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Abstract: Objective: To explore the effect of accelerated rehabilitation nursing in patients after gastric cancer sur-
gery. Methods: This prospective study included 88 gastric cancer patients who scheduled to receive surgery. Ac-
cording to the random number table, these patients were assigned to the control group and the experimental group. 
Patients in the control group received routine nursing, while those in the experimental group received accelerated 
rehabilitation nursing. Clinical-related parameters, nutritional index, physiological state, the quality of life (QOL), 
and complications were compared between the two groups. Results: Compared with the control group, postopera-
tive time to get out of bed, anal exhaust time, recovery time of bowel sound, and the length of hospitalization were 
shortened (all P<0.05). Hemoglobin (Hb), serum total protein (TP), and albumin (Alb) level in both groups after 
intervention were significantly lower than those before intervention (all P<0.05). Meanwhile, Hb, serum TP, and 
Alb level in the experimental group after intervention were significantly higher than those in the control group (all 
P<0.05). Visual analogue scale (VAS) scores at different time points (12 h-5 d after surgery) in the experimental 
group were significantly reduced when compared with the control group (all P<0.05). Hamilton anxiety scale (HAMA) 
and Hamilton depression scale (HAMD) score in the two groups after intervention were markedly lower those before 
intervention (both P<0.05). At the same time, HAMA and HAMD score in the experimental group after intervention 
were lower than those in the control group (both P<0.05). Generic quality of life inventory-74 (GQOLI-74) scores in 
all aspects after intervention were higher than those before intervention (all P<0.05). Meanwhile, GQOLI-74 scores 
in all aspects in the experimental group after intervention were higher than those in the control group (all P<0.05). 
The total incidence of complications in the experimental group was significantly decreased when compared with the 
control group (P<0.05). Conclusion: For gastric cancer patients undergoing surgical treatment, accelerated rehabili-
tation nursing care can effectively promote their postoperative recovery of intestinal function, significantly improve 
their nutritional status, relieve their negative emotions, improve their quality of life, and reduce the incidence of 
complications. It is worth of clinical application.
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Introduction

Gastric cancer is a common clinical malignant 
tumor of the digestive tract. At present, surgery 
is still the essential treatment. However, the 
structure of gastrointestinal tract is complex. 
Accordingly, it is difficult to conduct the surgery. 
In addition, there are many postoperative com-
plications, influencing postoperative recovery 
[1, 2]. Reasonable rehabilitation nursing plays 
an important role in accelerating the prognosis 
of patients. Accelerated rehabilitation nursing 

is a novel model. In the nursing, patients-cen-
tered service is emphasized. Its aim is to re- 
duce or block patients’ physiological stress 
response during the perioperative period th- 
rough multidisciplinary collaborations in nurs-
ing, anesthesia, nutrition, and so on. Eventually, 
postoperative rehabilitation is accelerated [3]. 
Gastric cancer is a wasting disease, with most 
patients accompanied by malnutrition. Add- 
itionally, the postoperative recovery of gastroin-
testinal tract is slow. Therefore, the postopera-
tive nutritional status of patients after gastric 
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cancer surgery has a direct influence on their 
prognosis. Postoperative nutritional status is 
thus supposed to be a routine inspection  
indicator [4]. In recent years, there have been 
many reports on the application of accelerated 
rehabilitation nursing in patients with gastroin-
testinal tumors. Most of these reports are on 
complications and prognosis [5, 6]. On the 
basis of previous evaluation indicators, we also 
observed indicators like nutritional status, psy-
chological status, and the quality of life.

Materials and methods

General information

This prospective study was conducted in 88 
gastric cancer patients who scheduled to 
undergo surgery in Affiliated Hospital of Jiangsu 
University from January 2019 to February 
2020. According to the random number table, 
these patients were allocated to the control 
group and the experimental group. This study 
was approved by the Ethics Committee of 
Affiliated Hospital of Jiangsu University.

Inclusion criteria: Patients were diagnosed with 
gastric cancer; patients aged between 20 and 
75 years; imaging examination displayed no 
signs of distant metastasis; patients would like 
to receive elective surgery; patients had no 
radiotherapy and chemotherapy before enroll-
ment; patients signed the informed consent.

