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Abstract
Background: Cancer patients are often malnourished pre‐operatively. The
present study aimed to establish whether current screening was appropriate for
use in prehabilitation and investigate any association between nutritional risk,
functionality and quality of life (QoL).
Methods: This cohort study used routinely collected data from September 2020
to August 2021 from patients in a Prehab4cancer programme. Included
patients were aged ≥ 18 years, had colorectal, lung or oesophago‐gastric cancer
and were scheduled for surgery. Nutritional assessment included Patient‐
Generated Subjective Global Assessment (PG‐SGA) Short‐Form and QoL
with a sit‐to‐stand test. Association between nutritional risk and outcomes was
analysed using adjusted logistic regression.
Results: From 928 patients referred to Prehab4Cancer service over 12 months,
data on nutritional risk were collected from 526 patients. Pre‐operatively, 233
out of 526 (44%) patients were at nutritional risk (score ≥ 2). During
prehabilitation, 31% of patients improved their PG‐SGA and 74% of patients
maintained or improved their weight. Odds ratios (OR) with confidence
intervals (CI) showed that patients with better QoL using EuroQol‐5
Dimensions (OR = 0.05, 95% CI = 0.01, 0.45, p= 0.01), EuroQol Visual
Analogue Scale (OR = 0.96, 95% CI = 0.93, 1.00, p= 0.04) or sit‐to‐stand
(OR = 0.96, 95% 0.93, 1.00, p = 0.04) were less likely to be nutritional at risk.
Conclusions: Almost half of patients in Prehab4Cancer programme assessed
using PG‐SGA were at risk of malnutrition. However, almost half of the
sample did not have their risk assessed. Patients at risk of malnutrition were
more likely to have a poorer QoL and sit‐to‐stand test than those who were
not at risk.
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Key points
Colorectal, lung or oesopho‐gastric cancer patients referred to the Prehab4-
Cancer service underwent a nutritional assessment. Almost half of patients
assessed using the Patient‐Generated Subjective Global Assessment (i.e.,
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PG‐SGA) were at risk of malnutrition. Patients at risk of malnutrition were
more likely to have a worse quality of life and sit‐to‐stand test indicating
reduced physical function than those who were not at risk of malnutrition.
This indicates that optimising the nutritional status of cancer patients in the
prehabilitation period can maximise the nutritional status, functionality and
quality of life of patients.

INTRODUCTION

Globally, cancer is the leading cause of premature death1

with approximately 19 million new incidences each year,
and this is predicted to rise to 27.5 million new cases by
2040.2

In the UK alone, the number of people aged ≥ 65
years living with cancer is increasing annually3 and is
complicated further by the additional co‐morbidities
encountered in older people.4 A cancer diagnosis can
lead to changes in physical status, activity levels and
emotional or cognitive decline.5 This functional impact
of cancer and subsequent surgical and oncological
treatments places an enormous burden on individuals.6

Despite advancing techniques, morbidity and mortal-
ity rates following elective surgery remain high7,8 and
malnutrition in the pre‐operative period is an indepen-
dent risk factor.9 Several prospective cohort studies
indicate that surgical patients with malnutrition have
poorer clinical outcomes, higher rates of readmission,
longer hospital admissions and increased associated
healthcare costs.10,11 However, when weight loss is
identified pre‐operatively and attenuated with oral
nutritional supplements, there are benefits in relation to
overall nutritional status and clinical endpoints.12,13

Perioperative malnutrition has also been shown to reduce
the number of patients who are able to go on to receive
neo‐adjuvant treatments such as chemotherapy.14

Prehabilitation (commonly known as “prehab”) is a
process that prepares people with cancer for treatment
following their diagnosis. It focuses on improving an
individual's physical, nutritional and psychological
health to promote resilience throughout treatment and
thereafter.15 The key elements of a prehabilitation
programme include cardiovascular and strength training,
nutritional optimisation and psychological support to
prepare patients for the challenges of treatment and to
improve post‐operative recovery.16

