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Abstract: Objective: To investigate the effects of cluster nursing on the incidences of gastroparesis syndrome, nega-
tive emotions, and the curative effect after laparoscopic radical gastrectomy. Methods: A total of 195 patients un-
dergoing laparoscopic radical gastrectomy in Harbin Medical University Cancer Hospital were recruited as the study 
cohort. Among them, 95 patients receiving routine nursing were enrolled in the routine group, and 100 patients 
receiving cluster nursing were included in the research group. The incidences of gastroparesis syndrome, the cure 
time, the self-rating anxiety scale (SAS) and self-rating depression scale (SDS) scores, the incidences of adverse 
reactions, the gastrointestinal function index (bowel sound recovery time, first exhaust time, first defecation time, 
feeding time, gastric tube indwelling time, gastric fluid drainage 3 days after operation), the quality of life scores 
(SF-36), the visual analogue scale (VAS) scores, and the nursing satisfaction were observed and compared. Results: 
The incidences of gastroparesis syndrome, the cure time, the SAS and SDS scores, and the incidences of adverse 
reactions in the research group were notably lower than the corresponding values in the routine group. The bowel 
sound recovery time, the first exhaust time, the first defecation time, the feeding time, the gastric tube indwelling 
time, and the number of patients with pain at level III in the research group were notably lower than the correspond-
ing values in the routine group. SF-36, the number of patients with pain at levels I and II, and the nursing satisfac-
tion of the research group were notably higher than the corresponding levels in the routine group. And there was no 
significant difference in the gastric fluid drainage at 3 days after the operations. Conclusion: Cluster nursing has an 
excellent positive effect on gastroparesis syndrome, negative emotions, and the curative effect after laparoscopic 
radical gastrectomy operations for gastric cancer.
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Introduction

Gastric cancer is a deadly malignant tumor, and 
its incidence is geographically specific [1, 2]. 
According to epidemiological data, there are 
951,600 new cases of gastric cancer world-
wide and nearly 723,100 deaths, and it still has 
high morbidity and mortality in low- and middle-
income countries [3, 4]. Most patients with gas-
tric cancer are diagnosed at an advanced 
stage, or they still face the risk of recurrence 
after radical surgery [5]. The occurrence of gas-
tric cancer is often related to environmental 
factors and genetic lesions, and a healthy diet 
and good living habits contribute to the preven-

tion of gastric cancer [6]. At present, the first-
line treatment for patients with early gastric 
cancer is laparoscopic radical gastrectomy, 
and the main treatment for patients with 
advanced gastric cancer is palliative resection, 
chemotherapy, etc. Once advanced gastric can-
cer develops to distant metastasis, the cure 
rate is minimal [7]. Although patients with early 
gastric cancer can achieve positive results 
after timely treatment and intervention, most 
will face a recurrence of gastric cancer tumors 
again due to a lack of understanding of the dis-
ease, which puts forward requirements for the 
physical and mental care of patients with gas-
tric cancer [8]. It is of great significance to study 
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the nursing intervention of patients with early 
gastric cancer for the improvement of patients’ 
conditions and the reduction of mortality.

Gastric cancer is a malignant tumor that 
requires medical staff to continuously monitor 
the patients’ conditions, and nursing interven-
tion in the treatment process will help improve 
patients’ recovery speed [9, 10]. With the 
improvement in the treatment level of this dis-
ease, the effect of routine nursing has gradu-
ally shown a weakening trend, and the appeal 
for high-quality nursing intervention has attract-
ed more and more attention [11]. Cluster nurs-
ing is a medical care service initiated by the 
National Institute for Health (NIH), aiming to 
improve the quality of care for patients by medi-
cal staff [12]. The implementation of cluster 
nursing is based on a series of evidence-based 
treatment and nursing methods, and its clinical 
nursing effect is remarkable [13]. Studies have 
reported that cluster nursing plays an impor-
tant role in improving postoperative negative 
emotions and the occurrence of gastroparesis 
syndrome in patients with gastric cancer [14]. 
Gastroparesis syndrome is a common compli-
cation after radical gastrectomy for gastric can-
cer, and it has a negative impact on the gastro-
intestinal nutrition function of gastric cancer 
patients [15].

