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Abstract
Background  Breast cancer is distressing as it affects the whole family. During the course of anti-tumor treatment, it plays 
a role of crucial significance of the patient's discharge and subsequent home rehabilitation. The home-based rehabilitation 
of patients after discharge during anti-tumor treatment is closely associated with the matter of whether the next treatment 
cycle can be initiated smoothly. Nevertheless, the majority of patients and their caregivers are ill-prepared when confronted 
with multiple requirements, problems, and complex information.
Objective  This research aims to investigate the application efficacy of the nursing intervention based on the IKAP model in 
the discharge readiness of the spouses or children of breast cancer patients, thereby providing a reference basis for clinical 
nurses to establish a discharge health education intervention model for them.
Methods  This research was a randomized controlled trial. From July 2024 to November 2024, 100 spouses or children of 
breast cancer patients in the Oncology department of a Grade-A tertiary hospital in China were selected and split into an 
intervention group and a control group(n = 50 each). The control group received routine health education during hospi-
talization. The intervention group, after routine education, implemented IKAP-based nursing intervention (info collection, 
cognitive ed., belief support, behavior int.). Data on discharge readiness, disease uncertainty of caregivers, and patients' 
quality of life in both groups were collected and analyzed by MMRM at pre-intervention (usually 2nd day after admission), 
discharge, 3, 6, 9, and 12 weeks.
Results  The IKAP-based nursing intervention had a significant positive effect on breast cancer patients' spouses/children, 
with a significant time interaction effect between groups (P < 0.001). From 3—12 weeks post-intervention, the intervention 
group's caregivers had a significantly higher discharge readiness score (3 weeks: 3.89, 95% CI (2.36, 5.44); 12 weeks: 7.09, 
95% CI (5.55, 8.64)) and a significantly lower disease uncertainty score (3 weeks: -6.42, 95% CI (-10.12, -2.72); 12 weeks: 
-15.46, 95% CI (-19.18, -11.73)). From 6—12 weeks post-intervention, the intervention group's breast cancer patients had 
a significantly higher quality of life score (6 weeks: 9.62, 95% CI (4.01, 15.22); 12 weeks: 15.58, 95% CI (9.96, 21.19)). 
The intervention effects of the three indicators improved with increasing intervention time. No adverse events were noted 
during the study.
Conclusion  IKAP-model-based nursing intervention can significantly raise the discharge readiness level of spouses or chil-
dren of breast cancer patients, reduce their disease uncertainty, and effectively improve the quality of life of breast cancer 
patients.
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Introduction

Background

In 2022, global cancer statistics revealed that breast cancer 
cases reached 2.297 million, making it the most common Extended author information available on the last page of the article
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cancer among females globally and showing an increas-
ing annual trend [1–3]. In China, it represents the primary 
malignant tumor burden for females, characterized by a 
high survival rate, younger age of onset, and a relatively 
long treatment cycle [4, 5]. The 5-year relative survival rate 
for Chinese female patients is 82%, with incidence rising 
rapidly after age 35 [6]. Breast cancer is primarily treated 
with surgery combined with radiotherapy, chemotherapy, 
and targeted immunotherapy. Following anti-tumor treat-
ment, patients face numerous challenges, including poor 
home management of adverse reactions, issues with body 
image and sexual function, changes in social roles, recur-
rence, reduced quality of life, and long-term rehabilitation 
needs [7–10]. These patients have diverse demands during 
rehabilitation [11–13]. China's policy to shorten hospi-
tal stays and increase bed utilization has reduced the time 
available for discharge preparation for both patients and 
caregivers [14–16]. Domestic surveys reveal that cancer 
caregivers generally have medium to low discharge readi-
ness [17–19], which hinders patients'home rehabilitation 
and negatively affects their mental health and quality of life 
[20, 21]. Approximately 40%—45% of patients with breast 
cancer report unmet needs [22, 23]. Spouses and children, as 
primary caregivers, must provide physical care, offer emo-
tional support, and manage emergencies. Caregivers also 
experience psychological, physiological, and social pres-
sures, including negative emotions and heightened disease 
uncertainty [24–27]. Thus, improving caregivers'discharge 
readiness and addressing patients'rehabilitation challenges 
is crucial for enhancing overall rehabilitation and quality 
of life. Urgent attention should be given to the discharge 
preparation status of caregivers supporting individuals with 
breast cancer.

Discharge readiness, first proposed by Professor Fenwick 
in 1979 [28], serves as an intermediary variable for hospital-
to-home transition and is a core component of international 
discharge planning. It is the primary indicator for assessing 
the readiness of patients and caregivers for discharge and 
helps medical staff evaluate patients'ability to reintegrate 
into their family and society, considering physiological, psy-
chological, and social support factors [29]. Discharge readi-
ness encompasses four aspects: physiological stability, social 
support, psychological coping, and information/knowledge 
[30]. Research has shown that discharge preparedness is 
influenced by multiple factors, including the patient's health 
status, treatment completion, extent of rehabilitation [31], 
self-care abilities, family and social support integrity, avail-
ability of post-discharge medical resources, and the patient's 
ability to acclimatize post-discharge [32].

In some countries, discharge readiness is well-developed 
and supported by mandatory health policies and comprehen-
sive community-based continuity service models [33, 34]. 
Higher discharge readiness enhances patients'post-discharge 

coping abilities, improves home rehabilitation effectiveness, 
and reduces unplanned readmission rates, thereby conserv-
ing medical resources and alleviating the caregiving burden 
on patients and their families [35–37]. In China, research 
on discharge readiness primarily focuses on exploring the 
current status, analyzing influencing factors, and developing 
intervention strategies to improve patients'discharge readi-
ness [38–40]. Medical staff typically emphasizes enhancing 
patients'self-efficacy but often overlook the role of spouses 
and children as key sources of family social support. Patients 
and their spouses and children form an inseparable unit [41]. 
and caregivers serve as a vital source of health information 
for medical staff [42–47]. However, reports addressing nurs-
ing intervention research on the discharge readiness of car-
egivers for individuals with cancer are scarce, particularly in 
breast cancer, with significant room for improvement in dis-
charge preparation research within Chinese hospitals [48].

