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ABSTRACT 
 

 

This study aimed to investigate the effect of PRECEDE-PROCEED-Model-based health education on 

the life quality of patients with gastric cancer after surgery. Also, the effect of this model was evaluated 

on 5-HTT gene expression as a gene related to depression. For this purpose, a total of 32 gastric cancer 

patients who were hospitalized in this hospital between March 2019 and September 2020 were enrolled 

in this study after surgery and, according to the time of admission, were divided into the control group 

and observation group, with 16 patients in each group. Patients in the control group were nursed 

regularly, while those in the observation group, in addition to the regular nursing, would receive the 

PRECEDE-PROCEED-Model-based health education. Post-surgery life quality of patients in two 

groups was compared from the following aspects: Rehabilitation process, pain assessment, rate of 

complications and The Short-Form (SF-36) Health Survey. The expression of the 5-HTT gene was 

performed by the Real-time qPCR technique. The results of this study showed that after surgery, the 

extubation time and the time of hospital discharge of patients in the observation group were all earlier 

than those in the control group, while the score of pain assessment and rate of complication was much 

lower in the observation group, and the SF-36 score of patients was much higher (all P < 0.05). The 

results of 5-HTT gene expression showed that there was no significant difference between the control 

and observation groups before the intervention. But one month after the intervention, gene expression in 

the observation group was significantly reduced compared to the control group (p <0.01). This 

significant decrease was also seen two months after the intervention (p <0.05). As mentioned before, the 

expression of the 5-HTT gene increases during the depression, therefore improvement of the patient's 

condition and quality of life decreased the expression of this gene. Hence, PRECEDE-PROCEED-

Model-Based Health Education plays an influential role in reducing the expression of this gene. 

However, the passage of time has not been ineffective in lowering 5-HTT expression. In general, 

PRECEDE-PROCEED-Model-based health education could help patients establish a good system of 

health knowledge, which could encourage the patients to avoid the negative mood, optimize the 

rehabilitation process, improve the post-surgery rehabilitation and, finally, ameliorate the life quality of 
patients after surgery.  

DOI: http://dx.doi.org/10.14715/cmb/2021.67.6.32       Copyright: © 2021 by the C.M.B. Association. All rights reserved. 

Introduction 

For patients with gastric cancer in the early stage, 

surgical resection should be the most efficient 

protocol, which, however, is limited by the longer 

post-surgery rehabilitation process due to the massive 

trauma, anesthesia, post-surgery pain and drainage 

tubes (1). Meanwhile, long-term bedridden could 

increase the rate of complications (2, 3). Thus, 

appropriate nursing intervention is necessary to 

accelerate the post-surgery rehabilitation of patients 

(4-6). PRECEDE-PROCEED-Model assessment 

involves the 9 steps: social assessment, 

epidemiological assessment, ecological assessment, 

organizing and educating assessment, administrative 

and policy assessment, implementation, process 

evaluation, impact evaluation and outcome evaluation 

(7, 8). These steps constitute a dynamic, consecutive, 

cycling and ascending process (9). PRECEDE-

PROCEED model excels in comprehensiveness, 

systematicness and effectiveness, and this model, 

considering various factors, could divide the factors 

into the inclining factors, promoting factors and 

enforcing factors. Based on such a model, researchers 

could develop a multi-layer health intervention plan, 

which has been testified as a scientific and effective 

health-promoting pattern in various studies and 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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adopted in various health management programs, with 

promising outcomes (9-13). As such, for patients after 

resection for gastric cancer, the implementation of 

PRECEDE-PROCEDE-model-based health education 

is of great significance to shorten the rehabilitation 

process and gain the promising prognosis of patients.  

Low serotonin levels in the brain are thought to be 

one of the possible causes of depression, and many 

antidepressants work by blocking a protein transporter 

that removes serotonin from nerve cells (14). An 

imaging study of the brain showed that the average 

level of serotonin transmitter was increased in a group 

of patients who improved after cognitive-behavioral 

therapy (15). 5-Hydroxy Tryptamine transporter (5-

HTT) is an essential component of the body's 

serotonergic system (16, 17). It is present in the 

membranes of neurons, intestinal enterochromaffin 

cells, and platelets. The 5-HTT gene is located on the 

long arm of chromosome 17. (17q11.2). Assessing the 

expression of this gene plays a vital role in depression 

(17). 

In this study, with patients who received the 

resection for gastric cancer, we implemented the 

PRECEDE-PROCEED-model-based health education, 

aiming to observe the value for the post-surgery 

rehabilitation of patients after surgery. Also, the effect 

of PRECEDE-PROCEED-model-based health 

education was evaluated on 5-HTT gene expression as 

a gene related to depression. 

