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Abstract: Objective: To investigate the establishment of a risk assessment system for peptic ulcer (PU) recurrence 
and implement an individualized intervention for PU patients with a moderate to high recurrence risk to reduce the 
recurrence of PU in patients with a moderate to high recurrence risk. Methods: The factors for PU recurrence were 
collected through consulting the literature, and a risk prediction model for PU recurrence was established using 
the univariate binary and multivariate multinomial Logistic stepwise regression analysis. According to the model, a 
total of 235 PU patients were divided into patients with high, moderate and low recurrence risks. A total of 71 PU 
patients with moderate to high recurrence risks were selected as the study subjects, and further divided into the 
control group (n=35) and the experimental group (n=36). The control group was not treated with intervention, while 
the experimental group was treated with individualized intervention. The PU recurrence, adverse emotions and 
changes of pain degree were assessed in the two groups at 3, 6, 9 and 12 months after intervention. Results: The 
univariate and multivariate Logistic regression analysis showed that drinking alcohol, smoking, chronic diseases, 
oral NSAIDS and depression were associated with the recurrence of PU. Individualized intervention improved the 
recurrence rate, anxiety, depression, pain degree and quality of life of patients with moderate to high PU recurrence 
risk. Conclusion: Drinking alcohol, smoking, chronic diseases, oral NSAIDS and depression were associated with the 
recurrence of PU. Individualized intervention can improve the quality of prognosis and the recurrence risk of PU in 
patients, which has positive clinical significance.
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Introduction

Peptic ulcer (PU) is a common chronic disease 
which occurs due to an imbalance between 
aggressive factors (mainly gastric acid and 
pepsin) and protective factors (mucosal defens-
es). PU occurs in many parts of the digestive 
tract, especially in the stomach and duodenum. 
Worldwide, approximately 5%-10% people suf-
fer from PU, and the annual incidence rate of 
PU is about 0.1%-0.3% [1, 2]. PU patients usu-
ally have a disease course of 6-7 years, and 
some patients can have a course of disease of 
10-20 years. PU patients often have a periodic 
pain in the upper abdomen during the course of 
disease, which brings serious burden to the 
body and mind and reduces their quality of life 
[3, 4].

In 1984, Mrashall et al. first proposed that 
Helicobacter pylori (Hp) is the pathogenic 
source of PU. After Hp infection, Hp can lurk in 
the human gastric mucosa for a long time, lead-
ing to acute and chronic inflammatory reactions 
and releasing bioactive factors, continuously. 
One study has suggested that the pathogenesis 
of approximately 80%-90% of all patients with 
PU and also with duodenal ulcer (DU) may be 
related to Hp infection [5]. Smoking, poor diet 
habits, increased gastric acid and long-term 
use of drugs [e.g., non-steroidal anti-inflamma-
tory drugs (NSAIDs), adrenocortical hormones 
and reserpine] can lead to PU [6, 7]. Although 
PU patients can have a good therapeutic effect 
in a short time after the intervention of diet and 
drug, PU is likely to relapse. Smoking, stress, 
previous history of recurrence, duration of dis-
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ease and use of NSAIDs has an impact on the 
recurrence rate of PU [8, 9]. The high recur-
rence rate of PU has attracted extensive atten-
tion of researchers.

The purpose of this study was to retrospectively 
analyze the recurrence rate of PU in patients 
who were admitted to our hospital within the 
past 10 years by comprehensively collecting all 
risk factors of PU recurrence reported by exist-
ing, so as to establish and further assess a risk 
assessment system of PU through one-year 
follow-up and individualized intervention for PU 
patients with ulcers, thereby providing an effec-
tive plan for preventing PU recurrence.

Materials and methods

General data 

The case data of 1662 PU patients admitted to 
our hospital from January 2009 to June 2014 
were selected as the clinical data for this retro-
spective study, including 1198 males and 464 
females.