The caregivers of patients with breast cancer require 
information such as treatment plans, nursing care knowl-
edge, medication management, and follow-up plans from 
medical staff to ensure effective post-discharge home 
preparation [49–51]. Studies suggest that high-quality 
health education and discharge guidance can improve 
caregivers'understanding of the disease, reinforce their 
confidence in management, correct harmful behaviors, 
alleviate negative psychological states, and enhance the 
quality of life for both patients and caregivers [52]. The 
Information-Knowledge-Attitude-Practice (IKAP) model 
is a health education approach in which medical staff pro-
vides health education tailored to individual information 
needs, aimed at building health beliefs and promoting 
behavior change for health improvement. China has suc-
cessfully applied this model in chronic disease manage-
ment, achieving positive outcomes [53–55]. For instance, 
IKAP-based health education significantly improves pul-
monary function in patients with COPD during rehabilita-
tion, enhances'self-management and treatment compliance, 
and improves their quality of life [56]. It also plays a key 
role in enhancing the knowledge, beliefs, and behaviors of 
the primary caregivers of patients with stroke, enriching 
coping strategies, reducing caregiving stress, and improv-
ing overall care capabilities [57].

However, research on the application of the IKAP model 
for the discharge preparation of caregivers supporting 
patients with breast cancer is scarce. More effective inter-
ventions are needed to support caregivers in home care 
preparation and to ensure a seamless hospital-to-home tran-
sition. This study aimed to examine the impact of the IKAP 
model-based nursing intervention on the discharge readi-
ness of spouses and children of patients with breast cancer, 
providing evidence for its clinical application in China and 
serving as a reference for optimizing health education mod-
els for caregivers in clinical nursing.
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Objectives

This study focused on assessing the impact of the IKAP 
model-based nursing intervention on the discharge readiness 
of spouses and children of patients with breast cancer. The 
goals include enhancing the caregiving capacity of these 
caregivers, decreasing their disease-related uncertainty, 
minimizing patient complications during anti-tumor treat-
ment, improving the quality of life for patients with breast 
cancer, and facilitating their reintegration into family and 
social roles. The following benefits are provided to patients 
with breast cancer and their caregivers.

1.	 Evaluating the effectiveness of implementing the IKAP 
model in improving the discharge readiness of patients 
with breast cancer and their spouses and children.

2.	 Investigating the temporal variations and specific 
impacts of the IKAP model-based nursing intervention 
at different time points when applied to the spouses and 
children of patients with breast cancer

Methods

Design

This was a randomized controlled clinical trial study con-
ducted in a large Grade-A tertiary public hospital in south 
China. The research subjects (spouses or children of breast 
cancer patients) who met the inclusion criteria and were admit-
ted to the hospital from July 1, 2024 to November 1, 2024 were 
randomly divided into an intervention group and a control 
group. The intervention group adopted nursing intervention 
for discharge readiness based on the IKAP model on the basis 
of the conventional nursing management model. The interven-
tion had lasted for a total of 12 weeks. And the intervention 
measures included setting up a discharge readiness service 
team based on the IKAP model, formulating a personalized 
discharge readiness intervention plan, and conducting informa-
tion collection, cognitive education, belief support, behavior 
intervention and continuous care for spouses or children of 
breast cancer patients (caregivers for short). Besides, the indi-
cators were collected six times listed as before the interven-
tion (the second day after the admission to the hospital), at 
the intervention time nodes (on the day of discharge, 3 weeks, 
6 weeks, 9 weeks and 12 weeks). The content of collection 
included the discharge readiness indicators of spouses or chil-
dren of breast cancer patients, the disease uncertainty indica-
tors and the quality of life measurement indicators of breast 
cancer patients. During the intervention period, it had been 
evaluated weekly of the enrollment rate of research subjects 
and the completion rate of nursing intervention measures. 
Lastly, the research protocol of this study has been registered 

on the official website of the Chinese Clinical Trial Registry 
(registration number: ChiCTR2400089956).

Sample

Inclusion criteria

The inclusion criteria of this study are as follows: ① The 
research subjects are limited to the spouses or children of 
breast cancer patients who are admitted to the hospital for the 
first or second time (as caregivers of breast cancer patients 
with more than two hospitalization experience have basi-
cally understood and mastered the relevant contents of dis-
ease treatment and care, which will interfere with the analy-
sis of clinical data), and the expected survival period of the 
patients is ≥ 6 months. ② The age of the spouses or children 
is 18—65 years old. ③ Those who volunteer to participate in 
this study and can cooperate throughout the process, and sign 
the informed consent form. ④ Be capable of normal commu-
nication. ⑤ Be the main caregiver of the patient, with a length 
of more than 40 h per week of caring time and the expected 
length of caring time is ≥ 6 months. ⑥ The spouses or children 
are in good health.

Exclusion criteria

The exclusion criteria of this study are as follows: ① The 
patient or the caregiver has a previous history of mental ill-
ness or a family history of mental disorders; ② The patient has 
other serious diseases; ③ There is more than one care—receiv-
ing person; ④ The caregiver has severe underlying diseases.

