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Side effects from chemotherapy may disturb healthy eating. There are many food taboos among Chinese patients
with cancer treated with chemotherapy; they may be conservative in food intake and seek help from traditional
Chinese medicine to adjust to healthy eating. Differences in eating cultures may lead Chinese patients with cancer
to generate different knowledge, attitudes, and behaviors toward healthy eating. This systematic review explored
the knowledge, attitudes, and behaviors toward healthy eating and summarized inﬂuencing factors among Chinese patients with cancer treated with chemotherapy. Two English and three Chinese databases were searched
since 2007. The eligibility criteria were quantitative descriptive studies, participants who were adult Chinese
patients with cancer who received chemotherapy, and primary outcomes that included knowledge, attitudes, or
behaviors toward healthy eating. A total of 12 studies were identiﬁed. The 11-item tool from the Agency for
Healthcare Research and Quality was used to assess quality. All studies were of moderate quality. Narrative
qualitative analysis was considered to summarize the ﬁndings, and the results were reported by scores or percentages. Four studies measured knowledge, and the information about what to eat and how much to eat was
contradictory and confused patients, with little known about Chinese food therapy. Ten studies involved attitudes,
and patients were aware of the importance and willingness for eating guidance before, during, and after
chemotherapy. Strategies to relieve vomiting and nausea, engage in healthy food choices, and seek food therapy
were the main behaviors. The inﬂuencing factors were found only in behaviors, including demographic and
psychological factors. Knowledge, attitudes, and behaviors toward healthy eating are not satisfactory and need to
be improved. More high-quality studies should regard health behavior as a distal outcome and explore the inﬂuences of knowledge and attitudes on behaviors.

Introduction
China is at the stage of transitioning to the cancer proﬁles of developed countries, characterized by a high incidence of cancer. According to
an authoritative prediction based on GLOBOCAN 2020 of the worldwide
data and Chinese data from cancer registry reports, there will be
approximately 4,820,000 new Chinese cancer cases in 2022.1 Despite the
higher incidence, the 5-year relative survival rate for cancer in China is
approximately 9.6% higher than that a decade ago,2 and the number of
patients with cancer is expanding. Given such a large population and

long-term care tasks, quality of life of patients with cancer should be
emphasized, not just the improvement of treatment effect or prolongation of survival time. Furthermore, modiﬁable lifestyle-related factors
play an important role in optimizing the quality of life, and patients with
cancer need to participate in their own health management by adjusting
their lifestyles.3 Among these factors, eating is one of the indispensable
lifestyle factors, and after being diagnosed, patients with cancer become
more conscious of eating because they believe this has a link to prognosis
and recurrence risk.4–6 The American Cancer Society also highlighted the
value of adopting healthy foods to help manage adverse effects during
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the treatment of patients with cancer.7 In addition, according to the results of the nutritional assessment, patients with cancer are given priority
to regulate and maintain their nutritional status through eating to
maintain gastrointestinal function, followed by nutritional support.8
Previous studies9,10 reported that lifestyle changes involving eating
modiﬁcation could signiﬁcantly improve nutritional status such as body
mass index (BMI), body composition, quality of life, prolong survival and
reduce recurrence.
Eating is not only an important part of lifestyle but also a human
health behavior that involves interactions among physiological, psychological, environmental, social, cultural, and other elements.11 Individuals are obviously capable of attending to and modifying their own
eating toward healthier foods that are proven safe, acceptable and
feasible.4,11 The goal of healthy eating includes the type and amount of
food patients consume.6,11 For the former, the recommendation from the
American Cancer Society (ACS) is a diet that is high in vegetables, fruits,
and whole grains, while limiting consumption of red meat and processed
foods.7 For the latter, a study the importance of appropriate proportions
of nutrients (ie, carbohydrates, proteins, and fats) to support energetic
and physiologic needs without excess or inadequate consumption.12
However, being diagnosed with cancer and treatment side effects can
interfere with daily healthy eating and generate unhealthy eating, which
may lead to negative health outcomes.13 The common unhealthy eating
habits included overconsumption of fats and eating too much or too little.
To achieve the goal of healthy food consumption and appropriate proportions, patients with cancer need to change their behaviors from unhealthy eating to healthy eating. “Knowledge, Attitude, and Practice”
(KAP)14 is one of the models that focuses on changes to human health. It
divides the change in human practices into three continuous processes:
knowledge acquisition, belief generation, and behavior formation.
Among them, “knowledge” refers to the understanding and explanation
of relevant knowledge, “attitudes” refers to appropriate beliefs and positive attitudes, and “practice” refers to behaviors that change to achieve a
health goal. Thus, only when patients with cancer acquire healthy eating
knowledge and have a strong sense of desire can it be possible to engage
in behaviors toward healthy eating.
Among a variety of treatments, the number of people receiving
chemotherapy is large and occupies an important position. Compared
with chemotherapy, the side effects of radiotherapy are relatively local
and short-term, such as difﬁculty swallowing and chewing, which mostly
occur in patients with head and neck cancer.15 Surgery is more common
in esophageal and gastric cancers and is characterized by anatomical
changes that lead to difﬁculty swallowing and eating obstruction.16
Studies have shown that patients with cancer who receive these two
treatments mainly carry out swallowing training and learn about gradual
eating, and symptoms can usually be restored within a month. For
chemotherapy, the side effects are systemic and serious, differing
depending on the chemotherapy regimen, including short-term and
long-term effects.17,18 The short-term effects are mainly gastrointestinal
reactions, such as nausea, vomiting, fatigue,19 and taste changes.20
Long-term side effects include energy loss, weight gain,21 adverse
changes in body composition (increased fat mass and decreased muscle
mass),22 and loss of muscle strength.23 Among them, weight gain and
changes in body composition may have profound negative effects on the
quality of life and self-esteem of patients with cancer.24 Of particular note
are patients with lung cancer, breast cancer, gynecological cancer, and
lymphoma. Many patients with these cancers receive chemotherapy, the
effect of chemotherapy is better in these patients, and the chemotherapy
cycles are longer than those in patients with other cancers. However, the
results on the knowledge, attitudes, and behaviors of these patients toward healthy eating are not conclusive. Some studies reported that many
patients with breast cancer were shocked and afraid of weight gain after
chemotherapy,25 some of them sought information about healthy eating
to maintain their body image,26 but some may increase the intake of
sweets and fats to relieve stress.27 Further exploration of more types of
cancer should be considered.