Exclusion criteria: Patients had dysfunctions of 
important organs like cardiopulmonary, liver, 
and kidney; patients had distant metastases; 
patients needed an urgent surgery for comor-
bidities such as intestinal obstruction and gas-
tric perforation; patients participated in other 
research projects.

Methods

Patients in both groups were offered with enter-
al nutrition support in the early postoperative 
period. On the first day after surgery, 250 mL of 
5% glucose and sodium chloride injection 
(Hubei Zhongjia Pharmaceutical Co., Ltd., 
China) was pumped through the naso-intestinal 
tube. The volume of enteral nutrition injection 
pumped had been gradually increased since 
the second day after surgery. The pumping rate 
of nutrient solution was ceased or slowed down 
when there were discomforts such as diarrhea, 
nausea, and vomiting [7].

During the perioperative period, patients in the 
control group received routine nursing. Various 
examinations were taken after admission. 
Before surgery, patients received 6 h of fasting 
and water deprivation. During the operation, 
the drip speed was controlled. After surgery, 
patients’ vital signs were closely monitored. 
They were asked to press the abdomen care-
fully when they had coughing. By doing so, 
worsened pain, which was caused by increased 
abdominal pressure, was avoided. For patients 
with more obvious pain, painkillers were app- 
lied to lighten the pain. Furthermore, patients 
after surgery were instructed on diet.

Patients in the experimental group received 
accelerated rehabilitation nursing from admis-
sion to discharge. Specifically, it consisted of 
preoperative, intraoperative, and postoperative 
nursing. (1) Preoperative nursing: on the first 
day before surgery, nursing staff explained the 
necessity and effectiveness of surgical treat-
ment to patients and their family members. The 
importance of cooperating with medical staff 
was notified to patients with plain language. 
Before surgery, patients received 6h of fasting 
and water deprivation. To avoid postoperative 
hunger, they were allowed to drink 200 mL of 
brown sugar water or glucose water 2 h before 
surgery [8]. (2) Intraoperative nursing: during 
the operation, patients were kept warm. The 
flushing solution and disinfectant were appro-
priately heated to 37°C. The infusion volume 
and liquid infusion speed were controlled to 
avoid patients’ discomfort, which was induced 
by the rapid infusion. (3) Postoperative nursing 
included 4 aspects. Firstly, pain nursing: after 
surgery, a self-controlled intravenous analgesic 
pump was implemented to relieve patients’ 
pain. For patients with severe pain, a volume of 
2 mL pethidine injection (50 mg/mL, Yichang 
Renfu Pharmaceutical Co., Ltd., China) was 
intramuscularly injected to ease their pain. 
Secondly, psychological nursing: when patients 
had poor psychological status or obvious emo-
tional fluctuations, nursing staff or professional 
psychological counselors would provide target-
ed psychological counseling in time to enhance 
their self-confidence; nursing staff talked with 
patients gently, and alleviated their unstable 
emotions through face-to-face communication. 
As a result, their anxiety symptoms were elimi-
nated. Thirdly, exercise rehabilitation nursing: 
nursing staff asked patients to perform reha-
bilitation activities as early as possible after 
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the operation. After 6 hours of anesthesia, 
patients were supposed to change position, 
move limbs, and turn over. On the 1st day after 
the operation, they tried to get out of bed. On 
the 2nd day after the operation, they tried to 
stand up and walk slowly and gently. Attention 
was paid to the amount of exercise. According 
to patients’ condition, the amount of exercise 
was increased appropriately [9]. Lastly, during 
enteral nutrition support, patients were 
instructed to turn over frequently to promote 
bowel movement and avoid discomforts like 
abdominal distension.

Outcome measures

Main outcome measures

Clinical-related parameters, like postoperative 
time to get out of bed, anal exhaust time, recov-
ery time of bowel sound, and the length of hos-
pitalization, were compared between the two 
groups.

Nutritional index before and 7 d after interven-
tion were compared between the two groups. 
Specifically, hemoglobin (Hb), serum total pro-
tein (TP), and albumin (Alb) level were mea-
sured using an automatic blood cell analyzer 
(Shenzhen Kubeier Biotechnology Co., Ltd., 
China).

Visual analogue scale (VAS) was used to evalu-
ate postoperative pain at different time points 
[10]. The higher the score was, the severer the 
pain.

