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ABSTRACT
Introduction Nutritional challenges are common 
consequences of cancer, and they do not only occur in the 
hospital setting. They are also frequent after completion 
of treatment, and nutritional interventions in community- 
based post- treatment rehabilitation services are important. 
The first step towards initiating any nutritional intervention 
is to identify the individual in need hereof, but evidence is 
limited on the applicability of different nutrition screening 
and assessment tools in the post- treatment rehabilitation 
services. The aim is to systematically review and identify 
nutrition screening and assessment tools appropriate for 
use in patients with cancer and survivors of cancer in 
hospital or community- based healthcare settings.
Methods and analysis In this systematic review, 
the electronic databases PubMed, CINAHL Complete 
and Embase were searched systematically using 
comprehensive search strategies. Primary searches 
were carried out in August 2018 with updated searches 
performed in November 2019.  Clinicaltrials. gov and 
PROSPERO International Prospective Register of 
Systematic Reviews will be searched for additional 
relevant studies. Studies will be included if they validate 
a nutrition screening or assessment tool in adult patients 
with cancer or survivors of cancer. No restriction on 
publication date will be applied, and full- text articles 
in English, Danish, Norwegian and Swedish are 
eligible for inclusion. Two reviewers will independently 
conduct screening of search results, study selection, 
data extraction and quality assessment. Data will be 
synthesised narratively.
Ethics and dissemination No ethical approval is 
required. Results will be reported in accordance with the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses statement and published in an international 
peer- reviewed journal. Furthermore, results will be 
presented in relevant research and clinical fora to facilitate 
transfer of results to clinical practice in benefit of patients.
PROSPERO registration number CRD42018096678.

INTRODUCTION
Nutritional challenges are common conse-
quences of cancer, and their occurrence is 
not restricted to the hospital setting.1 2 Cancer 
and cancer treatment may affect nutritional 

intake and requirements,1 3 and the high 
risk of cancer- related malnutrition has been 
documented in several groups of patients 
with cancer4–9 and survivors of cancer.10 
Nutrition impact symptoms affecting dietary 
intake, nutritional status and quality of life 
are frequent,10–13 and may occur or persist 
years after completion of treatment.10 14 
Hence, nutritional challenges are not only 
topics of concern in the hospital setting 
during cancer treatment but also in the 
community- based post- treatment rehabilita-
tion services. The nature of the nutritional 
challenges may vary across settings. In the 
hospital setting where patients with cancer 
are in the acute phase of their trajectory, 
tumour- related metabolic derangements and 
systemic inflammation contribute greatly to 
cancer- related malnutrition.3 In the post- 
treatment phase, nutritional challenges are 
often caused by nutrition impact symptoms 
and other late effects15 rather than by a meta-
bolic stress response.

For several cancer types, increasing inci-
dence rates combined with increased survival16 
have led to an increase in the population of 
survivors of cancer and thereby an increased 
demand for appropriate community- based 

Strengths and limitations of this study

 ► The systematic review protocol has been developed 
in accordance with the Preferred Reporting Items 
for Systematic review and Meta- Analysis Protocols 
guidelines.

 ► A comprehensive literature search strategy has 
been developed to retrieve a broad spectrum of rel-
evant studies.

 ► Excluding other publication types than full text ar-
ticles may impose a risk of relevant grey literature 
being excluded.
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post- treatment rehabilitation services including manage-
ment of nutritional challenges.

Nutritional interventions can improve nutritional 
status and quality of life in some patients with cancer17 18 
and survivors of cancer,19 but initiation of any nutritional 
intervention requires a systematic identification of the 
individual patient who requires and will benefit from 
the intervention. The European Society for Clinical 
Nutrition and Metabolism recommends that nutrition 
screening is performed at cancer diagnosis and repeated 
regularly depending on the clinical situation,1 and that 
any nutritional intervention is initiated with a nutritional 
assessment of among others dietary intake and nutrition 
impact symptoms.1 Yet, there is no consensus on which 
tools to use in this nutrition screening or assessment 
in the different healthcare settings. Several tools have 
been developed to screen for and assess nutritional risk, 
nutritional status and nutrition impact symptoms,1 20 21 
but many of these tools have primarily been validated in 
patients with cancer during treatment. Less is known on 
their ability to assess post- treatment nutritional challenges 
and to identify survivors of cancer who will benefit from 
post- treatment nutritional interventions. Since the nature 
of nutritional challenges may vary across settings, so may 
the applicability of different nutrition screening and 
assessment tools. Furthermore, nutrition screening and 
assessment tools may have been designed for different 
purposes, for example, identify nutritional status, iden-
tify need for nutritional interventions or predict effect of 
nutritional interventions.22 An overview of the different 
nutrition screening and assessment tools for patients with 
cancer and survivors of cancer and the tools' applicability 
in the different healthcare settings could inform health-
care professionals in the selection of tools for their clinical 
practice. Hence, this systematic review seeks to answer the 
following research question: ‘Which nutrition screening 
and assessment tools are appropriate for systematic nutri-
tion screening and assessment in patients with cancer 
and survivors of cancer in hospital or community- based 
healthcare settings?’.

