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Abstract
Objective: Weight loss in colorectal cancer (CRC) surgical patients is
widespread and often associated with increased morbidity and mortality.
This study aimed to determine whether pre‐surgery nutrition intervention in
CRC patients can reduce post‐surgery weight loss and improve nutritional
status and quality of life (QoL).
Methods: Sixty CRC patients undergoing elective surgery from November
2018 to February 2021 were recruited. They were compared to a control
group of 60 CRC patients extracted retrospectively from 2014. The inter-
vention group received pre‐surgery nutrition counselling and was followed
up at 1, 2, and 3 months after surgery, where their weights were taken and
nutritional status was assessed using Subjective Global Assessment (SGA).
Health‐related QoL was assessed using the 3‐level Euro‐Quality of Life
5 Domain (EQ‐5D‐3L) questionnaire before surgery and at 3 months after
surgery. The control group did not receive pre‐surgery nutrition counselling.
Results: At 3 months after surgery, the intervention group lost significantly
less weight compared to the control group (p < 0.001). Similar significant
results were observed at 1 and 2 months after surgery (p < 0.001). Fifty‐two
patients (91%) in the control group lost weight compared to 31 patients
(53%) in the intervention group at 3 months after surgery (p < 0.001). Within
the intervention group, the post‐surgery Quality of Life Visual Analogue
Scale improved significantly from baseline (80% versus 75%, p = 0.043).
The SGA score at 3 months after surgery was similar to that of baseline
(p = 0.109).
Conclusion: Pre‐surgery nutrition intervention in patients with CRC and
elective surgery has resulted in a significant reduction in post‐surgery
weight loss, improvement in QoL, and maintenance of nutritional status.
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INTRODUCTION

Unintentional weight loss is common among those
who have undergone gastrointestinal surgeries. This
can lead to a higher risk of malnutrition and a sig-
nificant impact on physical function, quality of life
(QoL), and survival rate [1]. The combination of
cancer and surgery exacerbates the progression of
cachexia as a result of inflammatory responses from
tumour‐host factors and surgical stress, leading to a
suppressed appetite, reduced muscle mass, and
increased risk of malnutrition [2].

According to the GLOBOCAN estimates, in 185
countries, more than 1.9 million new colorectal cancer
(CRC) cases and 915,880 deaths were estimated to
occur in 2020. Overall, CRC ranks the third in terms of
incidence but the second in terms of mortality [3]. The
numbers are predicted to increase to 3.2 million new
cases and 1.6 million deaths by 2040, with higher
prevalence in developed countries [4].

In Singapore, more than 10,000 people were diag-
nosed with CRC between 2016 and 2020, with CRC
being the most prevalent cancer in males and
the second in females [5]. It has been shown that
malnutrition occurs in 24%–60% of patients with CRC
[6, 7], particularly vulnerable to a greater risk of bowel
obstruction and malabsorption in comparison to non‐
gastrointestinal cancers [8]. The varied degrees and
prevalence of weight loss in patients with CRC
scheduled for surgery have been demonstrated in
several studies [9, 10]. Tisdale has identified weight
loss as a key prognostic factor in cancer [2]. The more
significant the weight loss, the shorter the survival time
[2]. A study reported that over half of patients with CRC
lost weight before surgery, of which 20% lost more than
10% of their usual body weight, and one in five patients
were malnourished before surgery [9]. A more recent
study in 2020 reported that 20.7% of 234 patients with
CRC lost 5–10 kg, 19.4% lost less than 5 kg, and 2.1%
lost more than 10 kg within 3−6 months before sur-
gery [10].

It is important to address pre‐surgery weight loss
early, as it is evident from literature that pre‐surgery
weight loss and malnutrition are associated with
poorer postoperative outcomes, such as anastomosis
leakage [11] and wound infection [11], and are pre-
dictive of a longer hospital stay [9, 11, 12]. Pre‐
surgery weight loss has also been found to be strongly
associated with postoperative mortality and morbidity
[8], complications of myocardial infarction, and venti-
lator dependency [11]. Gupta et al. recommended that
malnourished patients with CRC undergoing elective
surgery should receive early nutrition assessment and
intervention to optimize postoperative recovery and
outcomes [7]. Nutrition assessment before surgery is
frequently disregarded due to the urgency to perform
the surgery [13].