At present, there are few studies on cluster 
nursing for gastric cancer patients undergoing 
laparoscopic radical gastrectomy. We will imple-
ment cluster nursing with patients and explore 
the effect of this nursing model on gastropare-
sis syndrome, negative emotions, and the cura-
tive effects on patients, in the hope of providing 
a feasible clinical reference for the nursing 
management of patients.

Data and methods

General data

A total of 195 patients undergoing laparoscopic 
radical gastrectomy in Harbin Medical Uni- 
versity Cancer Hospital were recruited as the 
study cohort. Among them, 95 patients receiv-
ing routine nursing were enrolled in the routine 
group, including 57 males and 38 females, 
ranging in age from 29-78 years old, with an 
average age of (58.37±7.54) years old. Also, 
100 patients receiving cluster nursing were 
included in the research group, including 64 
males and 36 females, ranging in age from 

30-79 years old, with an average age of 
(59.51±7.88) years. This study was approved 
by the ethics committee of Harbin Medical 
University Cancer Hospital. All the subjects and 
their guardians were informed and have signed 
the inform consent. The inclusion criteria were 
as follows: Patients diagnosed with gastric can-
cer [16]. Patients receiving gastric cancer treat-
ment for the first time. Patients without the 
contraindications of laparoscopic radical gas-
trectomy. Patients with normal cognitive func-
tion and communication skills. The exclusion 
criteria were as follows: patients with other 
malignant tumors or other gastric diseases. 
Patients with severe heart, lung, or kidney dis-
orders. Gastric cancer patients receiving pallia-
tive surgery. Patients with preoperative gastro-
paresis syndrome. Patients with a history of 
severe gastrointestinal disease. The inclusion 
criteria were applicable to both the routine 
group and the research group.

Nursing methods

Routine group: Routine nursing was adopted in 
this group, including monitoring vital signs, pre-
operative preparation, the popularization of 
health knowledge, medication nursing, diet 
intervention, activity intervention, discharge 
guidance, and other aspects.

Research group: Cluster nursing was added on 
the basis of routine nursing. The patients were 
given abdomen massages: they were per-
formed at 6 h after the operation. The patients 
were instructed to lie in a supine position, with 
their hips and knees bent. The nurses were 
assigned to put their four fingers together to 
massage clockwise with the center of the umbi-
licus. The massages were administered in the 
morning, at noon, and in evening for 15 min-
utes each time until the patients had a normal 
anal exhaust. During the process of massage, 
the nurses should paid attention to the patients’ 
tolerance and feeling, reminding them to keep 
warm. The patients were instructed to chew 
gum to simulate eating, and they were given 
sugar-free chewing gum for chewing training at 
8 h after surgery. This was done in the morning, 
at noon, and in the evening, with two pills each 
time. The chewing time was set at 5-10 min 
each time. Activity intervention was performed: 
the patients were guided to buckle their limbs, 
stretch, and extend their limbs at 6-12 h after 
the operation according to their physical recov-
ery, once every 2 h, for no more than 5 min. The 
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patients’ activity levels were guided to increase 
1-2 days after the operation, including holding, 
pulling, rising, lifting, leg driving, kicking, etc., 
once every 2 h, for no more than 10 min. each 
time. The patients were guided or assisted to 
get out of bed and do activities according to 
their physical recovery. Psychological nursing 
was provided: the nursing staff treated patients 
gently and provided humane care during the 
nursing process, and they strived to relieve the 
negative emotions such as anxiety and irritabil-
ity caused by the prolonged gastric tube indwell-
ing. They actively communicated with the 
patients and family members, informed the 
patients of self-care methods, the factors 
affecting rehabilitation, the necessity of nurs-
ing implementation, so that the patients could 
have the correct cognition and confidence to 
overcome the disease. Moreover, they helped 
the patients have an optimistic and positive 
attitude to cooperate with the treatment and 
nursing.

Outcome measures

The incidences of gastroparesis syndrome, the 
cure times, the self-rating anxiety scale (SAS) 
and self-rating depression scale (SDS) scores 
[17], the incidences of adverse reactions, the 
gastrointestinal function index (the bowel 
sound recovery time, the first exhaust time, the 
first defecation time, the feeding time, the gas-
tric tube indwelling time, gastric fluid drainage 
at 3 days after the operation), the quality of life 
(SF-36) [18] and visual analogue scale (VAS) 
scores [19], and the nursing satisfaction were 
recorded, observed and compared. Among 
them, SAS and the SDS scores were used to 
evaluate the patients’ negative emotions in 
regard to anxiety and depression, and the 
SF-36 scores were used to evaluate the 
patients’ physical functions, physical roles, 
physical pain, general health, vitality, social 
functions, emotional functions, and mental 
health. The VAS scores of 0-3 were considered 
pain level I, scores of 4-6 were considered pain 
level II, and scores of 7-10 were considered 
pain level III to record the number of people at 
each pain level.