Study objectives
The objectives of the study are:

 ► To identify nutrition screening and assessment tools 
validated in patients with cancer and/or survivors of 
cancer.

 ► To evaluate the following for each identified tool:
 – Purpose of the tool: is the tool validated for assess-

ment of nutritional status as defined by the authors 
of the given study, nutritional risk, nutrition impact 
symptoms, to identify patients who will benefit from 
nutritional intervention and so onor other purpos-
es? Benefit from nutritional interventions can be 
defined as a clinically relevant improvement in clin-
ical outcome following nutritional interventions in 
patients with cancer/survivors of cancer who have 
been categorised as being malnourished/at nutri-
tional risk according to the tested tool.

 – Patient group: which patient groups according to 
cancer diagnoses and treatment modality has the 
tool been validated in?

 – Setting: is the tool validated in patients with cancer 
during treatment or survivors of cancer after com-
pletion of treatment?

 – Administration: is the tool supposed to be admin-
istered or filled out by health professionals or 
patients?

 – Validation: how was the tool validated? (con-
tent validity or other domains recommended by 
COnsensus- based Standards for the selection of 
health Measurement INstruments (COSMIN),23 
predictive values compared with a gold standard or 
a given clinically relevant outcome, etc).

 ► To discuss whether the identified tools can be recom-
mended for use in systematic nutrition screening and 
assessment in patients with cancer and survivors of 
cancer, and at which time point of the cancer trajec-
tory the tool will be relevant to use.

METHODS AND ANALYSIS
This systematic review protocol has been developed in 
accordance with the Preferred Reporting Items for System-
atic review and Meta- Analysis Protocols statement.24

Eligibility criteria
Inclusion and exclusion criteria based on population, 
exposure, comparators and outcome are summarised in 
table 1.

Population
The population of interest includes adult patients with 
cancer and survivors of cancer (18+ years).

No restriction on cancer type is applied, and studies are 
included regardless of whether they focus on one specific 
group of patients with cancer/survivors of cancer or on a 
heterogeneous group of patients with cancer/survivors of 
cancer. Studies including patients with cancer/survivors 
of cancer as a part of a heterogeneous patient population 
will only be included, if data for the subgroup of patients 
with cancer/survivors of cancer are presented separately. 
In that case, only data regarding the cancer subgroup will 
be extracted.

Exposure
Studies will be included if they test the validity of a given 
nutrition screening or assessment tools. To assess the 
eligibility of the studies, the following definition of nutri-
tion screening and assessment tools will be used: tools 
(including patient reported outcome measures) that 
combine more than one variable related to nutritional 
intake, nutritional risk, nutritional status25 and nutrition 
impact symptoms (as described under the Search strat-
egies section) to yield an overall result. Hence, studies 
assessing single variables, for example, body weight, will 
not be included, while a study that uses a combination 
of, for example, body weight and dietary intake to cate-
gorise participants according to nutritional status or risk 
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can be eligible. The definition of nutritional status or risk 
may vary across included studies, and studies who fulfil 
remaining eligibility criteria will not be excluded based on 
their definition of nutritional status. Since blood samples 
and other biochemical tests are not readily available in all 
healthcare settings, the tools must comprise non- invasive 
measurements. Hence, tools including blood samples 
and other biochemical tests will be excluded.

Comparators
Comparators can be a gold standard defined by the 
authors of the given study or none. The gold standard 
may vary between studies depending on the type of tool 
being assessed, and an example of a gold standard could 
be another validated assessment tool or a clinical test. 
Studies with no comparator may include studies assessing 
internal consistency, cross- cultural validity and other 
domains where a comparator is not needed.