Power analysis

By means of the software tool of PASS v15.0 to calculate the 
sample size, with a two-tailed test is adopted, the discharge 
readiness score of the research subjects is the main observed 
outcome indicator. According to literature review and the 
results of the pilot experiment, the average discharge readi-
ness score of the control group is (18.65 ± 3.03) points, and 
the average discharge readiness score of the intervention group 
is (20.30 ± 0.78) points. Set two-sided α = 0.05, the power is 
90%, and the dropout rate is 20%. The overall variance σ2 is 
estimated using the sample variance S2. And the sample size 
is calculated by the following formula:

n =
2(Z� + Z�)

2
∗ �2

�2

S
2 =

S
1

2 + S
2

2
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Finally, it is calculated that N1 = N2 = 50, that is, 50 peo-
ple in the intervention group and 50 people in the control 
group. And the total sample size is 100 people.

Randomization

At the beginning of the research, our staff had received ade-
quate and unified training. A researcher who had no contact 
with the research subjects randomly grouped the research 
subjects in a 1:1 ratio according to the method of random 
number table (the patients who met the inclusion and exclu-
sion criteria were numbered according to the order of admis-
sion. A number was randomly selected from the random 
number table, and the corresponding random numbers were 
obtained in sequence from left to right. The random number 
was divided by 2 and the remainder was calculated. If it was 
divisible, the patient with the corresponding discharge num-
ber entered the control group; otherwise, the patient entered 
the intervention group). The research subjects of the two 
groups were placed in the wards at both ends of the ward 
area respectively to ensure that the research subjects in the 
same ward were in the same research group and to avoid the 
confusion of mixed samples.

Procedure

Intervention and usual care

Control group: During the hospitalization of the patient, 
the conventional nursing model had been adopted: ①Imple-
menting conventional nursing measures of breast cancer 
for the patient during hospitalization; ②Distributing cor-
responding health booklets (including the information 
about admission and discharge booklets, myelotoxicity, 
cancer—related pain, catheters carried on the body, nau-
sea and vomiting, etc.) for cancer treatment according to 
the patient's condition; ③Answering the questions of breast 
cancer patients, spouses or children; ④Providing diet guid-
ance and knowledge guidance on prevention and treatment 
of potential risks after discharge for breast cancer patients; 
⑤Assisting in handling discharge; ⑥Conducting routine 
follow-up after discharge.

Intervention group: During the hospitalization of the 
patient, the same conventional nursing model had been 
adopted as well.

Meanwhile, on top of the conventional nursing model, 
tailored nursing intervention for discharge readiness based 
on the IKAP model had been applied to the caregivers:

(1)	 Establish a service team for discharge readiness based 
on the IKAP model: including oncologists, oncology 
nurses, psychological counselors, educational nurses, 
rehabilitation instructors related to breast cancer, etc. 

With obtained specialized certificates, all members of 
the team had been allocated according to their special-
ized natures, and their responsibilities and division of 
labor were clarified after conducting unified training 
ahead of the research.

(2)	 Implement intervention measures(tailored nursing 
intervention for discharge readiness based on the IKAP 
model) (Table 1):

Data collection

(1)	 Data collection: The investigators distributed paper 
questionnaires one by one to those who met the inclu-
sion criteria and explained the research content and fill-
ing methods to them. The survey had been conducted at 
a time when the research subjects had stable condition 
and emotion, and they were willing to communicate 
with investigators, who had assisted the research sub-
jects in filling out the questionnaires independently. For 
participants with lower educational levels or difficulties 
in writing, the investigators could fill in the question-
naires objectively and truthfully on their behalf after 
sufficiently communicating with them. After complet-
ing the questionnaire, the investigators should imme-
diately collect the questionnaire and check and verify 
it in time. If there were omissions or errors in filling, 
they should confirm and correct them with the research 
subject in time to ensure the integrity and quality of the 
questionnaire filling.

(2)	 Data input: Following the double-blind trial rule, 
two investigators were responsible for the collection 
conduct data entry and verification of the paper ques-
tionnaire, and then they inputted the collection into 
Excel software equally, and random check was held 
over strictly. When inconsistent data was found, the 
researcher would carefully check the original data and 
correct that. After the data input is finished, another 
special person checked it again to ensure the validity 
and authenticity of the data.

(3)	 Data storage: The paper questionnaires were stored 
in a locked filing cabinet, and the electronic data was 
stored in a computer and mobile hard drive with pass-
words to prevent data loss and ensure the security of 
the data.

Measures

(1)	 General Information Questionnaire: The research 
team independently compiled the"Basic Information 
Questionnaire on Readiness for Discharge of Breast 
Cancer Patients (Spouses or Children of Breast Can-
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cer Patients)"after literature retrieval and discussion. 
Data collectors used unified guiding language to col-
lect demographic information of research subjects, 
including age, gender, marital status, educational level, 
work status, monthly income, etc. In this research, the 
research subjects completed the questionnaire survey 
as independently as possible. And for those who could 
not fill in the form in person, data collectors would fill 
in the form truthfully according to the description of 
the research subjects.

(2)	 Caregiver preparedness: The Caregiver Preparedness 
Scale (CPS) was developed by Archbold [58] et al. 
in the United States and was sinicized by scholars 
such as Liu Yanjin [59] in China. This scale is used 
to evaluate caregivers'perception of their prepared-
ness to care for the patients. It is a unidimensional 
scale and contains eight items: caring for the patient's 
physiological needs, emotional needs, making service 
plans for the patient, coping with the pressure of tak-
ing care of the patient, providing considerate care 
for the patient, coping with and managing emergen-
cies, obtaining help and information resources from 
the medical care system, and overall preparedness 
of care. Each item is scored through a Likert 5-point 
scoring method, ranging from 0 points for"extremely 
inconsistent"to 4 points for"highly consistent". And 
the total score ranges from 0 to 32 points. The higher 
the score, the more fully prepared the caregiver is for 
looking after the patient. The Cronbach's α coefficient 
of this scale is 0.93.