Secondary outcome measures

Patients were instructed to re-examine in Aff- 
iliated Hospital of Jiangsu University 2 months 
after discharging. Also, they were required to  
fill in relevant evaluation scales. For patients 
failed to receive reexamination in time, tele-
phone follow-up was taken. Correspondingly, 
scales were filled in by nursing staff.

Hamilton anxiety scale (HAMA) and Hamilton 
depression scale (HAMD) were applied to 
assess anxiety and depression, respectively 
[10, 11]. The higher the HAMA score, the sever-
er the anxiety was. Similarly, the higher the 
HAMD score, the severer the depression was.

Generic quality of life inventory-74 (GQOLI-74) 
was implemented to evaluate the quality of life 

[12]. The higher the score, the better the quality 
of life was.

Complications, such as deep vein thrombosis 
in lower limbs, pulmonary infection, postopera-
tive incision infection, and urinary tract infec-
tion, were compared between the two groups. 
The total incidence of complications = the  
number of complications/the total number of 
patients * 100%.

Statistical methods

All data were analyzed using SPSS statistical 
software version 20.0. The enumeration data 
were expressed as number/percentage (n/%); 
comparison was conducted with chi-square 
test. The measurement data were calculated 
as mean ± standard deviation (

_
x  ± sd); inde-

pendent sample t test was used for inter-group 
comparison, while paired t-test was applied  
for before-after comparison within the same 
group. The difference was statistically signifi-
cant when P value was less than 0.05.

Results

Baseline data

There were no significant differences on gener-
al information between the two groups (Table 
1, all P>0.05).

Clinical-related parameters

Postoperative time to get out of bed, anal 
exhaust time, recovery time of bowel sound, 
and the length of hospitalization in the experi-
mental group were shortened when compared 
with the control group (Table 2, all P<0.05).

Nutrition index

As shown in Table 3, Hb, TP, and Alb level in 
both groups after intervention were lower than 
those before intervention (all P<0.05); Hb, TP, 
and Alb level in the experimental group after 
intervention were higher than those in the con-
trol group (all P<0.05).

VAS score

VAS scores at different time points (12 h-5 d 
after surgery) in the experimental group were 
significantly lower than those in the control 
group (Table 4, all P<0.05).
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HAMA and HAMD score

As displayed in Table 5, HAMA and HAMD score 
in the two groups after intervention were lower 

those before intervention (both P<0.05); HAMA 
and HAMD score in the experimental group 
after intervention were lower than those in the 
control group (both P<0.05).

Table 1. Baseline data (n, 
_
x  ± sd)

Group Experimental group (n=44) Control group (n=44) χ2/t P
Gender (n) 1.137 0.286
    Male 25 20
    Female 19 24
Age (years) 54.5±5.4 55.2±6.0 0.575 0.567
BMI (kg/m2) 23.45±2.04 23.18±2.38 0.571 0.569
Course of disease (years) 3.34±1.03 3.63±1.20 1.216 0.227
Tumor site (n) 0.845 0.480
    Stomach fundus 18 20
    Cardia 15 13
    Gastric body 7 6
    Gastric antrum 4 5
TNM staging (n) 0.760 0.684
    Stage l 20 16
    Stage ll 16 19
    Stage lll 8 9
Operation method (n) 1.137 0.286
Gastrointestinal short circuit or Spivack 24 19
Radical surgery 20 25
Operation time (min) 78.69±6.96 76.97±7.44 1.120 0.266
Intraoperative blood loss (mL) 184.48±30.50 180.64±28.47 0.610 0.543
Pathology (n) 0.210 0.900
    Adenocarcinoma 29 27
    Adenosquamous carcinoma 10 11
    Squamous cell carcinoma 5 6
Note: BMI: body mass index.

Table 2. Clinical-related parameters

Group Postoperative time 
to get out of bed (h)

Anal exhaust time 
(h)

Recovery time of 
bowel sound (h)

The length of  
hospitalization (d)

Experimental group (n=44) 22.23±5.40# 30.05±5.49# 25.47±4.39# 9.49±2.20#

Control group (n=44) 32.68±4.34 39.98±5.03 35.50±6.33 15.59±2.57
Note: Compared with control group, #P<0.05.