Statistical analysis

The enumeration data were expressed as the 
number of cases/percentage (n/%), and the 
comparisons of the enumeration data between 
the groups were qualified using chi-square 

tests. When the theoretical frequency of a chi-
square test was less than 5, a continuous cor-
rection chi-square test was adopted. The mea-
surement data was represented as the mean ± 
SEM, and the measurement data between 
groups was compared using independent sam-
ple t tests, and the intra-group comparisons 
before and after the treatment were compared 
using paired t tests. GraphPad Prism 6 (Graph- 
Pad Software, San Diego, USA) was used to cre-
ate the figures rendering the data. When P< 
0.05, the difference was statistically sign- 
ificant.

Results

Baseline data

There were no significant differences between 
the two groups in terms of gender, age, average 
age, body weight, body mass index (BMI), tumor 
location, surgical method, history of diabetes, 
drinking history, smoking history, or marital sta-
tus, etc. (P<0.05), as shown in Table 1.

The incidences and cure times of gastropare-
sis syndrome in the two groups

The incidence of gastroparesis in the research 
group was 3.00% (3/100), while the incidence 
in the routine group was 12.63% (12/95). The 
incidence of gastroparesis in the research 
group was significantly lower than it was in the 
routine group, with a statistically significant dif-
ference (P<0.05). The cure time in the research 
group was also significantly lower than it was in 
the routine group, with a statistically significant 
difference (P<0.05), as shown in Figure 1.

Negative emotions of the two groups

There were no significant differences in the SAS 
and SDS scores between the two groups before 
the nursing (P>0.05). After the nursing, both 
the SAS and SDS scores of the two groups 
decreased significantly, and the SAS and SDS 
scores in the research group were significantly 
lower than they were in the routine group, with 
statistically significant differences (P<0.05), as 
shown in Figure 2.

The incidences of adverse reactions in the two 
groups

The incidences of adverse reactions, including 
abdominal distension, constipation, abdominal 
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Table 1. Baseline data of the patients in the two groups [n (%), mean ± SD]
Factors n Routine group (n=95) Research group (n=100) χ2/t P
Gender 0.331 0.565
    Male 121 57 (60.00) 64 (64.00)
    Female 74 38 (40.00) 36 (36.00)
Age (years) 2.770 0.096
    <55 71 29 (30.53) 42 (42.00)
    ≥55 114 66 (69.47) 58 (58.00)
Average age (years) 185 58.37±7.54 59.51±7.88 1.031 0.304
Weight (kg) 185 65.28±8.73 66.52±8.90 0.982 0.328
BMI (kg/m2) 185 23.50±2.25 23.72±2.41 0.658 0.511
Tumor location 4.903 0.086
    Gastric fundus and cardiac part 96 42 (44.21) 54 (54.00)
    Body of stomach 62 29 (30.53) 33 (33.00)
    Gastric antrum and pylorus 37 24 (25.26) 13 (13.00)
Surgical method 5.684 0.058
    Total gastrectomy 78 30 (31.58) 48 (48.00)
    Distal gastrectomy 68 39 (41.05) 29 (29.00)
    Proximal gastrectomy 49 26 (27.37) 23 (23.00)
History of diabetes 0.900 0.343
    without 146 74 (77.89) 72 (72.00)
    with 49 21 (22.11) 28 (28.00)
Drinking history 0.018 0.892
    without 120 58 (61.05) 62 (62.00)
    with 75 37 (38.95) 38 (38.00)
Smoking history 0.037 0.847
    without 128 63 (66.32) 65 (65.00)
    with 67 32 (33.68) 35 (35.00)
Marital status 0.137 0.711
    Unmarried 62 29 (30.53) 33 (33.00)
    Married 133 66 (69.47) 67 (67.00)

Figure 1. The incidences and cure times of gastroparesis syndrome in the two groups. A: The incidence of gastropa-
resis syndrome in the research group was significantly lower than it was in the routine group. B: The cure time in the 
research group was significantly lower than it was in the routine group. Note: *P<0.05, **P<0.01.
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pain, and nausea and vomiting in the research 
group was lower than it was in the routine 
group, and the incidence of total adverse reac-
tions was significantly lower than it was in the 
routine group, with statistically significant dif-
ferences (P<0.05), as shown in Table 2.

