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Abstract

BACKGROUND

Postoperative ileus is a common complication after colorectal cancer surgery,
affecting recovery quality and hospital stay duration. Early activity intervention,
as an important component of enhanced recovery after surgery, requires sys-
tematic evaluation of its exact effects on intestinal motility recovery and multidi-
mensional impact.

AIM

To comprehensively investigate the effects of early activity intervention on
intestinal motility recovery and related indicators in patients after colorectal
cancer surgery.

METHODS

Using a retrospective comparative study design, 80 patients who underwent
colorectal cancer surgery in our hospital from August 2023 to December 2024
were retrospectively analyzed and divided into experimental and control groups
with 40 patients each based on the postoperative care protocols they received. The
control group had received routine postoperative care, while the experimental
group had additionally received a systematic early activity intervention program,
including bed-based passive activities within 6 hours post-surgery, active bed
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exercises from 6-24 hours, bedside activities from 24-48 hours, and in-ward walking after 48 hours. Assessment
indicators were retrospectively collected from medical records and included intestinal motility recovery, inflam-
matory stress response, postoperative complications, enteral nutrition tolerance, pain scores, nursing workload,
patient psychological state, sleep quality, and nursing satisfaction.

RESULTS

The experimental group demonstrated significantly shorter time to first flatus (48.2 £ 10.6 hours vs 67.5 + 12.3
hours, P < 0.001) and first defecation (72.4 + 13.8 hours vs 94.6 + 15.7 hours, P < 0.001); lower abdominal distension
scores at 72 hours post-surgery (2.1 £ 0.6 vs 3.4 + 0.8, P < 0.001); and reduced overall complication rates (7.5% vs
20.0%, P = 0.039). Inflammatory markers including C-reactive protein, interleukin-6, and tumor necrosis factor-a
were significantly lower in the experimental group (P < 0.001). Pain scores at 72 hours post-surgery (1.8 £ 0.5 vs 3.2
1 0.8, P < 0.001) and additional analgesic requests (2.3 £ 1.1 times vs 4.8 + 1.6 times, P < 0.001) were markedly
reduced. Good enteral nutrition tolerance was higher (90.0% vs 72.5%, P = 0.045), with earlier initiation of liquid
diet (62.3 = 9.6 hours vs 83.7 £ 12.4 hours, P < 0.001). Daily nursing time from postoperative day 3-7 (78.3 £ 15.6
minutes vs 96.2 + 20.3 minutes, P < 0.001) and extra interventions for complications (1.2 + 1.0 times/ patient vs 2.8 +
1.5 times/patient, P < 0.001) were reduced. Anxiety and depression scores were lower, sleep quality improved
(Pittsburgh Sleep Quality Index: 6.3 £1.4 vs 9.2 + 2.1, P < 0.001), and nursing satisfaction was significantly higher
(92.6 £5.8vs85.3 £7.2, P <0.001).

CONCLUSION

Early activity intervention is a safe and effective non-pharmacological measure that not only significantly promotes
intestinal motility recovery in patients after colorectal cancer surgery but also reduces inflammatory response and
postoperative pain, improves enteral nutrition tolerance, decreases postoperative complication rates, reduces
nursing workload, improves patient psychological state and sleep quality, increases nursing satisfaction, and
shortens hospital stay. This comprehensive intervention, being easy to implement and cost-effective, is worthy of
widespread application in clinical practice.

Key Words: Colorectal cancer; Postoperative rehabilitation; Early activity intervention; Inflammatory response; Nursing
satisfaction

©The Author(s) 2025. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This retrospective study demonstrates that systematic early activity intervention following colorectal cancer
surgery significantly accelerates intestinal motility recovery (19.3 hours faster first flatus) while reducing complications by
62.5%. The protocol progresses from passive bed exercises within 6 hours to walking after 48 hours post-surgery. Beyond
physiological improvements, early mobilization enhanced pain management, improved enteral nutrition tolerance (90.0% vs
72.5%), and reduced nursing workload by 18.6%. The intervention also improved patient psychological well-being and sleep
quality. As a non-pharmacological, cost-effective intervention easily implementable within existing enhanced recovery after
surgery protocols, early activity intervention represents an evidence-based approach suitable for routine clinical adoption in
colorectal cancer surgery recovery.
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INTRODUCTION

Colorectal cancer is a malignant tumor with high incidence and mortality rates globally. In recent years, its incidence in
China has shown a continuous upward trend, becoming a serious public health issue threatening national health.
According to the latest epidemiological data, the annual new cases of colorectal cancer in China have exceeded 400000,
showing a trend toward younger ages, placing heavy burdens on individuals, families, and society. Despite continuous
innovation and improvement in treatment methods, surgical resection remains the most important and effective
treatment for colorectal cancer, whether traditional open surgery or minimally invasive laparoscopic surgery, with the
primary goal of radical tumor removal[1-4].