(3)	 Disease uncertainty of the family members: The Par-
ent's Perception Uncertainty Scale-Family (PPUS-
FM) was originally developed by Mishel, an Ameri-
can nursing expert. In this research, the Chinese 
version translated and revised by Cui Hongyan [60] 
was adopted, which included four dimensions, namely 
uncertainty, complexity, lack of information, and 
unpredictability. Generally, the scale had a total of 30 
items, and each item was scored using a Likert 5-point 
scoring method, ranging from 1 point for"strongly 
agree"to 5 points for"strongly disagree". Among 
them, a total of 10 items need positive scoring, which 
includes No. 6, 9, 11, 19, 23, 25, 27, 28, 30, and 31, 
and the rest of them needed to be scored conversely. 
The total score ranged from 30 to 150 points. The 
higher the score, the stronger the individual's disease 
uncertainty. When the score of disease uncertainty 
was greater than 75 points, the individual would be 
considered to have a relatively high level of disease 
uncertainty. The Cronbaeh's α coefficient of this scale 
was 0.85 in the population of family members of can-
cer patients, according to the thesis of Hu Xiaoyan 
[61] and others.

(4)	 Assessment of the quality of life of breast cancer 
patients: The Quality of Life Instruments for Cancer 
Patients-Breast Cancer (QLICP-BR) was developed 
by Yang Zheng [62] et al. This scale included a total 
of 39 items in 5 dimensions, namely physical function 
(7 items), psychological function (12 items), social 
function (6 items), common symptoms of diseases (7 
items), and breast cancer-specific module (7 items). 
Each item was scored using a Likert 5-point scoring 
method, ranging from 1 point for"nowise"to 5 points 
for"extremely". Positive items were directly scored 
from 1 to 5 points, while reverse items were scored 
to the contrary. The total score ranges from 39 to 195 
points, the higher the total score, the better the quality 
of life of the patient. The Cronbach's α coefficient of 
this scale was 0.84.

Data analysis

Through the principle of ITT(Intention-To-Treat), research-
ers conducted statistical analysis on all research subjects 
who met the protocol requirements and were input into the 
research through random grouping, and then the intervention 
(including the evaluation of dropped research samples) was 
initiated to evaluate the overall treatment effect. Accord-
ing to the type of clinical intervention data, appropriate sta-
tistical methods were adopted: categorical variables were 
described by frequency (percentage); if continuous vari-
ables were approximately symmetrically distributed, they 
were described by mean ± standard deviation; otherwise, 
they were described by median (inter-quartile range). For 
comparison of differences between intervention group and 
control group (including basic data and outcome indicators), 
Pearson's Chi-square Test or Fisher's Exact Probability Test 
were used for categorical variables. If continuous variables 
were approximately normally distributed, t-test was applied 
to the comparison of differences between groups. Other-
wise, Wilcoxon Rank Sum Test was used. Mixed Model 
for Repeated Measures was used to compare the effects 
of intervention measures, whether the outcome indicators 
changed over time, and whether the changing trends of the 
two groups were the same. If the proportion of missing data 
was not more than 30%, the same model was run after using 
the MCMC (Markov chain Monte Carlo) method to multiply 
impute the data; otherwise, the individual data with miss-
ing values were deleted. A P value < 0.05 was considered 
statistically significant.

Ethics considerations

This research was conducted in accordance with the 
Declaration of Helsinki. All research subjects signed a 
written informed consent form before participating in the 
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research. All matters in this research was strictly volun-
tary, confidential, fair, beneficial and safe. It had been 
registered in the National Medical Research Registration 
and Information System and approved by the medical 
ethics committee (Ethical review batch number: Peking 
University Shenzhen Hospital Ethics Review (Research) 
[2024] No. (101)).

Results

Participant characteristics

A total of 100 spouses and children of patients with breast 
cancer were included in this study, with 50 in the interven-
tion group and 50 in the control group. All participants 
completed the general information survey. Among the 100 
caregivers, 35 were aged 18–39, 55 were aged 40–59, and 10 
were aged 60–65. Ninety percent of caregivers were either 
young or middle-aged. Among the caregivers, 85 were male 

and 15 were female, with males constituting 85% of the total. 
All the patients in this study were female (100 cases). Dur-
ing the study, 11 caregivers dropped out, including four from 
the intervention group and seven from the control group. 
Ultimately, 89 caregivers completed the 12-week inter-
vention, including 46 in the intervention group and 43 in 
the control group (Fig. 1). No statistically significant dif-
ferences were found in general characteristics such as sex, 
age, and education level between the two groups of research 
(P > 0.05) (Table 2).

Comparison of the total discharge‑readiness score 
between caregivers in the two groups

Before the intervention, no statistically significant difference 
was found in the total discharge-readiness scores between 
the two groups (P > 0.05). After the intervention, a time 
interaction effect was observed in the total discharge-read-
iness scores of caregivers in both groups (P < 0.001). On 
the day of discharge, no significant difference was found in 

Fig. 1   A flow chart of the research process
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Table 2   Socio-demographic and clinical characteristics at baseline after allocation between the two groups

Socio-demographic and clinical characteristics of caregivers
  Baseline Value Level Overall(N = 100) Intervention Group(N = 50) Control Group(N = 50)
  Age (%) 18–39 35 (35.0) 21 (42.0) 14 (28.0)

40–59 55 (55.0) 24 (48.0) 31 (62.0)
60–65 10 (10.0) 5 (10.0) 5 (10.0)