Evidence suggests that this style of multimodal
prehab reduces post‐operative length of stay and allows
patients to return to their functional baseline at an
increased rate.17 There is, however, a paucity of literature
within prehab investigating nutritional screening and
nutrition specific interventions.18,19 Malnutrition is
estimated to affect 65% of patients undergoing surgery
for cancer treatment.20 Patients who are malnourished
are additionally compromised by changes in body
composition, cancer cachexia, systemic inflammation,

symptom burden and treatment side effects.21 Conse-
quently, it is prudent to identify these patients early in
their cancer pathway to enable appropriate nutritional
interventions to commence. This also aligns with the
expert consensus, Global Leadership Initiative on
Malnutrition (GLIM), which highlights the requirement
for appropriate screening and diagnosis of mal-
nutrition.22 Subjective Global Assessment (SGA) has
been modified to create the Patient‐Generated Subjective
Global Assessment‐Short Form (PG‐SGA‐[SF]), which is
a screening tool validated for use in people with
cancer.23,24

Malnutrition not only influences clinical outcome and
hospital length of stay but impacts on patients' overall
quality of life (QoL) and function after surgery.25,26

These are key issues for patients post‐operatively, which
have been identified by qualitative evaluation using
interviews and focus groups.27 Additionally, length of
time to recover after surgery and rehabilitation were
reported by patients as important factors to facilitate
transition to their pre‐illness health status.27 Post‐
operative functionality is an indicator of rehabilitation
and is often measured using handgrip strength, which is
associated with malnutrition,28 along with measures of
dynamic physical performance tests, which include the
chair stand test and timed up and go test.29 Moreover,
sit‐to‐stand time has been shown to be a valid and
reliable measure of lower limb strength.30

The present study aimed to establish whether
screening for nutritional risk during a prehabilitation
programme is advantageous to enable triage of patients
for nutritional interventions and if there is any associa-
tion between nutritional risk, functionality and quality
of life.

METHODS

The present study is a cohort study using data that were
collected as part of clinical practice in the Prehab4Cancer
prehabilitation and recovery programme. The Prehab4-
Cancer programme31 was launched in April 2019 and
aimed to provide system level prehabilitation for Greater
Manchester cancer patients with colorectal, lung or
oesophago‐gastric cancer. Data included in the present
study were collected between September 2020 and
August 2021. Patients were included if they were
diagnosed with cancer, registered with a General
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Practitioner in one of the 10 Greater Manchester
boroughs, were aged ≥ 18 years, had either colorectal,
lung or oesophago‐gastric cancer and were being offered
curative surgery in a Greater Manchester National
Health Service hospital. All 10 hospitals in Greater
Manchester could refer patients into the prehabilitation
service if they met the inclusion criteria described above.
Referrals were accepted from all members of the multi-
disciplinary team working in colorectal, lung or
oesophago‐gastric surgical oncology or general practice
teams within Greater Manchester localities.

Setting

Initially the setting for Prehab4Cancer was community‐
based localities including gyms and health centres. How-
ever, from March 2020, as a result of the COVID‐19
pandemic, the service delivery transitioned rapidly from
face‐to‐face contact to remote ‘virtual’ format. The setting
for the service was therefore patient's homes or place of
residence in the community for the duration of data
collection for this cohort study. At this point, the PG‐SGA
(SF) was introduced and has been the primary nutritional
screening tool used within the Prehab4Cancer and recovery
programme. Following COVID‐19 restrictions, the assess-
ment of participants, and their access and receipt of the
service were all delivered remotely.

Exposure

The purpose of the Prehab4Cancer and recovery
programme was to provide exercise interventions,
nutritional screening, nutritional advice and wellbeing
support to people diagnosed with cancer, residing in
Greater Manchester before, during and after their cancer
treatment. Stakeholders were engaged from all the
relevant clinical multidisciplinary teams across the region
and agreement was made for patients to be referred at
the point cancer surgery was planned using a single point
of access. A full description of the overall service
implementation has been provided by Moore et al.31

