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Abstract: Background: To explore the effect of IKAP nursing intervention on the self-management of patients with
gastric cancer, so as to improve the patient’s disease management ability and healthy behaviors. Methods: In this
retrospective study, a total of 124 patients with gastric cancer were included. The experimental group received
the self-management intervention program for gastric cancer patients based on the IKAP model, and the control
group only received routine nursing. The psychological status, quality of life, cancer-related symptoms, and self-
management ability of the two groups were observed; moreover, multiple regression analysis was used to identify
the risk factors of self-management. Results: The nursing intervention based on the IKAP model had obvious ef-
fects on patients with gastric cancer. The SUPPH score was improved significantly after nursing intervention in the
experimental group, and the improvement was more significant as compared to control group (both P < 0.05). The
quality of life was significantly improved in the experimental group as compared with control group. The incidence
of partial cancer-related symptoms, such as infection, fatigue and recurrent peptic ulcer in the experimental group
was significantly lower after nursing intervention as compared with control group (all P < 0.05). Moreover, the re-
gression analysis showed that being single, divorced or separated, widowed, as well as self-management nursing
intervention, and quality of life showed significant correlation with self-management behavior. The multiple regres-
sion analysis demonstrated that psychological function (p = 0.003) and self-management nursing intervention (p <
0.0001) were the independent risk factors. Conclusions: Nursing intervention based on the IKAP model for patients
with gastric cancer plays a positive role in improving the self-management ability of gastric cancer patients and
improving their negative emotions.
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Introduction gastric cancer. The comprehensive treatment
scheme based on surgery can effectively pro-
long the survival time of patients, and some

early-stage patients can even achieve complete

Gastric cancer is the most common malignant
tumor in the world, and the third most common

cause of cancer related death. A survey showed
that 769,000 people died of gastric cancer in
the world in 2020 [1], and the death toll of gas-
tric cancer in China was about 423,000 in
2019 [2]. Patients with gastric cancer have
poor gastrointestinal function and low quality
of life (QoL). Although effective treatments can
prolong the survival time, a series of side
effects also seriously affects the patients’ QoL
[3]. Surgery is the most important treatment for

recovery [4, 5]. However, surgery is an invasive
operation, which causes damage to the stom-
ach. If the perioperative care is improper, it will
affect the postoperative recovery process,
increase the pain caused by the disease and
surgery, and reduce the postoperative QoL of
patients [6].

Information-Knowledge-Attitude-Practice (K-
AP) is a health education model extended by
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domestic scholars based on the theory of KAP
(knowledge-attitude-belief and practice, KAP/
KABP), which includes four parts: information,
knowledge, belief and behavior, and it was pro-
posed by Mayo, a professor at Harvard
University in the 1950s, and developed by
Gochman in his 1988 edition of health behav-
ior [7, 8]. K. Shailaja et al. [9] proved that this
method can well control blood glucose levels by
improving medication behavior through KAP
theory education for patients with type 2 diabe-
tes. At present, the application of KAP theory in
patients with chronic diseases is still mostly
focused on the medication compliance in the
fields of diabetes and hypertension, which has
gradually expanded to many fields of chronic
diseases, such as Alzheimer’s disease [10] and
breast cancer [11, 12]. Family doctors, senior
practice guidance nurses and pharmacists in
primary health care centers apply the IKAP
model to patients with chronic diseases to help
them better manage chronic diseases [13, 14].
However, there are still some problems in the
application of IKAP model in cancer patients in
China. First, although it is widely used in the
field of cancer diseases in China, it is rarely
used in the self-management of patients with
gastric cancer. Second, in the application pro-
cess, the application mode of IKAP mode is
single, which is also reflected in the unilateral
management at the medical level, and the par-
ticipation of patients and their families is low.
Third, in terms of application effect, although
the IKAP model has been proven to play a sig-
nificant role in improving patients’ disease
management and quality of life, there are few
studies on the relationship between the IKAP
model and self-management efficacy of
patients with gastric cancer, and the research
in this regard still needs to be further explored.

Therefore, the aim of the present study was to
construct a self-management nursing interven-
tion scheme for gastric cancer patients based
on the IKAP model, so as to provide reference
for better longevity and survival through
improved discharge guidance for gastric cancer
patients.

