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Objective: To evaluate the effect of individualized dietary guidance based on the prehabilitation concept on nutritional outcomes and
quality of life (QoL) in patients with locally advanced gastric cancer (LAGC) undergoing surgery.

Methods: This is a single-center randomized controlled trial (RCT). Patients who underwent radical gastrectomy following
neoadjuvant therapy were included at the First Affiliated Hospital of Soochow University between January 2023 and October 2025
and randomly assigned to either the control group or the intervention group. Both groups received standard perioperative care. The
control group received nutritional support, while the intervention group received individualized dietary guidance based on the Patient-
Generated Subjective Global Assessment (PG-SGA) in combination with the prehabilitation concept. Nutritional parameters [albumin
(Alb), prealbumin (PA), and hemoglobin (Hb)] and Prognostic Nutritional Index (PNI) were assessed at preoperative baseline and
postoperative day 5-7 (before discharge). Quality of life (QoL) was evaluated using the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30) at baseline and 3 months post-intervention.
Postoperative safety and short-term outcomes, including length of stay (LOS), complications (classified by Clavien-Dindo grade),
mortality, and readmission within 3 months, were also recorded.

Results: A total of 120 patients were eligible for the study between January 2023 and October 2025, of whom 72 were approached
and enrolled (response rate: 60%), with 36 in each group. Compared with the control group, the intervention group showed
significantly better nutritional indices after the intervention. In contrast, the control group showed significant decreases in PNI
(52.64+4.98 vs 43.2844.73), Alb (42.87+4.73 vs 36.67+6.28 g/L), PA (229.12439.43 vs 179.324£32.72 mg/L), and Hb (134.92
+21.63 vs 113.54+18.21 g/L), whereas no significant within-group changes were observed in the intervention group. EORTC QLQ-
C30 scores for all functional domains (except cognitive functioning and financial difficulties) significantly increased, while scores for
all symptom domains and single items (except financial difficulties) significantly decreased in both groups. Following the intervention,
the intervention group demonstrated significantly higher PNI (51.21+5.27 vs 43.28+4.73, P<0.001) and peripheral blood levels of Alb
(40.78+6.91 vs 36.67+6.28 g/L, P=0.01), PA (223.83+37.32 vs 179.32+32.72 mg/L, P<0.001), and Hb (129.93+20.74 vs 113.54+18.21
g/L, P=0.001) compared with the control group. Additionally, the intervention group had significantly higher scores in four of the five
functional domains (physical function: 56.84+4.37 vs 51.73+4.02, P<0.001; emotional function: 57.63+4.82 vs 53.824+4.77, P=0.001;
role function: 64.93+3.76 vs 59.86+4.39, P<0.001; social function: 63.91+4.63 vs 59.64+5.21, P<0.001) and significantly lower scores
in all symptom domains and in five of the six single items (fatigue: 26.12+3.65 vs 30.49+3.87, P<0.001; appetite loss: 14.28+3.02 vs
18.02+3.29, P<0.001) than the control group. Regarding postoperative safety, no severe complications (Clavien-Dindo grade >III) or
deaths occurred in either group during hospitalization or the 3-month follow-up. The incidence of minor complications (Clavien-Dindo
grade I-11) was similar between groups (3 vs 2). The intervention group had a numerically shorter postoperative LOS (7.6£1.8 vs 8.2
+2.1 days), but the difference was not statistically significant. No readmissions within 3 months were recorded in either group.
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Conclusion: Prehabilitation-based individualized dietary guidance effectively improves short-term nutritional outcomes and enhances
QoL in patients with LAGC undergoing surgery following neoadjuvant therapy. The intervention demonstrated a favorable safety
profile, with no increase in complications, mortality, or readmissions. This single-center study provides preliminary evidence, and
long-term outcomes (e.g. survival, readmission) were not evaluated.

Keywords: locally advanced gastric cancer, dietary guidance, prehabilitation, quality of life, nutrition, neoadjuvant therapy,
postoperative complications

Introduction

Gastric cancer is one of the most common malignant tumors of the digestive system.' In China, the incidence (113.4 per
100,000 population) and mortality (79.2 per 100,000 population) rank third among all malignant tumors, respectively.*
The proportion of early-stage gastric cancer diagnoses in China remains relatively low, with the majority of patients
diagnosed at the stage of locally advanced gastric cancer (LAGC).*”” For both early-stage and LAGC cases, surgery
remains the primary treatment, offering curative potential, prolonged survival, and improved quality of life (QoL)
through complete tumor resection.>* In LAGC, neoadjuvant therapy reduces tumor burden, thereby facilitating standard
radical gastrectomy and enabling higher RO resection and pathological response rates without increasing postoperative
complications.* As a result, neoadjuvant therapy followed by radical gastrectomy has gradually become the standard
treatment strategy for LAGC.%’