To date, studies have shown mixed results on
whether early nutrition optimization can minimize
weight loss, reduce the risk of malnutrition and post‐
surgery complications, and improve clinical out-
comes in patients with CRC. A pilot study on a
1‐month trimodal prehabilitation program, including
nutrition counselling, found that protein supplemen-
tation improved postoperative functional recovery
and reduced surgical complications in patients with
CRC [14]. Another study found that 86% of patients
who were given high‐protein supplements in a mul-
timodal prehabilitation program recovered to their
baseline functional capacity within 4 weeks after
surgery, compared to 40% in the control group [15]. A
systematic review and meta‐analysis reported that
nutritional prehabilitation alone or combined with an
exercise program significantly decreased the length
of hospital stay by 2 days in patients undergoing
colorectal surgery [16]. A randomized controlled trial
investigating the impact of prehabilitation on reco-
very of functional exercise capacity in patients un-
dergoing CRC surgery found that the prehabilitation
group, which included nutrition counselling and pro-
tein supplementation 4 weeks before surgery, re-
covered to or above baseline exercise capacity at
8 weeks after surgery as, compared to the rehabili-
tation group [17]. In the local context, a start‐to‐finish
multidisciplinary prehabilitation and rehabilitation
program in Singapore involving a dietitian reported a
positive effect of reducing functional decline in el-
derly patients after colorectal surgery [18].

On the contrary, other studies did not find any
benefit for enhanced recovery [19], post‐operative
morbidity [19], and overall complication rates in pa-
tients with CRC despite the provision of pre‐operative
oral nutrition support [20]. At this point, we can ex-
pect results from multiple randomized controlled
trials evaluating the impact of sole perioperative oral
nutrition support and multimodal prehabilitation pro-
grams on postoperative complications in patients
with CRC [21].

Aside from weight loss and malnutrition, the
impact of pre‐surgery nutrition intervention on QoL
in patients with CRC has not been well studied. Gillis
et al. found that malnourished patients with CRC
waiting for surgery suffer worse QoL [22]. On the
contrary, a systematic review and meta‐analysis
found that dietary counselling does not appear to
improve QoL significantly in patients with can-
cer [23].

There is insufficient data to confirm the benefits of
pre‐surgery nutrition intervention at the point of CRC
diagnosis on postoperative weight loss and QoL.
Therefore, the aim of this study is to determine whether
early nutrition intervention can reduce weight loss,
improve nutrition status, and enhance QoL in patients
with CRC scheduled for surgery.
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METHODS

Study design

Patients in intervention group

This is a prospective study involving the recruitment of
patients with a CRC diagnosis from November 2018 to
February 2021 in the National University Hospital,
Singapore. They were referred by colorectal surgeons
upon confirming suitability for surgery. Patients were
screened before surgery according to the inclusion and
exclusion criteria (Table 1). Informed consent was
taken by the dietitian if the patient agreed to participate
in the study. Patients who signed the informed consent
were recruited.

The dietitian performed an initial nutritional
assessment for the patient and provided an individu-
alized nutrition care plan, including prescribing a suit-
able oral nutrition supplement (ONS) if required.
Patients were asked to come back for a second pre‐
surgery follow‐up and 1‐, 2‐, and 3‐month post‐surgery
appointments (Figure 1).

Demographic data (age, race, and gender), type
and stage of cancer, height, and weight were collected
at the first dietitian visit. Weight and nutrition status
were assessed at every visit. QoL was assessed before
surgery and 3 months after surgery.

Tools used to measure parameters of body weight,
nutritional status, and QoL are as follows.

i) Body weight and height: Patients had their heights
and weights taken without shoes using a calibrated
digital Seca weighing machine (graduation 0.1 kg,
Seca, Deutschland/Hamburg, Germany) or Seca
954 for those who were wheelchair‐bound. If height
could not be measured, the most recent height in the
electronic medical record was used. Body mass
index (BMI) was calculated with the heights and
weights obtained. BMI of < 18.5 kg/m2 is categorized
as underweight; 18.6−22.9 kg/m2 is normal weight;
23−29.9 kg/m2 is overweight, and ≥ 30 kg/m2 is ob-
ese. Weight was taken at any time of the day during
clinic hours when patients attended doctor's visits.

ii) Nutritional status: The 7‐point Subjective Global
Assessment (SGA) [24] was used by the dietitian to

assess nutritional status based on unintentional
weight loss, dietary intake, nutrition‐related func-
tional status, presence of oedema, gastrointestinal
symptoms, metabolic stress, and presence
of muscle and fat wasting. A final score of 1−2
indicates severely malnourished, 3−4 moderately
malnourished, 5 mildly malnourished, and 6−7 well‐
nourished.