Social inﬂuence is a major determinant of eating.11 Differences in
Eastern and Western eating cultures may lead to the generation of
different knowledge, attitudes, and behaviors toward healthy eating
among patients with cancer undergoing chemotherapy. The differences
are mainly manifested in two aspects: the concept of eating and food
therapy from traditional Chinese medicine (TCM). For the former, the
Chinese may hold more conservative concepts regarding eating when
they are diagnosed with cancer and after treatment.28 After chemotherapy, Chinese patients with cancer are more cautious about food
choices. There are many foods that are considered taboo, which are
called “fawu” in China and may increase the risk of relapse, including
seafood, mutton, and leeks.28 However, Western patients do not have
many taboos about eating; they prefer to try new recipes, eat strongly
ﬂavored foods, and drink sweet beverages to promote the goal of healthy
eating.29 With respect to TCM, Chinese patients with cancer tend to seek
the help of food therapy from TCM after chemotherapy because it is
believed that edible food and medicine are from the same origin, and the
treatment of the disease by eating and medicine may be similar.30
Furthermore, they believe that food therapy can not only ensure the type
and amount of food intake during treatment but also help to treat the
disease and accelerate recovery, and it is safe, without toxic side effects.
However, there are limited reports about Chinese cancer patients'
knowledge, attitudes, and behaviors toward healthy eating under speciﬁc
eating cultures.
The current evidence shows that modiﬁable lifestyle-related factors
play an important role in optimizing quality of life of patients with
cancer. Among them, eating is an indispensable lifestyle factor, and
modiﬁed eating could signiﬁcantly improve nutritional status and quality
of life. Individuals are also capable of attending to and modifying their
own eating toward healthier habits. Being diagnosed with cancer and
chemotherapy side effects can interfere with daily healthy eating and
generate unhealthy eating. Patients with cancer need to acquire knowledge, have positive attitudes, and adopt behaviors to transform unhealthy eating behaviors into healthy eating. Moreover, social inﬂuence
is a major determinant of eating; differences in Eastern and Western
eating cultures may make patients generate different knowledge, attitudes, and behaviors toward healthy eating, and this effect is unclear
among Chinese patients with cancer treated with chemotherapy. The aim
of this systematic review was to summarize the speciﬁc knowledge, attitudes, and behaviors toward healthy eating among Chinese patients
with cancer treated with chemotherapy; determine which patients
perform well or poorly in terms of speciﬁc knowledge, attitudes, or behaviors; and try to support a healthy eating transition among these patients. This study provides a reference for the development of targeted
and localized dietary intervention to facilitate the patients' transition to
healthy eating and improve their quality of life.
Methods
The Preferred Reporting Items for Systematic Reviews and MetaAnalysis (PRISMA) guidelines31 were used to conduct this review and
have been preregistered in PROSPERO (Registration No. CRD
42022312414).
Criteria for considering studies for this review
The eligibility criteria were based on the principles of PICOS. However, the aim of this review was to explore knowledge, attitudes, and
behaviors toward healthy eating, and quantitative descriptive studies
were the main studies included. The eligibility criteria were designed
from three aspects: types of studies, types of participants, and types of
outcomes.
Types of studies
We included quantitative descriptive studies in which the results were
measured and reported by speciﬁc number (percentage or score), mainly
2
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patterns and habits. Thus, patients need to make changes to relieve uncomfortable physiological reactions and adjust to daily healthy eating. In
this review, any reactions and strategies that patients adopted to improve
the type and amount of food consumed were included.
Studies were excluded if they only measured nutritional assessment
indicators, such as body composition index (eg, weight, BMI, hemoglobin), food intake (eg, meat, vegetables, energy, protein, vitamins), or
functional status (eg, muscle strength, grip strength, physical activity);
only measured the incidence and severity of chemotherapy-induced
adverse symptoms; or only measured the application and effect of
nutritional support, such as enteral nutrition.

cross-sectional studies with or without follow-up. The contents were
about cognitive/psychological/behavioral research, providing quantitative results (score or percentage) of measurements of knowledge, attitudes, or behaviors toward healthy eating. The publication language was
English or Chinese, regardless of blinding or publication status.
Types of participants
Study participants were included if they were  18 years old, had
Chinese nationality, and lived in Mainland China, Taiwan, Hong Kong, or
Macao. In addition, they were receiving or had received chemotherapy
with or without combined therapy and were able to eat by mouth independently. Moreover, they were able to freely express their thoughts,
attitudes, and ideas about healthy eating and apply this knowledge to
strategies to promote healthy eating.
Studies were excluded if participants were Chinese immigrants or
living in other countries or at the terminal stage with an estimated survival period of less than 6 months.

Secondary outcomes. Many factors can inﬂuence knowledge, attitudes,
and behaviors toward healthy eating, such as patients’ demographic or
disease and treatment factors, psychological factors, and health status.
Studies that quantitatively measured the relationship between inﬂuencing factors and knowledge, attitudes or behavior and showed speciﬁc
statistical data of signiﬁcant differences (P < 0.05) were included.

Types of outcomes
We classiﬁed primary and secondary outcomes in this review. The
primary outcomes were knowledge, attitudes, and behaviors toward
healthy eating. Studies with at least one of three outcomes were included.
The secondary outcomes included the inﬂuencing factors of knowledge,
attitudes, or behaviors. We included studies in which the results were
measured and reported by a speciﬁc number (percentage or score). For
measurement tools that assessed the score, we intended to include tools
in which the score was rated according to a Likert-type scale and could
indicate the degree/level or frequency of knowledge, attitudes, or behaviors. The ﬁndings had to be validated and reported for validity and
reliability. In addition, the criteria for healthy eating in this review were
roughly deﬁned as a healthy type and amount of food consumed, speciﬁcally including high consumption of vegetables, fruits, and whole
grains, while limiting the consumption of red meat and processed foods,
as well as appropriate proportions of nutrients (ie, carbohydrates, proteins, and fats) to support energetic and physiologic needs without excess
or inadequate consumption.

Search methods for the identiﬁcation of studies
Electronic searching
Initial preretrieval helped us search the English databases. Although
the targeted population was Chinese patients, some studies from Taiwan,
Hong Kong or Macao may be published in English. The best way to ﬁnd
relevant published work is to carefully search at least two different
electronic databases.32 Therefore, to improve the efﬁciency of English
database search, we ﬁrst selected PubMed and Web of Science (WOS),
which are relevant to our topic area, and the number of studies included
was large. Then, other English databases (Embase, Psyclnfo, CINAHL,
and Cochrane) were also searched to determine whether there was a
certain amount of valuable literature, and most of the studies were not
targeted in Chinese or were also included in the literature from PubMed
and WOS. Finally, we decided to select PubMed and WOS for the English
literature search in the ﬁnal retrieval. In terms of publication years, we
discovered that targeted articles that focused on the knowledge, attitudes, and behaviors toward healthy eating emerged after 2007, with an
increasing number of researchers paying attention to patients’ eating
status and starting experimental studies during preretrieval. To maintain
consistency with the English databases, we limited the time period to
after 2007 in all databases.
In the ﬁnal retrieval, two English-language electronic databases
(PubMed and WOS) and three Chinese common databases (CNKI,
WANFANG, and VPCS) were selected, and the publication year was after
2007. In terms of search strategy, based on the deﬁnition and speciﬁc
contents pertaining to healthy eating (Table 1) and the principle of
PICOS,33 we combined subject words and random words,32 including
country (eg, China, Chinese), cancer (eg, tumor, neoplasms), and outcomes (eg, eating knowledge, attitudes, and eating behavior) (Appendix
A). Due to the variety of chemotherapy regimens and study types, the
eligibility criteria were limited rather than the search strategy. The list of
references in the included literature was also hand-searched to supplement additional eligible literature.