Both short-term surgical outcomes and long-term survival in patients with gastric cancer are influenced not only by
tumor stage, lymph node metastasis, depth of invasion, and overall physical condition, but also by perioperative
nutritional status.'®'? Gastric cancer frequently leads to malnutrition, which is further exacerbated by postoperative
reductions in nutrient intake and absorption, gastrointestinal adverse effects such as nausea and vomiting, and myelo-
suppression induced by neoadjuvant and adjuvant chemoradiotherapy.'®'*'* Several studies have demonstrated that
individualized prehabilitation can enhance patients’ physiological reserve, thereby reducing the incidence of malnutri-
tion, promoting postoperative recovery, and improving overall prognosis.15 -16

Prehabilitation comprises a series of targeted interventions—including nutritional optimization, physical exercise, and
psychological preparation—designed to improve physiological reserves and psychological resilience, enabling patients to
better tolerate surgical stress and achieve faster postoperative recovery.!” '® Patients with gastric cancer are predomi-
nantly middle-aged or elderly and often present with comorbidities such as hypertension, diabetes, hyperlipidemia, and
coronary heart disease.

These conditions are associated with reduced compensatory capacity and diminished functional reserves across
multiple organ systems, thereby increasing the risk of perioperative complications.’>*' Consequently, comprehensive
preoperative assessment using validated tools is essential. A multidisciplinary team should evaluate key parameters,
including medical history, functional and nutritional status, exercise capacity, and psychological well-being, to develop
a dynamically adjustable, individualized prehabilitation plan. Within this comprehensive assessment, nutritional screen-
ing is critical for identifying and grading malnutrition.'®** The Patient-Generated Subjective Global Assessment (PG-
SGA) is the most widely used nutritional screening tool for cancer patients, recognized for its high sensitivity, specificity,
and efficiency.”*** Notably, surgical stress and inflammation can transiently alter biochemical nutritional markers (eg.,
albumin), which may confound the interpretation of nutritional intervention effects in the early postoperative period.*'-**

Although the concept of prehabilitation is gaining increased attention in the perioperative management of gastric
cancer, most existing studies focus on single interventions or short-term outcomes. High-quality evidence regarding the
long-term effects of PG-SGA-guided nutritional interventions on nutritional status and QoL in patients with LAGC
remains limited. Furthermore, comprehensive data on its impact on postoperative safety outcomes, including complica-
tion rates and length of hospital stay, are needed. Therefore, this study aims to investigate the impact of an individualized
dietary guidance program—based on PG-SGA scores and the prehabilitation framework—on nutritional outcomes and
QoL as well as short-term safety in LAGC patients undergoing surgery.

2 https: Journal of Multidisciplinary Healthcare 2026:19



Gu et al

Material and Methods
Study Design and Patients

This single-center randomized controlled trial (RCT) was conducted involving patients with LAGC who received
neoadjuvant chemotherapy followed by radical gastrectomy at the Department of General Surgery, First Affiliated
Hospital of Soochow University, between January 2023 and January 2025. Eligible participants were randomly assigned
to either the control group or the intervention group using a random number table generated by SPSS 25.0 software. The
randomization sequence was concealed in sequentially numbered, opaque envelopes, which were opened by an
independent researcher who was not involved in patient recruitment or outcome assessment. The study was reviewed
and approved by the Hospital Medical Ethics Committee (Approval No. 2022681, Approval Date: September 28, 2022)
and adhered to the principles outlined in the Declaration of Helsinki. All study participants provided written informed
consent. This randomized controlled trial was reported in accordance with the CONSORT 2010 guidelines.

Inclusion criteria were as follows: (1) histopathologically confirmed diagnosis of gastric cancer; (2) completion of
both neoadjuvant chemotherapy and surgical treatment; (3) postoperative hospital stay of >3 days; (4) normal mental and
cognitive function (defined as a Mini-Mental State Examination (MMSE) score >24), (5) provision of informed consent
and voluntary participation in the study.

Exclusion criteria included: (1) presence of severe postoperative complications; (2) severe organic diseases involving
vital organs; (3) concurrent metabolic disorders; (4) conditions such as intestinal obstruction or short bowel syndrome
that preclude enteral nutritional support; (5) history of alcohol abuse or drug addiction; and (6) emergency operations due
to gastric cancer-related complications (eg., perforation, obstruction).

Patients were recruited by clinical physicians; questionnaires (EORTC QLQ-C30) were administered by trained
research nurses; and the intervention was delivered by registered dietitians in collaboration with the prehabilitation

management team.

Intervention Procedure
Patients in the control group received routine care, including health education, pharmacological treatment, and manage-
ment of chemotherapy-related adverse effects. Nutritional intervention followed the conventional five-step protocol.*”
Specifically, if a patient’s dietary intake was deemed adequate to meet energy requirements, a regular diet and nutritional
education were provided. If intake was insufficient, oral nutritional supplements (ONS) were administered. When ONS
failed to meet energy needs, enteral nutrition support was initiated. Parenteral nutrition was considered only when enteral
support remained inadequate. Among the control group, the distribution of nutritional support modes in the control group
is detailed in Table 1.