For nutritional screening, the first four boxes from
PG‐SGA(SF) including weight history, food intake,
symptoms and activities combined with function
designed for patients to self‐screen were completed. The
PG‐SGA(SF) was used to triage patients into low,
moderate or high risk of malnutrition. Patients deemed
low risk (PG‐SGA[SF], score 0‐1), were provided with a
Prehab4Cancer diet sheet designed by the Prehab4Can-
cer Greater Manchester nutrition group. Patients who
were assessed as moderate risk (PG‐SGA[SF], score 2–3)
were provided with an ‘Eating help yourself’ booklet
produced by dietitians at The Christie hospital. Those
patients deemed to be high risk of malnutrition (PG‐
SGA[SF], score ≥4) were also provided with the ‘Eating

help yourself’ booklet plus the exercise specialists
escalated back to the referring clinical team. Escalation
to the referring team was usually undertaken by liaising
with the cancer nurse specialist supporting the patient at
the hospital where surgery was scheduled. The cancer
nurse specialist then referred individuals for specialist
dietetic or medical assessment or intervention. In some
instances, the Prehab4Cancer team could contact named
specialist dietitians directly and this was the arrangement
for patients with oesophago‐gastric cancer who were
referred to the oesophago‐gastric centres in Greater
Manchester with dietetic support.

Data collection

Level 4 Prehab4Cancer qualified exercise specialists
within the core delivery team collected data at four
assessment points; start of rehab, pre‐operatively, post‐
operatively and at the end of rehabilitation. Patient's
characteristics and clinical details were collected from
initial referrals. The PG‐SGA(SF) were completed
remotely based on patient's memory recall from their
hospital visit or measured using a range of domestic
weighing scales. Sit‐to‐stand tests, aiming to assess
functionality, were collected by self‐report from patients
with instructions from the core delivery team remotely.
EuroQol Visual Analogue Scale (EQ‐VAS) and
EuroQol‐5 Dimension Scale (EQ‐5D) were recorded via
the telephone or a video platform.

Follow‐up

The nutrition screening tool was completed remotely at
follow up with patients (via a phone or video call) as
required by COVID‐19 restrictions. The Prehab4Cancer
exercise specialists recorded scores from the PG‐SGA
(SF) within the bespoke database for the programme
‘Refer‐All’. The PG‐SGA(SF), EQ‐5D, EQ‐VAS and sit‐
to‐stand test were recorded at each assessment time
point.

• Assessment 1: Initial assessment – Start of prehabilia-
tion phase

• Assessment 2: Pre‐operatively/treatment – End of
prehabilitation phase

• Assessment 3: Post‐operatively/treatment – Start of
rehabilitation phase

• Assessment 4: End of rehabilitation

The time between each of these assessment points
varied and was based on the individual's cancer
pathway. The points in the pathway included: diagno-
sis, referral, initial assessment, prehabilitation, surgery
and rehabilitation. Rehabilitation commenced when
participants were ‘fit’, and it was safe for them to
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engage post‐operatively. The time to rehabilitation
post‐operatively varied but was a maximum of
12 weeks. The time in prehabilitation also varied,
which was based on cancer type and individuals'
circumstances. Participants with oesophago‐gastric
cancer have a prolonged period of prehabilitation,
when receiving neo‐adjuvant chemotherapy that could
be scheduled for up to 3 months, pre‐operatively. The
prehabilitation phase for patients with lung and
colorectal cancer was normally shorter.

Statistical analysis

Survey responses were transferred into Excel (Micro-
soft Corp.) and then analysed using the SPSS, version
25.0 (IBM Corp.),32 figures were generated using R
Studio, version 1.3.1056 (https://www.rstudio.com).33

The mean ± SDdeviations or frequencies and per-
centages were used to present the characteristics of
patients. Outcome variables (EQ‐VAS, EQ‐5D and
sit‐to‐stand) along with type of cancer were investi-
gated in a logistic regression model to identify their
impact on PG‐SGA score and change in weight at
assessment one, two and three. Assessment one was
considered the baseline, and the findings from assess-
ment four (i.e., end of rehabilitation) were not
included due to the small sample size. The logistic
regression model was first assessed unadjusted and
then adjusted for potential confounders (age and
gender) chosen a priori. Results were reported as odds
ratios (OR), or adjusted odds ratios (aOR) and 95%
confidence intervals (95% CI). Chi‐squared was used
to assess whether the proportion of patients who
gained weight before versus after prehabilitation
arose by chance. All appropriate goodness of fit and
model assumptions were checked, and sensitivity
analyses tested the robustness of the independent
associations to additional confounding.