  Gender (%) Male 85 (85.0) 42 (84.0) 43 (86.0)
Female 15 (15.0) 8 (16.0) 7 (14.0)

  Ethnicity (%) Han nationality 99 (99.0) 49 (98.0) 50 (100.0)
Others 1 (1.0) 1 (2.0) 0 (0.0)

  Place of residence (%) Urban 90 (90.0) 45 (90.0) 45 (90.0)
Rural 10 (10.0) 5 (10.0) 5 (10.0)

  Work status (%) Worker 16 (16.0) 6 (12.0) 10 (20.0)
Freelancer 26 (26.0) 13 (26.0) 13 (26.0)
Personnel of enterprises and institutions 38 (38.0) 22 (44.0) 16 (32.0)
Unemployed 8 (8.0) 4 (8.0) 4 (8.0)
Others 12 (12.0) 5 (10.0) 7 (14.0)

  Marital status (%) Married 90 (90.0) 43 (86.0) 47 (94.0)
Unmarried 10 (10.0) 7 (14.0) 3 (6.0)

  Education level (%) Junior high school and below 16 (16.0) 7 (14.0) 9 (18.0)
High school/vocational high school/tech-

nical secondary school
22 (22.0) 10 (20.0) 12 (24.0)

Junior college/undergraduate and above 62 (62.0) 33 (66.0) 29 (58.0)
  Relationship with patient 

(%)
Spouse 73 (73.0) 35 (70.0) 38 (76.0)
Children 27 (27.0) 15 (30.0) 12 (24.0)

  Religious belief (%) None 97 (97.0) 48 (96.0) 49 (98.0)
Yes 3 (3.0) 2 (4.0) 1 (2.0)

  Monthly income (%) Below 3,000 13 (13.0) 8 (16.0) 5 (10.0)
3,000—5,000 16 (16.0) 9 (18.0) 7 (14.0)
5,000—8,000 14 (14.0) 6 (12.0) 8 (16.0)
8,000—15,000 35 (35.0) 18 (36.0) 17 (34.0)
15,000—30,000 17 (17.0) 8 (16.0) 9 (18.0)
Above 30,000 5 (5.0) 1 (2.0) 4 (8.0)

  Frequency of caring (%) 2 days and below 7 (7.0) 5 (10.0) 2 (4.0)
3—4 days/week 6 (6.0) 1 (2.0) 5 (10.0)
Almost every day 87 (87.0) 44 (88.0) 43 (86.0)

Socio-demographic and clinical characteristics of breast cancer patients
  Baseline Value Level Overall(N = 100) Intervention Group(N = 50) Control Group(N = 50)
  Age (%) 18–39 15 (15.0) 8 (16.0) 7 (14.0)

40–59 67 (67.0) 36 (72.0) 31 (62.0)
 ≥ 60 18 (18.0) 6 (12.0) 12 (24.0)

  Patient's disease stage (%) Stage I 26 (26.0) 9 (18.0) 17 (34.0)
Stage II 45 (45.0) 24 (48.0) 21 (42.0)
Stage III 14 (14.0) 10 (20.0) 4 (8.0)
Stage IV 15 (15.0) 7 (14.0) 8 (16.0)

  Ethnicity (%) Han nationality 99 (99.0) 49 (98.0) 50 (100.0)
Minority nationality 1 (1.0) 1 (2.0) 0 (0.0)

  Place of residence (%) Urban 85 (85.0) 42 (84.0) 43 (86.0)
Rural 15 (15.0) 8 (16.0) 7 (14.0)
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the total discharge-readiness scores of caregivers between 
the two groups. At 3, 6, 9, and 12 weeks of intervention, 
the total scores for the intervention group were 23.7 ± 3.78 
and 29.28 ± 2.19, respectively (Table 3). The total discharge-
readiness score of caregivers in the intervention group was 
significantly higher than that in the control group. As the 
intervention period progressed, the effect showed an upward 
trend. The effect values were 3.89 (2.36, 5.44) at 3 weeks, 
5.21 (3.67, 6.76) at 6 weeks, 5.85 (4.30, 7.39) at 9 weeks, 
and 7.09 (5.55, 8.64) at 12 weeks, indicating that nursing 
intervention based on the IKAP model increased the aver-
age discharge-readiness score by 7.09 at 12 weeks. The out-
comes remained stable (Fig. 2).

Comparison of the disease‑uncertainty scores 
between caregivers in the two groups

Before the intervention, no statistically significant differ-
ence was observed in disease-uncertainty scores between the 
two groups of caregivers (P > 0.05). After the intervention, 
a time interaction effect was observed on the total score of 
disease uncertainty in the two groups (P < 0.001). On the 
day of discharge, no difference in disease uncertainty was 
observed between the two groups. At 3, 6, 9, and 12 weeks 
of intervention, the total disease-uncertainty scores in the 
intervention groups were 73.62 ± 9.34, 57.9373.62 (Table 3). 
Disease uncertainty of caregivers in the intervention group 
was significantly lower than that in the control group. As 

Table 2   (continued)

  Work status (%) Farmer 2 (2.0) 1 (2.0) 1 (2.0)

Worker 9 (9.0) 4 (8.0) 5 (10.0)

Freelancer 12 (12.0) 3 (6.0) 9 (18.0)

Personnel of enterprises and institutions 20 (20.0) 11 (22.0) 9 (18.0)

Unemployed 33 (33.0) 16 (32.0) 17 (34.0)

Others 24 (24.0) 15 (30.0) 9 (18.0)
    Marital status (%) Married 93 (93.0) 45 (90.0) 48 (96.0)

Unmarried 1 (1.0) 1 (2.0) 0 (0.0)
Divorced 2 (2.0) 1 (2.0) 1 (2.0)
Widowed 4 (4.0) 3 (6.0) 1 (2.0)