iii) Health‐related QoL: The 3‐level Euro‐Quality of Life
5 Domain (EQ‐5D‐3L) [25] was used to assess
health‐related QoL. This tool consists of two sec-
tions: the EQ‐5D descriptive system and the Euro‐
Quality of Life Visual Analogue Scale (EQ VAS).
There are five domains in the descriptive system:
mobility, self‐care, usual activities, pain or dis-
comfort, and anxiety or depression. Patients were
asked to indicate their health state from one of the
options, for example: “no problem”, “some prob-
lems”, or “confined to bed”. This was then converted
to a 1‐digit number that shows the level selected for
that domain. Each patient will have a 5‐digit number
that describes his or her health state. For example,
when a patient rates “no problem” in any of the
domains, it indicates a score of 1. Hence, a 5‐digit
number for a patient of 11111 represents perfect
health.

The second section involves patients scoring their
perceived health status on a vertical EQ VAS scale of
0−100% on the day of assessment, where the end-
points are labelled “worst imaginable” and “best ima-
ginable” health state. Patients whose first language is
not English were given a detailed translation for more
accurate scoring.

Patients in control group

The patients in the intervention group were compared
with another 60 patients with CRC from a Colorectal
Cancer Prospective Database, retrospectively based
on the same inclusion and exclusion criteria. These
patients had their surgeries done in the same hospital
from January to December 2014. The patients listed in
the database were not arranged in any order. The first
60 patients were randomly selected for the control

TABLE 1 Inclusion and exclusion criteria for the recruitment of patients to the intervention group.

Inclusion criteria Exclusion criteria

1. Aged 21 years or older
2. Diagnosed with a malignant colorectal tumour
3. Scheduled for surgery

1. Recent treatment with neoadjuvant systemic therapy or radiation
2. Pregnant women
3. On tube feeding or total parenteral nutrition before surgery
4. Best supportive care, palliative treatment, or with terminal illness
5. With severe cognitive or psychological disabilities
6. Not residing in Singapore
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group if they have weights taken at the time intervals
similar to the patients in the intervention group before
surgery and at 1 month, 2 months, and 3 months after
surgery. They did not receive pre‐surgery nutrition
counselling as they were only referred to dietitians
on Day 3 after surgery for a soft diet trial, according to
the 2014 referral protocol. Those patients who were
seen by a dietitian upon discharge were followed‐up at
1 month after discharge according to departmental
guidelines, but the need for further follow‐ups there-
after varied as they were determined by the dietitian or
patient's preference. Many patients did not attend
these dietitian appointments, possibly due to the lack of
communication of their importance. Retrospective data
were extracted from the hospital electronic medical
record system and hard copy case notes.

Sample size

Sixty patients were required in each group to achieve a
moderate efficacy in the intervention group over the
control group with a Cohen's effect size of at least 0.55.
This would provide a power of 80% and two‐sided 5%
significance.

Statistical analysis

All statistical analyses were performed using the Sta-
tistical Package for the Social Sciences for Windows
(version 18.0, SPSS Inc.). Independent t‐tests were
used to compare weight changes between groups at all
intervals and presented as mean ± standard deviation
(SD). Wilcoxon Signed Rank Test was used to com-
pare pre‐surgery and 3‐month post‐surgery SGA and
EQ‐5D VAS. The chi‐square test was used to test the
EQ‐5D descriptive system.

The associations between risk factors and weight
loss were analyzed using multivariate linear regression.
Multivariable linear regression was used to assess the
effect of pre‐surgery nutrition intervention on weight
loss at 1, 2, and 3 months after surgery separately.
Models were adjusted for age, race, gender, height,

diagnosis, stage of cancer, surgery types, stoma
presence, and past medical history (diabetes mellitus,
hypertension, hyperlipidaemia, and chronic kidney
disease). A stepwise variable selection method based
on the Akaike information criterion was used to choose
the final model. Odds ratios with 95% confidence
intervals were reported where appropriate. The signifi-
cance level was set at p < 0.05.

RESULTS

The baseline demographics of the patients are
described in Table 2. There were no significant differ-
ences between the control and intervention groups for
race, weight, and BMI. Patients in the intervention
group were significantly older than the control group
(p = 0.002). There were also significantly fewer female
patients in the intervention group than the control group
(p = 0.042).