Sample size

Data were collected as part of clinical practice and
therefore a sample size estimate was not undertaken. The
size of the sample was therefore pragmatic based on an
analysis of all participants referred to the service within
the given period with complete datasets.

Ethical and data management

Healthcare practitioners collected data as part of routine
clinical practice and therefore this study was exempt
from formal ethical approval. For data management, the
principles of good practice for data management out-
lined by Manchester Foundation Trust Research and

Innovation team were followed along with appropriate
governance procedures. All analyses were undertaken on
unidentifiable data. Data were stored on a protected
shared drive only accessible to those undertaking the
analysis.

RESULTS

Characteristics of patients in the sample

In total, 928 patients were referred to the Prehab4Cancer
service over 12 months. Patients were excluded from this

TABLE 1 Socio‐demographic characteristics of 526 cancer
patients assessed pre‐operatively using the Patient‐Generated
Subjective Global Assessment.

Number (%) of patients

Age (years)

<50 25 (4.8)

51–60 96 (18.3)

61–70 179 (34.0)

71–80 190 (36.1)

81+ 36 (6.8)

Gender

Male 300 (57.0)

Female 226 (43.0)

Body mass index

Male 27.5 (5.3)

Female 27.3 (6.7)

District

Bolton 57 (10.8)

Bury 41 (7.8)

Manchester 101 (19.2)

Oldham 34 (6.5)

Rochdale 44 (8.4)

Salford 43 (8.2)

Stockport 56 (10.6)

Tameside 58 (11.0)

Trafford 41 (7.8)

Wigan 51 (7.8)

Type of cancer

Colorectal 228 (43.3)

Lung 238 (45.2)

Upper gastrointestinal 60 (11.4)
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analysis if they did not enrol in the programme (n= 71)
or did not have the PG‐SGA(SF) completed (n= 331). At
assessment 1, there were 526 patients with a cancer
diagnosis from across Greater Manchester with a PG‐
SGA score. Out of these patients, 57% were male, mean
age was 68 years and patients had been diagnosed with
either colorectal (43.3%), lung (45.2%) or oesophago‐
gastric cancer (11.4%) (Table 1).

PG‐SGA

Assessments at time points 1 and 2 were undertaken
prior to the operation; assessments 3 and 4 were
conducted post‐operatively. PG‐SGA(SF) was assessed
at each assessment and patients were considered at risk
of malnutrition if they had an additive score ≥2 (Table 2).
The number at risk of malnutrition at the initial
assessment was 233 (44.3%); at assessment 2, this was
82 (41.3%); post‐operatively, at assessment 3, 68 (62.4%)
participants were at risk of malnutrition; however, by
assessment 4, only four patients (20%) were at risk of
malnutrition. Almost one‐third of patients (30.8%)
improved their PG‐SGA(SF) score between assessments
1 and 2. An additional 15.6% of patients were considered
not at risk of malnutrition at assessment 1 and
maintained this status at assessment 2.

There were 293 patients with a baseline PG‐SGA
(SF) score between 0 and 1 and so were assessed not
to be at risk of malnutrition. The remaining 233
patients with a baseline PG‐SGA(SF) score ≥ 2
required some form of intervention and were at risk
of malnutrition. Results of EQ‐VAS, EQ‐5D and sit‐
to‐stand test from each assessment along with type of
cancer were included in a logistic regression model to
assess their impact on the likelihood of predicting
patients being at risk of malnutrition. A logistic
regression analysis shows that model 1 was

statistically significant compared to the null model
(χ2 = 59.7, d.f. = 5, p < 0.001), explaining 27.8% of the
variation of PG‐SGA(SF) score (Nagelkerke R2) and
correctly predicted 57.2% of cases. Table 3 shows that
a higher EQ‐5D score (indicating a better health
related quality of life) at all assessments was associ-
ated with a reduction in the likelihood of being
malnourished at assessment 1. A higher EQ‐VAS
score (indicating a better health related quality of life)
at assessment 1 was associated with a reduction in the
likelihood of being malnourished at baseline. A
higher sit‐to‐stand test (indicating a greater level of
strength) at assessments 1 and 2 was associated with a
reduction in the likelihood of being malnourished at
baseline after adjusting for age and gender. In
addition, patients with oesophago‐gastric cancer were
almost six times more likely to be malnourished
compared to patients with colorectal cancer at
baseline after adjusting for age and gender.