Primary outcomes. The initial concept of knowledge was derived from the
KAP model. “Knowledge” in the KAP model refers to the understanding
and explanation of relevant information.14 Patients treated with
chemotherapy need to know the negative effects of disease and chemotherapy on normal eating, the beneﬁts and necessity of healthy eating
changes, and methods to obtain scientiﬁc information on healthy eating.
Studies that used scores or percentages to quantitatively assess the
quantity or quality of healthy eating knowledge that patients mastered
and sources patients used to obtain scientiﬁc information on healthy
eating were included in this review.
The meaning of “attitudes” was also instructed by the KAP model.
“Attitude” in the KAP model refers to the right faith and positive beliefs.14 After knowing the beneﬁts of healthy eating and possessing
enough information about how to change to healthy eating, whether
patients believe in the positive effects of healthy eating and are willing to
make change to promote healthy eating are important components of
attitude. The studies that used scores or percentages to quantitatively
assess the degree to which patients recognize the importance of healthy
eating and willingness to seek help were included in this review.
“Behavior” in the KAP model is a broad concept that refers to manners
and actions that contribute to achieving a healthy goal.14 The goal of
healthy eating refers to a healthy type and amount of food consumed,
speciﬁcally including a diet high in vegetables, fruits, and whole grains,
while limiting consumption of red meat and processed foods, as well as
appropriate proportions of nutrients (ie, carbohydrates, proteins, and fats)
to support energetic and physiologic needs without excess or inadequate
consumption. Healthy eating in patients treated with chemotherapy may be
disturbed by side effects, leading to negative changes in daily normal eating

Data collection and analysis
Selection of studies
After removing duplicate literature, two researchers (YZ and NR)
independently screened the title and abstract of the literature in order of
relevance. Then, the literature that initially met the inclusion criteria was
assessed after full-text screening. If the full-text literature was not
available or relevant data information was missing, the authors were
contacted by email. If the authors were not available, the study was
excluded from this review. The third researcher (CB) adjudicated any
disagreements that could not be resolved by discussion.
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Table 1
Concepts of outcomes and speciﬁc contents pertaining to Chinese patients with cancer treated with chemotherapy.
Outcome

Deﬁnition from KAP
model

Speciﬁc contents pertaining to healthy eating

Summarized aspects in
this review

Number of
studies
involved

Included studies

Knowledge

Understanding and
explanation of relevant
information
The right faith and
positive beliefs

Information about what should be eaten and
how much should be eaten can promote health
after chemotherapy
Perception of the importance of healthy types
and amount of food consumed and willingness
to do something to improve the type and
amount of food consumed

Quantity, quality, source
of knowledge, speciﬁc
TCM knowledge
Perception of importance
and willingness to engage
in healthy eating

4

(Cong et al., 2018), (Zhang et al., 2014),
(Wang et al., 2014), (Luo et al., 2011)

9

Habits and actions that
change to a kind of
healthy goal

Any reactions and strategies that patients
adopted to improve the type and amount of
food consumed

–

4

(Cong et al., 2018), (Hu et al., 2012), (Jiao
et, 2020), (Luo et al., 2011), (Wu et al.,
2017), (Xu et al., 2017), (Zhang et al.,
2010), (Zhang et al., 2014), (Zhu et al.,
2009)
(Cong et al., 2018), (Hung et al., 2018),
(Lou et al., 2014), (Zhang et al., 2014)

Attitudes

Behaviors

Results

Data extraction and management
After an initial literature screening, another two researchers (TH and
LY) independently double-coded and entered information from each
selected study into data extraction forms (Table 2). The following information, including the basic information of the study and outcomes
about knowledge, attitudes, or behaviors toward healthy eating, was
obtained from the included literature:

Search results
A total of 17,761 records were provided in the initial literature
search. After removal of duplicates, 14,471 articles (2690 in English,
11,781 in Chinese) remained. In addition, 14,324 records were excluded
after title and abstract screening. Then, 148 articles, including 1 study,
were added after manual screening in which the full text was assessed for
eligibility. Finally, 12 studies (3 in English, 9 in Chinese) were included
in this review to carry out qualitative synthesis (Fig. 1).

Study details: ﬁrst author, literature, publication year, and research
location.
Population details: participants' cancer type, treatment (only
chemotherapy or combined with other therapy), sample size, and age
range (mean  SD).
Questionnaire details: assessment tool and assessment method
(prevalence or scoring).
Primary outcome details: knowledge, attitudes, or behaviors toward
healthy eating and follow-up period (if relevant).
Secondary outcome details: inﬂuencing factors of knowledge, attitudes, or behaviors toward healthy eating that showed the speciﬁc
statistical data of signiﬁcant differences.

Study characteristics
The characteristics of all 12 included studies are shown in Table 2.
We reported the study characteristics following the framework of “Data
extraction and management” described in the Methods section. The
publication years with the most published studies were 2014 (3
studies), 2018, and 2017 (each with 2 studies), and only one study was
published in other years. The research location spanned 10 provinces,
municipalities, and autonomous regions in China that covered the
eastern, western, northern, and southern parts of the country. For
population details, there was one study each for lung cancer,35 esophageal cancer,36 rectal cancer,37 breast cancer,38 and the remaining
studies included patients with many kinds of cancer. Seven studies38–44
reported that patients received only chemotherapy, and in other studies,
patients received combined therapy in addition to chemotherapy.
Among them, one study38 targeted neoadjuvant chemotherapy, and one
targeted nonﬁrst chemotherapy,42 and the remaining studies were
mainly for the ﬁrst adjuvant chemotherapy. The sample sizes ranged
from 48 to 1027, with a total of 2841, and the ages ranged from 18 to
86 years. For questionnaire details, 11 studies used a self-designed
assessment tool and the assessment method of prevalence. Only one
study35 used a 5-point Likert-type scale to measure scores of behavior
outcomes, which was named the Self-Care Behavior Scale (SCBS). All
measurements were patient-reported and cross-sectional.