Patients in the intervention group received personalized dietary guidance in addition to the standard care provided to

the control group. The intervention consisted of the following components:

1. Establishment of a prehabilitation management team: A multidisciplinary team was formed, including charge
nurses, the head nurse, clinical physicians, and dietitians.

2. Nutritional status assessment: the nutritional status of patients was assessed 2—4 weeks preoperatively using the
PG-SGA tool. The PG-SGA comprises two components: the first section records patient-reported data on weight

Table | Nutritional Support Modes in the
Control Group (n=36)

Mode of Nutritional Support n (%)
Oral Diet Only 12 (33.3%)
Oral Nutritional Supplements (ONS) | 15 (41.7%)
Enteral Nutrition Support 7 (19.4%)
Parenteral Nutrition 2 (5.6%)

Abbreviation: ONS, oral nutritional supplements.
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changes, dietary intake, symptoms, and functional capacity; the second section is completed by healthcare
professionals and scores factors such as age, metabolic stress, and findings from physical examination. The scores
from both sections are summed to yield a total PG-SGA score, with higher scores indicating more severe
malnutrition. Based on the total score, patients were categorized as follows: a score of <I (Grade A) indicated
a well-nourished status; 2—-8 (Grade B) indicated suspected or moderate malnutrition (specifically, scores of 2-3
suggested possible malnutrition, and 4-8 indicated moderate malnutrition); and >9 (Grade C) indicated severe
malnutrition.

3. Individualized dietary intervention plan: A tailored nutritional intervention plan was developed based on the
patient’s PG-SGA grade. Patients classified as Grade A did not receive active nutritional intervention but under-
went weekly PG-SGA re-evaluation.

Patients in Grade B received nutritional intervention concurrent with their antitumor and surgical treatments,
according to the five-step nutritional protocol. Patients in Grade C underwent 2—4 weeks of intensive nutritional support
prior to the initiation of antitumor therapy and surgery. Furthermore, dietitians provided personalized dietary counseling
once a week (30—45 minutes per session) from preoperative 2—4 weeks until discharge. Adherence was monitored via
weekly dietary diaries and monthly follow-up calls, with an overall adherence rate of 89.2% (33 of 36 patients completed
>80% of the sessions). Additionally, dietitians provided personalized dietary counseling tailored to each patient’s
preferences, body weight, economic status, and level of physical activity. This guidance encompassed recommendations
on food selection, cooking methods, meal timing, and physical activity.

The recommended diet was high in protein, fiber, and calories, with steaming, boiling, and stewing suggested as the
preferred cooking methods. For patients with postoperative symptoms such as vomiting and belching, a dietary approach
involving frequent small meals and light and easily digestible food was advised. For patients with poor appetite or
indigestion, dishes such as diced hawthorn meat (pork stir-fried with hawthorn fruit, a traditional Chinese dish used to
stimulate appetite and aid digestion) and Huangqin yam porridge were recommended to help stimulate appetite.
A flowchart of this intervention process is presented in Figure 1.

Outcome Measures

Peripheral venous blood samples were collected from all patients after an overnight fast at two time points: during the
initial preoperative assessment and postoperative day 5-7 (before discharge) following the individualized dietary
intervention (timing standardized across all patients). Nutritional indicators, including serum levels of albumin (Alb,
g/L), prealbumin (PA, mg/L), and hemoglobin (Hb, g/L), were measured using a VITROS 5600 Integrated System
automated biochemical analyzer (CE certificate number: 0124). Peripheral lymphocyte count (Lym, x10°/L) was
measured using a Mindray BC-7500 automatic blood cell analyzer (CE certificate number: 0123). The Prognostic
Nutritional Index (PNI) was calculated using the following formula: PNI = [5 x Lym (x10°/L)] + Alb (g/L).*

Postoperative safety and short-term outcomes were assessed as follows: Postoperative length of stay (LOS) was
recorded in days for each patient. Postoperative complications occurring during hospitalization were documented,
categorized by type (eg., none, surgical site infection, pneumonia, anastomotic leak) and severity according to the
Clavien-Dindo classification system.”® Mortality, defined as death during hospitalization or within 3 months postopera-
tively, was recorded. Readmissions to any hospital within 3 months of discharge due to surgery or nutrition-related issues
were tracked through medical record review and telephone follow-up.