Patients' characteristics

Control group

The 7‐point SGA scores were not available for patients in
the control group as they were not seen by dietitians for
pre‐surgery nutritional assessment. At baseline, 5% of
patients were categorized as underweight, 60% were
overweight, and 35% were obese. Similarly, QoL was not
assessed in the control group. Sixty‐seven percent of
patients in the control group were seen by a dietitian after
surgery, of which a majority of 36 patients were seen
during their hospitalization, and four patients were seen in
the outpatient clinic upon hospital discharge. Only two
patients received 1‐, 2‐, and 3‐month post‐surgery out-
patient follow‐ups similar to our intervention group.

Two patients in the control group deceased within
1−2 months after surgery. Two patients did not have
their weight recorded at 2 and 3 months after surgery,
likely because they did not have a doctor's appointment
at those time points when weight was typically taken
and recorded.

F IGURE 1 Timeline of pre‐surgery and post‐surgery nutrition intervention. Nutrition intervention is provided before surgery and 1, 2, and
3 months after surgery by a qualified dietitian.
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Intervention group

Patients received nutrition assessment and interven-
tion from the dietitian with an average of 14 days before
surgery.

Based on the 7‐point SGA, 61% of the patients in
the intervention group were well‐nourished, and 39%
were malnourished at baseline (Table 3). The inter-
vention group had 15% of patients categorized as un-
derweight, 52% as overweight, and 35% as obese. The
intervention group had a baseline of 75% in ED‐5D‐
VAS scores (ranged 40%−100%). Two patients were
lost to follow‐up at 2 months after surgery, and one at
3 months after surgery. There were no deaths in the
intervention group.

Comparison of post‐surgery results
between the control and intervention
groups

The mean percentage of weight loss was significantly
lower in the intervention group compared to the control
group at 1, 2, and 3 months after surgery: −1.45 ± 2.69 kg
(2.34%) versus 3.20 ± 2.00 kg (5.44%) (p<0.001),
−1.92 ± 3.13 kg (3.01%) versus −3.73 ± 2.66 kg (6.36%),
and −0.94 ± 3.27 kg (1.28%) versus −2.95 ± 2.85 kg
(5.03%) (p<0.001), respectively (Figure 2). More patients
in the control group experienced a weight loss of more
than 10% of their usual body weight than those in the
intervention group, who experienced a weight loss of 10%
or more of their usual body weight (7 versus 4).

Fifty‐two patients (91%) in the control group lost
weight compared to 31 patients (53%) in the interven-
tion group at 3 months after surgery (p < 0.001), as
shown in Figure 3. Similarly, more patients lost weight
in the control group at 1‐ and 2‐month post‐surgery
intervals (98% versus 64% and 97% versus 72%,
respectively).

At 3 months after surgery, the intervention group lost
significantly less weight compared to the control group
(−0.94 ± 3.27 kg versus −2.95 ± 2.85 kg, p< 0.001). Simi-
lar positive results were observed at 1 and 2 months after
surgery between the intervention and control groups,
−1.45 ± 2.69 kg versus −3.20 ± 2.00 kg (p <0.001) and
−1.92 ± 3.13 kg versus −3.73 ± 2.66 kg (p<0.001),
respectively (Table 4).

Within the intervention group, post‐surgery median
EQ‐5D VAS improved significantly from baseline (80%
versus 75%, p = 0.043; Figure 4). Results from the
descriptive system (Table 5) show significantly more
patients scored “no problem” across all domains
after surgery compared to that before surgery (41
versus 29, p = 0.042; Table 3).

The majority of patients (88%) either maintained
their 3‐month post‐surgery 7‐point SGA score at 6, that
is, well‐nourished, or improved from pre‐surgery value
(p = 0.109), which suggests that this group of patients'
nutritional status did not decline after surgery (Table 3).

DISCUSSION

This study showed that for patients undergoing elective
colorectal surgery, pre‐surgery nutritional intervention
and monthly follow‐up by a dietitian for 3 months after
surgery can reduce postoperative weight loss com-
pared to the control group. The intervention group was
also able to retain their pre‐surgery baseline nutrition
status (i.e., well‐nourished) 3 months after surgery.
This result is consistent with the study by Novelli et al.,
which has a similar pre‐surgery nutrition counselling
protocol to our study [26]. Three months after surgery,
more than half of the patients in our intervention group

TABLE 2 Baseline characteristics of the patients.

