg/m*Underweight
*  185t0 24.9 kg/m? Eutrophy
= 25t029.9 kg/m*Overweight
= >30kg/m?% Obesity
After calculating BMI, the classification used for the elderly was: %
= <21.9kg/m? Underweight
= 22to27kg/m? Eutrophy
= 27.1t0 32 kg/mzOverweight

= >32.1kg/m* Obesity

In order to assess the quality of these patients' diets, 24-hour food records (24HR) were filled in by them personally;
one day's data was collected, this being a typical day in terms of dietary pattern; the 24HR were analysed using the Diet
Quiality Index Associated with the Digital Food Guide (IQD-GAD).?' The 24HR data was entered into the NutrabemPro®
software? to estimate energy and nutrient intake and assess diet quality using the DQI-GAD.”’

Diet Quality Index associated with the Digital Food Guide (IQD-GAD)

The IQD-GAD is an instrument developed to assess the quality of the diet of healthy individuals, based on the
guidelines drawn up by Harvard University's School of Public Health, adjusted for Brazilian eating habits. To compose the
index, foods are dlassified into groups according to their similarity in nutritional composition, andstandardised according
to portions compatible with the essential criteria for health promotion. The IQD-GAD results are categorised into: "good
quality", ifthe score is greater than or equal to 70; "intermediate quality", if the score is between 40 and 70; and "low quality",
if the score is less than or equal to 40.7'

Diet therapy for oncological patients aims to promote the supply of protective foods in order to maintain good
nutritional status; therefore, the quality of the diet for these patients does not differ from an adequate and healthy pattern
of food consumption.

Analysing the data

The Shapiro-Wilk normality test was applied to determine the other statistical tools to be used. The association
between diet quality and the variables age, BMI and anthropometric measurements was checked using Pearson's Linear
Correlation. The t-Student test was used to assess differences in diet quality in relation to gender; the same test was also
used to analyse the different diet classifications in relation to the location of the neoplasm. The ANOVA test with Bonferroni
post hoc was used to analyse the differences in diet quality according to BMI; and the chi-squared test was used to analyse
the relationship between diet quality and the symptoms reported by patients as a result of chemotherapy and
radiotherapy treatment. All the analyses were carried out using SPSS software, version 20.0, and the significance level
adopted was 95%.

RESULTS
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The study population was predominantly female (68%), with a mean age of 58.0 (SD=12.0) years. The most common type
of neoplasm among women was breast cancer (32%) and among men, bowel cancer (6%).

Regarding the quality of the diet, the average final score was 50.2 (SD=14.8) points, with 66 per cent of the participants
having a diet of intermediate quality, 28 per cent of low quality and only 6 per cent of the individuals having a diet classified as good
quality. Table 1 shows the sociodemographic, clinical and anthropometric characteristics of the patients according to diet quality.

Table 1. Sociodemographic, clinical and anthropometric characteristics of patients according to the IQD-GAD
classification. Franca (SP), 2021. (n=50)

Varisble Low quality Intermediate Good quality Total
(n=14) (n=33) (n=3) (n=50)
N % N % N % N %
Sex
Female 12 24 19 38 3 6 34 68
Male 2 4 14 28 0 0 16 32
Age
29to 40 yearsold 0 0 10 1 2 6 12
41 to 59 yearsold 9 18 8 16 2 4 19 38
60to 70 yearsold 5 10 M 22 0 0 16 32
71 to 85 yearsold 0 0 9 18 0 0 9 18
Type of neoplasm
Breast cancer 3 6 1 22 2 4 16 32
Bowel cancer 4 7 14 0 0 1 22
Laryngeal cancer 0 4 1 2 3 6
Others 7 14 13 26 0 0 20 40
Symptoms
Diarrhoea 0 0 2 4 2 4 4
Adinamia 2 4 2 4 0 0 4
Constipation 0 0 2 4 0 0 2
Nausea 5 10 8 16 0 0 13 26
Vomit 5 10 6 12 1 2 12 24
Hyporexia 3 6 13 26 0 0 16 32
3ormore 1 2 3 6 0 0 4 8
Adult BMI
Low weight 0 0 1 2 0 0 1 2
Eutrophy 2 4 5 10 2 4 9 18
Excess weight 7 14 7 14 1 2 15 30
Elderly BMI
Low weight 1 2 5 10 0 0 6 12
Eutrophy 1 2 9 18 0 0 10 20
Excess weight 3 6 6 12 0 0 9 18

BMI: Body Mass Index | Diet quality: "good quality",
score >70; "intermediate quality", score between 40 and 70; and "low quality", score <40.
Source: own elaboration.
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The age (r=0.194, p=0.178) and gender (p=0.795) of the study participants was not associated with diet
quality. There was also no association between IQD-GAD results and anthropometric variables, as shown in
Table 2.