  

Materials and methods 

General data 

A total of 32 gastric cancer patients who were 

hospitalized in the first people's hospital of Wenling 

between March 2019 and September 2020 were 

enrolled in this study after surgery. Enrollment 

criteria: Patients with the diagnosis of gastric cancer 

via pathological test; patients who had fulfilled the 

resection for gastric cancer; patients who had no 

radiotherapy or chemotherapy before or after 

resection; patients behaving normally in cognition and 

communication. Exclusion criteria: Patients who were 

discharged or admitted by another hospital after 

surgery; patients complicated with other malignant 

tumors; patients with mental disorders. According to 

the time of admission, patients were divided into the 

control group and observation group, with 16 patients 

in each group. The Control group consisted of 9 males 

and 7 females, aged between 30 and 75 years old, with 

an average of (42.05±5.04) years old, and for the 

educational attainment, 4 patients were middle school 

graduates or less, 8 patients with high school 

graduates and 4 patients were college graduates or 

higher. The observation group consisted of 12 males 

and 4 females, aged between 32 and 78 years old, with 

an average of (43.27±5.62) years old, and for the 

educational attainment, 3 patients were middle school 

graduates or less, 10 patients with high school 

graduates and 3 patients were college graduates or 

higher. Comparison of the general data, like age and 

sex ratio, between two groups showed no significant 

differences (P > 0.05), suggesting that the general data 

of patients were comparable between the two groups. 

This study had gained approval from the Ethical 

Committee of the first people's hospital of Wenling, 

and all patients and their families had signed the 

written informed consents.  

 

Methods 

All patients received regular medication after 

resection for gastric cancer, while those in the control 

group had a normal nursing intervention, including the 

education of gastric cancer-related knowledge, 

prophylaxis of complication and post-surgery 

precautions.  

Patients in the observation group, in addition to the 

normal nursing interventions, would receive the 

PRECEDE-PROCEED-model-based health education. 

First, factors influencing the life quality of patients 

after surgery were categorized into the inclining 

factors, promoting factors and reinforcing factors. 

Inclining factors: Patients with gastric cancer, after 

resection, had less confidence or sense of safety for 

the damage of stomach functions and insufficient 

knowledge of the disease. Promoting factors involve 

external factors, like the rehabilitation environment in 

the hospital, positive attitude of nursing staff and 

treatment cost. Reinforcing factors included the 

attitudes of the third party, including the family or 

friends. Interventions were given according to the 

factors influencing the quality of rehabilitation. 

Interventions for inclining factors: Nursing staffs were 

required to monitor the condition of patients after 

surgery, including the pulse, respiration, urine amount 

and incision depth, and educate patients about the 
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knowledge for gastric cancer, including the protocols 

for combined chemotherapy, and the methods for 

adverse reactions, post-surgery precautions and 

common complications, aiming to help patients 

establish the comprehensive knowledge structure, 

overcome the fear and enhance the confidence to 

conquer the disease. Interventions for the promoting 

factors: Nursing staffs were required to perform the 

active post-surgery nursing, including fasting, 

gastrointestinal decompression and fixation of 

stomach tube, clean the mouth twice every day to 

prevent the infection, keep the abdominal drainage 

unobstructed and observe the amount and color of 

drainage liquid; besides, patients should be kept in a 

comfortable position to minimize the pain or 

discomfort after surgery; meanwhile, at 8 hours after 

surgery, patients were advised to perform the 

rehabilitation in bed with the help of family, while at 

24 h, patients should perform the rehabilitation on the 

ground to restore the function of stomach and 

intestines; moreover, post-surgery of patients should 

be guided by the nurses to restrict the uptake of liquid 

during or after the diet and reduce the uptake of sugar, 

protein and fat; complications, like gastrorrhagia, 

gastric obstruction or retention, should also be 

observed closely, and appropriate measures should be 

taken for complications. Interventions for the 

reinforcing factors: Support from the family and 

friends was pivotal to the post-surgery rehabilitation 

of gastric cancer patients after surgery, so education 

for a family was also necessary to the restoration of 

confidence of patients; family should also be advised 

to encourage the patients but to avoid affecting the 

confidence of patients in rehabilitation. 

 

Observation indexes 

The rehabilitation process (extubation time and 

hospitalization duration) of patients in two groups was 

compared between two groups; at the 1st, 3rd and 7th 

days after surgery, a visual analogue scale (VAS) was 

utilized to evaluate the pains of patients in two 

groups; besides, rate of complications after surgery 

was also recorded for patients in two groups; finally, 

the post-surgery life quality of patients in two groups 

was compared by using The Short-Form (SF-36) 

Health Survey (SF-36).  