Outcomes
Studies will be included if they test the validity of a tool 
using any of the following outcomes: validity, predictive 
value, sensitivity, specificity, accuracy, internal consistency, 
reliability, measurement error, content validity, structural 
validity, hypotheses testing, cross- cultural validity, crite-
rion validity, responsiveness, prognostic value.

The validity can be tested against a gold standard or 
a given clinically relevant outcome related to a nutri-
tional intervention, for example, body weight, benefit 

from nutritional intervention, etc. Benefit from nutri-
tional interventions is defined as clinically relevant 
improvements in clinical outcome following nutritional 
interventions in patients with cancer/survivors of cancer 
categorised as being malnourished/at nutritional risk with 
the given tool. Studies merely performing linguistic vali-
dation of translated tools will not be included. However, 
a note will be added to these studies, and they may be 
included in the discussion of the worldwide availability of 
a given tool.

Types of studies to be included
Clinical studies (controlled and uncontrolled clinical 
trials, observational studies) and systematic reviews will 
be considered for inclusion, while case studies and non- 
systematic reviews will be excluded. No restriction on 
publication date will be applied, and full- text articles in 
English, Danish, Swedish, Norwegian will be considered 
for inclusion. The decision to only include full text arti-
cles may impose a risk of grey literature identified in  Clin-
icaltrials. gov and PROSPERO International Prospective 
Register of Systematic Reviews26 being excluded. Yet, we 
find that full text access is necessary to make a compre-
hensive evaluation of whether a study meets the other 
inclusion criteria.

Search strategies
The primary searches were performed in the following 
electronic databases: PubMed, CINAHL Complete and 

Table 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Population Adult patients with cancer and survivors 
of cancer (18+ years)

Exposure Nutrition screening or assessment with 
a tool that assesses nutritional status, 
nutritional risk, nutrition impact symptoms 
or identifies individuals who needs or will 
benefit from nutritional interventions using 
more than one variable to yield an overall 
result

Nutrition screening or assessment with 
tools that includes invasive measures
(eg, blood samples)

Comparators Gold standard (defined by the authors of 
the given study) or none

Outcomes Studies testing the validity of a tool
Validity, predictive value, sensitivity, 
specificity, accuracy, internal consistency, 
reliability, measurement error, content 
validity, structural validity, hypotheses 
testing, cross- cultural validity, criterion 
validity, responsiveness, prognostic value

Studies merely performing linguistic 
validation of a given tool

Types of studies   

Study design Clinical studies (controlled and 
uncontrolled clinical trials, observational 
studies), systematic reviews

Case studies, non- systematic reviews

Publication type Full text articles

Publication date No restriction

Language English, Danish, Swedish, Norwegian
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Embase. The searches were not date restricted and they 
were based on combinations of the search terms showed in 
table 2. The exact search strategy for one of the databases 
is provided in online supplemental file 1. Furthermore,  
Clinicaltrials. gov, PROSPERO International Prospective 
Register of Systematic Reviews,26 Cochrane Library and 
reference lists of included articles will be searched to 
identify additional relevant studies published as full- text 
articles.

The search strategies for the electronic databases were 
developed with support from an information specialist. 
Search terms related to the exposure were selected 
with inspiration from The European Organization for 
Research and Treatment of Cancer’s (EORTC) quality 
of life questionnaire, QLQ- C3027 and relevant diagnosis 
specific modules for different types of cancer.28–38 The 
search terms are based on items related to nutritional 
intake, nutritional status and nutrition impact symptoms. 
These nutrition impact symptoms include eating difficul-
ties, anorexia, xerostomia, dysgeusia, abdominal pain, 
dyspepsia, oral pain, mucositis, stomatitis, dysphagia, 
dental problems, nausea, vomiting, constipation, diar-
rhoea, flatulence, meteorism and body weight changes.

Search terms related to outcomes were selected to iden-
tify studies that either test validity as accuracy, sensitivity, 
specificity or predictive values compared with a gold stan-
dard or a given clinically relevant outcome or assesses 
the domains recommended by COSMIN23 for assessment 
of methodological quality of studies on measurement 
properties (internal consistency, reliability, measure-
ment error, content validity, structural validity, hypoth-
eses testing, cross- cultural validity, criterion validity and 
responsiveness).

The protocol was registered at PROSPERO Interna-
tional Prospective Register of Systematic Reviews26 before 
the primary searches were carried out in August 2018. 
Updated searches using the same search strategy were 
performed in November 2019.