Materials and methods
Study design

In this retrospective study, we enrolled 124
gastric cancer patients who were treated in the
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First Affiliated Hospital of Gannan Medical
College from January 2018 to December 2020.
The patients were divided into the experimental
group (n = 61) and the control group (n = 63)
according to the invention mode. This study
was reviewed and approved by the medical eth-
ics committee of the First Affiliated Hospital of
Gannan Medical College.

Inclusion criteria

(D Patients who met the diagnostic criteria of
the 2018 guidelines for the diagnosis and treat-
ment of gastric cancer of the Chinese society
of clinical oncology [15]; @ patients with an
estimated survival time > 3 months; 3 patients
with an age: > 18 years old; @ patients with
complete epidemiological, clinical, and labora-
tory data.

Exclusion criteria

(D Patients with blurred consciousness and
mental abnormalities; @ patients with cancer
metastasis; (3 patients with severe liver, kid-
ney and other organ dysfunction; or and @
patients with digestive system malformation.

Interventions

The control group was treated with a routine
nursing mode, including admission education,
education during hospitalization and unified
health education at discharge, and routine fol-
low-up after discharge. Admission and educa-
tion: patients were orally informed of the ward
environment and relevant rules and regula-
tions, as well as work and rest arrangements
and precautions in the ward. There was rou-
tine consultation and admission evaluation of
patients. Education during hospitalization: The
responsible nurse conducted oral health edu-
cation to the patients during hospitalization,
such as diet, drug treatment, etc. Health edu-
cation at discharge: the responsible nurse oral-
ly informed the patients of precautions such as
medication and exercise, regular reexamina-
tion and follow-up. Follow-up after discharge:
the patient was followed up by telephone once
a week after discharge to understand the basic
situation of the patient after discharge and
consult for possible questions. Family visit was
carried out at the 1st and 3rd months after dis-
charge, and the patients were informed that
they could call and receive consultation if they
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had any problem after discharge. The whole
process adopted a face-to-face type of oral
education.

The experimental group wase given the self-
management intervention based on the IKAP
model. (1) Through the preliminary question-
naire survey and comprehensive evaluation of
patients, the actual cognitive status and man-
agement of patients with gastric cancer in
terms of diet, work and rest, etc. were clarified,
and the self-management needs of patients
with gastric cancer and relevant suggestions
on health education were understood. Through
the comprehensive evaluation of patients, the
module of health education for patients with
different demographic characteristics and the
way to better communicate with patients were
preliminarily determined. (2) According to the
previous survey and the comprehensive eva-
luation of patients, it was found that patients
with gastric cancer lack disease-related knowl-
edge or have a wrong understanding of self-
management, and patients’ understanding of
disease is the basis of patients’ self-manage-
ment. Therefore, the first intervention during
hospitalization was to explain the knowledge of
gastric cancer-related diseases. (3) The daily
life management of patients was guided by the
combination of group lectures and one-on-one
consultation, with the cooperation of responsi-
ble nurses, nutritionists and researchers. The
responsible nurse first understood the patient’s
disease management behavior, and then ex-
plained it by means of action demonstration,
video explanation or peer education in combi-
nation with the patient’s confusion and accord-
ing to the patient’s education level and informa-
tion receiving ability. (4) Patients with gastric
cancer are prone to anxiety and depression,
which is not conducive to disease recovery and
self-management. Therefore, it is very impor-
tant to give patients psychological guidance. It
took two forms, of one-to-one guidance and
group guidance, which were jointly completed
by psychotherapists, responsible nurses and
researchers. (5) Through the combination of
telephone follow-up, home visit and Wechat
online consultation, nurses corrected the wrong
behaviors of patients and informed them of the
time and content of re-examination.

Primary outcome

(D Before and after nursing, strategies used by
people to promote health (SUPPH) were used to
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evaluate self-management efficacy [16]. A
28-item scale was used to evaluate patients
from 3 dimensions, namely stress reduction,
positive attitude, and decision-making. Likert 5
score was used, with a total score of 28-140.
Higher score represented higher self-manage-
ment efficacy.