Assessment of methodological quality
Quality assessment was conducted using the 11-item tool designed by
the Agency for Healthcare Research and Quality (AHRQ) for Crosssectional Studies.34 Each item was scored as 1 point for “Yes”, 0 points
for “no” or “unclear” and the scores for each study were summed for a
total quality score ranging from 0 to 11 points. A score of 0–3 was classiﬁed as low quality, 4–7 as moderate quality, and 8–11 as high quality.
Two researchers (TH and YZ) independently evaluated the quality of the
included studies according to the 11-item tool. Any disagreements were
resolved after discussion, and a third researcher (LY) provided advice to
reach a ﬁnal consensus.
Data analysis
According to our preretrieval, there was a large heterogeneity of
cancer types, age range, and indicators of outcomes in different studies.
In addition, assessment tools of questionnaires varied, and the results
were also scored differently. Given these differences, narrative qualitative analysis was mainly employed to summarize the ﬁndings of the
included studies initially. Based on the deﬁnition from the KAP model
and speciﬁc contents pertaining to healthy eating, we extracted the results from the included literature that conformed to the contents of
Table 1 and classiﬁed them into three separate categories of knowledge,
attitudes, and behaviors. The scores or percentages of the three outcomes
for healthy eating were reported and discussed. We planned to roughly
divide the results into these three categories ﬁrst; then, if they were
available and of sufﬁcient quality and similarity, we considered summarizing the data statistically.

Primary outcomes of studies
Knowledge of healthy eating
Knowledge refers to the understanding and explanation of relevant
information from the KAP model. In terms of healthy eating, knowledge
refers to information about what should be eaten and how much should
be eaten to promote health after chemotherapy. Accordingly, we summarized the outcome of knowledge from four aspects: quantity, quality,
source of knowledge, and speciﬁc TCM knowledge. A total of four
studies39,41,44,45 involved knowledge. Among them, two studies44,45
measured knowledge of TCM, and one measured quantity,41 quality,39

4

First author, year

Research
location

Sample size/Age
range (mean  SD)

Population

Treatment

Assessment tool

Assessment
method

535/(55.81
 12.20) Y

Not speciﬁc

Chemotherapy

Self-designed

Prevalencea,b

Hu et al., 2012

Binzhou,
Shandong
Province

84/NA

Not speciﬁc

Chemotherapy

Self-designed

Prevalencea

Hung et al., 2018

Taiwan

159/42–86 (65.03
 11.05) Y

Lung cancer

Self-Care
Behavior Scale
(SCBS)

Scoringc,d

Jiao et al., 2020

Luoyang, Henan
Province

100/
60-70 Y

Esophagus
cancer

Chemotherapy
with or without
combined
therapy
Chemotherapy
with combined
therapy

Self-designed

Prevalencea

Lou et al., 2014

Hangzhou,
Zhejiang
Province

255/18–77
(49.12  11.73) Y

Not speciﬁc

Self-designed

Prevalenceb

Chemotherapy
with or without
combined
therapy

Secondary
outcome
(P < 0.05)

Knowledge (quantity,
quality, source, TCM)

Attitude (perception
of importance,
willingness)

Behavior

Related factor

1. Quality: ① 70.7% of
participants had dubious
information; they did not
know what kinds of foods
belonged to scientiﬁc
dietary guidelines; ②
81.7% of participants had
contradictory
information about how
much to eat; ③ 99.6% of
participants received
incorrect information,
such as instructions to
avoid crab, chicken,
lamb, ﬁsh, and prawns,
considered as “fawu”,
which can lead to relapse
and increase the severity
of side effects of
chemotherapy in China.
2. Source: 26% of
participants acquired
eating knowledge from
physicians versus 18.5%
from internet.

Perception of
importance: 95.2% of
participants thought
it was important to
have good eating
habits, such as eating
more protein and
low-fat food, as well
as keeping a good
appetite to maintain
enough intake.

1. 89.2% of
participants took
Chinese food
therapy to
maintain a
balanced diet
and enough food
intake.
2. 23.8% of
participants took
food for special
medical
purposes
(FSMP).
3. 33.2% of
cancer patients
would visit
nutrition clinics
to improve the
type and amount
of food
consumed.

Willingness: 90.5%
of participants were
willing to receive
eating guidance
before
chemotherapy.
Food choice and
nutrition
maintenance
(3.57  0.51)
Willingness: 52.0%
of participants were
willing to receive
eating guidance
during chemotherapy
in hospital.
1. 92.16% of
participants had
diet modiﬁcation
to relieve
symptoms which
can help patients
increase
appetite, and

1. Demographic
or disease and
treatment
factors;
2. Psychological
factors

(continued on next page)
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Multicenter
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Table 2
Study characteristics and ﬁndings of eating-related outcomes (alphabetically ordered).

First author, year

Research
location

Sample size/Age
range (mean  SD)

Population

Treatment

Assessment tool

Assessment
method

Primary outcomes (mean  SD, if relevant)

Knowledge (quantity,
quality, source, TCM)

Attitude (perception
of importance,
willingness)

Secondary
outcome
(P < 0.05)
Behavior

H. Tang et al.

Table 2 (continued )

Related factor

consume enough
amount of food.
2. 5.1% of
participants took
ginger or ginger
brown sugar
ﬂuid.
3. 22.4% of
patients sucked
on peppermint,
etc.
210/28-70 Y

Not speciﬁc

Chemotherapy

Self-designed

Prevalencea

Wang et al.,
2014

Shijiazhuang,
Hebei Province

1027/18-86 Y

Not speciﬁc

Chemotherapy
with combined
therapy

Self-designed

Prevalencea

Wu et al., 2017

Shanghai

108/22-82 Y

Not speciﬁc

Chemotherapy

Self-designed

Prevalencea

Xu et al., 2017

Shenyang,
Liaoning
Province

188/23–75
(54.72)Y

Not speciﬁc

Chemotherapy

Self-designed

Prevalencea

Zhang et al.,
2010

Jinmen, Hubei
Province

48/48-69 Y

Rectal cancer

Chemotherapy
with combined
therapy

Self-designed

Prevalencea

Zhang et al.,
2014

Suzhou, Jiangsu
Province

67/36-77 Y

Not speciﬁc

Chemotherapy

Self-designed

Prevalencea

Quantity: 75.7% of
participants knew that
increasing intake of
vegetables, fruits, and
grains can maintain their
nutrition status after
disruption by the side
effects of chemotherapy.
TCM: 41.8% of
participants knew the
eating precautions when
taking TCM decoctions,
such as avoiding food that
is raw, cold, greasy,
smelly, not easy to digest
and has acrimony
excitant properties and
that it is better not to
drink beverages.

TCM: 10.4% of
participants knew what
they should to eat in

Willingness: 98.5%
of participants were
willing to receive
home-based eating
guidance after
discharge.