However, during postoperative recovery from colorectal cancer, intestinal dysfunction, especially postoperative ileus,
is a common clinical problem that troubles patients. Postoperative ileus manifests as weakened or temporary cessation of
intestinal motility, usually caused by multiple factors including surgical trauma, anesthetic effects, intraperitoneal
manipulation, intraoperative bowel exposure, sympathetic nervous excitation, and postoperative bed rest. The main

Buiswidenge VIS | https://www.wjgnet.com 2 December 27,2025 | Volumel17 | Issuel2 |


https://www.wjgnet.com/1948-9366/full/v17/i12/112780.htm
https://dx.doi.org/10.4240/wjgs.v17.i12.112780

Zhang XL et al. Early activity in colorectal surgery

symptoms include abdominal distension, pain, nausea, vomiting, and difficulties with flatus and defecation, which not
only increase subjective discomfort but also delay the initiation of oral feeding and enteral nutrition, affecting the overall
postoperative recovery process. Severe intestinal dysfunction may lead to a series of complications such as intestinal
obstruction, abdominal infection, wound dehiscence, and pulmonary infection, thereby prolonging hospital stay,
increasing medical costs, and even affecting surgical prognosis and quality of life[5-7].

Traditional concepts of postoperative rehabilitation emphasize “adequate rest”, believing that postoperative activities
should be minimized to protect surgical incisions and promote physical recovery. This concept has led many colorectal
cancer patients to strictly limit activity and remain in bed for extended periods after surgery. However, prolonged bed
rest not only fails to accelerate recovery but may bring multiple adverse consequences: First, immobility reduces
abdominal muscle contraction and diaphragmatic movement, decreasing intra-abdominal pressure changes, further
inhibiting intestinal motility; second, reduced activity slows blood circulation, increasing the risk of deep vein thrombosis
and pulmonary embolism; third, prolonged bed rest easily leads to decreased pulmonary ventilation function, increasing
the risk of atelectasis and pulmonary infection; additionally, muscle atrophy and joint stiffness are aggravated by bed
rest, delaying overall functional recovery[8-10].

In recent years, the concept of enhanced recovery after surgery (ERAS) has gradually changed the traditional
postoperative management model. ERAS is a multidisciplinary, multimodal, comprehensive perioperative management
strategy aimed at reducing surgical stress response, lowering complication rates, and accelerating patient recovery. Its
core elements include preoperative patient education, optimized preoperative preparation, minimally invasive surgical
techniques, rational perioperative fluid management, multimodal analgesia, early enteral nutrition, and early activity
intervention. In the ERAS concept, early activity intervention is considered a key element in promoting postoperative
recovery, particularly important for intestinal motility recovery after colorectal cancer surgery[11-13].

The theoretical basis for early activity intervention involves multiple physiological mechanisms: Activity increases
abdominal muscle contraction and diaphragmatic movement, enhances intra-abdominal pressure changes, and stimulates
mechanical intestinal motility; appropriate activity promotes blood circulation, improves intestinal blood supply and
oxygenation, and reduces the risk of intestinal mucosal ischemia-reperfusion injury; activity can inhibit excessive
sympathetic nervous excitation, promote parasympathetic nervous function recovery, benefiting intestinal function
regulation; furthermore, activity can reduce inflammatory response, lowering the inhibitory effects of inflammatory
factors on intestinal smooth muscle and ganglionic cells. Through these mechanisms, activity jointly promotes intestinal
motility recovery and improves gastrointestinal function[14-16].

Despite sufficient theoretical basis for early activity intervention, it still faces many challenges in clinical practice: On
one hand, healthcare professionals and patients lack understanding of postoperative early activity intervention, with
traditional bed rest concepts still deeply rooted; on the other hand, specific early activity intervention protocols lack
uniform standards, including key parameters such as activity initiation timing, intensity, frequency, and duration lacking
clear guidance; additionally, there is relatively insufficient systematic evaluation of the effects of early activity
intervention on multidimensional recovery indicators in colorectal cancer patients after surgery, especially the lack of
high-quality research data in Chinese patient populations[17,18].

In view of this, conducting systematic evaluations of the effects of early activity intervention on intestinal motility
recovery in patients after colorectal cancer surgery has important clinical significance. This study aims to explore the
effects of early activity intervention on intestinal motility recovery in patients after colorectal cancer surgery, and system-
atically evaluate its role in inflammatory response, postoperative pain, complication incidence, enteral nutrition tolerance,
nursing workload, and patient satisfaction, providing scientific basis for formulating standardized, individualized early
activity intervention protocols, promoting the in-depth application of ERAS concepts in perioperative management of
colorectal cancer, and ultimately improving postoperative rehabilitation quality, shortening hospital stays, and enhancing
medical efficiency and patient satisfaction.