In addition, a total of 235 PU patients admitted 
to our hospital from January 2018 to January 
2019 were selected, including 157 male pa- 
tients and 78 female patients. In accordance 
with the risk assessment system for PU recur-
rence, there were 174 patients with a low recur-
rence risk and 71 patients with moderate to 
high recurrence risks. In accordance with a ran-
dom number table, a total of 71 PU patients 
with moderate to high recurrence risk were 
divided into the control group (n=35) and the 
experimental group (n=36). The control group 
included 25 males and 10 females with a mean 
age of (69.87 ± 8.32) years, while the experi-
mental group included 22 males and 14 
females with a mean age of (67.56 ± 10.64) 
years. There was no significant difference in the 
general data (e.g., gender, age and weight) 
between the two groups (P > 0.05), and the 
general data were comparable.

Inclusion criteria: patients with complete case 
data; patients aged 18-80 years; patients who 
were diagnosed with PU by electronic gastros-
copy and pathological examination; patients 
with clear consciousness.

Exclusion criteria: patients with incomplete 
case data, malignant ulcer, pregnancy or lacta- 
tion.

The personal files of 71 patients with moderate 
to high recurrence risk enrolled were estab-
lished, and their information (e.g., name, gen-
der, age, contact number, address) was regis-
tered. All patients signed informed consent 
forms, and as such patients voluntarily partici-
pated in this study. This study has been re- 
viewed and approved by the Ethics Committee 
of the First Affiliated Hospital of Nanchang 
University.

Methods

Establishment of the risk assessment system 
of PU recurrence

Through consulting the literature, the factors 
for PU recurrence were collected and by con-
ducting follow-ups, the PU recurrence of 1662 
cases was investigated. In accordance with the 
recurrence conditions, a total of 1662 patients 
were divided into the high recurrence group 
(n=70, recurrence within 6 months), moderate 
recurrence group (n=104, recurrence within 
6-12 months) and low recurrence group (n=181, 
recurrence after 12 months).

SPSS 20.0 was adopted for statistical analysis. 
The differences in every factor were compared 
among the three groups. The odds ratio (OR) of 
each factor was calculated by univariate binary 
Logistic regression analysis, so as to assess  
its correlation with the risk of PU recurrence. 
Multivariate multinomial Logistic stepwise re- 
gression analysis was used to establish the risk 
prediction model for PU recurrence.

Individualized intervention and risk assess-
ment system for PU recurrence

The control group was not treated with inter-
vention, but regular telephone follow-ups were 
conducted to know whether the patients had 
PU recurrence.

The experimental group was treated with in- 
dividualized intervention, and a professional 
team was established to follow the patients’ 
conditions. The specific measures were as fol-
lows: (1) Regular public education: Due to the 
high recurrence rate of PU, PU patients under-
going reexamination in outpatient department 
were given a brochure, informed of the neces-
sity to follow the precautions and doctor’s 
advice, discontinue the habit of smoking and 
alcohol drinking, change their bad living habits, 
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and regularly receive reexamination. (2) Psycho- 
logical counseling: Patients may have symp-
toms (e.g., epigastric pain) during their illness. 
Although drugs can relieve symptoms, they are 
still prone to relapse. In the course of treat-
ment, PU patients easily have treatment-resis-
tant depression, and adverse emotions tend to 
induce relapsed and aggravated conditions. 
Timely psychological counseling was conduct-
ed for PU patients with adverse emotions, and 
exchange meetings for PU patients were held to 
boost PU patients’ confidence and soothe their 
emotions during treatment. (3) Home nursing: 
The patients and their families were instructed 
to monitor their conditions in a timely manner 
based on the color and shape of feces in daily 
life. More care and support were given to 
patients, communication with patients was 
conducted, and attention was paid to their 
emotional changes in daily life. (4) Medication 
guidance: It was recommended that the pa- 
tients who took NSAIDs for a long time be treat-
ed with other options, and the use of NSAIDS 
should be avoided to reduce the risk of PU 
recurrence.