Willingness: 97.2%
of participants were
willing to receive
eating guidance
during chemotherapy
in hospital.
Willingness: 59.6%
of participants were
willing to receive
eating guidance
before
chemotherapy.
Willingness: 89.6%
of participants were
willing to receive
eating guidance
during chemotherapy
in hospital.
Willingness: 98.5%
of participants were
willing to receive

98.5% of
participants
were taking or
(continued on next page)
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Fuzhou, Fujian
Province
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and source39 of knowledge. In one study,41 75.7% of patients reported
that they were aware that increasing vegetables, fruits, and grains could
maintain their nutrition status after disruption by the side effects of
chemotherapy. Another study39 demonstrated that 70.7% of participants
had doubtful information; they did not know what kinds of foods
belonged to scientiﬁc diets, with an especially poor understanding about
protein-rich foods. In addition, 81.7% of participants had contradictory
information about how much they should eat; many patients thought
their appetite was not too bad and that they consumed enough food,
whereas they did not reach the target requirements from physicians. In
addition, 99.6% of participants received incorrect information, such as
instructions to avoid crab, chicken, lamb, ﬁsh, and prawns because they
are considered “fawu” for patients with cancer and are widely believed to
lead to relapse and increase the severity of side effects of chemotherapy
in China. For the source of information, 26.0% of participants acquired
eating knowledge from attending physicians rather than from the
network (18.5% of participants).39 Regarding knowledge of TCM, 41.8%
of participants were aware of the eating precautions when taking TCM
decoctions,45 such as avoiding food that is raw, cold, greasy, smelly, not
easy to digest or has acrimony excitant properties, and that it is better not
to drink beverages because the additives and preservatives in the beverages will also affect the absorption of the effective components of TCM
and reduce the efﬁcacy. Furthermore, only 10.4% of participants knew
what should be eaten in Chinese food therapy,44 and most of them did not
know what kinds of food can increase appetite and what should be eaten
to relieve constipation or diarrhea.
Attitudes toward healthy eating
The concept of attitudes from the KAP model refers to the right faith
and positive beliefs. The speciﬁc content pertaining to healthy eating can
be deﬁned as the perception of the importance of consuming a healthy
type and amount of food and the willingness to make changes to improve
the type and amount of food consumed. In this review, we classiﬁed the
outcome of attitude into two aspects: perception of importance and
willingness to eat healthy. A total of nine studies investigated attitude,
one investigated the perception of importance,39 and eight studies
measured willingness.36–38,40–44 A total of 95.2% of patients with cancer
thought it was important to have good eating habits, such as eating more
protein and low-fat food, as well as keeping a good appetite to maintain
enough intake.39 The results on willingness to make changes to promote
healthy eating varied in different populations and with different characteristics of chemotherapy. Because what should be eaten and how
much should be eaten during chemotherapy complex and confusing,
eating-related guidance can directly improve the type and amount of
food consumed. Four studies showed that more than half of the patients
were willing to receive eating guidance during chemotherapy in the
hospital, including one study of patients with esophageal cancer after
surgery (52.0% of participants),36 one for nonﬁrst chemotherapy (97.2%
of participants),42 one among patients with rectal cancer after colostomy
(89.6%),37 and one among neoadjuvant chemotherapy patients (90.0%
of participants).38 In addition, two studies40,43 reported willingness to
obtain eating guidance before chemotherapy (59.6% and 90.5% of participants). One remaining study41 showed that 98.5% of participants
were willing to receive home-based eating guidance after discharge, and
another44 reported that 98.5% of patients with cancer were willing to
receive eating guidance about TCM after chemotherapy.
Behaviors toward healthy eating
The concept of behaviors from the KAP model refers to habits and
actions that can help to reach a healthy goal. In this review, behavior
refers to reactions and strategies that patients adopted to improve the
type and amount of food consumed. A total of four studies35,39,44,46
assessed the outcomes of behavior. One study39 showed that 89.2% of
participants were treated with Chinese food therapy to maintain a
balanced type of food and enough food intake, 23.8% of participants took
food for special medical purposes (FSMP), and 33.2% of patients with

d

c

b

a

The prevalence of eating-related knowledge, attitudes, and practices was assessed based on a “yes” or “no” question.
The prevalence was presented as the percentage of the total population.
Measurement data are presented as the mean of all items from the eating-speciﬁc dimensions.
The outcomes were scored on a 5-point Likert-type scale (responses were recorded using the following scale: 1 ¼ never do it, 5 ¼ always do it).

Willingness: 90.0%
of participants were
willing to receive
eating guidance
during chemotherapy
in hospital (90.0%).
Prevalencea
Self-designed
Chemotherapy
(neoadjuvant)
Breast cancer
60/26–72 (49) Y
Nanjing, Jiangsu
Province
Zhu et al., 2009

had taken
Chinese food
therapy to
increase
appetite.
eating guidance
about TCM after
chemotherapy.
Chinese food therapy;
most of them did not
know what kinds of food
can increase appetite or
what they should eat to
relieve constipation or
diarrhea.

Related factor
Behavior
Attitude (perception
of importance,
willingness)
Knowledge (quantity,
quality, source, TCM)

Sample size/Age
range (mean  SD)
Research
location
First author, year

Table 2 (continued )

Population

Treatment

Assessment tool

Assessment
method

Primary outcomes (mean  SD, if relevant)

Secondary
outcome
(P < 0.05)
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Identification

H. Tang et al.

Records identified through
database searching
(n = 17761)
Web of Science (n = 2355)
PubMed (n = 761)
CNKI (n = 5889)
WANFANG (n = 5756)
VPCS (n = 3000)

Additional records identified
through other sources
(n = 0)

Records after removal of duplicates

Screening

(n = 14471)

Records screened

Included

Eligibility

(n = 14471)

Studies added after
hand-searching
eligible studies
(n = 1)

Records excluded after
abstract/title screen
(n = 14324)

Full-text articles
assessed for eligibility
(n = 147)

Studies included in
qualitative synthesis

Excluded studies (n = 136 )
• Without chemotherapy (n = 67)
• Without outcomes of
knowledge, attitude
or behavior measures
(n= 32)
• Intervention or qualitative studies
(n = 18)
• Child age (n = 10)
• Terminal stage (n = 5)
• Not Chinese (n = 3)
• Complete data analysis results are
not available (n = 1)

(n = 12)

Fig. 1. Flow diagram of study selection process for this review.

participants with many past vomiting experiences, nonserious delayed
nausea, and short periods of delayed vomiting had lower environmental
modiﬁcation behaviors (P < 0.05). A higher distress level (DT) was associated with lower modiﬁcation behavior (P < 0.05). Apart from DT, a
higher level of perceived available resources from health professionals was
associated with a higher likelihood of reporting modiﬁcation behaviors (P
< 0.05). Moreover, higher perceived support from neighborhood and
media/policy was associated with higher modiﬁcation behavior (P < 0.05).

cancer would see nutrition clinics to improve the type and amount of
food consumed. One study35 demonstrated that the score of the dimension of dietary modiﬁcation behaviors from the Self-Care Behavior Scale
(SCBS) was 3.57  0.51, indicating that eating light food is more common than usual. Another study46 targeting symptom relief showed that
92.16% of participants underwent diet modiﬁcations to relieve symptoms, which can help patients increase appetite and consume enough
food, including 5.1% of participants who took ginger or ginger brown
sugar ﬂuid and 22.4% of patients who sucked on peppermint. Another
study44 reported that most patients were taking or had taken Chinese
food therapy (98.5% of participants) to increase appetite, and the therapeutic prescriptions were mainly pork rib soup (68.7% of participants),
black ﬁsh soup (65.7% of participants), and pigeon soup (58.2% of
participants).