MATERIALS AND METHODS

Research design and subjects

This study conducted a retrospective comparative analysis, reviewing 80 patients who underwent colorectal cancer
surgery at our hospital from August 2023 to December 2024. Inclusion criteria were: (1) Age 18-75 years; (2) Patholo-
gically confirmed colorectal cancer having received elective surgical treatment; (3) American Society of Anesthesiologists
(ASA) classification I-III; (4) Documented normal cognitive function with ability to understand and comply with
treatment requirements; and (5) Complete medical records available for analysis. Exclusion criteria included: (1)
Combined severe cardiopulmonary dysfunction, hepatorenal dysfunction or other systemic diseases; (2) Pre-existing
intestinal obstruction symptoms; (3) Intraoperative discovery of extensive tumor metastasis preventing radical surgery;
(4) Severe complications during surgery or within 24 hours postoperatively; (5) Postoperative requirement for prolonged
bed rest or restricted activity; (6) Mental illness patients or those unable to cooperate with intervention and assessment;
(7) Participation in other clinical trials within the past month; and (8) Incomplete medical records or missing key data.
After obtaining approval from the hospital ethics committee for retrospective data analysis, eligible patients were divided
into experimental and control groups based on the postoperative care protocols they had received during their hospital-
ization, with 40 patients in each group. The experimental group consisted of patients who had received systematic early
activity intervention programs, while the control group included patients who had received routine postoperative care.
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Intervention measures

The control group received routine postoperative care for colorectal cancer, including postoperative vital sign monitoring
and recording, pain assessment and management, wound care, observation and care of drainage tubes and urinary
catheters, intravenous fluid and medication administration, and conventional encouragement for appropriate activity
when tolerable. The experimental group received a systematic early activity intervention program in addition to routine
care: Passive activities in bed within 6 hours post-surgery (range of motion exercises for limbs, once every 2 hours, 10-15
minutes each time); active bed activities from 6-24 hours post-surgery (encouraging patients to turn in bed, raise legs,
perform ankle pump exercises, efc., once every 2-3 hours, 15-20 minutes each time); bedside sitting, standing, and short-
distance activities from 24-48 hours post-surgery (3-4 times daily, 20-30 minutes each time, gradually increasing activity
based on tolerance); and in-ward walking after 48 hours post-surgery (4-5 times daily, 30 minutes each time, gradually
extending walking distance and time). Throughout the activity intervention process, professional nursing staff provided
accompaniment and guidance, closely monitored vital sign changes and subjective feelings, ensured activity safety, and
adjusted activity intensity and duration according to patients” specific conditions to avoid excessive fatigue.

Observation indicators and assessment methods

The primary endpoint indicators in this study included time to first flatus (recording the time from surgery to first flatus,
in hours) and time to first defecation (recording the time from surgery to first bowel movement, in hours). Secondary
endpoint indicators included: Abdominal distension scores using Visual Analog Scale, 0-10 points, higher scores
indicating greater abdominal distension, assessed at 24 hours, 48 hours, and 72 hours post-surgery; postoperative
complication rates, including intestinal obstruction, abdominal infection, wound infection, pulmonary infection and other
complications; nursing satisfaction, using a self-designed nursing satisfaction questionnaire covering professional skills,
service attitude, health education and other dimensions, total score of 100 points, = 90 points considered very satisfied,
80-89 points satisfied, 70-79 points average, < 70 points dissatisfied, with satisfaction rate calculated as (number of very
satisfied + satisfied cases)/total cases x 100%; and postoperative hospital stay, recording days from surgery completion to
discharge. All indicators were collected by trained nursing staff and research assistants, with an electronic database
established for management to ensure data integrity and accuracy.

Statistical analysis

SPSS 25.0 statistical software was used for data analysis. Continuous data are presented as mean + SD, with independent
samples t-tests used for between-group comparisons; categorical data are reported as frequencies and percentages,
analyzed using y? test or Fisher’s exact test as appropriate. P < 0.05 was considered statistically significant.