Table 2. Correlation between anthropometric variables and diet quality in cancer patients. Franca (SP), 2021.

(n=50)
Variable r p-value
Armcircumference 0,1590 0,2700
Calfcircumference 0,1030 0,4780

Source: owne laboration.

Diet quality also did not differ according to the location of the neoplasm (p=0.625) or according to the symptoms
reported by the patients. It is worth mentioning that diet quality did not differ even between patients with the concomitant
presence of three symptoms (p=0.8892).

Table 3 shows the mean and standard deviation of portions consumed and scores for each of the food groups that
make up the IQD-GAD, according to diet quality. The items with the highest mean scores were pulses and oilseeds,
followed by vegetables and fruit, while the three food groups with the lowest mean scores were wholemeal cereals, tubers
and roots, followed by the refined cereals group, and beef, pork or processed meat.

Table 3. Mean and standard deviation of the score for each food group consumed by cancer patients, according
to IQD-GAD. Franca (SP), 2021 (n=50)

Low quality Intermediate Good quality
Food Groups
(n=14) (n=33) n=3)

ModerationComponents
Sugars and sweets 2,74 +2,16 4,27 + 1,66 4,83 +0,30
Meat: beef, pork or processed meat 1,69 +2,17 235+2,32 3,33 +2,89
Refinedcereals 0,99 + 1,64 1,68+ 1,95 2,63+0,70
Processed fats 4,84 + 0,60 4,84 + 0,66 5,00 + 0,00
SuitabilityComponents
Poultry fish and eggs 2,27 £3,91 6,92 +5,71 12,50 £ 0,00
Wholegrain cereals, tubers and roots 0,43 +1,30 0,18 £ 0,39 0,00 £ 0,00
Fruits 3,11+ 4,70 7,31 +5,74 8,79 + 5,60
Vegetables 3,36+2,14 8,42 +4,59 11,14 + 6,54
Pulses and oilseeds 3,34 +552 9,63 + 5,05 12,39 +2,43
Dairy products 427 + 3,56 4,83 + 3,86 6,67 £5,47
Oils and fats 3,30+2,15 5,82 +2,05 7,50+ 0,00
Total 30,35+ 29,85 56,26 + 33,96 74,78 + 23,93

Source: owne laboration.

Interms of average portion consumption, the food groups classified as adequacy components were below the ideal
intake range, with the exception of oils and fats, which were within the ideal range. On the other hand, the moderation
food groups, refined cereals and beef, pork and processed meats were above the ideal intake range established by the
IQD-GAD. The data is shown in Table 4.
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Table 4. Mean and standard deviation of the portion of each food group consumed by cancer patients, according
to the IQD-GAD and ideal intake intervals. Franca (SP), 2021

Food Groups Portion Intake interval Classification
ModerationComponents
Sugars and sweets 0,50 + 0,67 00-05 In between
Meat: beef, pork or processed meat 1,08+1,0 00-05 Above the range
Refinedcereals 1,95+0,75 00-1,0 Above the range
Processed fats 0,13 +0,21 00-05 In between
SuitabilityComponents
Poultry fish and eggs 046 £ 0,57 05-1,0 Below the range
Wholegrain cereals, tubers and roots 0,70 +0,30 20-30 Below the range
Fruits 0,80 £+ 0,95 1,5-30 Below the range
Vegetables 1,70+ 0,98 20-30 Below the range
Pulses and oilseeds 0,67 £0,71 1,0-15 Below the range
Dairy products 0,81 +0,69 1,0-1,5 Below the range
Oils and fats 1,11+0,72 1,25-1,75 In between

Source: owne laboration.