Results of quality assessment
The quality ratings of each included study are presented in Table 3. All
studies were rated as of moderate quality. All included studies reported
that the source of information was from surveys, subjects were populationbased, and the studies clearly described the content and use of assessment
tools. No studies explained how missing data were handled, and no studies
provided clarifying or follow-up information to address the missing data.
Four studies35,36,39,46 clearly listed inclusion and exclusion criteria for
subjects. Eight studies36–38,40,41,43–45 indicated the time period used for
identifying patients. Ten studies36–45 indicated whether evaluators of
subjective components of the study were masked to other aspects of the
status of the participants. Only one study35 explained any patient exclusions from the analysis. Nine studies35,37,38,40–45 summarized patient
response rates and completeness of data collection.

Secondary outcomes of studies
One study46 demonstrated the inﬂuencing factors of behavior toward
healthy eating and showed speciﬁc statistical data revealing signiﬁcant
differences (P < 0.05). The factors included demographic or disease and
treatment factors as well as psychological factors. Patients living in urban
areas were more likely than those living in rural areas to engage in environmental modiﬁcation behaviors to cope with nausea and vomiting (P <
0.05), such as avoiding the sight or smell of food and smelling the ﬂavor of
orange or lemon when nauseous. In the same study, outpatients,
8
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Discussion

knowledge of healthy eating referred to information about what should
be eaten and how much should be eaten to promote health after
chemotherapy. We analyzed knowledge from four aspects: quantity,
quality, source, and TCM. The results showed that 75.7% of participants
reported that they were aware that increasing the intake of vegetables,
fruits, and grains can maintain their nutrition status after disruption by
the side effects of chemotherapy. These results were higher than that
reported in another study53 that 57.1% of young breast cancer survivors
thought they received nutritional information from healthy professionals. The main reason could be that the former study was conducted
among inpatients who were undergoing chemotherapy. Due to the
suffering of side effects from chemotherapy, these patients are eager to
seek information about what to eat and how much to eat to relieve side
effects and maintain nutrition. In addition, health professionals can more
easily and frequently provide them with eating information and health
education face to face. The former study targeted populations who were
cancer survivors, and professional information support from hospitals
about eating and diet may be lacking after treatment and discharge.
For sources of information, one included study showed that most
inpatients would like to acquire eating knowledge from physicians rather
than from networks, but evidence from another study54 reported that
more cancer survivors sought knowledge from websites than physicians.
The reason may be that dietary information from health professionals is
readily available for inpatients, whereas outpatient cancer survivors rely
more on the internet for what to eat and how much to eat. Through the
internet, patients can acquire eating knowledge that they are able to
understand by text, pictures, or videos according to their educational
level, which expands the amount and sources of eating knowledge. Thus,
information support toward healthy eating should continue to be provided to patients with cancer after treatment, and the knowledge should
be modiﬁed and targeted based on patients’ treatment trajectory.
One included study39 showed that the quality of eating information
that patients with cancer received cannot be guaranteed. A total of 99.6%
of Chinese participants received incorrect information because the
researcher formulated the standard of right or wrong from the perspective of TCM, namely, that crab, chicken, lamb, and seafood were regarded as the wrong types of food to eat because they are all “fawu” in
China, which can lead to recurrence. In addition, 70.7% of participants
received dubious information, and they did not know what kinds of foods
belonged to scientiﬁc diets, with an especially poor understanding about
protein-rich foods. These results were different from Western studies,
which showed that there were few food taboos, and the intake of
adequate high-quality protein foods such as ﬁsh, eggs, and shrimp was
emphasized,55 and the related information was provided to patients, such

In Asian cultures, many foods are considered taboo for patients with
cancer treated with chemotherapy. Chinese patients show conservative
eating habits and are more eager to seek help from TCM to relieve the
side effects of chemotherapy and adjust to healthy eating. Differences in
eating cultures may lead Chinese patients with cancer undergoing
chemotherapy to generate different knowledge, attitudes, and behaviors
toward healthy eating from those of their Western counterparts.
Quality of included studies
The quality of all included studies was moderate, and well-designed
studies are lacking. Deﬁciencies were mainly reﬂected in several aspects. First, most of the studies did not clearly state the inclusion and
exclusion criteria of participants, such as disease stage or chemotherapy
characteristics, which may make the results less representative. For
example, at the early stage and the ﬁrst time that patients with cancer
received chemotherapy, they were more interested in eating knowledge
about how to prevent or relieve vomiting and nausea.47,48 However,
patients who have undergone several sessions may become accustomed
to side effects and pay less attention to the intake of healthy food because
of poor palatability. Second, only one study35 explained how many patients were excluded from items. Other studies reported only participants
in the ﬁnal analysis, and it is not clear whether there were any excluded
patients. Third, most of the studies did not describe how confounding
factors were assessed or controlled. Confounders commonly inﬂuence
eating-related outcomes, such as the quality of sleep,49 drugs,50 and the
level of hormones.51 Moreover, no studies explained how missing data
were handled in the analysis, but some of them checked for missing data
and asked patients to ﬁll in the missing ﬁeld. Finally, no follow-up information was reported in the included studies. To improve the quality of
the study and keep the results scientiﬁc, clear inclusion and exclusion
criteria about population, treatment, and measurements are highlighted.
In addition, explicit statements of patient exclusion for analysis, confounders, and techniques to handle missing data should be considered in
the study design.
Primary outcomes for healthy eating
Knowledge of healthy eating
Being diagnosed with cancer can cause individuals to break their
healthy eating habits, and receiving chemotherapy is considered an opportunity to gain timely healthy eating information.52 In this review,
Table 3
Critical appraisal of included studies.
Study (Reference)

Item 1

Item 2

Item 3

Item 4

Item 5

Item 6

Item 7

Item 8

Item 9

Item 10

Item 11

Total score

Quality rating

Hung et al., 201835
Jiao et al., 202036
Zhang et al., 201037
Zhu et al., 200938
Cong et al., 201839
Hu et al., 201240
Luo et al., 201141
Wu et al., 201742
Xu et al., 201743
Zhang et al., 201444
Wang et al., 201445
Lou et al., 201446