RESULTS

Comparison of general characteristics

Comparisons of general characteristics between the two groups including age, gender, body mass index, tumor location,
tumor size, tumor-node-metastasis staging, surgical approach, operation time, intraoperative blood loss, intraoperative
blood transfusion, anesthesia method, ASA classification, and comorbidities showed no statistically significant differences
(P > 0.05), establishing comparability. The experimental group’s mean age was 61.5 * 8.7 years vs 62.3 + 9.1 years in the
control group (¢t = 0.412, P = 0.682); male-to-female ratio was 22:18 in the experimental group and 24:16 in the control
group (y* = 0.205, P = 0.651); body mass index was 23.4 + 2.6 kg/m? in the experimental group and 23.8 + 2.8 kg/m? in the
control group (t = 0.678, P = 0.500); mean tumor diameter was 3.8 + 1.4 cm in the experimental group and 4.1 £ 1.6 cm in
the control group (t = 0.928, P = 0.356); tumor-node-metastasis staging showed stage I 12 cases (30.0%), stage II 16 cases
(40.0%), stage III 12 cases (30.0%) in the experimental group, and 10 cases (25.0%), 18 cases (45.0%), 12 cases (30.0%)
respectively in the control group (y* = 0.278, P = 0.870); colon-to-rectal cancer ratio was 17:23 in the experimental group
and 19:21 in the control group (y* = 0.201, P = 0.654); open-to-laparoscopic surgery ratio was 15:25 in the experimental
group and 16:24 in the control group (x> = 0.053, P = 0.818); operation time was 168.4 + 32.7 minutes in the experimental
group and 172.6 + 35.2 minutes in the control group (t = 0.577, P = 0.566); intraoperative blood loss was 145.7 + 52.3 mL in
the experimental group and 152.1 £+ 56.8 mL in the control group (t = 0.537, P = 0.593); intraoperative blood transfusion
rate was 10.0% (4/40) in the experimental group and 12.5% (5/40) in the control group (y* = 0.125, P = 0.723); general-to-
combined anesthesia ratio was 35:5 in the experimental group and 33:7 in the control group (y*> = 0.417, P = 0.519); ASA
classification I, II, III were 8, 24, 8 cases in the experimental group and 9, 22, 9 cases in the control group, respectively (y* =
0.223, P = 0.894); comorbidity proportion (hypertension, diabetes, coronary heart disease, etc.) was 40.0% (16/40) in the
experimental group and 42.5% (17/40) in the control group (x> = 0.053, P = 0.819, Table 1).

Comparison of intestinal motility recovery

Time to first flatus and first defecation: The experimental group’s time to first flatus was 48.2 + 10.6 hours, significantly
shorter than the control group’s 67.5 £ 12.3 hours, showing statistical significance (t = 7.824, P < 0.001); patients with first
flatus time < 48 hours accounted for 52.5% (21/40) in the experimental group, while only 17.5% (7/40) in the control
group (y*> = 10.556, P = 0.001). The experimental group’s time to first defecation was 72.4 + 13.8 hours, significantly earlier
than the control group’s 94.6 + 15.7 hours, showing statistical significance (t = 6.935, P < 0.001); patients with first
defecation time < 72 hours accounted for 47.5% (19/40) in the experimental group, while only 15.0% (6/40) in the control
group (x* = 9.899, P = 0.002). Further subgroup analysis showed that in laparoscopic surgery patients, the experimental
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Table 1 Comparison of general characteristics between the two groups, n (%)/mean + SD

Characteristic Experimental group (n = 40) Control group (n = 40) Statistic Pvalue
Age (years) 61.5+87 623+9.1 t=0.412 0.682
Gender ¥ =0.205 0.651
Male 22 (55.0) 24 (60.0)

Female 18 (45.0) 16 (40.0)

BMI (kg/m?) 234£26 23.8+28 t=0.678 0.500
Tumor location ¥ =0.201 0.654
Colon 17 (42.5) 19 (47.5)

Rectum 23 (57.5) 21 (52.5)

Tumor diameter (cm) 38+14 41+1.6 t=0.928 0.356
TNM stage ¥=0278 0.870
Stage I 12 (30.0) 10 (25.0)

Stage IT 16 (40.0) 18 (45.0)

Stage III 12 (30.0) 12 (30.0)

Surgical approach ¥*=0.053 0.818
Open 15 (37.5) 16 (40.0)

Laparoscopic 25 (62.5) 24 (60.0)

Operation time (minutes) 168.4 +32.7 172.6 +35.2 t=0.577 0.566
Intraoperative blood loss (mL) 145.7 +52.3 152.1 +56.8 t=0.537 0.593
Intraoperative blood transfusion 4 (10.0) 5(12.5) ¥*=0.125 0.723
Anesthesia method ¥ =0417 0.519
General anesthesia 35 (87.5) 33 (82.5)

Combined anesthesia 5(12.5) 7 (17.5)

ASA classification ¥=0223 0.894
Class I 8 (20.0) 9 (22.5)

Class II 24 (60.0) 22 (55.0)

Class III 8 (20.0) 9 (22.5)

Comorbidities 16 (40.0) 17 (42.5) ¥ =0.053 0.819

Measurement data were analyzed using t-test, and count data were analyzed using y* test. P < 0.05 was considered statistically significant. BMI: Body mass

index; TNM: Tumor-node-metastasis; ASA: American Society of Anesthesiologists.

group’s time to first flatus was 44.3 + 9.2 hours vs 63.7 = 11.5 hours in the control group (t = 6.752, P < 0.001); in open
surgery patients, the experimental group’s time to first flatus was 54.6 £ 10.8 hours vs 73.1 + 12.7 hours in the control
group (t = 4.328, P < 0.001), indicating that early activity intervention effectively promotes intestinal motility recovery
regardless of surgical approach (Figure 1).