Change in weight

Weight loss was also considered a predictor of mal-
nutrition; 25.1% of patients lost weight in the 4 weeks
prior to assessment 1, and 42.7% of patients lost weight
in the 6 months prior to assessment 1. After attending
assessment 1, most patients subsequently gained (26.7%)
or maintained (47.6%) their weight until their operation
(assessment 2). Figure 1 shows how patients' fluctuate in
weight before and after assessment 1 regardless of cancer
type. A chi‐square test of independence was performed to
examine the relation between weight change (gained,
maintained or lost) before and after assessment 1
(4 weeks before vs. assessment 2, which occurred a mean
of 6 days after assessment 1). The relation between these
variables was significant (χ2 = 24.5, d.f. = 4, p< 0.001;
n= 188), such that patients were more likely to gain

TABLE 2 Patient‐Generated Subjective Global Assessment Score (PG‐SGA) at assessment time points one to four

Triage recommendation Assessment time point

PG‐SGA additive
Score

Time 1,
n (%) n= 526

Time 2,
n (%) n = 198

Time 3,
n (%) n = 109

Time 4,
n (%) n= 20

0–1 No intervention required at this time.
Re‐assessment on routine and regular basis
during treatment.

293 (55.7) 116 (58.6) 41 (37.6) 16 (80.0)

2–3 Patient and family education by dietitian, nurse,
or other clinician with pharmacological
intervention as indicated by symptom survey
and lab values as appropriate

96 (18.3) 45 (22.7) 29 (26.6) 3 (15.0)

4–8 Required intervention by dietitian, in
conjunction with nurse or physician directed
by symptoms

96 (18.3) 28 (14.1) 30 (27.5) 1 (5.0)

≥ 9 Indicates a critical need for improved symptom
management and/or dietetic intervention

41 (7.8) 9 (4.5) 9 (8.3) 0 (0)
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weight after attending assessment 1 compared to the
4 weeks prior to assessment 1 (see Table S1). Assessment
2 represented the time before the operation and is likely
to explain the weight loss identified in most patients
between assessment 2 and assessment 3.

A second logistic regression model was conducted to
evaluate how each outcome (EQ‐VAS, EQ‐5D, sit‐to‐
stand and cancer type) influenced the likelihood of a
patient experiencing weight loss in the 6 months prior to
assessment 1. In the 6 months before starting prehabi-
litation, 209 patients gained or maintained their weight,
whereas 281 patients had lost weight. A logistic regres-
sion analysis found that model 2 was statistically
significant when compared to the null model (χ2 = 14.0,
d.f. = 5, p= 0.02), explained 8.0% of the variation of
weight loss (Nagelkerke R2) and correctly predicted
62.5% of cases. Table 4 shows that after adjusting for age
and gender patients with a higher EQ‐5D score at
assessment 1 were more likely to have gained or
maintained their weight in the 6 months prior to
assessment 1. Table 4 also shows that the type of cancer
has no impact on the likelihood of a patient losing weight
in the 6 months prior to assessment 1. In addition,
patients under the age of 70 years were less likely to have
lost weight in the 6 months before assessment 1
compared to patients over the age of 81 years.

DISCUSSION

There were 44.3% of patients at risk of malnutrition at
assessment 1 identified from the PG‐SGA(SF). It is
evident in the literature that malnutrition is a strong risk
factor for complications during and after surgery,
including increased levels of mortality, morbidity and
length of hospital stay.10,11,20 However, it is recognised
that malnutrition is one of the few modifiable risk factors
pre‐operatively.34 Unintentional weight loss, which is a
measure used to calculate the PG‐SGA(SF), has been
directly associated with functional impairment,
decreased immune defences, delayed wound healing
and organ dysfunction.35 Interestingly, people after
cancer reported a poor nutritional status affected their
energy levels, rehabilitation, psychosocial and overall
quality of life after surgery.36 The prehabilitation phase
therefore provides a critical time to maximise patient's
physical and psychological health to optimise outcomes
in preparation for surgical procedures. Incorporating a
nutrition‐screening tool into prehabilitation is therefore
essential.