@ Quality of life: The quality of life scale was
investigated by the quality of life scale (QLQ-
C30) developed by the European Cancer
Investigation and Treatment Research Group
[17], which covers six functional scales: physi-
ological function, psychological function, physi-
cal pain, emotional function, social function
and mental health. After scoring, all scale and
single-item scores were linearly transformed
to 0-100 points. Higher scores for functional
scales and the global quality of life scale, indi-
cate “higher level of functioning or quality of
life”; while for symptom scales and single items,
a higher score indicates a “higher level of symp-
toms or problems” [17].

(® Cancer-related symptoms change: The inci-
dence of cancer-related symptoms, such as
malnutrition, infection, fatigue, recurrent peptic
ulcer, weight loss et al., was also recorded and
compared.

Statistical analysis

All the data in this study were confirmed by
more than two medical staff and entered into
the computer. All the data in this study were
processed by SPSS 19.0 statistical analysis
software. Logistic regression analysis was
adopted to screen the risk factors for the self-
management behavior of patients. The mea-
surement data were expressed by (x £ s), and
the count data were expressed by percentage
(%). The general demographic data of the two
groups were statistically described by descrip-
tive analysis, and the constituent ratio of the
two groups was compared by x? test, the com-
parison between the two groups before inter-
vention and after intervention was compared
with t test. P < 0.05 indicated a statistically sig-
nificant difference.

Results
Clinical data

Among the 124 patients with gastric cancer,
the average age of the patients in the experi-
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Table 1. Comparison of clinical data between the two groups

Comparison of the patient’s

Experimental
group (n =61)

Control group

(n=63)

quality of life between the two

vx> P groups

Age (years)

54.05+6.91 51.35+7.09

Gender
Male (n%) 38 (62.3%) 36 (57.1%)
Female (n%) 23 (37.7%) 27 (42.9%)
BMI 22.7+228 21.4+276
Smoking 37 (60.7%) 39 (61.9%)
Marital status
Married 23 (37.7%) 19 (30.2%)
Single 16 (26.2%) 12 (19.0%)
Divorced or separated 12 (19.7%) 13 (20.6%)
Widowed 8 (13.1%) 15 (23.8%)
Unknown/missing 2 (3.3%) 4 (6.3%)

Classification of carcinoma
High differentiation

33 (54.1%)

39 (61.9%)

Medium differentiation 18 (29.5%) 15 (23.8%)
Low differentiation 10 (16.4%) 9 (14.3%)
Staging of carcinoma

Stage | 5 (8.2%) 7 (11.1%)
Stage Il 18 (29.5%) 13 (20.6%)
Stage Il 23 (37.7%) 19 (30.2%)
Stage IV 13 (21.3%) 19 (30.2%)
Stage V 2 (3.3%) 5 (7.9%)

3.25
3.28

0.24

0.42 The quality of life of patients

(QLQ-C30) (physiological func-
tion, psychological function,
physical pain, emotional func-
tion, social function, and men-
tal health) of the experimental
group improved more signifi-
cantly compared with control
group (P < 0.05) (Figure 1).

1.209
1.96
17.83

0.33
0.59
0.24

Comparison of the cancer-
related symptoms between

both groups
9.95 0.062 group

As shown in the Table 3, the
incidence of partial cancer-
related symptoms after nurs-
ing intervention in the experi-
mental group, such as infec-
tion, fatigue and recurrent
peptic ulcer were significantly
lower compared with the con-
trol group (P < 0.05). However,

8.32 0.073

mental group (n = 61) was (54.05 + 6.91)
years old (32-83), while that in the control
group (n = 63) was (51.35 + 7.09) years old
(32-80). The BMI of the experimental group
and the control group was (22.7 + 2.28) and
(21.4 £+ 2.76), respectively. The number of
smokers in the experimental group was 37
cases (60.7%) and that in the control group
was 39 cases (61.9%). The marital status of the
two groups was mostly married (37.7% vs
30.2%). There was no significant difference in
gender, age, BMI, marital status, tumor stage
and classification between the two groups (P >
0.05) (Table 1).

Comparison of the self-management efficacy
between the two groups

As shown in Table 2, there was no significant
difference in the scores of each dimension and
the total score of the two groups before nursing
(P > 0.05). After nursing, SUPPH scores in the
experimental group were higher than those in
the control group, and the difference was sta-
tistically significant (P < 0.05).