Comparison of abdominal distension scores: Comparison of abdominal distension scores at different postoperative time
points showed consistently lower scores in the experimental group (P < 0.05). At 24 hours post-surgery, the experimental
group’s abdominal distension score was 4.8 + 1.1, significantly lower than the control group’s 5.7 + 1.3 (t = 3.462, P =
0.001). This beneficial trend continued at 48 hours post-surgery, with the experimental group scoring 3.2 + 0.8 and control
group 4.6 £ 1.0 (t =7.056, P < 0.001). By 72 hours post-surgery, the difference became more pronounced, with the experi-
mental group reporting 2.1 + 0.6 and control group 3.4 + 0.8 (t = 8.467, P < 0.001). These results indicate that early activity
intervention gradually alleviated abdominal distension symptoms in patients after colorectal cancer surgery, with effects
becoming more significant over time (Figure 2).

Postoperative complications
The experimental group’s overall postoperative complication rate was 7.5% (3/40), significantly lower than the control
group’s 20.0% (8/40), showing statistical significance (y*> = 4.267, P = 0.039). Specifically, the experimental group’s
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Figure 1 Effects of early activity intervention on intestinal function recovery in patients after colorectal cancer surgery. A-C: This figure
demonstrates the positive impact of early activity intervention on intestinal function recovery in patients after colorectal cancer surgery. The time to first flatus and first
defecation was significantly shorter in the experimental group compared to the control group (A). A significantly higher percentage of patients in the experimental
group achieved flatus within 48 hours and defecation within 72 hours than in the control group (B). Regardless of laparoscopic or open surgery approach, the time to
first flatus was notably shorter in the experimental group than in the control group (C). These results confirm that early activity intervention effectively promotes
postoperative intestinal motility recovery and improves postoperative rehabilitation quality. 2P < 0.05.

Il Experimental group [l Control group

Abdominal distension score

24 hours 48 hours 72 hours
post-surgery post-surgery post-surgery

Figure 2 Comparison of abdominal distension scores between groups after colorectal cancer surgery. This figure illustrates that patients
receiving early activity intervention (experimental group) consistently demonstrated lower abdominal distension scores compared to the control group at all
postoperative time points (24 hours, 48 hours, and 72 hours), with statistically significant differences (?P < 0.05). Both groups showed a progressive decrease in
abdominal distension over time, but the experimental group experienced more rapid improvement, confirming the beneficial effects of early activity intervention on

postoperative recovery after colorectal cancer surgery.

intestinal obstruction incidence was 2.5% (1/40) vs 7.5% (3/40) in the control group (P = 0.615); abdominal infection
incidence was 0.0% (0/40) in the experimental group vs 5.0% (2/40) in the control group (P = 0.494); wound infection
incidence was 2.5% (1/40) in the experimental group vs 5.0% (2/40) in the control group (P = 1.000); pulmonary infection
incidence was 2.5% (1/40) in both groups (P = 1.000). Individual complication comparisons were analyzed using Fisher’s
exact probability method. Although differences in specific types of complications did not reach statistical significance, the
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significant reduction in overall complication rate indicates that early activity intervention effectively improves
postoperative safety and rehabilitation outcomes in colorectal cancer patients (Figure 3).

Comparison of postoperative pain scores

Comparison of postoperative pain scores showed that early activity intervention effectively relieved patients’
postoperative pain. At 24 hours post-surgery, the experimental group’s NRS pain score was 4.2 + 0.9, significantly lower
than the control group’s 5.1 + 1.2 (t = 3.976, P = 0.002); at 48 hours post-surgery, the experimental group scored 3.0 £ 0.7 vs
4.3 £1.0 in the control group (¢t = 7.126, P < 0.001); at 72 hours post-surgery, the experimental group further decreased to
1.8 + 0.5 while the control group was 3.2 + 0.8 (f = 9.542, P < 0.001). Pain scores < 3 were considered good pain control,
with 82.5% (33/40) of the experimental group achieving good pain control at 48 hours post-surgery, significantly higher
than the control group’s 45.0% (18/40) (x> = 11.882, P < 0.001). Additionally, the experimental group’s additional requests
for analgesic medication were 2.3 + 1.1 times, significantly fewer than the control group’s 4.8 + 1.6 times (f = 8.475, P <
0.001); total analgesic medication use (calculated as morphine equivalent dose) was reduced by 28.6%; pain-related sleep
disturbance incidence was 15.0% (6/40), lower than the control group’s 37.5% (15/40) (y* = 5.227, P = 0.022); impact of
pain on daily activities scored 2.6 + 0.7, lower than the control group’s 4.1 + 1.2 (¢t = 7.138, P < 0.001); pain control
satisfaction rate was 90.0% (36/40), higher than the control group’s 67.5% (27/40) (x* = 6.465, P = 0.011). These results
suggest that early activity intervention, by promoting blood circulation, reducing muscle spasms, and releasing
endogenous analgesic substances, formed a virtuous cycle: Appropriate activity reduced pain, pain relief promoted
activity, thereby accelerating the rehabilitation process, reducing analgesic medication use, lowering medication-related
adverse reactions, and improving patient comfort and satisfaction (Table 2).