Almost one third of participants improved their PG‐
SGA(SF) score in the prehabilitation period following
the protocol for triaging nutritional support interven-
tions. This is not surprising because trials have

TABLE 3 Logistic regression to show the impact of being at risk of being malnourished at baseline on patients at assessments 1, 2 and 3.

Model 1 Model 2 Model 3 Model 4
Assessment 1 n= 257
OR (95% CI), p

Assessment 1 n= 257
aOR (95% CI), p

Assessment 2 n= 140
aOR (95% CI), p

Assessment 3 n= 73
aOR (95% CI), p

EQ‐VAS 0.97 (0.95–0.99), 0.02 0.97 (0.95–0.99), 0.01 1.00 (0.96–1.04), 0.97 1.03 (0.98–1.09), 0.27

EQ‐5D 0.03 (0.00–0.26), 0.001 0.05 (0.01–0.45), 0.01 0.02 (0.00–0.39), 0.01 0.01 (0.00–0.73), 0.04

Sit‐to‐stand 0.97 (0.93–1.01), 0.06 0.96 (0.93–1.00), 0.04 0.94 (0.90–0.99), 0.02 0.94 (0.86–1.03), 0.18

Cancer site:

Colorectal (ref)

Lung 1.31 (0.71–2.44), 0.39 1.18 (0.62–2.24), 0.61 0.87 (0.36–2.09), 0.75 1.22 (0.36–4.12), 0.75

Upper gastrointestinal 5.75 (2.28–14.52), < 0.001 5.96 (2.22–15.96), < 0.001 3.19 (0.86–11.80), 0.08 3.57 (0.23–54.54), 0.36

Age (years)

81+ (ref)

71–80 1.22 (0.21–7.13), 0.83 0.38 (0.13–10.91), 0.58 4.83 (0.19–120.72), 0.34

61–70 0.92 (0.25–3.46), 0.90 0.82 (0.14–4.83), 0.83 1.57 (0.12–19.95), 0.73

51–60 1.22 (0.36–4.18), 0.75 1.43 (0.28–7.30), 0.67 1.03 (0.10–11.01), 0.98

<51 0.52 (0.15–1.74), 0.29 0.64 (0.14–2.97), 0.57 0.65 (0.06–7.13), 0.72

Gender

Male (ref)

Female 1.76 (0.93–3.30), 0.08 2.01 (0.86–4.68), 0.11 1.67 (0.48–5.79), 0.42

Models 2, 3 and 4 were adjusted for age and gender. Model 1 and 2 used data from assessment 1, model 3 used data from assessment 2 and model 4 used data from
assessment 3. *p< 0.05. CI, confidence interval of odds ratio; EQ‐VAS‐ EuroQoL Visual Analogue Scale; EQ‐5D, EuroQoL 5 Dimension; ref, reference category; OR,
odds ratio; aOR, adjusted odds ratio.

6 | NUTRITIONAL SCREENING IN A CANCER PREHABILITATION PROGRAMME



demonstrated that when malnutrition or unintentional
weight loss is treated pre‐operatively nutritional status is
improved and positive outcomes reported in terms of
complications and quality of life.12,37 In addition, most
patients (74.3%) maintained or gained weight between
assessment 1 and assessment 2. The results show that
patients were more likely to improve their nutritional
status compared to the weeks preceding initiation of
prehabilitation. These findings demonstrate that nutri-
tion screening, as part of a prehabilitation programme is
beneficial at identifying risk and then informing the
delivery of appropriate nutritional interventions in a real‐
world clinical environment.

Over half of the participants were at risk of being
malnourished after surgery. This is an important finding
indicating that the provision of nutritional support
interventions are important in the rehabilitation phase
as well as prehabiliation. There is a clear drop off in the
number of patients attending each of the assessments,
with only 20 patients completing all four assessments.
This reflects the ongoing nature of the programme with a

large number of patients still enrolled and awaiting
future assessments.