6392

the incidence of malnutrition
and weight loss had no obvi-
ous difference between two groups after inter-
vention (P > 0.05).

Comparison of cancer-related symptoms
change between the two groups

To further investigate the symptom improve-
ment between two groups, we counted the
improvement rate and deterioration rate
between two groups. As demonstrated in the
Table 4, the improvement rate in the experi-
mental group was 77.8%, which was obviously
higher than control group (16.4%). In additional,
the deterioration rate in the experimental gro-
up was 41.3%, which was decreased compared
with the control group (P < 0.05). Collectively,
these findings indicate that gastric cancer
patients with IKAP nursing intervention could
alleviate the aggravation of cancer-related
symptoms.

The relation of self-management with indepen-
dent variables

The influencing factors of self-management
behavior of patients with gastric cancer were
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Table 2. Comparison of self-management efficacy between the two groups after intervention (points,

X 18)
time Experimental group (n = 61) Control group (n = 63) t P
Stress relief Before intervention 23.37 £2.10 2219 +2.01 0.52 0.096
After intervention 35.63 +2.35 26.09 +2.42 5.78 0.0001
t 24.9 5.78 - -
P 0.0001 0.06 - -
Positive attitude Before intervention 32.67 £2.37 32.31+2.09 0.54 0.27
After intervention 66.31 + 2.89 44.39 + 2.32 6.32 0.0002
t 16.91 7.15 - -
P 0.0002 0.052 - -
Decision-making Before intervention 7.37 £2.10 719 +2.01 0.52 0.096
After intervention 1763 +2.35 8.09 +2.42 5.78 0.021
t 24.9 5.78 - -
P 0.0001 0.06 - -

analyzed by regression analysis, the results
demonstrated that being single, divorced or
separated, widowed, as well as self-manage-
ment nursing intervention, and quality of life
showed significant correlation with self-man-
agement behavior. The age, BMI and smoking
history showed no significant correlation with
self-management behavior (Table 5).

Multiple regression analysis

We further conducted multivariate regression
analyses to evaluate the factors that affected
the self-management behavior of patients with
gastric cancer, and the results revealed that
psychological function (p = 0.003) and self-
management nursing intervention (p < 0.0001
were independent risk factors of poor self-man-
agement behavior (Table 6).

Discussion

This study suggests that the nursing interven-
tion which is based on the IKAP model has obvi-
ous effect on patients with gastric cancer. The
SUPPH score was significantly improved after
nursing intervention in the experimental group
compared to the control group. The quality of
life was significantly improved in the experi-
mental group as compared with the control
group. Moreover, the regression analysis
showed that being single, divorced or separat-
ed, widowed, as well as self-management nurs-
ing intervention, and QoL showed significant
correlation with self-management behavior.
The multiple regression analysis demonstrated
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that psychological function and self-manage-
ment nursing intervention were the indepen-
dent risk factors for poor self-management
behavior.

IKAP-based nursing intervention exerts good
application value in gastric cancer patients,
which can provide seamless nursing service
after the patient is discharged from the hospi-
tal, and ensure that the patient can still get sci-
entific and standardized nursing guidance after
discharge, as well as better communicate with
the nursing provider by telephone, Wechat or
door-to-door, and deal with the existing prob-
lems in real time [18-20]. The results of this
study showed that the improvement of psycho-
logical state and quality of life in the observa-
tion group were significantly better than those
in the control group. Research shows that con-
tinuous nursing after laryngeal cancer surgery
is more helpful for physical recovery and culti-
vation of healthy living habits and behaviors
[21, 22].