The patients’ QoL was assessed using the European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire-Core 30 (EORTC QLQ-C30).?” The assessments were conducted at two time points: during the initial
preoperative investigation and three months post-intervention. The QLQ-C30 consists of 30 items organized into 15
multi-item and single-item scales: five functional scales, three symptom scales, one global health status/QoL scale, and
six single-item measures. All scale scores were linearly transformed to a 0—100 scale according to the EORTC scoring
manual. For the functional scales and the global health status/QoL scale, higher scores indicate better functioning or

QoL. In contrast, higher scores on the symptom scales and single items reflect greater symptom severity.
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Assessed for eligibility (n=120)

Y

Excluded (n=48)

* Refused (n=15)

* Poor condition (n=10)

* Logistical reasons (n=12)

» Transferred to other hospital (n=6)
* Other reasons (n=5)

\4
Randomized (n=72)

I

| !

Allocated to Control Group Allocated to Intervention Group
(n=36) (n=36)
Lost to follow-up (n=0) Lost to follow-up (n=0)
A4 \4
Analyzed (n=36) Analyzed (n=36)

Figure | CONSORT flow diagram of participant recruitment, randomization, follow-up, and analysis.

Statistical Analysis

All statistical analyses were performed using SPSS software (version 25.0). The distribution of continuous variables was
assessed for normality using the Shapiro—Wilk test. All continuous variables were found to be normally distributed and
are presented as mean + standard deviation. Differences between the two groups were analyzed using independent
samples #-tests, while within-group changes before and after the intervention were assessed using paired samples t-tests.
Categorical and ordinal data are presented as numbers (percentages). Inter-group comparisons of categorical and ordinal
variables were conducted using Chi-square tests or Mann—Whitney-U tests, respectively. For comparisons involving
categorical variables with expected cell counts <5 (eg., complication rates), Fisher’s exact test was employed. A P-value
<0.05 was considered statistically significant.

Results

Baseline Characteristics

A total of 120 patients were eligible for the study between January 2023 and October 2025, of whom 72 were approached
and enrolled. Among the 120 eligible patients, 72 were approached and enrolled, while 48 were not approached for
participation. Of the 120 eligible patients, 48 were not approached for participation for the following reasons: refusal to
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participate (n=15), inability to complete questionnaires due to poor physical condition (n=10), logistical limitations
during the recruitment period (n=12), transfer to other hospitals (n=6), and other administrative reasons (n=5).The
detailed reasons are presented in the CONSORT flow diagram (Figure 1). A total of 72 patients with LAGC were
enrolled, with 36 patients in each group. As shown in Table 2, all baseline characteristics, including gender, age, tumor
location, TNM stage, surgical procedure, PG-SGA grade, and comorbidities, showed no significant differences between
the two groups (P>0.05 for all comparisons).

Prognostic Nutritional Index

No significant difference in PNI was observed between the two groups during the preoperative assessment. Following the
intervention, the control group showed a statistically significant decrease in PNI, whereas the intervention group showed
no significant change. Consequently, the post-intervention PNI in the intervention group was significantly higher
compared with the control group (Table 3).

Nutritional Indicators

As shown in Table 4, no significant differences were found in the preoperative serum levels of Alb, PA, and Hb between
the two groups. In the control group, post-intervention levels of Alb, PA, and Hb were significantly lower compared with
preoperative levels. In contrast, no significant changes in these indicators were observed in the intervention group
between the preoperative and post-intervention time points. Moreover, the post-intervention levels of Alb, PA, and Hb in
the intervention group were significantly higher than those in the control group.

Table 2 Comparison of Baseline Characteristics Between the Two Groups

Characteristic Control Intervention Itz P
Group (n=36) Group (n=36)

Gender [n (%)]

Male 20 (55.56) 23 (63.89) 0.52 0.471

Female 16 (44.44) 13 (36.11)

Age (years) 59.63 + 10.85 61.28 + 11.54 0.625 0.534

Tumor Location [n (%)]

Gastric Fundus 11 (30.56) 13 (36.11) 0.559 0.906

Gastric Antrum 14 (38.89) 14 (38.89)

Gastric Body 9 (25.00) 8 (22.22)

Multiple Sites 2 (5.55) I (2.78)

TNM Stage [n (%)]

Stage Il 7 (19.44) 5(13.89) 0.4 0.527

Stage IV 29 (80.56) 31 (86.11)

Distant Metastasis [n (%)] 28 (77.78) 30 (83.33) 0.355 0.551

Surgical Procedure [n (%)]

Laparoscopic Radical Gastrectomy 26 (72.22) 25 (69.44) 0.067 0.795

Open Radical Gastrectomy 10 (27.78) Il (30.56)

PG-SGA Grade [n (%)]

0—I (Well nourished) 6 (16.67) 6 (16.67) 0.24 0811

2-3 (Suspected malnutrition) 10 (27.78) 8 (22.22)

4-8 (Moderate malnutrition) Il (30.55) 13 (36.11)

29 (Severe malnutrition) 9 (25.00) 9 (25.00)

Comorbidities [n (%)]