Variable
Control
(n = 60)

Intervention
(n = 60) p‐value

Age, years 64 ± 8.5 69.4 ± 9.7 0.002

Gender 0.042

Female 40 29

Male 20 31

Race 0.182

Chinese 43 31

Malay 13 19

Indian 4 3

Tumour site 0.199

Colon 38 31

Rectum 24 19

Rectosigmoid 8 10

Stage of cancer 0.213

Stage Ⅰ 8 8

Stage Ⅱ 9 10

Stage Ⅲ 37 33

Stage Ⅳ 5 9

Type of surgery

Open 13 7 0.142

Laparoscopic 47 53

Stoma 14 14 1

Chemotherapy within
3 months after
surgery

26 26 1

Weight, kg 59.5 ± 10.4 58.6 ± 11.9 0.686

BMI, kg/m2 24 ± 3.6 22.9 ± 4.6 0.173

Note: Data are n or mean ± SD.

Abbreviations: BMI, body weight index; SD, standard deviation.
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achieved preoperative weight, compared with 14% of
their counterparts in the control group.

Malnutrition and preoperative weight loss are
common in patients with CRC undergoing surgery [9,
10, 27]. Pre‐surgery malnutrition is associated with
adverse post‐surgery outcomes, including mortality
and complications such as bleeding, wound compli-
cations, infection, and respiratory failure [28]. To
improve the outcomes of surgery and reduce the risk
of post‐surgery complications, clinicians are focusing

not only on looking at nutrition support after surgery,
but the paradigm has also shifted towards pre‐surgery
interventions to optimize the nutritional and functional
status. This approach, known as prehabilitation, has
yet to be practised routinely worldwide [15].

Weight loss has long been a prognostic indicator for
post‐operative morbidity. The benefit of minimizing
weight loss has been demonstrated in a study of 228
cancer patients where those with less than 10% weight
loss had a significantly higher median survival time of
39.8 months compared to 22.4 months in those with
more than 10% weight loss (p < 0.05) [29]. This is
aligned with our study, which had more patients in the
control group who lost more than 10% of their usual
weight compared to the intervention group (7 versus 4).
Two patients in the control group died within 2 months
after surgery. One of the patients experienced a 14.4%
weight loss, while the other, who had Stage Ⅳ cancer,
experienced a 6.2% weight loss at 1 month after sur-
gery. Notably, there were no deaths in the intervention
group during the study period. The role of nutrition has
been highlighted by a systematic review by Hamaker
et al., which found a significant association between
nutrition status and increased intermediate and
long‐term mortality in cancer patients [30]. Additionally,
a randomized controlled trial demonstrated that pa-
tients with cancer receiving early interdisciplinary sup-
portive care, including dietitian‐led nutrition intervention
before cancer treatment, have a significantly longer
median overall survival compared to those receiving
standard care (14.8 versus 11.9 months, p = 0.021)
[31]. This same study found significant improvements
in the mean Nutritional Risk Screening 2002 and PG‐
SGA scores from baseline to week 9 (p < 0.001) [31].

TABLE 3 Changes in the 7‐point Subjective Global Assessment (7‐point SGA) score and EQ‐5D score before surgery and at 3 months
after surgery in the intervention group.

Before surgery 3 months after surgery p‐value

SGA score,a n (%) (n = 60) (n = 57)

Median 6 (well malnourished) 6 (well nourished) 0.109

6−7 37 42

5 14 10

3−4 9 5

1−2 0 0

EQ‐5D‐3L (n = 60) (n = 60)

Mean VAS score (range) 75% (40%−100%) 80% (40%−100%) 0.043

Utility score,b n (%):
Number of patients with “no problem”

29 (48.3%) 41 (68.3%) 0.042

Note: Data are n, n (%), or score (range).

Abbreviations: 7‐point SGA: 7‐point Subjective Global Assessment; EQ‐5D‐3L: Euro‐Quality of Life 5 Domain 3 Level; VAS, Visual Analogue Scale.
aSGA score: 6−7, well‐nourished; 5, mildly malnourished; 3−4, moderately malnourished; 1−2, severely malnourished.
bUtility scores are measured in five dimensions: mobility, self‐care, usual activities, pain or discomfort, and anxiety or depression.

