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ABSTRACT

Background: Gastrointestinal (GI) cancers are a major global health challenge due to their high incidence, mortality, and
surgical complication rates. Preoperative physical, nutritional, and psychological vulnerabilities increase the risk of adverse
surgical outcomes. Despite this, there is currently no validated, self-report screening tool integrating assessment across all three
domains. This scoping review aims to identify and describe existing preoperative screening tools used to assess modifiable
physical, nutritional, and psychological domains in adult patients undergoing elective GI cancer surgery.

Methods: We conducted this scoping review in accordance with Arksey and O'Malley's framework and PRISMA-ScR guide-
lines. Searches were performed across MEDLINE, EMBASE, CINAHL, EBM, and PsycINFO date limited from January 2000 to
March 2025. Studies were included if they evaluated preoperative screening tools for physical, nutritional, and/or psychological
assessment in adult patients undergoing GI cancer surgery. Data on tool characteristics, domains assessed, administration time,
and psychometric properties were extracted and synthesized descriptively.

Results: From 2825 initial records, 121 studies were included, encompassing 77 unique screening tools. These were categorized
as physical (n = 21), nutritional (n = 16), and psychological (n = 40) tools. Most tools were brief (1-15 items).

Conclusions: Although most screening tools are brief, feasible for self-administration, and freely accessible, none integrated all
three domains. Substantial heterogeneity in tools highlights the need for a comprehensive, validated multidomain preoperative
screening tool for this population.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly

cited.
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1 | Introduction

Gastrointestinal (GI) cancers represent a significant global
health burden due to their high incidence and mortality rates.
According to global cancer statistics from 2022, colorectal can-
cer ranked 3rd in incidence and 2nd in mortality, pancreatic
cancer 6th in cancer-related mortality, and esophageal cancer
11th in incidence and 7th in mortality [1]. Collectively, GI
cancers comprised 24.6% of all new cancer diagnoses and were
responsible for 34.2% of global cancer-related deaths [1]. It is
estimated that total annual cancer incidence could increase by
77% by 2050 [1].

The primary curative modality for many GI cancers remains
surgical intervention; however, this carries a high risk of
postoperative complications reported in up to one third of
patients [2]. This delays recovery, prolongs hospitalization,
reduces quality of life, and increases healthcare costs [2, 3].
Poorer preoperative physical, nutritional, and psychological
health are well-documented predictors of adverse surgical
outcomes [4, 5]. This highlights the importance of improved
strategies in early detection, perioperative management, and
treatment optimization to address the growing burden of GI
malignancies.

Prehabilitation has emerged as a useful approach to increase
physiological reserve prior to surgery and has been introduced
to surgical oncology evolved to encompass physical, nutritional
and psychological factors [6]. Despite the growing recognition
that preoperative physical, nutritional, and psychological status
influences postoperative outcomes, there remains no stand-
ardized, validated, and self-administered screening tool to
objectively measure all three domains. This scoping review
synthesizes the available screening tools encompassing physical,
nutritional, and/or psychological domains with a specific focus
on their application in GI cancer patients and forms part of a
broader research program investigating preoperative screening
tools for people undergoing GI cancer surgery [7].

The aim of this scoping review is to identify and describe pre-
operative screening tools used in adults undergoing GI cancer

surgery.

2 | Methods
2.1 | Study Design

This scoping review follows the methodological framework
outlined by Arksey and O'Malley and will be reported in
accordance with the PRISMA Extension for Scoping Reviews
(PRISMA-ScR) guidelines [8, 9]. The protocol for this review has
been prospectively registered on the Open Science Framework
(OSF) platform (https://doi.org/10.17605/OSF.I0O/RMSB6).

2.2 | Eligibility Criteria

Studies were included if they were peer-reviewed reports in
English published between January 2000 and March 2025 (to

ensure tool use reflects recent practice), involved adult patients
aged 18 years or older undergoing surgery for GI cancers
(including colon, rectum, pancreas, stomach, liver, spleen, and
esophagus), and assessed or screened for physical capacity/
function, nutritional status, or psychological health in the
preoperative period. Eligible study designs included rando-
mized controlled trials, cohort studies, cross-sectional studies,
case series with > 10 participants and published conference
abstracts.

Studies were excluded if they involved mixed surgical pop-
ulations with > 80% noncancer patients, did not involve GI
cancer surgery or focused on cancer types not specified above, or
were case-control studies or case studies/series with < 10
participants.