Hypertension 8 (22.22) 10 (27.78) 0.296 0.586

Diabetes Mellitus 6 (16.67) 5 (13.89) 0.107 0.743

Hyperlipidemia 9 (25.00) 11 (30.56) 0.277 0.599

Coronary Heart Disease 2 (5.55) 3(8.33) 0.215 0.643

Notes: Categorical variables were compared using x>-test; continuous variables were compared using the inde-
pendent samples t-test; ordinal variables (PG-SGA grade) were compared using the Mann—Whitney U-test.
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Table 3 Comparison of Prognostic Nutritional Index (PNI) Between the Two Groups at Preoperative Assessment and

Post-Intervention (Postoperative Day 5-7)

Group n Preoperative Post-Intervention t Df P
Assessment
Control 36 52.64 + 498 4328 £ 4.73 8.177 35 <0.001
Intervention 36 52,01 + 4.63 51.21 £ 527 0.684 35 0.496
Between-group comparison (post-intervention) 6.719 70 <0.001
Abbreviations: PNI, prognostic nutritional index; SD, standard deviation.
Table 4 Comparison of Nutritional Indicators Between the Two Groups of Patients
Parameter Timepoint Control Intervention t Df P
Group (n=36) Group (n=36)
Alb (g/L) Preoperative 42.87 + 4.73 4228 £ 491 0519 70 0.605
Post-intervention 36.67 + 6.28° 40.78 £ 6.91 2.641 70 0.010
PA (mg/L) Preoperative 229.12 + 39.43 232.92 + 41.47 0.398 70 0.692
Post-intervention 179.32 + 32.72° 223.83 * 37.32 5.381 70 <0.001
Hb (g/L) Preoperative 134.92 + 21.63 136.21 + 22.64 0.247 70 0.805
g Post-intervention 113.54 + 18.21° 129.93 £ 20.74 3.563 70 0.001

Notes: Albumin (Alb) was measured using the bromocresol green method (reference range: 35-55 g/L). Prealbumin (PA) was measured by
immunoturbidimetry (reference range: 200—400 mg/L). Hemoglobin (Hb) was measured using the colorimetric method (reference range:
130175 g/L for men, 115-150 g/L for women). a, P<0.05, compared with preoperative in the same group.
Abbreviations: Alb, albumin; PA, prealbumin; Hb, hemoglobin; SD, standard deviation. Alb, albumin; PA, prealbumin; Hb, hemoglobin.

EORTC QLQ-C30 Scores

The analysis of EORTC QLQ-C30 outcomes revealed significant improvements in health-related QoL following the

nutritional intervention. The intervention group exhibited superior outcomes compared to the control group across

multiple domains.

As shown in Table 5, both groups demonstrated significant within-group improvements in most functional scales at

the 3-month follow-up. However, the intervention group achieved significantly higher scores than the control group in
physical functioning (56.84 vs. 51.73, P<0.001), emotional functioning (57.63 vs. 53.82, P=0.001), role functioning
(64.93 vs. 59.86, P<0.001), and social functioning (63.91 vs. 59.64, P<0.001). No significant between-group differences

were observed in cognitive functioning.

Table 5 Comparison of EORTC QLQ-C30 Functional Scale Scores Between the Two Groups

Domain Timepoint Control Intervention t Df P
Group (n=36) Group (n=36)

Physical Function Preoperative 4829 + 3.98 4871 + 3.67 0.465 70 0.643
Post-intervention 51.73 £ 4.02° 56.84 + 4.37° 5.164 70 <0.001

Cognitive Function Preoperative 52.32 + 498 51.63 + 439 0.624 70 0.535
Post-intervention 53.18 + 448 53.86 + 4.62 0.634 70 0.528

Emotional Function Preoperative 4732 £5.27 4691 + 5.63 0.319 70 0.751
Post-intervention 53.82 + 4.77° 57.63 + 4.82° 3.371 70 0.001

Role Function Preoperative 54.93 + 3.87 5537 + 4.21 0.462 70 0.646
Post-intervention 59.86 + 4.39° 64.93 + 3.76° 5.263 70 <0.001

Social Function Preoperative 54.93 £ 492 55.48 + 5.25 0.459 70 0.648
Post-intervention 59.64 £ 5.21° 6391 + 4.63° 3.676 70 <0.001

Notes: a, P<0.05, compared with preoperative in the same group.
Abbreviations: EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core

30; SD, standard deviation.
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Regarding symptom scales (Table 6), both groups experienced significant reductions in fatigue and pain post-
intervention. However, the intervention group showed significantly greater improvements in fatigue (26.12 vs. 30.49,
P<0.001), pain (14.89 vs. 17.21, P=0.014), and nausea/vomiting (11.81 vs. 13.81, P=0.038) compared to the control
group.

For single-item symptoms (Table 7), the intervention group demonstrated significantly greater improvements in
dysphagia (16.74 vs. 18.19, P=0.033), appetite loss (14.28 vs. 18.02, P<0.001), insomnia (20.12 vs. 22.87, P=0.020),
constipation (15.10 vs. 17.29, P=0.011), and diarrhea (10.19 vs. 12.18, P=0.002) compared to the control group. No
significant between-group difference was observed in financial difficulties.