The two groups’ gastrointestinal function 
indexes

The gastrointestinal function indexes, including 
bowel sound recovery time, first exhaust time, 
first defecation time, feeding time, and gastric 
tube indwelling time in the research group were 
significantly lower than they were in the routine 
group, with statistically significant differences 
(P<0.05), but there was no significant differ-
ence in terms of gastric fluid drainage at 3 days 
after the operations in the two groups (P>0.05), 
as shown in Figure 3.

The quality of life of the two groups

The SF-36 scores in the research group were 
significantly higher than the corresponding 
scores in the routine group in terms of physical 
functions, physical roles, physical pain, general 
health, vitality, social functions, emotional 
functions, and mental health, with statistically 
significant differences (P<0.05), as shown in 
Figure 4.

VAS in the two groups

The number of patients with pain levels I and II 
in the research group was significantly higher 
than that it was in the routine group, but the 
number of patients with pain level III was signifi-
cantly lower than it was in the routine group, 
with statistically significant differences (P< 
0.05), as shown in Table 3.

Figure 2. Negative emotions of the two groups. A: The SAS scores in the research group after the nursing were sig-
nificantly decreased, and they were significantly lower than that the scores in the routine group. B: The SDS scores 
in the research group after the nursing were significantly decreased, and they were significantly lower than they were 
in the routine group. Note: **P<0.01.

Table 2. Incidences of adverse reactions in the two groups [n (%)]
Class Routine group (n=95) Research group (n=100) χ2 value P value
Abdominal distension 9 (9.47) 4 (4.00) - -
Constipation 5 (5.26) 2 (2.00) - -
Abdominal pain 5 (5.26) 2 (2.00) - -
Nausea and vomiting 8 (8.42) 4 (4.00) - -
Total 27 (28.42) 12 (12.00) 8.211 0.004
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Figure 3. Gastrointestinal function indexes of the two groups. A: The bowel sound recovery time of the research 
group was significantly less than in the routine group. B: The first exhaust time of the research group was signifi-
cantly less than in the routine group. C: The first defecation time in the research group was significantly earlier than 
in the routine group. D: The feeding time in the research group was significantly less than in the routine group. E: 
The gastric tube indwelling time of the research group was significantly less than in the routine group. F: There 
was no significant difference in gastric fluid drainage at 3 days after the operation between the two groups. Note: 
**P<0.01.

The nursing satisfaction of the two groups

The nursing satisfaction in the research group 
was significantly higher than it was in the rou-
tine group, with statistically significant differ-
ences (P<0.05), as shown in Table 4.

Discussion

More and more researchers have conducted 
relevant studies on the nursing interventions of 
cancer patients, including those with gastric 
cancer. For example, Muller et al. [20] showed 
that guiding clinical nursing has a satisfactory 
and positive effect on the diagnosis, prognosis 
and clinical outcomes of cancer patients. In a 
study by Qian et al. [21], the self-care efficacy of 
cancer patients after cluster nursing was sig-
nificantly improved, which is of great signifi-
cance for the prevention of tumor recurrence 
for patients after radical gastrectomy to treat 
gastric cancer. We mainly compared the effects 
of cluster nursing and routine nursing on 
patients with gastric cancer after radical sur-
gery. The results showed that the research 

group had a relatively low incidence of adverse 
effects, such as cure time, gastroparesis syn-
drome, and abdominal distension, constipa-
tion, abdominal pain, and nausea and vomiting, 
indicating that the gastric cancer patients sub-
jected to cluster nursing have higher healing 
speeds and safety advantages. In the study by 
Chen et al. [22], the risk factors for the occur-
rence of gastroparesis syndrome after gastric 
cancer surgery, including visceral obesity and 
tumor size, suggest that nursing staff can 
strengthen the prevention and intervention of 
gastroparesis syndrome in patients with high 
visceral obesity or large tumors. In the study by 
Pagel et al. [23], patients with gastric cancer 
experienced acute nausea, vomiting, diffuse 
abdominal pain, and even severe metabolic aci-
dosis after total gastrectomy, which further 
emphasizes the importance of self-care effica-
cy for postoperative adverse reactions.