Observational indices and assessment criteria

Recurrence conditions in the two groups after 
individualized intervention: Regular telephone 
follow-ups were conducted every 3 months to 
know whether the patients had PU recurrence.

Adverse emotions in the two groups after indi-
vidualized intervention: The anxiety (Self-Rat- 
ing Anxiety Scale, SAS) and depression (Self 
Rating Depression Scale, SDS) in the two 
groups were scored using the Hamilton Anxi- 
ety Scale (HAMA) and Hamilton Depression 
Scale (HAMD) before and after intervention. 
The grade scoring method was adopted in 
HAMA and HAMD. A higher score indicates 
more serious anxiety and depression [10-12].

Pain degree in the two groups after individual-
ized intervention: Visual analogue scale (VAS) 
was used to assess the pain degree in both 
groups. A scale of 10 cm was used for testing, 
and there was a movable cursor on the scale. 
Zero indicated no pain, and 10 indicated the 
greatest degree of pain. Based on the degree 
of pain, the patients moved the cursor to the 
corresponding position [13-15]. A higher VSA 
score indicates a higher degree of pain.

Statistical methods

SPSS 22.0 was used for statistical analysis. 
The measurement data were expressed using 
mean ± standard deviation (

_
x  ± sd), and the 

differences between groups were compared by 
t test. P < 0.05 indicated a statistically signifi-
cant difference.

Results

Univariate logistic regression analysis of PU 
recurrence

There were statistically significant differences 
in gender, age, drinking alcohol, smoking, chro- 
nic diseases, oral NSAIDs, type O blood, physi-
cal exercise and depression (P < 0.05). There- 
fore, gender, age, alcohol consumption, smok-
ing, chronic diseases, oral NSAIDS, type O 
blood, physical exercise and depression were 
associated with PU recurrence (Table 1).

Multivariate logistic regression analysis of PU 
recurrence

Multivariate Logistic regression analysis was 
carried out on the significant factors by uni- 
variate analysis. The recurrence was taken as 
the dependent variable, and gender, age, alco-
hol drinking, smoking, chronic diseases, oral 
NSAIDs, type O blood, physical exercise and 
depression were taken as the independent 
variables. Multivariate Logistic regression an- 
alysis showed that alcohol consumption, smok-
ing, chronic diseases, oral NSAIDs and depres-
sion were the influencing factors of PU recur-
rence (Table 2).

Comparison of differences between the two 
groups before intervention

The index comparison suggested that before 
intervention, the general clinical indices were 
not statistically significant in the two groups (P 
> 0.05), and as such were comparable (Table 
3).

Comparison of recurrence conditions between 
the two groups after individualized intervention

After individualized intervention, the recurrence 
rate in the experimental group was lower than 
that in the control group at the same time  
point (Figure 1).
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Comparison of changes of adverse emotions 
between the two groups after individualized 
intervention

The HAMA and SAS scores exhibited that before 
intervention, the scores were (65.47 ± 8.21) 
points in the control group and (66.32 ± 9.54) 
points in the experimental group, respectively 
(P > 0.05). After intervention, the scores in the 
two groups were markedly lower than those 

and (42.64 ± 5.11) points, respectively. There 
were significant differences in scores between 
the two groups at the same time point (P < 
0.05) (Figure 2).

The HAMD and SDS scores exhibited that 
before intervention, the scores were (58.36 ± 
7.66) points in the control group and (57.98 ± 
8.35) points in the experimental group, respec-
tively (P > 0.05). After intervention, the scores 