Overall, these findings consistently demonstrate that the integrated prehabilitation program with individualized
nutritional intervention provided broad benefits across multiple QoL domains, particularly in physical functioning and
symptom control, compared to standard care alone. The novelty of the findings lies in the application of PG-SGA-guided
individualized dietary guidance in LAGC patients undergoing neoadjuvant therapy followed by surgery, which addresses
the unmet need for personalized nutritional support in this specific population.

Postoperative Safety and Short-Term Outcomes
Postoperative safety and short-term outcomes are summarized in Table 8. No severe complications (Clavien-Dindo grade

IIT or above, such as anastomotic leak or reoperation) occurred in either group. Minor complications (Clavien—Dindo

Table 6 Comparison of EORTC QLQ-C30 Symptom Scale Scores Between the Two Groups

Symptom Domain Timepoint Control Intervention t Df P
Group (n=36) Group (n=36)

Fatigue Preoperative 3227 + 498 31.63 £ 4.38 0.579 70 0.564
Post-intervention 30.49 + 3.87° 26.12 + 3.657 4.929 70 <0.001

Pain Preoperative 21.21 +3.98 21.74 + 403 0.561 70 0.576
Post-intervention 17.21 + 3.48° 14.89 + 4.29° 2.52 70 0.014

Nausea and Vomiting Preoperative 13.21 £ 4.39 13.73 + 4.64 0.488 70 0.627
Post-intervention 13.81 + 4.27° 11.81 +3.74° 2.114 70 0.038

Notes: a, P<0.05, compared with preoperative in the same group.
Abbreviations: EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core
30; SD, standard deviation.

Table 7 Comparison of EORTC QLQ-C30 Single-Item Scale Scores Between the Two Groups

Item Domain Timepoint Control Intervention t Df P
Group (n=36) Group (n=36)
Dysphagia Preoperative 20.43 + 2.87 20.74 + 3.18 0.434 70 0.665
Post-intervention 18.19 + 3.02% 16.74 + 2.79* 2.174 70 0.033
Appetite Loss Preoperative 21.02 + 429 21.74 £ 3.92 0.743 70 0.460
Post-intervention 18.02 + 3.29° 14.28 + 3.02% 5.025 70 <0.001
Insomnia Preoperative 23.92 + 492 2473 £ 4.63 0.719 70 0.474
Post-intervention 22.87 + 5.43° 20.12 + 4.29° 2.384 70 0.020
Constipation Preoperative 19.43 £ 432 19.12 £ 476 0.289 70 0.773
Post-intervention 17.29 + 3.79° 15.10 + 3.28% 2.622 70 0.011
Diarrhea Preoperative 14.25 £ 3.25 1401 £2.78 0.337 70 0.737
Post-intervention 12.18 + 2.76* 10.19 + 2.54° 3.183 70 0.002
Financial Difficulties Preoperative 37.21 +3.26 3792 + 3.87 0.842 70 0.403
Post-intervention 35.74 + 429° 34.92 + 3.62° 0.876 70 0.384

Notes: a, P<0.05, compared with preoperative in the same group.
Abbreviations: EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30;
SD, standard deviation.
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Table 8 Comparison of Postoperative Safety and Short-Term Outcomes Between the Two Groups

Outcome Measure Control Intervention Statistical | Df | P Value
Group (n=36) | Group (n=36) | Value

Postoperative Length of Stay (days), Mean £ SD | 8.2 + 2.1 76+ 18 1.345 70 | 0.186

Postoperative Complications [n (%)]

Overall Complication Rate 3(83) 2 (5.6) 2 1.000*

- None 33 (91.7) 34 (94.4)

- Surgical Site Infection (Grade I/I) 0 1 (2.8)

- Pneumonia 0 0

- Anastomotic Leakage 0 0

- Diarrhea/Nausea (Grade |) 3(8.3) 1 (2.8)

Mortality within 3 months [n (%)] 0 0

Readmission within 3 months [n (%)] 0 0

Notes: a Fisher’s exact test.
Abbreviations: LOS, length of stay; SD, standard deviation.

grade I-1I) were reported in 3 patients in the control group and 2 patients in the intervention group. (1 diarrhea, 1 surgical
site erythema treated with topical antibiotics).

The difference in overall complication rate was not statistically significant. The mean postoperative LOS was 8.2 + 2.1
days in the control group and 7.6 = 1.8 days in the intervention group. Although the intervention group had a shorter mean
LOS, the difference did not reach statistical significance (t=1.345, P=0.186). No deaths occurred during hospitalization or
within the 3-month follow-up in either group, and no patient required readmission within 3 months due to surgery- or
nutrition-related issues.