DISCUSSION

The sample in this study was predominantly female, in advanced adulthood, and breast cancer was the
most common neoplasm in this group. These demographic and clinical data are partially consistent with
national findings. According to the 2020 estimates for the country published by INCA, cancer is actually more
prevalent in people over the age of 50, although it is more likely to occur in men.®

The study carried out by Rodrigues et al.?®> with patients undergoing oncological treatment, attended
by the Sistema Unico de Saude (SUS- Unified Health System), in a city in the interior of the state of So Paulo,
like the present study, showed a predominance of female patients. The authors also found a higher
occurrence of breast cancer among women,?? as in this study and in the national data published by INCA.®

With regard to male patients, this study found that the highest incidence of cancer in men was colon
and rectum cancer, followed by laryngeal cancer. Although national figures indicate that the highest incidence
of cancer in men is prostate cancer, cases of bowel cancer have been on the rise in recent years, making it
the second most common cancer not only in men, but also in women.?* According to estimates published
by INCA, 41,000 new cases of bowel cancer are expected in 2021.°

Regarding the results of the anthropometric assessment by BMI, most of the cancer patients in this
study were overweight. This result is corroborated by data presented by the Associacdo Brasileira para o
Estudo da Obesidade e da SindromeMetabdlica(ABESO- Brazilian Association for the Study of Obesity and
Metabolic Syndrome), which shows that more than 55 per cent of the Brazilian population is overweight, with
increasing projections in the coming years.?>

Still on the prevalence of overweight, Miranda et al. conducted a quality of life assessment study with
patients undergoing cancer treatment and also found a higher rate of overweight according to the BMI
classification, especially among women with breast cancer.?
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Although most of the patients in this study were overweight, there was also a proportion (24 per cent)
of elderly people who were thin according to BMI. Pinho et al.?’ showed in a multicentre study of individuals
undergoing cancer treatment that the elderly were at greater risk of malnutrition when compared to adults.

This same multicentre study also showed that gastrointestinal symptoms resulting from the side effects
of treatment were more common among the elderly, the most common being lack of appetite, which was
strongly associated with malnutrition.?” Inappetence was also a symptom experienced by the participants in
this study, affecting 40% of the elderly and having repercussions on the quality of their diet.

In this study, diet quality was assessed using the IQD-GAD.?" The results of the application of this index
showed a final average of 50 points, classifying the diet as intermediate quality.

In terms of food group scores, pulses had the highest average scores, as did vegetables and fruit. The
higher score given to these food groups is explained by the 1QD-GAD assessment criteria, which gives
maximum points when these foods are consumed in accordance with the ideal consumption portion.?!

It is worth mentioning that although fruit and vegetables had higher average scores, when analysed by
the average portions consumed and compared to the ideal intake range, it was observed that the intake of
this food group was still insufficient compared to the IQD-GAD guidelines.?’

Insufficient consumption of fruit and vegetables is also demonstrated by Perin et al.,?® in a study of 59
patients undergoing chemotherapy treatment, which found that most of the patients in the sample
consumed fruit and vegetables every day, but not all of them reached the necessary daily recommendation
established by the Healthy Eating Index (HEI-2010).° Similar results were also seen in the study conducted by
Zanchinet al.>® with 50 women with breast cancer. The researchers found that the consumption of fruit and
vegetables was insufficient and not very varied, compared to the recommendations of the Adapted Food
Pyramid.?'

It is known that the low consumption of fruit and vegetables does not only occur in the population of
cancer patients who suffer from the side effects of treatment. According to the national telephone survey,
Vigitel (Surveillance System for Risk and Protective Factors for Chronic Diseases by Telephone Survey),
published in 2020, more than 60 per cent of those interviewed showed that they did not have an appropriate
dietary intake, with low consumption of fruit, vegetables and legumes.? These results are also presented in
the analysis of food consumption in Brazil carried out by the IBGE Institute,” , which showed that a large part
of the population has an insufficient consumption of fruit, vegetables and whole grains.

The legumes and oilseeds food group, as mentioned, also had the highest average IQD-GAD score,”’
which is due to the traditionally regular consumption of beans among Brazilians. However, despite being one
of the groups with the highest average score, consumption was still insufficient, according to the ideal portion
values established by the IQD-GAD.?

This consumption of pulses, although less than ideal, is explained by the results of the survey of food
consumption in Brazil, carried out by the IBGE Institute.” The survey shows that rice and beans are still the
most traditional dish for Brazilians, and that even with a reduction in consumption over the years from 2008
to 2017, these are still the foods most consumed by the population.

According to the results published by Vigitel (2020) on bean consumption among Brazilians, it was
found that 59 per cent of those interviewed consumed beans frequently during the week and that men ate
more than women. It was also observed that, for both sexes, frequent bean consumption tended to decrease
with increasing schooling.
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Lima et al. published a study with a group of 183 individuals, case-control, in a hospital in Paraiba,
regarding food consumption and its relationship with breast cancer. The authors found that the participants
in the study mentioned beans as one of the foods they consumed most on a daily basis, and this was strongly
associated with a reduction in the risk of breast cancer.® Similarly, the consumption of beans was also
associated with a reduction in the risk of oral cavity cancer, as shown by the study by Marchioni et al, carried
out with more than 800 individuals from Latin America.®*

The wholemeal cereals, tubers and roots group contributed the least to the final DQI-GAD score,’’
because the patients in the sample consumed far less than the ideal portion. This result is similar to the study
by Azevedo et al.> with cancer patients, in which it was found that the consumption of wholegrain foods was
low and insufficient.