F IGURE 2 Mean weight loss percentages in both the control and
intervention groups at 1, 2, and 3 months after surgery. The mean
weight loss percentages are significantly lower in the intervention
group compared to the control group at 1, 2, and 3 months after
surgery (p < 0.001).
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Poorer nutrition status is also associated with a lower
likelihood of completing cancer treatments as planned,
increased healthcare utilization, and prolonged hospital
stays [32]. Given these findings, careful monitoring of
weight and nutritional status for at least 2 months after
surgery is recommended to prevent hindrance to
chemotherapy [33].

It is interesting to note that in the intervention group,
the mean age of the patients was older than the control
group, and yet they had a significantly lower mean
percentage of weight loss at all three time intervals
after surgery. If the nutrition intervention was proven

to be beneficial to a more vulnerable group, the benefit
is likely applicable to the younger population as well.

Surgical stress causes hypermetabolism and hy-
percatabolism [34]. By capturing patients early, we can
provide nutrition counselling and prescribe ONSs to
optimize their nutrition intake in preparation for surgery,

F IGURE 3 Weight changes in the control and intervention groups at 1, 2, and 3 months after surgery. The number of patients in the
intervention group who experienced weight loss is significantly lower than their counterparts in the control group at 3 months after surgery
(p < 0.001). Similar patterns are observed at 1 month and 2 months after surgery.

TABLE 4 Mean weight loss in kilograms and percentages at 1,
2, and 3 months after surgery in the control and intervention groups.

Mean weight loss, kg (mean weight loss in
percentage, %)

After
surgery Control groupa

Intervention
groupa p‐value

1 month 3.20 ± 2.00 (5.44) 1.45 ± 2.69 (2.34) < 0.0001

2 months 3.73 ± 2.66 (6.36) 1.92 ± 3.13 (3.01) 0.001

3 months 2.95 ± 2.85 (5.03) 0.94 ± 3.27 (1.28) 0.001

Note: Data are mean ± SD (%).
an = 60 at 1 month after surgery in both groups; n = 57 in the control group and
n = 58 in the intervention group at 2 months after surgery; n = 57 in both groups
at 3 months after surgery.

F IGURE 4 Mean EQ‐5D‐3L VAS score for before surgery and at
3 months after surgery in the intervention group. Quality of life (QoL)
score improves significantly at 3 months after surgery compared to
that before surgery (p = 0.043).
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regardless of baseline nutrition status, as evidence has
shown that early nutrition support benefits well‐nourished
cancer patients by lowering post‐surgery complication
rates [31, 35]. Pre‐surgery nutrition interventions can
optimize overall nutrition status and support protein
anabolism, which results in a faster recovery [36] and
wound healing after surgery [37]. Patients may also ex-
perience loss of appetite and gastrointestinal symptoms
after surgery, such as abdominal bloating, nausea, and
vomiting from the use of anaesthesia during surgery, or
increased bowel output, which may compromise their
nutrition intake. Post‐operative nausea and vomiting are
found to occur in approximately one‐third of all surgical
patients [38]. Dietitians can provide valuable dietary re-
commendations to better manage these side effects and
stoma output, debunk dietary myths to prevent nutrient
deficiencies caused by unnecessary exclusion of food
groups, and recommend ONS when adequate food in-
take proves to be challenging.

There are some mixed results on the benefit of the
early introduction of ONS before surgery. A recent study
found that pre‐operative administration of ONS for pa-
tients with planned colorectal surgeries (twice a day for
1 week before surgery versus no ONS) does not reduce
post‐operative morbidity or enhance recovery, so pa-
tients should be properly screened before providing
nutritional support to manage cost efficiently [19]. On the
contrary, a randomized controlled trial of 101 patients
found that adding ONS to dietary advice can lower post‐
surgery weight loss and reduce infection rate compared
to those who only received dietary advice [9]. The ONS
provides an additional 603 kcal of energy and 24 g pro-
tein per day. Out of 60 patients in our intervention group,
42 patients were advised to start ONS before surgery,
which provided an average of 322 kcal of energy and
13.4 g protein. The early introduction of ONS has likely
contributed to the reduction of post‐surgery weight loss
in our study.