  Education level (%) Junior high school and below 40 (40.0) 19 (38.0) 21 (42.0)
High school/vocational high school/tech-

nical secondary school
24 (24.0) 13 (26.0) 11 (22.0)

Junior college/undergraduate and above 36 (36.0) 18 (36.0) 18 (36.0)
  Religious belief (%) None 96 (96.0) 48 (96.0) 48 (96.0)

Yes 4 (4.0) 2 (4.0) 2 (4.0)
  Monthly income (%) Below 3,000 47 (47.0) 21 (42.0) 26 (52.0)

3,000—5,000 17 (17.0) 12 (24.0) 5 (10.0)
5,000—8,000 11 (11.0) 4 (8.0) 7 (14.0)
 > 8,000 25 (25.0) 13 (26.0) 12 (24.0)

  Payment method (%) Local medical insurance 58 (58.0) 30 (60.0) 28 (56.0)
Off-site medical insurance 42 (42.0) 20 (40.0) 22 (44.0)

  Self-care ability (%) Fully self-care 91 (91.0) 46 (92.0) 45 (90.0)
Partially self-care 9 (9.0) 4 (8.0) 5 (10.0)

  Chemotherapy course (%) 3 1 (1.0) 0 (0.0) 1 (2.0)
4 14 (14.0) 6 (12.0) 8 (16.0)
5 2 (2.0) 1 (2.0) 1 (2.0)
6 25 (25.0) 15 (30.0) 10 (20.0)
8 40 (40.0) 17 (34.0) 23 (46.0)
12 3 (3.0) 2 (4.0) 1 (2.0)
14 1 (1.0) 1 (2.0) 0 (0.0)
17 1 (1.0) 0 (0.0) 1 (2.0)
18 8 (8.0) 6 (12.0) 2 (4.0)
NA 5 (5.0) 2 (4.0) 3 (6.0)



Supportive Care in Cancer          (2025) 33:765 	 Page 11 of 17    765 

the intervention period progressed, a downward trend was 
observed. The effect values were −6.42 (−10.12, −2.72) at 
3 weeks, −9.78(−13.50, −6.07) at 6 weeks, −13.02(−16.75, 
−9.3) at 9 weeks and −15.4 (−19.18, −11.73) at 12 weeks, 
indicating that nursing intervention based on the IKAP 
model reduced the disease-uncertainty score by an average 
of 15.46. The outcomes remained stable (Fig. 2).

Comparison of quality‑of‑life scores 
between patients with breast cancer in the two 
groups

Before the intervention, no statistically significant differ-
ence was observed in the total scores for general informa-
tion and quality of life between the two groups of patients 
with breast cancer (P > 0.05). After the intervention, a time 
interaction effect was observed in the quality of life scores 
in both groups (P < 0.001). At discharge and 3 weeks post-
intervention, no differences in quality of life scores were 
observed between the two groups; However, at 6, 9, and 
12 weeks of intervention, quality of life scores in the inter-
vention group were 160.33 ± 11.1, 165.24 ± 10.72, and 
168.91 ± 9.25 respectively (Table 3). The quality of life 
scores in the intervention group were significantly higher 
than those in the control group. As the intervention time pro-
gressed, the effect showed an upward trend. The effect val-
ues were 9.62 (4.01, 15.22) at 6 weeks, 13.32 (7.71,18.93) 
at 9 weeks, and 15.58 (9.96, 21.19) at 12 weeks, indicating 
that nursing interventions increased the average quality of 
life score in the intervention group by 15.58. The outcomes 
remained stable (Fig. 2).

Discussion

In this study, the discharge readiness of the spouses and chil-
dren of patients with breast cancer in both groups was at a 
medium level before the intervention, with caregivers expe-
riencing a high sense of disease uncertainty. The nursing dis-
charge-readiness intervention program was developed using 
the IKAP model, involving a 12-week intervention for the 
caregivers. Following the main steps of the IKAP model, the 
information needs of the caregivers were assessed, and a tai-
lored research manual was developed. Next, an individualized 
intervention plan was developed. Through health education, 
caregivers were provided with knowledge about patient care, 
enhancing their confidence in managing caregiving respon-
sibilities and emphasizing their critical role in supporting 
patients. Remote learning resources and education packages 
were provided to caregivers to promote healthy caregiving 
behaviors, with professional nurses offering follow-up support 
for comprehensive discharge preparation. The main findings 
of this study demonstrate that intervention measures based on 
the IKAP model were effective for health education and dis-
charge guidance for the caregivers of individuals with breast 
cancer. After 3 weeks of intervention, caregivers'discharge 
preparedness significantly improved. Additionally, the inter-
vention notably reduced caregivers'sense of disease uncer-
tainty to a lower level and correspondingly improved the 
quality of life of patients with breast cancer after 6 weeks 
of intervention. The intervention effect continued to increase 
significantly with extended intervention time.