The SAS and SDS scores are scoring systems 
that can be applied to evaluate patients’ anxi-
ety, depression and other negative emotions 
after laparoscopic radical gastrectomy, respec-
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Figure 4. Quality of life in the two groups. A: The physical function scores in the research group were significantly higher than they were in the routine group. B: The 
physical role scores of the research group were significantly higher than they were in the routine group. C: The physical pain scores of the research group were signifi-
cantly higher than they were in the routine group. D: The general health scores in the research group were significantly higher than they were in the routine group. E: 
The vitality scores of the research group were significantly higher than they were in the routine group. F: The social functions of the research group were significantly 
higher than they were in the routine group. G: The emotional functions of the research group were significantly higher than they were in the routine group. H: The 
mental health scores in the research group were significantly higher than they were in the routine group. Note: **P<0.01.
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tively, and their scores are inversely proportion-
al to the patients’ related negative emotions 
[24]. In this study, the negative emotions of the 
two groups of patients were evaluated before 
and after nursing through these two scoring 
systems. The study showed that the SAS and 
SDS scores of the two groups of patients were 
significantly reduced. And the two scores were 
lower in the research group, suggesting that 
cluster nursing has a stronger effect on reliev-
ing the negative emotions of patients with gas-
tric cancer after surgery. The quality of life and 
the pain experienced by patients with gastric 
cancer after surgery are also hot topics in can-
cer research. SF-36 and VAS are powerful tools 
that can be used to evaluate the quality of life 
and pain of patients with gastric cancer after 
surgery [25-27]. We also used SF-36 and VAS 
to assess the patients’ quality of life and pain, 
respectively. The results revealed that the 
SF-36 level in the research group was signifi-
cantly higher, but the number of patients with 
high VAS levels was significantly lower, which 
means that cluster nursing can help improve 
the quality of life and reduce the pain levels of 
patients with gastric cancer. We also investi-
gated the gastrointestinal function indexes of 
the two groups of patients. The results showed 
that, except for gastric fluid drainage 3 days 
after the operation, the other five indexes all 
showed that the research group had a signifi-
cantly higher advantage, and cluster nursing 
played a big role in the recovery of gastric func-
tion of the patients with gastric cancer. Finally, 
we evaluated the nursing satisfaction of the 
patients, and the results showed that the nurs-
ing satisfaction of the research group was sig-
nificantly higher than it was in the routine group, 
indicating that the quality and popularity of 

cluster nursing were significantly higher than 
they were in the routine group. In the study by 
Kavadas et al. [28], patients with gastric cancer 
had a high degree of nursing satisfaction, which 
was influenced by the doctor, the ward’s com-
fort level, cleanliness, nurses, etc., suggesting 
that the good performance of the medical staff 
is conducive to improving patients’ nursing 
satisfaction.

In conclusion, cluster nursing is effective and 
safe for patients with gastric cancer undergo-
ing laparoscopic radical gastrectomy. However, 
there is still some room for improvement in this 
study. First, we can increase the long-term effi-
cacy observation of patients and explore the 
effect of cluster nursing on the recurrence-free 
survival rate of the patients in both groups. In 
addition, we can also analyze the risk factors 
affecting postoperative gastroparesis syn-
drome and other complications in patients with 
gastric cancer, which is of great value for the 
prevention of postoperative gastroparesis syn-
drome in patients with gastric cancer, and it 
can also provide a new clinical reference for 
nursing strategies.
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Table 4. Nursing satisfaction of the two groups [n (%)]
Class Routine group (n=95) Research group (n=100) χ2 value P value
Dissatisfied 12 (12.63) 4 (4.00) - -
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Very satisfied 67 (70.53) 86 (86.00) - -
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Table 3. VAS in the two groups [n (%)]
Class Routine group (n=95) Research group (n=100) χ2 value P value
Pain level I 30 (31.58) 43 (43.00) 12.741 <0.001
Pain level II 33 (34.74) 49 (49.00) 4.067 0.044
Pain level III 32 (33.68) 8 (8.00) 19.711 <0.001
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