2.3 | Information Sources and Search Strategy

A comprehensive search was conducted on MEDLINE,
EMBASE, evidence-based medicine (EBM), Cumulative Index
to Nursing and Allied Health literature (CINAHL) and Psy-
cINFO electronic databases. Search strategies were developed in
collaboration with a senior librarian from The University of
Sydney. A combination of Medical Subject Headings (MeSH)
and keywords were used, including but not limited to:
“screening tools,” “gastrointestinal neoplasms,” “preoperative,”
“nutrition,” “psychological,” and “exercise” (Table S1).

”

2.4 | Gray Literature

In addition to database searches, a gray literature search was
conducted to identify relevant tools and studies not captured in
searched databases. A process of “pearling” was employed,
whereby the reference lists of all included articles were exam-
ined to identify additional studies of interest. Forward citation
tracking was performed using Google Scholar to capture more
recent studies, which cite the included works. This strategy
ensured a comprehensive search by identifying unpublished or
informally published materials that may contribute valuable
insights into existing preoperative screening tools used in GI
cancer surgery [10].

2.5 | Selection of Included Studies

All identified citations were imported into systematic review
software (Covidence) for de-duplication and subsequent
screening [11]. Two independent reviewers (AP and JR) con-
ducted title and abstract screening against the predetermined
eligibility criteria. Subsequently, full-text articles were retrieved
and assessed for final inclusion. The study selection process was
documented at each stage, including the number of articles
included and excluded, along with rational for exclusion. Inter-
reviewer disagreements were resolved through discussion or
escalation to a third reviewer (DS) when consensus could not be
achieved.
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2.6 | Data Extraction, Charting Process, and
Synthesis of Results

Data extraction was performed independently by two reviewers
(AP and JR) using a standardized extraction template in Covi-
dence [11]. For each included study, information on study and
participant characteristics were recorded, including, author(s),
title, publication year, study design, GI cancer subtype, and
sample size. Screening tool attributes were also captured in
detail, including tool name, year of original development, recall
period, number of items, domains assessed, scoring metric,
scoring range, estimated completion time, response format, and
accessibility (i.e., free vs. licensed).

Extracted data were synthesized descriptively and screening
tools categorized by domain (physical, nutritional, and psycho-
logical). Findings were then presented in tabular and narrative
formats.

3 | Results
3.1 | Study Selection

A total of 2825 records were identified through electronic data-
base searches, including EMBASE (n = 1635), MEDLINE
(n=1799), CINAHL (n = 260), evidence-based medicine (n = 107),
and PsycINFO (n = 24). After removal of 429 duplicates, 2396
records remained for title and abstract screening. A total of 332
full-text articles were reviewed in detail, identifying 121 studies
that met all eligibility criteria (see Figure 1 PRISMA diagram).
Studies were excluded primarily due to: (i) not involving surgical
populations; (ii) not using a screening tool preoperatively; or (iii)
not including > 80% GI cancer patients (or lack of information
regarding the specific patient population).

3.2 | Characteristics of Included Studies

Characteristics of included studies can be seen in Table 1. Most
studies were prospective cohort designs (n = 63, 52%) followed
by retrospective cohort designs (n = 10, 8%). Geographically,
studies originated from 27 countries with the highest repre-
sentation of studies being from China (n = 24, 20%), the United
Kingdom (n = 13, 11%), the United States of America (n = 9,
7%), and Sweden (n = 9, 7%). All screening tools were applied
between 48 h and 6 weeks preoperatively. Sample sizes ranged
from 17" to 1687 participants [95] with a median sample size of
140 participants. Cancer populations included were predomi-
nantly colorectal (n = 64, 41%), gastric (n = 26 17%), esophageal
(n = 14, 10%) and pancreatic (n = 12, 8%) either exclusively or
part of a mixed GI cohort.

3.3 | Characteristics of Identified Tools

Characteristics of tools identified can be seen in Table 2. A total
of 77 unique screening tools were found. Most tools were
concise with 71 (92%) of tools contained < 15 items and
requiring < 10 min to complete. No self-administered

questionnaires that simultaneously assessed physical, nutri-
tional, and psychological domains were found.

3.4 | Nutritional Screening Tools

There were 16 (21%) nutritional screening tools identified.
Nutritional screening tools were often brief (1-18 items).
However, the more comprehensive screening tools, such as food
diaries (30-60 items), required longer to complete.

3.5 | Physical Screening Tools

There were 21 (27%) physical screening tools identified. Physical
function tools assessed patients’ mobility, strength, endurance,
and functional independence. These tools varied in adminis-
tration method and completion time.

3.6 | Psychological Screening Tools

Psychological tools made up the largest proportion of single
domain tools with 40 (52%) tools identified. Psychological
screening tools captured anxiety, depression, resilience, coping,
and broader mental health parameters. Anxiety and depression
tools were the most common psychological measures with the
Hospital Anxiety and Depression Scale (HADS) appearing in 24
studies (60% of psychological domain). However, these tools
were rarely the focus of the study and were included in studies
evaluating quality of life.