Study selection
The Covidence39 software tool for systematic reviews will 
be used in the selection and management of articles. 
Duplicates will be removed after transferring searches to 
Covidence. Removal of duplicates will be documented in 
a flow chart of the selection process.

The titles and abstracts of all identified articles will 
be screened for relevance by two authors (MBK+either 
AMB, IW or KSU) independently. All articles with irrele-
vant titles and/or abstracts will be excluded. Two authors 
(MBK+either AMB, IW or KSU) will independently 
inspect the full text of the remaining articles and decide 
on their eligibility for inclusion using the inclusion and 
exclusion criteria. Reasons for exclusion of articles in the 
full text screening will be documented, and a flow chart 
of the selection process will be developed. A list of refer-
ences excluded in the full text screening will be available 
on request.

Possible disagreement between the two authors in the 
selection process will be solved through discussion or by 
involving a third independent author. As a pilot test of 
the study selection process, all four authors who will be 
involved in the selection of studies (MBK, AMB, IW, KSU) 
initially screened the same 25 references and potential 
conflicts were solved by discussion.

Data extraction
Data extraction will be performed by two authors inde-
pendently. The following data will be extracted using a 
customised data extraction form:

 ► Study information: authors, publication year, source 
of publication.

 ► Methods and study design.
 ► Population: description of study population, setting 

of recruitment, inclusion criteria, exclusion criteria.
 ► Exposure: the studied screening or assessment tool(s)
 ► Outcome: how the validity of the studied screening or 

assessment tool(s) is assessed.
 ► Study results.

Table 2 Search terms included in the search strategies for the electronic databases PubMed, CINAHL Complete and Embase

Population Cancer survivor(s), cancer patient(s), neoplasms

Exposure nutrition(al) assessment, nutrition(al) screening
OR needs assessment, self- reported outcome(s), patient reported outcome(s), patient reported outcome 
measures, screening, assessment, tool(s), instrument(s), questionnaire(s), surveys and questionnaires
AND nutrition(al), nutritional status, malnutrition, nutrition therapy, nutrition impact symptom(s), feeding 
and eating disorders, eating difficulty/difficulties, eating problem(s), appetite, anorexia, xerostomia, dry 
mouth, mouth dryness, hyposalivation, dysgeusia, altered taste, taste alteration(s), distorted taste, taste 
distortion(s), taste change(s), abdominal pain, dyspepsia, mouth pain, oral pain, sore mouth, mouth 
soreness, mucositis, stomatitis, dysphagia, swallowing difficulty/difficulties, swallowing disorder(s), 
deglutition disorder(s), oesophageal motility disorders, chewing difficulty/difficulties, dental problem(s), 
poor dentition, digestive problem(s), digestive symptom(s), gastrointestinal symptom(s), nausea, 
vomit(ing), vomitus, constipation, constipated, diarrhoea, flatulence, meteorism, bloating, bloatedness, 
bloated, weight, body weight, body weight changes, public eating

Outcome validity, validation, valid, validated, predictive value(s), predictive value of tests, sensitivity, specificity, 
accuracy, reproducibility of results, internal consistency, reliability, measurement error, hypotheses testing, 
responsiveness, prognostic value
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 ► Review of authors conclusions.
 ► Evaluation of potential bias.
 ► Funding of the study and reported conflict of interests 

of the authors.

Risk of bias assessment
The methodological quality of included papers will be 
assessed using appropriate checklists according to study 
type.

Randomised clinical trials are assessed using the 
Cochrane Risk of Bias Tool.40 Observational studies 
(cohort studies and case–control studies) are assessed 
using Risk Of Bias In Non- randomized Studies - of 
Interventions (ROBINS- I),41 and diagnostic primary 
studies will be assessed using the checklist developed by 
the Quality assessment of Diagnostic Accuracy Studies 
(QUADAS)Initiative.42 Systematic reviews are assessed 
using the A MeaSurement Tool to Assess systematic 
Reviews (AMSTAR) 2 checklist.43

Studies will not be excluded based on quality issues. 
However, issues related to the methodological quality will 
be documented and considered in the analysis and the 
conclusions of the review. These considerations will be 
stated explicitly in the presentation of the results.

Strategy for data synthesis
A summary of extracted data will be presented in tables in 
the presentation and dissemination of the results. Analysis 
of data will include comparisons of the different screening 
and assessment tools with regards to how they are vali-
dated, target group and type of tool (patient reported or 
performed by health professionals). No meta- analyses will 
be made, and comparisons will be described narratively.