 

5-HTT gene expression  

Depressed patients have lower levels of serotonin 

metabolites in cerebrospinal fluid and brain tissue 

(18). Therefore, in the current study, we provided 

cerebrospinal fluid from all participate. Total RNA 

Purification Kit (Norgen, Canada) was used to extract 

RNA from cerebrospinal fluid and RevertAid First 

Strand cDNA Synthesis Kit (Thermo Fisher 

Scientific, USA) was used to synthesize cDNA. 

HPRT gene was used as a reference gene. The 

sequences of primers are shown in Table 1. 

 

Table 1. The Primers sequences for 5-HTT and HPRT 

genes 

Gene  Primer Sequence 

5-HTT Forward 5’-TCTGAAAAGCCCCACTGGACT-3’ 
 Reverse 5’-AGCATAACCAGCGCCATGAA-3’ 

HPRT Forward 5’-CCTGGCGTCGTGATTAGTGAT-3’ 
 Reverse 5’-AGACGTTCAGTCCTGTCCATAA-3’ 

 

All quantitative PCR reactions are performed in 25μl 

volume including 250ng cDNA and 10mg Real-time 

SYBR Green/Rox PCR Master, 1μl of primers, 

nuclease-free water with a total volume of 20μl. Each 

replicate was tested twice in the ABI step-one 

quantitative PCR system with this technique. The 

initial temperature for activating the polymerase 

enzyme was 35°C for 10 minutes, followed by 40 

cycles consisting of 5 seconds at 95°C, 30 seconds at 

57°C, then a melting curve to identify and determine 

Peaks related to a specific gene as well as the 

identification of the formation of primer-dimers were 

formed. 

 

Statistical analysis 

Data were analyzed by using the SPSS 22.0 software. 

Measurement data were expressed in form of mean ± 

standard deviation (SD) and compared between two 

groups by using the t-test. Enumeration data were 

expressed in form of n (%) and compared by using the 

chi-square test. P < 0.05 suggested that the difference 

had statistical significance.  

 

Results and discussion 

Comparison of the rehabilitation process 

(Extubation time and hospitalization duration) 

In the observation group, the extubation time of the 

abdominal drain tube was earlier than that in the 

control group, while the hospitalization duration was 

also shorter than that in the control group (all P < 

0.05) (Figure 1).  
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Figure 1. Comparison of the rehabilitation process 

(Extubation time and hospitalization duration); Note: 

Compared with the control group, **P<0.01. 

 

Comparison of the post-surgery pain scores 

between two groups 

Significant decreases were seen in the VAS scores of 

patients in two groups at post-surgery 1
st
, 3

rd
 and 7

th
 

days (all P < 0.05), while the VAS scores of patients 

in the observation group at post-surgery 1
st
, 3

rd
 and 7

th
 

days were much lower than those in the control group 

(all P < 0.05) (Figure 2). 

 

 
Figure 2. Comparison of the post-surgery pain scores 

between two groups; Note: Compared with control group, 

*P<0.05,**P<0.01 

 

Comparison of the rate of post-surgery 

complication between two groups 

After surgery, patients in the observation group had a 

lower rate of complication than that in the control 

group (P < 0.05) (Table 2).  

 

Table 2. Comparison of the rate of post-surgery complication 

between two groups [n (%)] 

Group 
Case 
(n) 

Incision 
infection 

Deep vein 
thrombus 

Stomal 
leak 

Pulmonary 
infection 

Total rate of 
complication 

Observation 

group 
16 1(6.25) 0(0.00) 1(6.25) 0(0.00) 2(12.5) 

Control 

group 
16 1(6.25) 0(0.00) 2(12.5) 2(12.5) 5(31.25) 

t      4.320 

P      <0.05 

Comparison of the post-surgery life quality of 

patients via SF-36 

As the intervention was implemented, increases were 

observed in the SF-36 scores of patients in two 

groups, while the SF-36 score in the observation 

group had a much more significant increase than that 

in the control group (P < 0.05) (Figure 3). 

  

 
Figure 3. Comparison of the post-surgery life quality of 

patients via SF-36; Note: Compared with control group, 

**P<0.01. 

 

Comparison of the rate of 5-HTT gene expression 

between two groups 

The results of 5-HTT gene expression showed that 

there was no significant difference between the 

control and observation groups before the 

intervention. But one month after the intervention, 

gene expression in the observation group was 

significantly reduced compared to the control group 

(P <0.01). This significant decrease was also seen two 

months after the intervention (P <0.05) (Figure 4).  