Table 3. Nutrition index (
_
x  ± sd, g/L)

Group Time Hb TP Alb
Experimental group (n=44) Before intervention 101.45±7.59 61.26±4.39 38.70±3.95

After intervention 94.48±6.58*,# 57.48±6.29*,# 35.44±3.88*,#

Control group (n=44) Before intervention 100.37±6.96 60.94±5.23 38.20±4.22
After intervention 91.10±5.40* 54.85±5.55* 33.17±3.29*

Note: Hb: hemoglobin; TP: serum total protein; Alb: albumin. Compared with before intervention, *P<0.05; compared with 
control group, #P<0.05.
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GQOLI-74 score

As shown in Table 6, GQOLI-74 scores in all 
aspects after intervention were higher than 
those before intervention (all P<0.05); GQOLI-
74 scores in all aspects in the experimental 
group after intervention were higher than those 
in the control group (all P<0.05).

Complications

The total incidence of complications in the 
experimental group, which was composed of 
pulmonary infection (1 cases) was significantly 
lower than that in the control group (2.27% vs. 
13.64%, χ2=3.880, P<0.05, Figure 1), which 
consisted of deep vein thrombosis in lower 
limbs (1 cases), pulmonary infection (1 cases), 
postoperative incision infection (2 cases), and 
urinary tract infection (2 cases).

Discussion

Before surgery, most patients with gastrointes-
tinal tumors need to fast. However, long-term 
fasting can cause stomach upset. It was report-
ed that fasting for more than 48 hours could 
cause gastrointestinal mucosal dysfunction 
[13, 14]. The absorption of nutrients is 
decreased when the permeability of mucosa is 
reduced, which is not conducive to the postop-
erative recovery of patients. If patients are 
instructed to turn over frequently to promote 
bowel movement during enteral nutrition sup-
port, discomforts like abdominal distension 
would be declined [15, 16]. Perioperative nurs-
ing also plays a critical role in the postoperative 

the postoperative recovery of intestinal func-
tion and shorten the length of hospitalization. 
Gao et al. also reported that rapid recovery 
could shorten postoperative time to get out of 
bed and significantly improve intestinal func-
tion in patients with gastric cancer. In their 
opinion, this might be related to the hypothesis 
that rapid recovery could reduce physiological 
stress response to certain extent [17].

Most gastric cancer patients are accompanied 
by malnutrition, which can aggravate the peri-
operative stress response and further reduce 
the body’s immunity. As a result, patients’ prog-
nosis is postponed [18]. Some scholars have 
proposed that patients with gastrointestinal 
tumors should be provided with postoperative 
nutritional support as early as possible. The 
support can not only offer the required nutri-
ents, but also reduce the stomach discomfort 
[19]. Gastric cancer surgery is highly traumatic. 
Thus, it takes a long time to recovery after  
the operation. Postoperative early enteral nutri-
tion support provides sufficient nutrients for 
gastric cancer patients undergoing surgery. It is 
beneficial for the improvement of the body’s 
immunity and acceleration of prognosis. Cheng 
et al. also reported that early enteral nutrition 
support could significantly enhance the cellular 
immune function of patients underwent radical 
gastric cancer surgery, improve their nutritional 
status, and decrease their risk of postoperative 
complications [20]. In our study, VAS score at 
different time points (12 h-5 d after surgery) in 
the experimental group were significantly 
declined when compared with the control 

Table 4. VAS score (
_
x  ± sd, score)

Group 12 h after surgery 24 h after surgery 3 d after surgery 5 d after surgery
Experimental group (n=44) 5.06±1.10# 4.33±0.78# 3.20±0.59# 2.77±0.56#

Control group (n=44) 5.56±0.95 5.06±0.66 3.98±0.61 3.55±0.60
Note: VAS: visual analogue scale. Compared with control group, #P<0.05.

Table 5. HAMA and HAMD score (
_
x  ± sd, score)

Group Time HAMA score HAMD score
Experimental group (n=44) Before intervention 9.86±1.29 8.05±1.04

After intervention 6.78±1.20*,# 6.04±1.02*,#

Control group (n=44) Before intervention 9.56±1.32 8.32±1.19
After intervention 8.84±1.04* 7.02±1.10*

Note: HAMA: Hamilton anxiety scale; HAMD: Hamilton depression scale. Compared 
with before intervention, *P<0.05. Compared with control group, #P<0.05.

recovery of patients. In our 
study, postoperative time to 
get out of bed, anal exhaust 
time, recovery time of bowel 
sound, and the length of 
hospitalization in the experi-
mental group were shorter 
than those of the control 
group, indicating that accel-
erated rehabilitation nurs-
ing can effectively promote 
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group. Hb, TP, and Alb level in both groups after 
intervention were lower than those before inter-
vention. Meanwhile, Hb, TP, and Alb level in the 
experimental group after intervention were 
higher than those in the control group. These 
results denote that accelerated rehabilitation 
nursing can effectively relieve the postopera-
tive pain of gastric cancer patients and improve 
their postoperative nutritional status.