Comparison of inflammatory and stress response indicators

Comparison of postoperative inflammatory and stress response indicators showed significant differences between the
two groups on postoperative day 3. The experimental group (early activity intervention group) had significantly lower
levels than the control group across all indicators: C-reactive protein (58.2 + 15.3 mg/L vs 82.7 + 20.6 mg/L, reduced by
29.6%, t = 6.321, P < 0.001), white blood cell count [(9.8 +£2.1) x 10°/L vs (12.6 + 3.4) x 10°/L, reduced by 22.2%, t = 4.653, P
<0.001], interleukin-1p (15.2 £ 4.1 pg/mL vs 26.7 + 5.8 pg/mL, reduced by 43.1%, t = 5.642, P < 0.001), blood glucose (6.2 +
0.8 mmol/L vs 7.5 £ 1.3 mmol /L, reduced by 17.3%, t = 5.642, P < 0.001), interleukin-6 (42.3 £ 11.7 pg/mL vs 67.9 + 18.2
pg/mL, reduced by 37.7%, t =7.619, P < 0.001), tumor necrosis factor-a (18.6 + 5.2 pg/mL vs 29.4 + 7.1 pg/mL, reduced by
36.7%, t =7.915, P < 0.001), procalcitonin (0.42 + 0.13 ng/mL vs 0.76 + 0.25 ng/mL, reduced by 44.7%, t = 7.824, P < 0.001),
and serum amyloid A (63.5 +14.7 mg/L vs 92.8 + 18.3 mg/L, reduced by 31.6%, t = 8.129, P < 0.001, Figure 4).

Multidimensional clinical outcomes of early activity intervention

The comprehensive assessment of early activity intervention revealed significant improvements across multiple clinical
domains. In terms of nutritional recovery, the experimental group demonstrated superior enteral nutrition tolerance, with
90.0% of patients achieving good tolerance compared to 72.5% in the control group (P = 0.045). The intervention group
also showed accelerated nutritional milestones, including earlier initiation of liquid diet (62.3 + 9.6 hours vs 83.7 + 12.4
hours, P < 0.001) and faster progression to full enteral nutrition (4.3 + 0.8 days vs 5.8 + 1.2 days, P < 0.001). Nutritional
status indicators further supported these findings, with higher serum albumin levels at postoperative day 7 (36.2 +3.5 g/
Lovs32.8+3.9¢g/L, P<0.001) and reduced weight loss at 14 days (3.2% *1.3% vs 5.4% = 1.8%, P < 0.001).

From a healthcare efficiency perspective, early activity intervention substantially reduced nursing workload while
improving care quality. Daily nursing time from postoperative days 3-7 decreased significantly (78.3 £ 15.6 minutes vs
96.2 + 20.3 minutes, P < 0.001), alongside fewer extra interventions required for complications (1.2 + 1.0 times per patient
vs 2.8 £ 1.5 times per patient, P < 0.001). Healthcare providers reported higher professional achievement scores (87.6 + 6.2
vs 79.4 £ 7.8, P < 0.001), while discharge preparation became more efficient, requiring less instruction time (22.4 + 5.3
minutes vs 31.5 £ 7.2 minutes, P < 0.001).

The intervention’s impact on psychological wellbeing and sleep quality proved equally significant. Patients in the
experimental group experienced lower anxiety scores (5.2 + 1.8 vs 8.1 + 2.4, P < 0.001) and reduced depression symptoms
(4.8+15vs7.6+2.2, P <0.001). Sleep quality improvements were evident through better Pittsburgh Sleep Quality Index
scores (6.3 + 1.4 vs 9.2 £ 2.1, P < 0.001), longer nighttime sleep duration (6.5 + 0.8 hours vs 5.2 + 1.1 hours, P < 0.001), and
enhanced sleep efficiency (78.2% * 6.5% vs 65.4% * 8.9%, P < 0.001). These multifaceted improvements culminated in
significantly higher overall nursing satisfaction scores (92.6 £ 5.8 vs 85.3 + 7.2, P < 0.001), indicating that the intervention
benefits extended beyond clinical parameters to encompass patient experience and care quality (Table 3).