Discussion

Nutritional Outcomes: Role of PG-SGA-Guided Prehabilitation

Guided by the prehabilitation concept, this study implemented individualized dietary guidance based on the PG-SGA
assessment for gastric cancer patients undergoing surgery. The intervention group demonstrated significant advantages in
preserving nutritional and immune status, with key parameters (including PNI, Alb, PA, Hb) remaining stable during the
perioperative period, in contrast to the significant declines observed in the control group. Quality of life, assessed using
the EORTC QLQ-C30, showed superior outcomes in the intervention group across multiple functional and symptom
domains. The integrated prehabilitation program, which combined nutritional, physical, and psychological interventions,
effectively enhanced patients’ physiological reserve and psychological resilience. Targeted guidance on food selection,
eating strategies, and exercise training alleviated eating-related discomfort and improved physical function. These
findings support the role of preoperative prehabilitation in helping patients better tolerate surgical stress, maintain
nutritional status, and ultimately improve quality of life, supporting its value as a component of standard perioperative
care for gastric cancer patients.

Patients with LAGC frequently experience inadequate nutrient intake and malnutrition due to tumor-related metabolic
demands, impaired digestion and absorption, and the adverse effects of anticancer treatments.”® Poor preoperative
nutritional status is associated with reduced immune function, muscle wasting, and diminished QoL, which collectively
compromise surgical tolerance, increase the risk of postoperative complications, and worsen prognosis.”’ Nutritional
status is thus a critical component of preoperative assessment for patients with gastric cancer. One study reported that few
gastric cancer patients were well-nourished, with the prevalence of moderate to severe malnutrition reaching as high as
75%.%° Consequently, preoperative nutritional support aimed at correcting malnutrition is essential to improve surgical
outcomes, expedite postoperative recovery, and enhance prognosis. The initial step in providing nutritional support is
screening, which serves to identify patients at risk of malnutrition or already malnourished, assesses the severity of their
condition, and develops appropriate nutritional intervention strategies.’' The PG-SGA is a validated nutrition screening
tool specifically designed for cancer patients, integrating patient self-assessment with professional evaluation by
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healthcare providers.*? Compared with the Nutritional Risk Screening 2002 (NRS2002), the PG-SGA demonstrates
a higher positive screening rate for identifying LAGC patients undergoing surgery who require nutritional support.®*** In
this study, personalized dietary guidance was provided to LAGC patients undergoing neoadjuvant chemotherapy
followed by surgery, based on PG-SGA screening results and guided by the prehabilitation concept. The intervention
group exhibited better nutritional status compared to the observation group, supporting the sensitivity and specificity of

the PG-SGA as a nutritional screening tool for cancer patients.

Prognostic Value of PNI and Nutritional Markers

The PNI, calculated from Lym and serum Alb level, is a key indicator for assessing perioperative nutritional and immune
status, as well as surgical risk. It serves as a reliable predictor of postoperative complications and survival outcomes in
gastric cancer patients, with higher PNI values indicating better immune function and nutritional status.*® Studies have
shown that a low PNI correlates with poorer survival outcomes and shorter overall survival in cancer patients.***” In
a study by Du et al’>* involving 79 patients with esophagogastric junction adenocarcinoma who received neoadjuvant
chemoradiotherapy. The results showed that inflammatory-nutritional indicators, such as the neutrophil-to-lymphocyte
ratio (NLR) and PNI—as well as postoperative pathological stage, were identified as significant predictors of 5-year
overall survival and progression-free survival. Good nutritional status and muscle mass are also recognized as important
predictors of postoperative complications and recovery speed.

In the present study, guided by the prehabilitation concept and informed by PG-SGA assessment, the intervention
group received routine care supplemented with individualized dietary guidance. Compared with the control group, the
intervention group maintained more stable levels of PNI, Alb, PA, and Hb, indicating improved nutritional status and
immune function, which may contribute to a better prognosis. These findings are consistent with previous studies that
emphasize the prognostic value of PNI and other nutritional markers, and they provide interventional evidence support-

ing the benefits of nutritional support in gastric cancer patients undergoing surgery.>”**’

Quality of Life Improvements and EORTC QLQ-C30 Utility

The EORTC QLQ-C30 is a widely used cancer-specific instrument for assessing health-related QoL. A multicenter
cohort study reported significantly reduced QoL in gastric cancer patients with cachexia, with specific scales of the
EORTC QLQ-C30—particularly appetite loss, social functioning, and survival outcomes—showing strong associations
with cachexia.*' A qualitative interview study by Cocks et al further demonstrated the tool’s utility in capturing patient
experiences with cancer and its treatment, as well as its value in guiding clinical practice.** In the present study, most
patients with locally advanced gastric cancer were malnourished or cachectic in the preoperative period, exhibiting low
social functioning and high symptom burden (eg., appetite loss, dysphagia, diarrhea), indicative of impaired QoL. The
prehabilitation-guided individualized dietary intervention significantly improved functional and symptom scores, reflect-
ing enhanced nutritional status, physical function, and patient confidence. By addressing nutritional, physical, and
psychological needs, this approach aligns with prehabilitation principles, strengthening physiological reserves and
resilience, reducing symptom burden, and supporting perioperative recovery. These results provide interventional
evidence for the relationship between nutritional support and improved QoL in patients with gastric cancer.