The PG‐SGA(SF) has previously been validated to
assess and identify malnutrition in patients with
cancer.23 The present study adds to the current
knowledge base by demonstrating that PG‐SGA(SF)
can effectively triage patents with cancer to specific
interventions. The nutritional interventions were de-
livered by a multidisciplinary team across many
healthcare localities, and were aimed at preventing
weight loss and reducing the risk of malnutrition with
the purpose of optimising health status of patients
going into surgery. However, almost half of the
patients referred to the Prehab4Cancer programme
were not screened for risk of malnutrition. The
completion of PG‐SGA(SF) required actual weight
and weight from the previous 3–6 months. However,
because the data collection took part during the
pandemic, people without home scales could not visit
a relative's house to be weighed or a local chemist or
general practitioner's surgery. The main reason given

FIGURE 1 Change in weight pre‐ and post‐operatively for patients with colorectal, lung and oesophago‐gastric (OG) Cancer
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for missing data here was unknown weight and weight
recall. Methods of collecting weight data were explored
within the Prehab4Cancer team and one suggestion
was to provide vulnerable older people with digital
scales. Conversely, surrogate markers for weight,
including loose fitting clothes, decreasing a dress size
or collar size, loosening trousers or tightening of belts
notches, have been considered. Other tools that do not
require an actual weight would also be an option
including the Paperweight Armband or the Modified
Patient Association Checklist.38,39 Nutritional assess-
ment and dietary interventions for housebound vul-
nerable adults have been previously identified as a
priority area for research40

Patients with upper gastrointestinal cancer were six
times more likely to be malnourished compared to
patients with colorectal cancer.41 In addition, older
patients were more likely to have lost weight in the
6 months prior to prehabilitation compared to younger
patients. Given these differences, future practice should
reflect these finding so that both older patients and those
diagnosed with upper gastrointestinal cancer are offered
more intense prehabilitation to optimise their nutritional
status pre‐operatively. Additional dietetic resources were
available for patients with upper gastrointestinal cancer
prior to surgery in the present study, which may have

contributed to such positive results. However, dietetic
interventions may not have been implemented in a timely
manner, which could have been improved by dedicated
time within the prehabilitation service. Other studies
have shown benefits of nutritional support in upper
gastrointestinal cancers and nutritional interventions
have recently been reviewed highlighting clinical and
nutritional benefits during the perioperative period in
gastrointestinal surgery.13,42

Despite these promising findings, 52.5% of patients
maintained and 16.7% of patients increased their PG‐
SGA(SF) score during the prehab phase, demonstrating
no improvement and a possible deterioration. This may
reflect the lack of time and scope for interventions to be
delivered, as the timelines were dependent on the cancer
site and on surgical schedules. It may be beneficial to
extend the prehab phase to maximise outcomes further,
where possible, without delays to surgical interventions.
In addition, dedicated nutrition Prehab4Cancer staff
would be a considerable advantage to initiate and
follow up patients at risk of malnutrition within a
timely fashion. However, these results show some
positive outcomes from nutritional screening and the
implementation of a triage system that can sign post to
different nutritional interventions as appropriate.
Another limitation is that there were no screening

TABLE 4 Logistic regression to show the impact of weight loss within the previous six months compared to assessment 1 on patients at
assessments 1, 2 and 3

Model 1 Model 2 Model 3 Model 4
Assessment 1 n = 232
OR (95% CI), p

Assessment 1 n = 232
aOR (95% CI), p

Assessment 2 n = 128
aOR (95% CI), p

Assessment 3 n = 64
aOR (95% CI), p

EQ‐VAS 0.991 (0.97–1.01), 0.37 0.99 (0.97–1.01), 0.26 0.97 (0.93–1.01), 0.18 1.00 (0.94–1.06), 0.98

EQ‐5D 0.14 (0.02–1.06), 0.06 0.11 (0.01–0.98), 0.05 0.53 (0.03–9.27), 0.66 1.08 (0.00–318.46), 0.98

Sit‐to‐stand 0.99 (0.96–1.02), 0.45 1.00 (0.97–1.04), 0.94 1.03 (0.98–1.08), 0.22 1.02 (0.93–1.12), 0.63

Cancer site

Colorectal (ref)

Lung 0.69 (0.37–1.28), 0.24 0.63 (0.33–1.20), 0.16 0.52 (0.21–1.27), 0.15 0.62 (0.17–2.34), 0.48

Upper gastrointestinal 1.89 (0.79–4.52), 0.15 2.10 (0.85–5.19), 0.11 2.18 (0.61–7.77), 0.23

Age (years)

81+ (ref)