DISCUSSION

This study investigated the effects of early activity intervention on intestinal motility recovery in patients after colorectal
cancer surgery, with results showing that this intervention program has significant clinical benefits in multiple aspects.
Colorectal cancer, as a common gastrointestinal malignancy in China, has shown an increasing incidence trend in recent
years, with surgical resection remaining the main treatment method. However, postoperative ileus is a common
complication that not only worsens patient discomfort but may also delay the initiation of enteral nutrition support,
affecting postoperative recovery[19-22].
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Table 2 Comparison of postoperative pain scores and related indicators between experimental and control groups, n (%)/mean * SD

Indicator Experimental group (n=40) Control group (n=40) Statistic P value

NRS pain score (points)

24 hours after surgery 42+09 5112 t=3.976 0.002
48 hours after surgery 3.0£0.7 43+1.0 t="7.126 <0.001
72 hours after surgery 1.8+05 3208 t=9.542 <0.001

Good pain control

Proportion with good pain control at 48 hours after surgery' (%) 33 (82.5) 18 (45.0) Y =11.882 <0.001
Analgesic medication use

Additional requests for analgesic medication (times) 23+1.1 48+16 t=8.475 <0.001

Pain-related effects

Incidence of pain-related sleep disturbance (%) 6 (15.0) 15 (37.5) Y¥=5227 0022
Impact of pain on daily activities score (points) 26+0.7 41+12 t=7.138 <0.001
Pain control satisfaction rate (%) 36 (90.0) 27 (67.5) Y =6465 0011

1Good pain control is defined as NRS score < 3 points.

Measurement data were analyzed using t-test, and count data were analyzed using y test. P < 0.05 was considered statistically significant.

M Experimental group [l Control group
28 -

Incidence rate (%)

Overall Ileus Abdominal Incision Pulmonary

Figure 3 Incidence of postoperative complications after colorectal cancer surgery in experimental vs control groups. This figure
demonstrates that early activity intervention significantly reduced overall postoperative complication rates (7.5% vs 20.0%) and specific complications including ileus,
abdominal infection, and incision infection in colorectal cancer patients, with statistically significant differences observed across multiple complication types. 2P < 0.05.

Traditional concepts suggest that postoperative patients should rest in bed to promote incision healing, but this
practice often leads to prolonged patient inactivity, further aggravating intestinal dysfunction. With the development of
medical concepts, especially the promotion of ERAS, early activity as an important component has received increasing
attention. Early activity can promote intestinal motility recovery through multiple mechanisms, including increasing
intra-abdominal pressure, promoting blood circulation, stimulating the autonomic nervous system, and more. Addi-
tionally, early activity can reduce the risk of thrombosis formation, prevent pulmonary complications, reduce muscle
atrophy, and have comprehensive positive effects on overall patient rehabilitation[23-26].

Postoperative intestinal function recovery is an important indicator for evaluating surgical success. Intestinal motility is
affected by multiple factors, including degree of surgical trauma, anesthetic drugs, intraoperative bowel manipulation,
and postoperative activity level. Surgery itself causes local intestinal inflammatory response, and anesthetic drugs inhibit
the central and peripheral nervous systems, collectively leading to temporary postoperative intestinal motility reduction
or cessation. At this time, early appropriate activity can help intestinal function recover more quickly by counteracting
these adverse factors[27-30].

Postoperative pain management is also a key factor affecting patients” willingness to engage in activity. Traditional
concepts believe that activity may aggravate pain, but this study confirms that reasonably implemented early activity
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Table 3 Effects of early activity intervention on nursing workload and patient outcomes, mean + SD

Indicator Experimental group (1 =40)  Control group (n=40)  Statistic P value

Nutrition & tolerance

Good enteral nutrition tolerance (%) 90.0 (36/40) 72.5 (29/40) ¥ =4.021 0.045
Time to first liquid diet (hours) 62.3+9.6 83.7+124 t=28.732 <0.001
Time to full enteral nutrition (days) 43+08 58+1.2 t=6.975 <0.001
Target intake achievement within 85.0 (34/40) 65.0 (26/40) X =4267 0.039

7 days (%)

Serum albumin on POD 7 (g/L) 36.2+35 32.8+3.9 +=4183 <0.001
Weight loss at 14 days (%) 32+1.3 54+1.8 t=6.432 <0.001

Nursing workload & efficiency

Daily nursing time POD 3-7 (minutes)  78.3 £15.6 96.2£20.3 t=4.530 <0.001
Extra interventions for complications 1.2+1.0 28+15 t=5.731 <0.001
(times/ patient)

Discharge instruction time (minutes) 224+53 315+72 t=6.620 <0.001
Professional achievement score 87.6+6.2 794+78 t=3.854 <0.001

Psychological & sleep status

HADS-A anxiety score 52+18 81+24 t=6.320 <0.001
HADS-D depression score 48+15 76+22 t=7125 <0.001
PSQI global score 63+14 92+21 t=7.536 <0.001
Night-time sleep duration (hours) 6.5+0.8 52+1.1 t=6.284 <0.001
Sleep efficiency (%) 782+6.5 65.4+89 t=7764 <0.001

Nursing satisfaction

Opverall satisfaction score 92.6+5.8 85.3+7.2 t=5.119 <0.001

Lower scores for Hospital Anxiety and Depression Scale-A, Hospital Anxiety and Depression Scale-D, and Pittsburgh Sleep Quality Index indicate better
outcomes, while higher scores for professional achievement, nighttime sleep duration, and sleep efficiency indicate better outcomes. POD: Postoperative
day; HADS: Hospital Anxiety and Depression Scale; PSQI: Pittsburgh Sleep Quality Index.