First, analysis of the caregivers'general information 
revealed that 90% were young or middle-aged, with male 
caregivers comprising 85% of the total. All patients with 

Table 3   Total score of discharge readiness, disease uncertainty and quality of life of patients and scores of each dimension (X ± S)

Subtitle Group Before intervention On discharge day 3 weeks 6 weeks 9 weeks 12 weeks

The total score of 
caregivers'discharge 
readiness

Intervention 18.22 ± 4.03 20.79 ± 3.46 23.7 ± 3.78 25.63 ± 3.71 27.11 ± 3.28 29.28 ± 2.19

The total score of 
caregivers'discharge 
readiness

Control 18.46 ± 4.51 19.33 ± 4.71 19.87 ± 4.12 20.41 ± 3.74 21.07 ± 3.4 22 ± 3.49

The total score of 
caregivers'perception 
of disease uncertainty

Intervention 86.02 ± 9.43 79.62 ± 7.41 73.62 ± 9.34 67.59 ± 8.96 62.04 ± 8.9 57.93 ± 9.04

The total score of 
caregivers'perception 
of disease uncertainty

Control 84.94 ± 10.43 81.41 ± 10.71 79.91 ± 8.58 77.39 ± 9.04 75.35 ± 8.73 73.67 ± 8.6

The total score of 
patients'quality of life

Intervention 146.68 ± 15.28 148.58 ± 12.83 154.32 ± 11.07 160.33 ± 11.1 165.24 ± 10.72 168.91 ± 9.25

The total score of 
patients'quality of life

Control 148.18 ± 16.47 147.78 ± 15.82 150.02 ± 14.62 150.77 ± 15.11 151.88 ± 15.64 153.3 ± 14.61
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breast cancer cared for by caregivers were females (100 
cases). This is because breast cancer represents the primary 
disease burden for women, with male caregivers becoming 
the main caregivers in these families. Zhu Ping et al. [63]
found in qualitative research that male caregivers of patients 
with breast cancer, as a distinct group, require intensified 
health education from medical staff during the early stages 
of patient care. Second, before the intervention and on the 
day of discharge, no significant difference was observed in 

discharge preparedness between the two groups. This may be 
because the research participants were caregivers of patients 
with breast cancer admitted to the hospital for the first or 
second time. Given the short intervention time from admis-
sion to discharge, caregivers were unable to fully receive the 
IKAP model intervention, making it challenging for them 
to adapt to their new role, assume caregiving responsibility, 
and fully master disease-related knowledge. Consequently, 
the intervention effect was not significant, consistent with 

Fig. 2   Situation of time interaction effect in two groups (“***” indi-
cates P < 0.001, “**” indicates P < 0.01, “*” indicates P < 0.05); 
A indicates “The total score of caregivers'discharge readiness”, B 

indicates “The total score of caregivers'perception of disease uncer-
tainty”, C indicates “The total score of patients'quality of life”
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the findings of White et al. [64]. However, after 3 weeks of 
intervention, the total discharge preparedness scores of car-
egivers in the intervention group were significantly higher 
than those in the control group, with scores in each dimen-
sion also showing significant improvement. This result was 
closely linked to the content IKAP model-based interven-
tion, which included information, knowledge, belief, and 
behavior. Third, by developing service plans for caregiv-
ers, they were assisted in reducing their stress, managing 
emergencies encountered during patient care, and accessing 
support and information from the healthcare system, signifi-
cantly enhancing the discharge preparedness of caregivers 
of patients with breast cancer. As the duration of the inter-
vention increased, its effect also became significantly more 
pronounced. This may be because primary family caregiv-
ers often experience anxiety and nervousness when initially 
confronted with a breast cancer diagnosis. However, as the 
course of breast cancer treatment progressed and medical 
staff provided repeated discharge guidance, caregivers grad-
ually acquired knowledge about the disease, its treatment, 
and patient care. The knowledge and skills improved over 
time, and this improvement corresponded with enhanced dis-
charge preparedness. This suggests that medical staff should 
initiate discharge plans and goals as soon as the patient is 
admitted, allowing early intervention in caregiver prepared-
ness. Fourth, the results of the secondary indicators showed 
that disease-related uncertainty scores in the intervention 
group were significantly lower than those in the control 
group. This could be due to caregivers acquiring sufficient 
information and knowledge, which reduced their likelihood 
of feeling confused. Their sense of uncertainty diminished 
when they encountered complex disease-related changes 
or unpredictable adverse reactions. Furthermore, as time 
passed and caregivers gained experience, they became bet-
ter equipped to handle caregiving challenges and seek assis-
tance when needed. Therefore, medical staff should enhance 
family-centered discharge plans, provide personalized ser-
vices tailored to each family's circumstances, deliver targeted 
health-related education, and focus on both the content and 
techniques of guidance. This approach ensures that patients 
and their families receive an integrated and continuous care 
plan during hospitalization and post-discharge, facilitating 
their adaptation to life after discharge. Finally, the quality of 
life of patients with breast cancer in the intervention group 
was significantly higher than that of the control group after 
6 weeks of intervention, indicating that improved caregiver 
discharge preparedness and reduced disease-related uncer-
tainty may not have an immediate impact on the patient's 
quality of life. The likely reason is that, although the IKAP 
model-based intervention improved various aspects of the 
caregivers'well-being, the physical, psychological, social, 
and spiritual traumas caused by the disease and the anti-
tumor treatment endured by patients with breast cancer could 

not be resolved within a short period. Continuous interven-
tion was essential for them to achieve meaningful benefits. 
Caregivers of patients with breast cancer need to develop 
long-term, comprehensive care behaviors and fulfill their 
critical role as primary caregivers. This involved provid-
ing physical, psychological, and social support, managing 
adverse reactions, and helping patients improve their quality 
of life.