Insufficient consumption of wholegrains was also pointed out in the POF (Family Budget Survey) survey
for 2017 and 2018, carried out by the IBGE. The survey showed that the consumption of fibre from grains
and wholegrain foods fell in all age groups, most significantly among older women due to the deterioration
in the quality of their diet.

An interesting finding in this study was the adequate consumption of portions of sugars and sweets,
which were within the ideal intake range adopted by the IQD-GAD.?" This result contradicts the findings of
national studies showing an increase in the consumption of this food group by the general population.’='
However, when it comes to cancer patients, studies have shown a relationship between low consumption of
sweet foods and changes in taste caused by chemotherapy treatment.®2¢

These changes in the taste buds of cancer patients were exposed by Maniglia et al.,® who, when
assessing the perception of taste in patients undergoing antineoplastic treatment, found that sweet flavour
was perceived more intensely by these patients. The same findings were found by Sanchéz-Lara et al.,*® in a
study with 60 individuals, in which the authors also perceived the sweet taste more intensely.

In short, when the average portions consumed by the patients in this study were analysed, the food
groups classified as adequacy components, such as: poultry, fish and eggs; wholegrain cereals, tubers and
roots; fruit; vegetables; legumes and oilseeds; milk and dairy products, showed insufficient consumption, with
average portions below the ideal established by the IQD-GAD.?" On the other hand, the food groups classified
as moderate components - specifically, refined cereals and beef, pork and processed meats - showed
inadequate consumption, with the average portion above the IQD-GAD ideal.?’

Increased consumption of ultra-processed foods has been identified as one of the risk factors for
developing chronic non-communicable diseases and, according to national data, 18.2 per cent of Brazilians
consume five or more ultra-processed food groups every day, with this consumption being even higher
among men.>3?

In the study conducted by Azevedo et al. with 20 cancer patients, consumption of red and processed
meats was higher than recommended during the assessment week.> The same result was demonstrated by
Goncalves et al.*” in a study of 61 women with breast cancer, in which they had a higher consumption of
meat than the recommendations of the Food Guide for the Brazilian Population, used as a criterion for
analysis. Red and processed meats, when consumed in excess, increase the risk of developing malignant
neoplasms. This relationship is demonstrated by the International Agency for Research on Cancer's document
on the relationship between red and processed meats and the process of carcinogenesis.*®

On the other hand, in the same document, the authors state that meat contains proteins of high
biological value and important micronutrients such as iron, B vitamins and zinc.*® Therefore, for cancer
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patients, the consumption of red meat is necessary because it is a source of iron, since iron deficiency
anaemia is observed in a large number of individuals affected by the disease, not only due to the inflammatory
processes resulting from cancer, but also due to the depreciation of food consumption in the face of the
discomfort caused by the treatments.?940

It's worth highlighting the importance of dietary technique when preparing food, especially meat. The
IQD-GAD?" does not consider preparation techniques and these can be relevant risk markers for assessing
diet quality, especially in relation to cancer.?*

We should also highlight an important limitation of the study, which was the application of the IQD-
GAD?' to assess the quality of the diet of cancer patients and the elderly, since it was created to assess a
healthy, adult population. In addition, the method of assessing food intake using the R24H may contain errors,
as well as not representing the individual's usual consumption, since it depends on the memory of the
research participant who may have underestimated the consumption of foods seen as unhealthy, as well as
overestimating foods known to be healthy. Even with the limitations reported, the results of this study can
serve to develop strategies aimed at improving the dietary quality of patients undergoing cancer treatment,
promoting changes in eating habits and lifestyle for a better quality of life for these individuals.

CONCLUSION

The IQD-GAD revealed that most of the cancer patients assessed had a diet of intermediate quality and
a significant minority had a diet of good quality. The food groups that contributed to the high level of
inadequacy were: refined cereals and red and processed meats, which were above the recommended level,
and the groups of white meats, whole grains, fruit, vegetables, dairy products, pulses and oilseeds, which
were below the recommended level.

These results reinforce the need for educational interventions in this population to improve nutritional
status and response to cancer treatment.
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