Early nutrition intervention might have contributed to
the improvement in mean VAS score at 3 months after
surgery (0.79 versus 0.82; p < 0.001) in our study, and
specifically, the majority of patients reported no anxiety or
depression after surgery (90% versus 71.7%; p = 0.199).
In a study by Gillis et al., malnourished patients with CRC
before surgery had significantly poorer health‐related
QoL than those who were well‐nourished [22]. These
included depression, pain, social function, total mental
and physical health, and overall QoL (p < 0.001), as well
as anxiety (p = 0.015). Using the same QoL tool, a study
in Singapore on elderly patients with planned colorectal
surgeries provided them with pre‐surgery nutrition sup-
plementation as part of a prehabilitation program
(PEERS). The study found significant improvement in the
median EQ‐5D score, from 0.70 at baseline to 0.80 at
6 months after surgery (p = 0.001) [39]. Likewise, another
study found significantly lower EQ‐5D scores in the
weight‐losing group among 119 patients with gastro-
intestinal cancer (p < 0.01) [40].

Some limitations are identified in this study. As the
control and intervention groups were made up of dif-
ferent individuals who underwent surgeries at different
periods, there are confounding factors that are difficult
to eliminate, for instance, the advancements of surgical
techniques over the years that may lead to a reduction
in post‐operative complications and whether the sur-
geon would recommend for open or laparoscopic sur-
gery [39]. Since the patients in the control group were
retrospectively extracted from a database, they did not
undergo the same post‐surgery follow‐up with the
dietitian as the intervention group. As a result, SGA
scores were only available for patients in the inter-
vention group, as SGA assessments are carried out by
dietitians. This limitation prevented us from including
SGA scores for the control group at both pre‐surgery
and 3‐month post‐surgery time points. Additionally,
QoL was not routinely monitored for patients, meaning

TABLE 5 Breakdown of utility scores from EQ‐5D‐3L.

Dimension

Before
surgery,
n (%)

3 months after
surgery, n (%) p‐value

Mobility

No problem 51 (85%) 55 (91.7%) 1

Some problems 9 (15%) 5 (8.3%)

Confined to bed 0 0

Self‐care

No problem 58 (97%) 59 (98.3%) 1

Some problems 2 (3.3%) 1 (1.7%)

Unable to wash or
dress himself/
herself

0 0

Usual activities

No problem 57 (95%) 56 (93.3%) 0.199

Some problems 3 (5%) 3 (5%)

Unable to perform
usual activities

0 1 (1.7%)

Pain/discomfort

None 45 (75%) 44 (73.3%) 0.199

Moderate 14 (23.3%) 16 (26.7%)

Extreme 1 (1.7%) 0

Anxiety/depression

None 43 (71.7%) 54 (90%) 0.199

Moderate 15 (25%) 6 (10%)

Extreme 2 (3.3%) 0

Note: Data are n (%).

Abbreviation: EQ‐5D‐3L, Euro‐Quality of Life 5 Domain 3 Level.
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that EQ‐5D data before and 3 months after surgery
were only available for the intervention group. There-
fore, we focused on within‐group comparisons to
demonstrate that the nutrition status of the intervention
group was maintained and their QoL improved despite
undergoing invasive surgery. Furthermore, dietary
advice was tailored to individual patients by different
dietitians rather than following a single standardized
protocol, meaning that the nutrition counselling may
have varied. It was also difficult to standardize the
timing of when patients were seen by a dietitian before
surgery, as it was dependent on the time of diagnosis
and the availability of surgery and dietitian appointment
slots. van‐Rooijen et al. suggested that the actual
surgery usually takes place 4−5 weeks after diagnosis,
so the prehabilitation program should be closely co-
ordinated with the medical treatment plan to optimize
effectiveness [15]. Although most patients (50 out of
60) received early nutrition intervention at a maximum
of 10 days before surgery, our study demonstrated that
positive results can still be achieved.

Clinical outcomes such as readmission rate, wound
infection, or anastomosis leak were not investigated, so
this study could not conclude on the clinical implica-
tions from early nutrition intervention. Hence, future
research may consider using a similar study design to
ascertain the benefit of early and timely post‐surgery
nutrition intervention on clinical outcomes of interest.

CONCLUSION

In conclusion, pre‐surgery nutrition intervention appears to
have a significant positive impact on post‐surgery weight
loss, QoL, and maintenance of nutrition status in patients
with CRC and elective surgeries. Our study provides
direction for future development of a standardized protocol
that provides the minimum duration and key components
of pre‐surgery nutrition intervention to achieve positive
outcomes in patients with CRC, outcomes to measure,
and validated tools to assess these outcomes for imple-
mentation in a clinical setting.
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