3.7 | Format, Administration, and Psychometrics

Screening tools exhibited substantial heterogeneity with respect
to development period, format, and administration parameters.
Although their initial publication dates span from 1921 (Visual
analog scale; VAS) to 2017 (Mini-Sarcopenia Risk Assessment;
MSRA), the majority were introduced between the 1980s and
early 2000s. Many have subsequently undergone modification
often to create abbreviated versions or to facilitate patient self-
administration (e.g., the Patient-Generated Subjective Global
Assessment short form; PG-SGA-SF).

Scoring approaches varied with most tools generating either a
continuous numeric score or categorical risk classification,
whereas several incorporate domain-specific subscale scoring.
Completion times range from under 5 minutes for concise tools
to 60 min for more elaborate assessments. With respect to
accessibility, many tools are available without charge; however,
a subset required formal licensing agreements or academic
permissions. Item counts also demonstrated considerable vari-
ability from single-item scales (e.g., visual analog scale (VAS);
National Comprehensive Cancer Network Distress Thermom-
eter; NCCN DT) to extensive questionnaires exceeding one
hundred items (e.g., European Prospective Investigation of
Cancer food frequency questionnaire; EPIC FFQ).
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FIGURE1 | PRISMA diagram for a scoping review to identify and describe existing preoperative screening tools used to assess modifiable physical,
nutritional, and psychological domains in adult patients undergoing elective gastrointestinal cancer surgery.

Notably, only 17 (14%) studies integrated assessments across
multiple (i.e., at least two) domains (physical, nutritional,
and psychological). Most tools (n = 71, 92%) comprised < 15
questions and required less than 10 minutes to complete.
Recall periods varied widely from “point-in-time” assessments
(e.g., the Malnutrition Universal Screening Tool) to extended
dietary recalls of up to 12 months (e.g., European Prospective
Investigation of Cancer food frequency questionnaire; EPIC
FFQ). However, most tools used a one-week (46%) or one-
month (28%) recall period. Response formats were predomi-
nantly Likert scales (63%) or dichotomous yes/no items (21%)
with open-ended diary formats constituting fewer than 5% of
tools. Accessibility was high with 84% of screening tools
freely available and 16% requiring licensing or restricted
permission.

4 | Discussion

This review identifies 77 unique tools from 121 studies. These
tools evaluated physical (n = 21), nutritional (n = 16), and
psychological (n = 40) domains. Studies originated from 27
countries and were mostly prospective observational cohort
studies by design (n = 63, 52%). Although most tools were brief,
feasible to self-administer, and freely accessible, none integrated
all three domains within a single tool.

This review demonstrated a wide array of tools but an absence
of validated, multidomain, and self-reported tools for GI cancer
surgery. Multidomain screening tools offer several advantages
over single-domain tools. By consolidating assessment across
multiple domains into a single screening encounter, these tools
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| (Continued)

TABLE 2

Total
number

Times
identified

of
patients

Tool
availability

Time to
complete

Recall Number of

period

Year

Score range

Response format

Yes/No or likert

items

in search developed

Tool name

Freely available 181
459

5 min
5-10 min

Varies

5-9 items

Current

2017

Social frailty questionnaire

Freely available

12-66

3 subscales, likert/

10
quantitative

Current

1982

Social support rating scale

(SSRS)

1012

Licensed (mind
Garden inc.)

10-15 min

20-80

20 Likert scale

Current

1964

State-trait anxiety inventory

(STAI)

60

Licensed

10-15 min

0-360 OR 0-90

1-week 90 Likert scale

1973

Symptom checklist-90

(SCL-90)

53

Freely available
for research

5-10 min

0-56

2005 Current 14 Likert scale

1

The type D scale-14 (DS-14)

< 5 min Freely available 130

0-10

Numerical/scale

Current

1921

1

Visual analog scale (VAS)

may reduce the time and resource burden for both clinicians
and patients. Rather than requiring multiple discipline-specific
assessments to be arranged preoperatively, multidomain tools
can enable a single point of contact with targeted, discipline-
specific follow-up initiated only when indicated by screening
results. Furthermore, embedding a multidomain screening tool
within a hospital model of care facilitates streamlined referral
pathways, thereby improving workflow efficiency and opti-
mizing use of healthcare resources. Existing single-domain
tools are typically short, feasible for self-administration, and
often freely available, yet heterogeneously applied and infre-
quently linked to standardized referral pathways or targeted
prehabilitation programs or services.