All included articles will be presented in a table with 
information on authors, publication year, study type, 
methods and results. Furthermore, identified tools will 
be presented in tables with information on their purpose, 
patient group (cancer diagnoses and treatment modality), 
setting (hospital/during treatment or post- treatment), 
administration and validation (method, outcome and 
result). In these tables, tools will be grouped according 
to their purpose (eg, to assess anorexia) to allow for 
comparison and to make results targeted and clinically 
meaningful for clinicians. Discussions on whether iden-
tified tools can be recommended for systematic nutrition 
screening and assessment in patients with cancer and 
survivors of cancer and on which time point each tool will 
be relevant to use will be based on results summarised 
in the tables. Within the given setting, patient group and 
group of tools according to their purpose, highest recom-
mendations will be given to the tool that have been vali-
dated most thoroughly and hence, have been validated 
across the largest number of domains and in studies with 
the highest methodological quality.

Analysis of subgroups or subsets
In addition to the full overview of tools, data will be 
analysed and presented separately for tools validated in 

patients with cancer during treatment and survivors of 
cancer post- treatment, respectively. In these tables, results 
will be presented according to which cancer diagnoses 
the given tools have been validated in (eg, heterogenous 
groups of patients with cancer, patients with head and 
neck cancer, etc).

Study status
The protocol was registered within PROSPERO Inter-
national Prospective Register of Systematic Reviews26 in 
June 2018. Primary searches were carried out in August 
2018 and updated searches using the same search strat-
egies were performed in November 2019. Study selec-
tion and data extraction is expected to be completed in 
October 2020.

ETHICS AND DISSEMINATION
No ethical approval is required for this systematic review, 
as it is based on published articles, and does not directly 
include patients. Results will be reported in accordance 
with the Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses Statement44 and published in an inter-
national peer reviewed journal. Results will furthermore 
be presented at national and international conferences.

PATIENT AND PUBLIC INVOLVEMENT
No patients or public stakeholders were involved in the 
development of this systematic review protocol. The 
results of the systematic review will inform and form the 
basis of future clinical studies where patients and public 
stakeholders will be invited to participate in development 
of study designs and protocols. In this process, patients’ 
perceptions of user- friendliness and relevance of the tools 
identified in this review will be taken into consideration 
when selecting nutrition screening and assessment tools 
to use for inclusion criteria and/or outcome measures.

DISCUSSION
This systematic review will identify nutrition screening 
and assessment tools appropriate for use in systematic 
nutrition screening and assessment in patients with 
cancer and survivors of cancer. The review will provide 
health professionals in hospitals and community- based 
healthcare services with a useful overview that can inform 
them in their selection of tools.

The scope of the systematic review is broad as it includes 
different types of tools, tools for all cancer diagnoses and 
tools validated in both patients with cancer during treat-
ment and survivors of cancer after treatment. It could be 
argued, that a narrower scope focusing on one setting or 
one group of patients with cancer would have increased 
the applicability of review results. However, while cancer- 
related health services at hospitals are often highly special-
ised and diagnosis specific, community- based healthcare 
services are often aimed at heterogenous groups of cancer 
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survivors.45 So, for many clinicians in community- based 
healthcare services, this broad group may represent the 
target group they see every day in their clinical practice. 
For these clinicians, a broad overview can be very useful 
since it will provide a better understanding of generic and 
cancer diagnosis specific tools, and of how the different 
tools might supplement each other. Despite the broad 
scope of the review, results will be presented separately 
for specific groups of patients with cancer/survivors of 
cancer allowing health professionals to select between 
diagnosis- specific and generic tools to improve their clin-
ical practice depending on the target population.

Excluding tools that include blood samples and other 
invasive measures may lead to exclusion of relevant tools, 
since blood samples can be good indicators of inflamma-
tion and hence, of metabolic derangements during the 
acute phase of the trajectory.3 This exclusion criteria was 
applied since blood samples are not readily available in 
all healthcare settings and to ensure that the identified 
screening tools are brief and inexpensive as the recom-
mendation from The European Society for Clinical Nutri-
tion and Metabolism prescribes.1

A strengthening of the evidence on nutrition screening 
and assessment in patients with cancer and survivors of 
cancer may contribute to strengthen the implementation 
of systematic nutrition screening and assessment, and to 
ensure that patients with cancer with documented needs 
of nutritional interventions are referred to appropriate 
services during and after cancer treatment.
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