 

 
Figure 4. Comparison of 5-HTT gene expression between 

two groups; Note: Compared with control group, *P<0.05, 

**P<0.01 

 

Gastric cancer is the abnormal growth of stomach 

cells. Gastric cancer can occur in any part of the 

stomach (19). Treatment usually includes surgery to 



  Guifang Wang and Xueyan Jiang / PRECEDE-PROCEED-Model-Based Health Education on Gastric Cancer, 2021, 67(6): 242-248  

 

Cell Mol Biol  246 

 

remove the cancerous mass (20). Other treatments 

may be recommended before and after surgery (21, 

22). For gastric cancer patients after resection, 

PRECEDE-PROCEED-model-based health education 

can accelerate the post-surgery rehabilitation process, 

with significant relief in the post-surgery pain and a 

decrease in the post-surgery complications. 

PRECEDE-PROCEED model emphasizes the 

comprehensive evaluation for the targeted population 

to find out and integrate the factors that may affect the 

life quality and then divided these factors into the 

inclining factors, promoting factors and reinforcing 

factors, based on which individualized protocols could 

be developed (23, 24). In this study, we established 

the health education protocols for gastric cancer 

patients after resection based on the PRECEDE-

PROCEED model and performed the corresponding 

health intervention measures for patients. 

Consequently, we found that patients in the 

observation group excelled in the extubation time and 

hospitalization time when compared to their 

counterparts in the control group (all P < 0.05); 

significant decreases were seen in the VAS scores at 

the 1st, 3rd and 7th days after resection in two groups, 

while those in the observation group had a more 

significant decrease than patients in the control group 

(all p < 0.05), and the rate of complication after 

resection in the observation group was also lower than 

that in the control group (P < 0.05). As such, 

PRECEDE-PROCEED-model-based health education 

could facilitate the recovery, alleviate the pains and 

reduce the risk of complications of patients after 

surgery, which, as we analyzed, may owe to the 

following reasons: 1) For the inclining factors: 

Patients in the observation group have a deep 

understanding on the disease, and a corresponding 

negative attitude could be corrected in time to help 

them to establish the confidence in overcoming the 

disease; 2) For the promoting factors: Medical staffs 

performed the active and positive post-surgery 

nursing, cared the patients and helped them dissolve 

the concerns; 3) For the reinforcing factors: 

Accompany and comprehension of the family are 

more conducive to the rehabilitation of patients, and 

since we had well performed the health education for 

the family, the family provided spiritual support for 

the patients to overcome the disease. In addition, 

patients were encouraged to share their condition with 

other patients and the doctors, nurses and family.  

PRECEDE-PROCEED-model-based health 

education could improve the life quality of gastric 

cancer patients after resection. With the continuous 

update in the medical pattern and health concept, 

people will no longer concern the control of the 

features of the disease, but also emphasize the 

improvement in the life quality. Cancer patients 

usually face tremendous physiological and 

psychological challenges, with significant 

deterioration in the life quality. Thus, simple 

treatment for them is inadequate. As such, we 

developed the health education protocols for gastric 

cancer patients after resections based on the 

PRECEDE-PROCEED model. Through effective 

health education, we educated the patients about the 

disease-related knowledge to encourage them to 

actively fight against the disease and alleviate the 

mental burden. This model emphasizes the evaluation, 

i.e. feedback and opinions should be collected from 

the patients, family and team staff after the 

implementation of the study, and corresponding 

problems should be adjusted to guarantee the launch 

of the study (25, 26). The results of this study 

indicated that as the intervention was implemented, 

significant increases were found in the SF-36 scores 

of patients in two groups, while those in the 

observation group had a much higher score (P < 0.05), 

which coincided with the conclusion of Miller et al. 

(27) who argued that health education should be a key 

part of prophylaxis and treatment of disease and also 

critical to the comprehension of health, attitude 

transition and behavior correction to improve the life 

quality. The results of 5-HTT gene expression showed 

that there was no significant difference between the 

control and observation groups before the 

intervention. But one month after the intervention, 

gene expression in the observation group was 

significantly reduced compared to the control group (p 

<0.01). This significant decrease was also seen two 

months after the intervention (p <0.05). As mentioned 

before, the expression of the 5-HTT gene increases 

during the depression (28), therefore improvement of 

the patient's condition and quality of life decreased the 

expression of this gene (29-33). Hence, PRECEDE-

PROCEED-Model-Based Health Education plays an 

influential role in reducing the expression of this gene. 
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However, the passage of time has not been ineffective 

in lowering 5-HTT expression. 

In conclusion, PRECEDE-PROCEED-model-based 

health education gained a promising effect for gastric 

cancer patients after resection by facilitating the 

rehabilitation, relieving the pains, reducing the risk of 

complications and improving the life quality of 

patients. Therefore, PRECEDE-PROCEED-model-

based health education can be promoted and applied 

in the clinical treatment for gastric cancer patients 

after resection.  
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