71–80 0.23 (0.04–1.41), 0.11 0.67 (0.02–26.07), 0.83

61–70 0.12 (0.03–0.53), 0.01 0.21 (0.04–1.27), 0.09 0.15 (0.01–3.36), 0.23

51–60 0.14 (0.04–0.52), 0.004 0.21 (0.04–1.03), 0.06 0.10 (0.01–2.05), 0.14

<51 0.15 (0.04–0.59), 0.01 0.30 (0.07–1.31), 0.11 0.17 (0.01–3.19), 0.24

Gender

Male (ref)

Female 1.16 (0.62–2.18), 0.65 2.07 (0.87–4.89), 0.10 3.01 (0.82–11.05), 0.10

Models 2, 3 and 4 were adjusted for age and gender. Model 1 and 2 used data from assessment 1, model 3 used data from assessment 2 and model 4 used data from
assessment 3. *p < 0.05. CI, confidence interval of odds ratio; EQ‐VAS, EuroQoL Visual Analogue Scale; EQ‐5D, EuroQoL 5 Dimension; ref, reference category; OR,
odds ratio; aOR, adjusted odds ratio.
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scores on a large proportion of patients who were
referred and assessed at prehabiliation. Further investi-
gation is required to understand why patients did not
undergo screening. This was not formally documented
as part of the service delivery, and so would be a useful
addition to future evaluations and data collection. In
addition, the extent of dietary advice and nutritional
support interventions provided as a result of screening
is unknown and this is an area that would benefit from
further research.

These data were collected during the COVID‐19
pandemic and so are reflective of service modifications
that were made according to public health advice for the
data collection period. During the pandemic, many
patients opted for home delivery of prehabilitation,
which may affect the data in relation to service uptake
and engagement levels.

These findings are from a clinical service covering a
large geographical area in the North of England
including both male and female patients with different
demographic backgrounds, socio‐economic groups and
ages. The PG‐SGA(SF) tool has been reported as being
accurate, sensitive and specific at diagnosing mal-
nutrition43; therefore, this tool can be used with other
cancer patients across the UK to identify and triage
patients. However, only patients with either lung,
colorectal or upper gastrointestinal cancer were included
in the present study. Given the nature of the assessment,
patients with a cognitive impairment such as dementia or
those who are unable to read or write were excluded. In
addition, the results are limited because they did not
include people who could not speak English, and so the
findings are not necessarily generalisable to all ethnic
groups.

The triage system for this service focused on risk of
malnutrition addressing primarily undernutrition. Mal-
nutrition includes both under and over nutrition and
further service developments may include addressing
issues such as sarcopenic obesity in cancer patients.
Sarcopenic obesity indicates a reduced lean mass and
increased fat mass creating a high risk body composition
phenotype. A cancer diagnosis is described as a teachable
moment44 and presents an opportunity for healthcare
professionals to provide sign posting for healthy eating
and strengthening exercises to encourage weight reduc-
tion at the same time as maintaining muscle mass.
Indeed, resistance exercises are important for all cancer
patients and should be encouraged and supported when
appropriate to maintain muscle mass and physical
function.

The data presented provides new information on
nutritional screening and a triage system. The findings
suggest that PG‐SGA(SF) can be used within a
prehabilitation service and nutritional triaging is feasible
within a real world environment. The results highlight a
need for appropriate staffing resources to be able to
implement a triage system and facilitate the provision of

nutritional interventions where a risk of malnutrition is
identified. The outcome data show that both quality of
life and functionality are associated with nutritional
status and, specifically, poorer quality of life and
function are related to poorer nutritional status.

Further research is required to assess the impact of
nutritional interventions delivered as a result of triaging
and how the uptake of nutritional screening can be
improved.

CONCLUSIONS

This service evaluation shows that the PG‐SGA(SF) tool
is easy to use in a virtual setting and effectively triages
patients to receive the appropriate intervention. Pre-
habilitation is an important phase to maximise nutri-
tional status, functionality and quality of life in patients
with a diagnosis of cancer awaiting a surgical procedure.
A longer prehabilitation period could be beneficial to
maximise the impact of the intervention, particularly for
patients with upper gastrointestinal cancers and older
people who have been shown to be at a greater risk of
malnutrition.
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