Patients with malignant tumors are troubled by 
various factors such as the disease, cancer 
pain, and high medical expenses. As a result, 
they are often accompanied by different 
degrees of negative emotions. It was confirmed 
that preoperative anxiety was extremely detri-
mental to the recovery of patients [21]. Zemła 
et al. also reported that immediate and effec-
tive psychological counseling was very impor-
tant for patients with negative emotions [22]. 
Accelerated rehabilitation nursing emphasizes 
the psychological care of patients and strength-
ens patients’ self-confidence by targeted psy-
chological counseling. With face-to-face com-
munication, patients’ unstable emotions are 
effectively declined, and their anxiety symp-
toms are eliminated. Finally, they are able to 

confront the disease under optimal mental 
state. In this case, related treatments are 
actively accepted. Our results displayed that 
HAMA and HAMD score in the experimental 
group after intervention were lower than those 
in the control group, suggesting that accelerat-
ed rehabilitation nursing can effectively im- 
prove the postoperative negative emotions of 
gastric cancer patients. Accordingly, their anxi-
ety and depression are relieved. Annika et al. 
found that accelerated rehabilitation nursing 
could effectively improve the postoperative 
anxiety symptoms of patients with gastric can-
cer, which was consistent with our results [23].

Psychological care of patients is emphasized  
in accelerated rehabilitation nursing. There- 
fore, the anxiety symptoms of patients after 
surgery are effectively relieved. Early exercise 
rehabilitation nursing can not only contribute to 
the recovery of patients’ gastrointestinal func-
tion, but also the reduction of complications, 
like thrombus in the deep veins of lower extrem-
ities. The prognosis of patients is accelerated 
through many aspects. Ultimately, their quality 
of life is improved [24]. In our study, GQOLI-74 
scores in all aspects in the experimental group 
after intervention were higher than those in the 
control group, indicating that accelerated reha-
bilitation nursing can effectively improve the 
postoperative life quality of gastric cancer 
patients. It was consistent with the results 
reported by Sagar et al. [25]. In terms of compli-
cations, the total incidence of complications in 
the experimental group was significantly lower 
than that in the control group, suggesting that 
accelerated rehabilitation nursing can effec-
tively reduce the incidence of postoperative 
complications in patients with gastric cancer.

However, this is a single-center study per-
formed in a limited number of patients. More- 
over, the follow-up time is just 2 months. A 

Table 6. GQOLI-74 score (
_
x  ± sd, score)

Group Time Social function Physical  
function

Physiological 
function

Material life 
state

Experimental group (n=44) Before intervention 66.69±5.40 70.07±6.50 67.78±5.04 56.50±5.90
After intervention 75.59±5.86*,# 78.96±5.07*,# 79.97±5.70*,# 69.96±5.85*,#

Control group (n=44) Before intervention 67.25±5.49 69.89±5.96 68.10±5.48 57.11±5.84
After intervention 70.06±6.50* 74.49±5.88* 75.55±5.20* 63.39±6.40*

Note: GQOLI-74: generic quality of life inventory-74. Compared with before intervention, *P<0.05. Compared with control group, 
#P<0.05.

Figure 1. Comparison of the incidence of complica-
tions. Compared with control group, #P<0.05.
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multi-center study will be conducted in a large 
number of patients, with follow-up time more 
than 1 year. Such that, the long-term effect of 
accelerated rehabilitation nursing care on 
these indicators in patients undergoing gastric 
cancer surgery can be verified.

In summary, the application of accelerated 
rehabilitation nursing care in gastric cancer 
patients undergoing surgical treatment is ben-
eficial for the effectively accelerated postoper-
ative recovery of intestinal function, significant-
ly improved nutritional status, relieved nega- 
tive emotions, increased quality of life, and 
reduced complications. It is worthy of clinical 
application.
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