1
1
1
1
1
1
1
1
1
1
1
1

1
1
0
0
1
0
0
0
0
0
0
1

0
1
1
1
0
1
1
0
1
1
1
0

1
1
1
1
1
1
1
1
1
1
1
1

0
1
1
1
1
1
1
1
1
1
1
0

1
1
1
1
1
1
1
1
1
1
1
1

1
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
1

0
0
0
0
0
0
0
0
0
0
0
0

1
0
1
1
0
1
1
1
1
1
1
0

0
0
0
0
0
0
0
0
0
0
0
0

6
6
6
6
5
6
6
5
6
6
6
5

Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

Item 1: Deﬁne the source of information (survey, record review); Item 2: List inclusion and exclusion criteria for exposed and unexposed subjects (cases and controls) or
refer to previous publications; Item 3: Indicate time period used for identifying patients; Item 4: Indicate whether or not subjects were consecutive if not populationbased; Item 5: Indicate if evaluators of subjective components of study were masked to other aspects of the status of the participants; Item 6: Describe any assessments
undertaken for quality assurance purposes (eg, test/retest of primary outcome measurements); Item 7: Explain any patient exclusions from analysis; Item 8: Describe
how confounding was assessed and/or controlled; Item 9: If applicable, explain how missing data were handled in the analysis; Item 10: Summarize patient response
rates and completeness of data collection; Item 11: Clarify what follow-up, if any, was expected and the percentage of patients for which incomplete data or follow-up
was obtained.
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willingness of patients with cancer to receive dietary guidance before,
during, and after treatment and provide dietary guidance according to
patients’ preferences and characteristics to better promote healthy eating.

as what kinds of foods are high in protein and how to make protein
shakes to supplement extra protein according to patients' interests.56 In
terms of the amount of food intake, most Chinese patients with cancer
thought they ate enough food, whereas their intake did not meet the
physicians’ requirements for basic energy intake for the day. The result
was similar to another study21 from Australia in which a number of patients reported that the recommended servings were poorly understood
or remembered, and patients could never truly quite work out how much
should be eaten with ﬁve servings, which always seemed slightly indistinct to them. Thus, knowledge about the type and amount of food intake,
especially for high-protein food and the recommended servings for each
meal, should be speciﬁc and expressed clearly.
After chemotherapy, Chinese patients with cancer were keen to seek
help from TCM, such as food therapy and TCM decoctions, but only
10.4% of participants knew what to eat in accordance with Chinese food
therapy. Although the positive effect of TCM on eating has been recognized in recent years, due to the complexity of TCM and food therapy, it is
difﬁcult to know and understand professional information. A qualitative
study57 showed that when Chinese patients with cancer received
chemotherapy, the misunderstanding of food therapy often led them to
overly consume tonics, including chicken soup and donkey-hide gelatin
because they thought it could help them to quickly recover. However,
another survey58 from Scotland showed that over 30% of participants
agreed that patients should only use complementary and alternative
medicines recommended by doctors, pharmacists, or nurses. Thus, patients with cancer should learn about food therapy with the guidance of
health professionals and treat this information objectively.

Behaviors toward healthy eating
Behaviors toward healthy eating refer to any reactions and strategies
that patients adopt to improve the type and amount of food consumed. In
this review, four studies measured behavior toward healthy eating, which
exhibited large heterogeneity. First, the percentage of Chinese cancer
participants who adopted food therapy from the included studies was high
(89.2%–98.5%), which is higher than a study63 from Malaysia, in which
31.7% of cancer survivors used dietary supplements. In addition, another
included study showed that 23.8% of participants used FSMP, and the
percentage was also lower than that of patients taking Chinese food therapy. The probable reason may be that there are many specialized TCM
hospitals and departments in China that make food therapy easily available. Moreover, compared to other dietary supplements, such as vitamins,
minerals, herbs, or FSMP, Chinese patients believe more strongly in a
positive and safe effect of food on disease.64 Food therapy uses common
foods in daily life and exerts its natural effects to help the human body
obtain health. However, patients with cancer need to treat food therapy
objectively according to their own disease and treatment characteristics
and then take food therapy with the guidance of professional TCM doctors.
Chinese patients with cancer engage more in their own food choices
and nutrition maintenance, which was contrary to another study26 from
the Netherlands about the self-management of weight and nutrient intake
during and after chemotherapy. The main reason could be that Chinese
patients attach great importance to the type of food intake and matching of
three meals a day. Their families are also very willing to participate in their
food selection process.65 Choosing healthy and fresh ingredients with
family members and eating them together can help patients better
improve the type of food they eat. Therefore, health professionals should
stimulate social support for Chinese patients with cancer, especially family
support, to enhance their conﬁdence in selecting food and maintaining
nutrition.
Another included study assessed strategies to relieve nausea and
vomiting on eating. Most of the participants would modify their diet to
relieve symptoms (92.16%), and some of them would suck on peppermint and take ginger or ginger brown sugar ﬂuid. The results were
consistent with other studies29,66 about taste or smell alterations after
chemotherapy. Since chemotherapy can have a negative effect on the
mucosa of the mouth or tongue, it reduces the cells of taste buds that
sense taste, changes taste and smell, and ultimately affects the preference
for type of food and amount of food intake.20 To fully promote healthy
eating, patients with cancer also need to have diet modiﬁcation to relieve
symptoms caused by chemotherapy, which may deeply interfere with
eating, especially vomiting, nausea, and taste alteration.

Attitudes toward healthy eating
In this review, attitudes included the perception of the importance of
eating healthy types and amounts of food and the willingness to make
changes to improve the type and amount of food consumed. First, one
study showed that 95.2% of inpatients realized it was important to have
good eating habits, such as eating more protein and low-fat food, as well
as keeping up a good appetite to maintain enough intake. The result was
higher than that of another study59 from Iceland among adult cancer
survivors. The probable reason could be that chemotherapy seriously
affects the nutritional status of patients. Eating is a determinant of health,
and it is also an important modiﬁable factor that can reduce the risk of
malnutrition,60 so inpatients pay more attention to the effect of appropriate types and amounts of food to adjust their nutritional status
compared to survivors who have ﬁnished their treatments.
The results of patients' willingness to make changes to improve the
types and amounts of food they ate varied with different characteristics of
chemotherapy. One included study reported that 98.5% of participants
had a willingness to receive TCM-related eating guidance. In addition, two
included studies showed that patients with cancer wanted eating guidance
before chemotherapy, and one of the studies that targeted chemotherapy
for the ﬁrst time had a higher percentage of patients who were willing to
receive eating guidance (90.5%). Another study demonstrated that many
patients also wanted home-based eating guidance after discharge
(98.5%). These results are slightly different from those of another study,61
in which patients with cancer expressed a need for eating support during
chemotherapy, and the unmet need for supportive care was highest during
treatment. The main reason could be that in this review, we included
patients who received the ﬁrst or nonﬁrst chemotherapy treatment. Before
their ﬁrst chemotherapy, patients experience fears related to the unknown
aspects of chemotherapy. Most of them may have to face chemotherapy
without having fully come to terms with their diagnosis, and after the
description of side effects from social networks or other patients, they
hope to obtain eating knowledge in advance to prepare their mind and
better cope with the disturbance. For patients who have ﬁnished many
rounds of chemotherapy, home-based eating is new and challenging, and
they also worry about their ability to handle this task and need to receive
speciﬁc guidance.62 Thus, health professionals should pay attention to