In recent years, the clinical nursing model has
gradually changed from the traditional biologi-
cal medical model to the modern bio-psycho-
logical medical model [23, 24]. Cancer research
institutions in Europe and the United States
have listed the quality of life as an important
index to evaluate the effect of tumor treatment
[25-27]. In the clinic, more and more attention
is paid to the implementation of IKAP-based
nursing intervention in patients with gastric
cancer, so as to improve the quality of life and
mood of patients to achieve good clinical effect

Am J Transl Res 2022;14(9):6389-6398
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Figure 1. Comparison of quality of life between the two groups after intervention. A: Physiological function, B: Psy-
chological function, C: Physical pain, D: Emotional function, E: Social function, F: Mental health.
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Table 3. Comparison of cancer-related symptoms between the two groups (%)

Group Number of cases Malnutrition Infection Fatigue  Recurrent peptic ulcer Weight loss
Experimental group 61 7 (11.4%) 5(8.2%) 8(13.1%) 7 (11.4%) 12 (19.7%)
Control group 63 10 (15.9%) 8 (12.7%) 23 (36.5%) 18 (28.6%) 15 (23.8%)
T - 4.578 11.372 7.165 5.596 6.735
P - 0.095 0.012 0.014 0.017 0.057

Note: Significant difference as P < 0.05.

Table 4. Comparison of cancer-related symptoms
change between the two groups (%)

Number Improvement Deterioration
group

of cases rate rate
Experimental group 61 49 (77.8%) 10 (16.4%)
Control group 63 26 (41.3%) 33 (52.4%)
T - 10.896 8.889
P - 0.005 0.009

Table 5. The relation of patients’ psychology state and
quality of life with independent variables

tery and problems of patients, supervising
patients to actively obtain knowledge, and
telling patients when to review and what to
review [31, 32]. This systematic, planned,
targeted and convenient continuous nurs-
ing mode can more effectively improve the
subjective enthusiasm of patients to par-
ticipate in self-care than the traditional
health education mode, enable patients to
master the self-care skills, and allow
patients to more actively participate in dis-
ease management, learn problem-solving

skills, and finally achieve the purpose of

Indexes rho P
Age -0.071 0.454
BMI (kg/m?) -0.070 0.461
Smoking 0.064 0.511
Married (Marital status) -0.043 0.743
Single (Marital status) 0.557 <0.001
Divorced or separated (Marital status) 0.428 < 0.001
Widowed (Marital status) 0.458 <0.001
self-management nursing intervention  0.431 <0.001
Physiological function 0.098 0.005
Psychological function -0.072 0.001
Physical pain 0.439 <0.001
Emotional function 0.864 <0.001
Social function 0.764 <0.001
Mental health -0.329 <0.001

improving the quality of life of the patients
[33, 34].

It is undeniable that our research has
some limitations. Firstly, this study was
conducted in a single hospital with certain
selection bias, and it is recommended to
conduct multi-center research. Secondly,
this study was a retrospective analysis,
and thus, selection bias is inevitable.
Finally, the sample size of this study was
too small, which needs to be verified by
further larger sample and more rigorous
multi center research. In future studies,
we will expand the sample size, extend the

Note: The person correlation analysis method is used for normal
distribution data and Spearman correlation analysis method is used
for non-normal distribution data.

[28-30]. The results showed that the scores of
physical health, mental health and social func-
tion in the experimental group were higher than
those in the control group, and the quality of life
was significantly improved.

During hospitalization, the continuous nursing
team understands the basic situation of
patients by participating in ward rounds, formu-
lating the continuous nursing plan after dis-
charge, regularly checking the knowledge mas-
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follow-up time, constantly improve the
scheme and enrich the evaluation indica-
tors (such as lung function) to evaluate the
effect of the intervention.

In summary, the IKAP mode emphasizes the
concept of being “patient-centered”, and self-
management intervention is carried out under
the condition of fully mastering the basic infor-
mation of patients, which fully mobilizes the
positive performance of patients’ self-manage-
ment. It has been verified that the self-manage-
ment intervention program for gastric cancer
patients based on the IKAP model has a posi-
tive impact on patients, which can effectively
improve patients’ self-management ability and

Am J Transl Res 2022;14(9):6389-6398
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Table 6. Multiple regression analysis

Dependent variables

Independent variables

B SE B P value

Patients’ self-management ability

Psychological function
Self-management nursing intervention

0.323 0.043 0.533 0.003
1.488 0.594 0.384 <0.0001

Note: B: nonstandard regression coefficient; SE: standard error; b: standardized regression coefficient; B: multiple correlation

coefficient adjusted for the degrees of freedom.

self-efficacy, reduce the negative impact of the
disease on patients, and improve the quality of
life, which can provide reference for health edu-
cation of clinical nurses.
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