Postoperative Safety and Short-Term Recovery

Beyond improvements in nutritional and QoL benefits, the safety profile of the intervention is crucial for clinical
adoption. Our results indicate that prehabilitation-based dietary guidance did not increase the risk of postoperative
complications. The incidence of minor complications was low and comparable between groups, and no severe complica-
tions (Clavien-Dindo >IIT) occurred. These findings are reassuring and support the principle that optimizing preoperative
nutritional status can enhance, rather than compromise, surgical safety. Although the intervention group had
a numerically shorter postoperative LOS (7.6 vs. 8.2 days), the difference was not statistically significant in this modest
sample, suggesting a potential trend towards enhanced recovery. The absence of mortality and readmissions within 3
months in both groups reflects the overall standard of care and the selection of patients without severe baseline organ
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dysfunction. These preliminary safety outcomes support the feasibility of integrating such nutritional prehabilitation into
perioperative pathways without adding risk.

Influence of Surgical Stress and Confounding Factors

It is important to acknowledge that the observed changes in nutritional biomarkers (eg., Alb, PA) may partially reflect
acute surgical stress and inflammatory responses, rather than solely the effect of dietary guidance.'” This limitation is
common in early postoperative nutritional assessments, as surgical trauma transiently alters hepatic protein synthesis.17
Failure to consider this biological phenomenon may lead to overestimation of the intervention’s direct impact on
nutritional status.

Additionally, postoperative complications and prolonged hospital stay can impair nutritional intake and absorption,
which may influence postoperative recovery and nutritional outcomes.'® In this study, no severe complications were
observed in either group, and the difference in hospital stay was small (control group: 8.2+2.1 days; intervention group:
7.6+1.8 days), which may minimize this confounding effect.'® These factors are critical to consider when interpreting the
findings, as they underscore the complexity of attributing biochemical changes solely to nutritional intervention.

Comparison with Existing Literature
The findings of this study are consistent with existing literature on nutritional prehabilitation, while providing targeted
evidence for LAGC patients undergoing neoadjuvant therapy.*’

Limitations and Future Directions

This study has several limitations. First, a sample size calculation was not performed prior to the study, which may limit
the statistical power for secondary outcomes. Meanwhile, as a single-center study with a relatively small sample size, the
generalizability of the findings may be limited due to potential selection bias. Second, the assessments of nutritional
status, exercise tolerance, and psychological condition were assessed using standardized self-reported questionnaires,
which may be influenced by cultural background, education level, and individual psychological factors, thereby
introducing a degree of subjectivity. Third, data analysts were not blinded to the intervention group assignment, which
may introduce detection bias.'* Additionally, the risk of the Rosenthal effect (observer bias) cannot be excluded for non-
laboratory outcomes (eg., QoL scores). Fourth, all operations were performed by the same team of 3 senior surgeons to
ensure consistency, which may limit generalizability to other surgical teams. Fifth, long-term data on mortality and
readmission were not available, as follow-up was limited to 3 months. Finally, surgical stress and inflammation may have
confounded the interpretation of early postoperative nutritional biomarkers. Additionally, the absence of long-term
follow-up limits the ability to evaluate the sustained effects of individualized prehabilitation on survival and QoL.
Future research should prioritize large-scale, multicenter randomized controlled trials to investigate the impact of
multidimensional prehabilitation—encompassing nutritional, physical, comorbidity-related, and psychological interven-
tions—on long-term postoperative outcomes in patients with gastric cancer. Such evidence is critical to support the
standardized implementation of prehabilitation in clinical practice.

Conclusion

In conclusion, prehabilitation-based individualized dietary guidance, guided by PG-SGA, effectively improves short-term
nutritional status (maintaining PNI, albumin, prealbumin, and hemoglobin levels) and enhances quality of life (improving
physical, emotional, role, and social function, while reducing symptom burden) in patients with LAGC undergoing
surgery following neoadjuvant therapy. This single-center study provides preliminary evidence for the feasibility and
efficacy of personalized nutritional prehabilitation. However, claims regarding reductions in postoperative complications,
shorter hospital stays, and enhanced recovery are not substantiated by the current data, and long-term outcomes (eg.,
survival, readmission) were not evaluated. Integrating standardized prehabilitation assessments and interventions into
a multidisciplinary, team-based care model may be a promising strategy to optimize perioperative management in
patients with LAGC. Future large-scale, multicenter RCTs with extended follow-up are warranted to validate these
findings.
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