The predominance of single-domain screening may reflect the
historical separation of perioperative assessment streams. Pre-
habilitation has matured largely within physical conditioning
paradigms with nutrition and psychological care increasingly
recognized but unevenly integrated into preoperative pathways
[132]. The lack of psychological screening is noteworthy given
the well-described relationships between distress, mood disor-
ders, treatment adherence, and postoperative recovery trajec-
tories [109, 133]. Under-recognition of psychological distress
may adversely affect patients' engagement with prehabilitation
and perioperative care contributing to poorer treatment
adherence and recovery outcomes [134, 135]. Psychological
distress can also impair information processing and participa-
tion in shared decision-making potentially influencing treat-
ment choices and expectations of surgical risk and recovery.
Systematic psychological screening may therefore enable
earlier identification and targeted referral, mitigating down-
stream impacts on perioperative outcomes. Similarly, nutri-
tional risk remains highly prevalent in GI cancer and is
modifiable, yet screening and referral is not uniformly
embedded into models of care [18].

Several clinical implications arise from this study. First, clini-
cians involved in gastrointestinal cancer surgery should be
aware of the fragmented approach to preoperative screening
across physical, nutritional, and psychological domains.
Although no validated multidomain screening tools compre-
hensively assess all domains in this population, surgeons,
anesthetists, and allied health professionals should ensure that
each domain is considered within preoperative assessment
pathways given their independent associations with post-
operative outcomes. This scoping review may assist multidis-
ciplinary teams in selecting screening tools suited to their local
clinical context, considering factors such as tool availability,
recall period, time to complete, and response format (Table 2),
especially important as prehabilitation is variably implemented
as a standard of care and institutions face unique barriers
globally [136]. In the absence of prospective evidence sup-
porting specific multidomain tools, flexible and pragmatic
screening strategies embedded within surgical models of care
are warranted allowing tool selection and referral pathways to
evolve as new evidence emerges.

This scoping review comprehensively mapped preoperative
screening tools used in adult GI cancer surgery with a pragmatic
focus on feasibility and real-world application. The use of a
comprehensive, multi-database search and inclusion of multiple
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domains is a strength. However, heterogeneity in outcomes and
populations (tumor sites, staging, neoadjuvant therapy), timing of
assessment, and outcome definitions prevented pooled analysis
and complicates direct comparisons across tools.

Restricting inclusion to English-language publications and
limited timeframes (2000-2025) may have missed tools in lan-
guages other than English or those published earlier, although
this is unlikely as our search strategy was designed to capture
tools used in recent practice (21°' century) even if developed
previously. Additionally, this study aimed to identify and
describe screening tools rather than evaluate tools based on
their clinimetric properties. To ensure screening tools effectively
identify those at risk, they need to be prospectively tested in the
population and setting of interest (i.e., gastrointestinal cancer
surgery). To address this limitation, the next phase of this
research program involves development of a self-reported, on-
line screening tool to be assessed through an international
cohort study based on findings from this scoping review.

Future studies should validate screening tools to gastrointestinal
cancer surgery populations and assess responsiveness and
minimal clinically important differences so that clinicians can
interpret change scores during prehabilitation. Future work
should also examine whether combining domain scores mean-
ingfully improves risk stratification beyond single domains and
whether the addition of patient-reported outcomes enhances the
performance of existing clinical risk models. Although multi-
domain screening tools may improve efficiency by consolidating
assessment, the relative contribution of individual domains for
identifying high-risk patients undergoing gastrointestinal cancer
surgery remains unclear. This scoping review was not designed
to determine the comparative value or weighting of specific
screening domains.

In addition, future prospective studies should seek to clarify the
relative importance of individual screening domains and iden-
tify the minimum essential components required to balance
clinical utility with feasibility in routine practice. Consideration
should also be given to local service capacity, as longer and
more complex tools may require additional time, staffing, digital
infrastructure, and patient support, potentially limiting uptake
in resource-constrained settings. Tailoring tool length and mode
of administration to center capabilities may therefore be critical
for successful implementation.

Implementation research is required to determine how best to
integrate screening into surgical pathways, including workflow
mapping, role delineation, electronic health record integration,
and automated prompts that convert scores to referrals. Given
the widespread use of neoadjuvant therapy in GI cancer, studies
should determine optimal timing and frequency of screening
across treatment and the preoperative period to ensure evolving
risks are identified and addressed.

5 | Conclusions
This scoping review identified and mapped 77 self-reported

preoperative screening tools spanning physical, nutritional,
and psychological domains in adult GI cancer surgical patients.

Although most tools were brief, feasible to self-administer, and
freely accessible, none integrated all three domains within a
single tool. The absence of a multidomain, psychometrically
robust screening tool represents a clear gap. Future research
could prioritize the development, validation, and implementa-
tion of a concise, multidomain tool to support personalized
prehabilitation pathways and optimize surgical outcomes.
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