Inﬂuencing factors of knowledge, attitudes, or behaviors toward healthy
eating
The inﬂuencing factors were found only in behaviors, which were
demographic or disease and treatment factors, as well as psychological
factors. First, patients living in rural areas may have higher environmental modiﬁcation behavior. This result was the opposite of another
study67 that found that rural cancer survivors did not eat a wide variety
and amount of food with limited assistance. The main reason could be
that the relationship and interaction between neighbors are closer in
rural Chinese patients, they usually have a relatively simple living
environment, and many suggestions of daily eating-related modiﬁcations
are also from the surroundings. Moreover, inpatients had higher modiﬁcation behavior, which was different from another qualitative study68
that showed that cancer survivors exhibit highly individualized approaches to self-management integration. The probable reason could be
that inpatients often undergo chemotherapy, so the eating problems
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summarized the included studies in percentages or scores to help quantify and compare the results. In addition to the strengths, this study still
has some limitations that should be noted. First, the PRISMA checklist is
normally used for systematic reviews of intervention studies. Although it
is widely used in various study designs, targeted checklists for crosssectional studies should be considered further. Second, in view of the
workload and to improve efﬁciency, we searched two common Englishlanguage electronic databases, although the population of this review
was Chinese patients with cancer, and we initially retrieved another four
English-language electronic databases. Third, we designed the cutoff
search date to be 2007, mainly according to the preretrieval results of
Chinese literature. Finally, quantitative and intervention studies were not
included. This is our initial exploration, and the purpose of this review
was to determine the assessment tool and the speciﬁc percentage or score
of different outcomes, which can allow us to better compare and analyze
the results. Quantitative and intervention studies that follow targeted
research aims will be included and analyzed in the future.

caused by side effects are obvious and severe, and patients tend to
actively be motivated to do something to modify the type and amounts of
food. Additionally, the included study showed that patients who experienced more serious and longer delayed vomiting and nausea were more
likely to adapt modiﬁcation behavior. Obviously, the more severe
adverse reactions a patient experiences, the more likely he or she will be
to adjust behaviors to relieve discomfort and improve nutritional status.
Psychological factors play an important role in eating. Psychological
status can affect behavior toward healthy eating directly.69 One included
study showed that a low level of DT and high perceived available sources
from others (health professionals, neighborhood, and media) were linked
with high modiﬁcation behavior. Apparently, patients with a high level of
distress would be more afraid of disease, pay excessive attention to the
negative effects of adverse reactions on eating, and fail to respond with the
appropriate and objective behavior to cope with it.70 However, patients
with a low level of distress are more positive about self-management and
feel conﬁdent that they can adjust their eating to improve their health.
Apart from psychological distress, patients with cancer also need external
support for healthy eating.71 Eating is not only an important part of lifestyle but also a human health behavior that involves interactions among
physiological, psychological, environmental, social, cultural, and other
elements. With the development of information technology and the
improvement of medical levels, the combination of various sources of
support will help patients make the transition to healthy eating.

Conclusions
To our knowledge, this systematic review is the ﬁrst to explore and
summarize knowledge, attitudes, and behaviors toward healthy eating and
to provide insight into cognitive, psychological, and behavioral aspects of
eating among Chinese patients with cancer treated with chemotherapy.
The ﬁndings showed that the quality of knowledge about healthy eating is
not satisfactory, and the information about what patients should to eat and
how much they should eat is contradictory and confusing. In addition,
many Chinese patients with cancer did not know the speciﬁc information
about what should be eaten in accordance with Chinese food therapy, and
they should learn about food therapy with the guidance of health professionals and treat it objectively. In terms of attitudes, many Chinese
patients with cancer were aware of the importance of healthy eating
during treatment with chemotherapy and had a willingness to receive
eating guidance before, during, and after chemotherapy. More eating
guidance about the type and amount of food is needed throughout the
chemotherapy cycle. In terms of behaviors, Chinese patients with cancer
used food therapy in TCM, changed their food choices, and modiﬁed their
diets to relieve symptoms to improve the type and amount of food
consumed. More high-quality studies are needed that consider health
behavior as the distal outcome and explore the relationships of knowledge
and attitudes on behaviors toward healthy eating.

Clinical implications
This review has provided some opportunities for future directions. It
is recommended to assess associations between knowledge, attitudes,
and behaviors toward healthy eating. Within the included literature,
most studies chose one of the outcomes and explored its inﬂuencing
factors. In future studies, behavior should be regarded as the distal
outcome. A preliminary check using bivariate correlations between
knowledge/attitudes and behaviors can be tested based on the KAP
model and then the moderating effect of other factors can be tested.
Unraveling the relationship of associations will help identify eatingrelated intervention strategies. Moreover, validated and tested assessment tools targeting knowledge, attitudes, and behaviors toward healthy
eating are needed. This would increase the scientiﬁc rigor of the measurement results and narrow the heterogeneity of the results. Furthermore, more high-quality studies are needed to identify knowledge/
attitudes/behaviors toward healthy eating changes following different
chemotherapy cycles, as this is important to determine the time point of
intervention and the speciﬁc content of intervention.
Knowledge about the type and amount of food intake, especially for
high-protein food and the recommendation servings each meal, should
be provided and explained clearly by health professionals. Additionally,
patients with cancer should learn professional information about food
therapy with the guidance of health professionals and treat it objectively.
In terms of attitudes, health professionals should provide eating guidance
before, during, and after chemotherapy according to patients’ willingness and needs. Behaviors toward healthy eating suggest that health
professionals should stimulate social support for Chinese patients with
cancer, especially family support, to help them select the type and
amounts of food. In addition, patients with cancer need to have diet
modiﬁcations (such as ginger or ginger brown sugar ﬂuid, peppermint) to
relieve symptoms caused by chemotherapy, which may deeply interfere
with eating, especially vomiting, nausea, and taste alteration.
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Strengths and limitations
This systematic review had the following strengths: In the research
method, we conducted preretrieval and then modiﬁed the study design
and search strategy. In addition, we deﬁned the eligibility criteria and
extracted information following the principles of PICOS to improve the
scientiﬁc and normative rigor of the review. In the data analysis, we
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