The participants in this study were caregivers assist-
ing patients hospitalized for the first or second time. Prior 
to the intervention, the caregivers'discharge preparedness 
was at a moderate level, consistent with findings by Fu 
Yongmei  [65] concerning caregivers of middle-aged and 
older patients with lung cancer. However, in this study, the 
improvement in the discharge preparedness level of caregiv-
ers after the intervention was more significant than the results 
in their research. Before the intervention, caregivers experi-
enced significant disease-related uncertainty. In the qualita-
tive research on caregivers of patients with cancer pain, Li 
Jiaqi26 found that caregivers at the first hospitalization stage 
had a strong need for disease treatment and related informa-
tion. They lacked disease-related knowledge, struggled with 
symptom recognition, management, and response capabili-
ties, and were in a poor state. At this stage, caregivers often 
urgently sought more information about the treatment of breast 
cancer. Conventional health education and nursing interven-
tion were predominantly targeted at the patients. Moreover, 
research regarding the discharge preparedness of the main 
caregivers has primarily focused on the analysis of influenc-
ing factors, with relatively few studies examining intervention 
strategies. Shan Ying et al. [66] found that inviting caregivers 
in intervention measures and providing empowerment edu-
cation focused on primary family caregivers of patients with 
cervical cancer patients enhanced patients'self-efficacy, cop-
ing styles, self-management abilities, and discharge prepar-
edness. However, this study did not address the varied needs 
of different families. In this study, after admission, caregivers 
were provided with detailed treatment information, guided 
on ways to access relevant knowledge, and engaged through 
active communication to address their lack of information. Nie 
Yixuan et al.39 found that implementing a discharge prepara-
tion service program for older patients with lung cancer, based 
on the dual-disease management theory, not only improved 
patients'discharge preparedness and spousal coping but also 
met the comprehensive needs of caregivers. However, their 
observation period was limited to just 1 month after discharge. 
The information needs of spouses and children of patients with 
breast cancer varied over time and with changes in the patient's 
treatment methods. The IKAP model intervention program was 
designed to assess the caregivers'needs at various stages and 
develop individualized intervention plans to positively impact 
caregivers'discharge preparedness. This finding aligns with 
findings by Zhu Xiaojia et al. [67] who found that discharge 
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preparation services based on the Timing It Right Framework 
(TIRF) met the dynamic needs of the caregivers of patients 
with Alzheimer's and enhanced their care preparedness. The 
intervention program in this study had greater applicability.

In this study, as the intervention duration increased, 
the discharge preparedness of the spouses and children of 
patients with breast cancer in the intervention group, along 
with the patients'disease-related uncertainty and quality of 
life, progressively improved. This demonstrated that the nurs-
ing intervention had a significant impact on both patients and 
their caregivers. In the future, the intervention period should 
be extended to continuously monitor its effects, and the inter-
action between caregivers and patient outcomes can be fur-
ther explored. Furthermore, a more scientific and detailed 
discharge preparation intervention plan should be developed 
by analyzing the factors influencing the discharge readiness 
of caregivers of patients with breast cancer.

Currently, intervention modalities for discharge readi-
ness in China are underdeveloped and lack standardization. 
Discharge planning is recommended to begin upon hospital 
admission, comprising four steps: assessment, formulation, 
implementation, and evaluation. Barriers to any of these 
steps may result in inadequate discharge readiness among 
study participants. In the future, multidisciplinary team 
collaboration should be strengthened to facilitate the joint 
development of discharge plans. Additionally, a discharge-
readiness service model tailored to China's national context 
should be developed by standardizing discharge criteria.

Limitations

This study had some limitations. First, the study 
included only the spouses and children of patients with 
breast cancer from a single hospital, limiting both the 
sampling scope and sample size. Second, due to limited 
human and material resources, the intervention lasted 

only 3 months, preventing assessment of the long-term 
efficacy of the program. Future studies should involve 
multicenter collaboration, include a more diverse popu-
lation, extend the intervention period, and examine the 
long-term effects and optimal implementation strategies 
for the IKAP model.

Conclusions

A literature review revealed that most studies focused 
on interventions targeting patients, such as improving 
their self-efficacy. In this study, spouses and children 
were selected as the participants because, as the primary 
family support for patients, they required attention and 
assistance from medical staff. A discharge-preparedness 
nursing intervention program based on the IKAP model 
was developed. Specifically, a discharge preparedness 
service team based on the IKAP model was established, 
the health education needs of the participants during anti-
tumor treatment were assessed, and an individualized 
intervention plan was developed. The spouses and chil-
dren of patients with breast cancer underwent a sequential 
intervention process, including cognitive education, belief 
support, behavior intervention, and continuous care. After 
the intervention, the discharge preparedness of spouses 
and children of patients with breast cancer improved, their 
sense of disease uncertainty decreased, and the quality of 
life of the patients with breast cancer was enhanced. The 
discharge preparedness nursing intervention based on the 
IKAP model is an effective approach, offering a reference 
for clinical healthcare workers to optimize health educa-
tion interventions for the discharge of patients with breast 
cancer, develop targeted discharge plans, and enhance the 
discharge preparation process.

Appendix
Table 4.

Table 4   The results of multiple imputations for the two-group effects of the total scores and scores of each dimension of discharge readiness, 
disease uncertainty, and patients'quality of life at each time point (β)

Subtitle β0 Before interven-
tion

On discharge day 3 weeks 6 weeks 9 weeks 12 weeks

The total score of 
caregivers'discharge 
readiness

18.46(17.42,19.5) -0.24(-1.73,1.25) 1.49(-0.01,2.99) 3.78(2.05,5.52) 5.13(3.60,6.67) 6.03(4.46,7.60) 7.20(5.48,8.91)

The total score of 
caregivers'perception 
of disease uncertainty

84.94(82.41,87.47) 1.08(-2.53,4.69) -1.77(-5.41,1.87) -6.12(-10.22,-
2.02)

-9.98(-13.77,-
6.20)

-13.38(-17.04,-
9.72)

-15.88(-19.91,-
11.85)

The total score of 
patients'quality of life

148.18(144.38,151.98) -1.5(-6.94,3.94) 0.60(-5.12,6.31) 3.76(-1.77,9.28) 9.12(3.32,14.92) 12.48(6.87,18.10) 15.70(10.10,21.31)
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