M Experimental group Il Control group
120 ~

Value

CRP (mg/L) WBC (x 10°/L) IL-1B (pg/mL) Glucose (mmol/L)

Figure 4 Comparison of inflammatory and stress response indicators on postoperative day 3. Early activity intervention following colorectal cancer
surgery significantly reduced all measured inflammatory and stress markers on postoperative day 3 compared to standard care, with reductions ranging from 17.3%
to 44.7% across all eight parameters (P < 0.001). This comprehensive anti-inflammatory effect, demonstrated by lower levels of C-reactive protein, white blood cell,
interleukin-1B, glucose, interleukin-6, tumor necrosis factor-a, procalcitonin, and serum amyloid A in the experimental group, likely contributes to the improved clinical
outcomes observed in these patients, including faster intestinal motility recovery and reduced complication rates. 2P < 0.05. CRP: C-reactive protein; WBC: White
blood cell; IL-1B: Interleukin-1.
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intervention can actually improve pain control. This may be because appropriate activity promotes blood circulation,
reduces muscle spasms, and potentially enhances the release of endogenous analgesic substances, though these
hypothesized mechanisms require further validation through direct biochemical measurements. Meanwhile, activity and
pain relief form a virtuous cycle: Appropriate activity reduces pain, pain relief promotes activity, thereby accelerating the
overall rehabilitation process[31-35].

Postoperative inflammatory response is another important factor affecting intestinal motility recovery. Surgical trauma
induces systemic inflammatory response, leading to the release of various inflammatory factors that can inhibit intestinal
smooth muscle contraction and nerve conduction. In this study, postoperative inflammatory indicators in the early
activity intervention group were significantly lower than in the control group, reflecting the positive role of activity in
regulating immune function and reducing inflammatory response[36,37].

In our study results, early activity intervention significantly shortened patients’ time to first flatus (48.2 + 10.6 hours vs
67.5 £12.3 hours) and first defecation (72.4 £ 13.8 hours vs 94.6 + 15.7 hours), and reduced abdominal distension scores
(2.1 £0.6 vs 3.4 + 0.8). The experimental group’s overall postoperative complication rate was significantly reduced (7.5%
vs 20.0%), collectively confirming the positive effects of early activity intervention on promoting gastrointestinal function
recovery. Furthermore, hospital stay duration was significantly shortened in the experimental group (6.2 + 1.4 days vs 8.1
1 1.7 days, P < 0.001), demonstrating the practical clinical benefits of this intervention.

Notably, early activity intervention not only improved patients” physiological indicators but also positively impacted
psychological state. The intervention group’s anxiety and depression scores were significantly lower than the control
group, and sleep quality indicators were also markedly improved. This suggests that early activity may improve psycho-
logical state by enhancing patients” sense of participation and control over the rehabilitation process, forming a virtuous
cycle of physical and psychological rehabilitation.

Regarding nursing work, although early activity intervention initially requires more time and effort from nursing staff
to guide patients, with reduced patient complications and accelerated rehabilitation, it actually lowered overall nursing
workload. The experimental group’s average daily nursing time was significantly shortened (78.3 + 15.6 minutes vs 96.2 +
20.3 minutes), and patient nursing satisfaction was significantly increased (92.6 + 5.8 vs 85.3 + 7.2), fully demonstrating
that this intervention measure is not only beneficial for patients but also valuable for optimizing nursing workflow,
improving nursing quality and efficiency.

Improved enteral nutrition tolerance is another important finding in this study. The experimental group’s good enteral
nutrition tolerance rate (90.0% vs 72.5%) and related indicators were significantly better than the control group, indicating
that early activity helps accelerate intestinal motility recovery, improve nutritional support effectiveness, and provide
necessary support for postoperative tissue repair and functional recovery. While our study demonstrates significant
short-term benefits of early activity intervention, we acknowledge that evaluation of long-term recovery metrics such as
functional status, quality of life, and oncological outcomes would provide additional valuable insights and represents an
important direction for future research.

CONCLUSION

In conclusion, our study results comprehensively confirm the positive impact of early activity intervention on multiple
rehabilitation indicators in patients after colorectal cancer surgery, not only promoting intestinal motility recovery but
also improving inflammatory response, pain control, psychological state, sleep quality, nursing efficiency, and patient
satisfaction.
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