Table 1. Univariate logistic regression analysis of PU recurrence

Variables B SE Wald P OR
95% CI for Exp (B)
Lower Upper

Gender -0.399 0.142 7.908 0.005* 0.671 0.508 0.886
Age 0.252 0.116 4.731 0.030* 1.287 1.025 1.614
Ulcer site -0.083 0.081 1.074 0.300 0.920 0.786 1.077
Course of disease 0.270 0.140 3.686 0.055 1.309 0.994 1.724
Onset season -0.051 0.051 0.986 0.321 0.950 0.859 1.051
Dietary structure -0.132 0.130 1.040 0.308 0.876 0.680 1.129
HP infection 0.252 0.162 2.423 0.120 1.287 0.937 1.767
Alcohol drinking 0.368 0.126 8.513 0.004* 1.446 1.129 1.851 
Smoking 0.764 0.122 39.552 0.000* 2.148 1.693 2.726 
Chronic diseases 1.594 0.132 146.101 0.000* 4.925 3.803 6.377
Oral NSAIDS 3.701 0.232 253.983 0.000* 40.491 25.685 63.831
Type O blood 0.587 0.279 4.438 0.035* 1.798 1.042 3.104
Physical exercise -0.394 0.107 13.478 0.000* 0.674 0.547 0.832
Anti-HP drugs -0.121 0.125 0.938 0.333 0.886 0.694 1.132
Psychological pressure 0.237 0.136 3.033 0.082 1.267 0.971 1.655
Anxiety 0.017 0.239 0.005 0.944 1.017 0.637 1.623
Depression 0.709 0.255 7.711 0.005* 2.031 1.232 3.349
*: P < 0.05.

Table 2. Multivariate logistic regression analysis of PU recurrence

Variables B SE Wald P OR
95% CI for Exp (B)
Lower Upper

Alcohol drinking 0.430 0.167 6.640 0.010 1.537 1.108 2.132
Smoking 1.097 0.165 44.256 0.000 2.994 2.168 4.136
Chronic diseases 0.869 0.159 29.906 0.000 2.386 1.747 3.258
Oral NSAIDS 3.513 0.255 189.885 0.000 33.541 20.351 55.279
Depression 0.718 0.324 4.917 0.027 2.050 1.087 3.865

Table 3. Comparison of indices between the two groups before 
intervention (

_
x  ± sd)/[n (%)]

General clinical data Experimental 
group (n=35)

Control group 
(n=36) t/X2 P

Gender M 25 22 0.387 0.872
F 10 14

Mean age (years) 69.87 ± 8.32 67.56 ± 10.64 0.792 0.489
Mean weight (kg) 58.67 ± 6.31 57.54 ± 7.60 0.189 0.838

before intervention. At 3, 6, 9 and 
12 months after intervention, the 
SAS scores in the experimental 
group were (50.46 ± 5.87) points, 
(41.33 ± 4.29) points, (35.65 ± 
4.01) points and (28.75 ± 2.15) 
points, respectively, and the SAS 
scores in the control group were 
(60.35 ± 7.10) points, (51.76 ± 
5.18) points, (48.35 ± 6.27) points 
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in the two groups were markedly lower than 
those before intervention. At 3, 6, 9 and 12 
months after intervention, the SDS scores in 
the experimental group were (46.63 ± 5.76) 
points, (38.71 ± 4.69) points, (31.64 ± 3.57) 
points and (28.93 ± 2.56) points, respectively, 
and the SDS scores in the control group were 
(52.13 ± 6.33) points, (48.55 ± 4.92) points, 
(44.36 ± 5.32) points and (38.10 ± 3.87) 

points, respectively. There were significant dif-
ferences in scores between the two groups at 
the same time point (P < 0.05) (Figure 3).

Comparison of pain degree between the two 
groups after individualized intervention

The VAS was used to assess the pain degrees 
in the two groups. Before intervention, the 
scores were (5.82 ± 3.09) points in the control 
group and (5.76 ± 2.87) points in the experi-
mental group, respectively (P > 0.05). After 
intervention, the scores in the experimental 
group were markedly lower than those before 
intervention. Compared with those at 6 months 
before intervention, the scores in the control 
group decreased after intervention, and in- 
creased with the rise in the number of recur-
rent patients at 9 months after intervention. At 
3, 6, 9 and 12 months after intervention, the 
pain degree scores in the experimental group 
were (5.53 ± 2.67) points, (4.83 ± 2.03) points, 
(4.36 ± 1.58) points and (3.55 ± 1.20) points, 
respectively, and the pain degree scores in the 
control group were (5.66 ± 2.87) points, (5.63 
± 2.75) points, (6.02 ± 2.06) points and (6.35 ± 
2.34) points, respectively. There were remark-
able differences in scores between the two 
groups at 6 months after intervention (P < 
0.05) (Figure 4).

Discussion

PU is a common chronic digestive tract dis-
ease. Clinically, PU is mainly treated by inhabi-

Figure 1. Analysis of recurrence conditions in the two 
groups after intervention. The comparative analysis 
showed that the recurrence rate in the experimental 
group was lower than that in the control group at the 
same time point after intervention.

Figure 2. Analysis of changes of SAS scores in the 
two groups after intervention. The comparative anal-
ysis suggested that SAS scores in the experimental 
group were significantly lower than those in the con-
trol group at the same time point after intervention (P 
< 0.05). * indicates a significant difference between 
groups at the same time point.

Figure 3. Analysis of changes of SDS scores in the 
two groups after intervention. The comparative anal-
ysis revealed that SDS scores in the experimental 
group were significantly lower than those in the con-
trol group at the same time point after intervention (P 
< 0.05). * indicates a significant difference between 
groups at the same time point.
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tation of Hp and proton pump inhibitors (PPI). 
PU patients receiving this treatment can have 
good short-term efficacy, and are generally 
cured within 4-6 weeks if dietary intervention 
and drug treatment are additionally given. How- 
ever, PU is prone to relapse. According to statis-
tics, the recurrence rate of PU patients is as 
high as 25%.

In view of the complex pathogenesis of PU and 
the easy recurrence of PU patients after recov-
ery, scholars have conducted massive studies. 
The results showed that invariable factors (e.g., 
gender, age, season and blood type) may be 
related to the recurrence of PU [16-19]. In addi-
tion, the controllable factors (e.g., Hp infection, 
oral NSAIDs, adverse lifestyle such as alcohol 
and smoking, adverse emotions and psycho-
logical health), affect the PU recurrence [20-
24]. After multiple recurrences of PU in patients, 
the protection and defense mechanisms of the 
gastric mucosa is damaged and the treatment 
effects and prognosis are reduced [25]. Pa- 
tients who have been plagued by diseases for  
a long time, have adverse emotions and even 
resist treatment. Such a vicious circle eventu-
ally leads to the death of patients.

In this study, we collected all kinds of risk fac-
tors for PU recurrence reported by existing, and 
retrospectively analyzed the recurrence condi-
tions of PU patients who were admitted to our 
hospital in the past 10 years, and established a 
risk prediction model for PU recurrence using 
univariate binary and multivariate multinomial 
Logistic stepwise regression analysis. Alcohol 
consumption, smoking, chronic diseases, oral 
NSAIDs and depression are associated with the 
PU recurrence. Patients were classified accord-
ing to the risk prediction model for PU recur-
rence. After individualized intervention was per-
formed on PU patients with moderate to high 
recurrence risks, from the one-year follow-up, it 
was found that the recurrence rate, anxiety, 
depression and other adverse emotions, the 
degree of pain, and the quality of life in the 
experimental group were remarkably improved.

This study has some shortcomings. (1) Due to 
the insufficient study sample size and the com-
plex pathogenesis of PU, the risk assessment 
system for PU recurrence is limited. (2) After 
individual intervention, the monitoring time for 
recurrent conditions of PU in patients with mod-
erate to high recurrence risks is relatively short, 
and the insufficient sample size restricts the 
conclusions of this study. In view of the afore-
mentioned shortcomings, a more comprehen-
sive study with a larger sample size and add- 
ed variable factors will be performed, so as to 
establish a more accurate risk assessment sys-
tem for PU recurrence through the continuous 
improvement, thereby providing more effective 
guidance on the clinical work and a more de- 
tailed theoretical basis for the treatment and 
prognosis of PU in patients.
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