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Purpose: Fear of progression has become a prominent mental health problem. Our research aimed to evaluate the effectiveness of 
a care plan based on the Multi-Theory Model of health behavior change in reducing fear of progression in breast cancer patients 
undergoing adjuvant chemotherapy.
Patients and Methods: This randomized controlled trial enrolled 108 eligible participants receiving adjuvant chemotherapy at 
Jiangnan University Affiliated Hospital between May and December 2024. Routine care was administered to the control group, while 
the intervention group received the multi-theoretical model-based nursing intervention program integrated with general nursing. The 
evaluation time points included pre-intervention, immediately post-intervention (after 6 weeks), and 1-month post-intervention. Data 
were analyzed using Fisher’s exact test or chi-square test, Mann–Whitney U-test, independent samples t-test, generalized estimating 
equations, or repeated measures ANOVA.
Results: At various post-intervention assessments, the Multi-Theory Model group demonstrated significantly lower fear of progres
sion scores along with higher self-management efficacy and quality of life scores, compared to the control group (p < 0.05). There 
were time, between-group, and interaction effects for the differences in the total scores of quality of life, self-management efficacy, and 
fear of progression between the two groups of participants (p < 0.05).
Conclusion: A nursing program grounded in the multi-theoretical model reduced the level of fear of progression, and improved 
quality of life and self-management efficacy in patients with breast cancer undergoing postoperative chemotherapy. These findings can 
provide a reference for psychological interventions in clinical settings for breast cancer patients.
Keywords: the multi-theory model, breast cancer, self-management efficacy, quality of life, fear of progression

Introduction
Breast cancer (BC) is a globally prevalent type of cancer.1,2 Breast cancer in the US is predicted to account for 32% of 
new cases in women in 2025.3 Surgery and post-operative treatment combined with chemotherapy have led to significant 
improvements in outcomes for breast cancer patients.4 Patients’ survival has been prolonged.5 During postoperative 
chemotherapy, BC patients experience varying degrees of cancer-related fatigue, negative mood, and insomnia.6–8 

Among the many psychological distresses associated with breast cancer, fear of progression (FoP) is considered 
a pervasive and destructive distress.9
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FoP has been shown to cause varying degrees of central nervous system stress in breast cancer patients at any stage of 
the disease, which in turn causes a decrease in the body’s immune function.10 Studies have shown that FoP also affects 
patients’ health outcomes, with higher FoP levels directly reducing patients’ quality of life (QoL).11 Studies have shown 
that patients often feel uncertainty and worry about FoP while undergoing chemotherapy, and this fear may further 
amplify their sensitivity to the side effects of chemotherapy.12 Thus, FoP interferes with treatment compliance, which in 
turn affects chemotherapy efficacy and prognosis.13 Moreover, FoP appears and remains relatively stable after the 
diagnosis of the disease and does not necessarily disappear over time.14 Patients with high FoP levels reported significant 
psychological distress, an inability to perform important social roles, and negative behavioral changes.15 Therefore, early 
identification and resolution of FoP-related emotional distress are needed to prevent psychological problems from 
impacting recovery and QoL.

Several research have found that interventions for BC patients can reduce FoP, fatigue, and improve QoL. Johns 
et al16 conducted a 6-week acceptance and commitment therapy intervention for BC patients and found that FoP scores 
were significantly reduced. Park et al17 conducted a positive thought-based cognitive therapy. The results suggested that 
the intervention could alleviate psychological distress, and reduce FoP and fatigue in BC patients. Research has shown 
that the Conquer Fear psychological intervention can reduce FoP in cancer patients by reducing intrusive cancer-related 
thinking and changing negative worry beliefs.18 In summary, there are a number of FoP-specific intervention approaches 
that have a positive effect on reducing FoP. However, current interventions require high qualifications for healthcare, are 
costly, and are not applicable to all patients. On the other hand, current interventions rarely focus on patient health 
behaviors to regulate negative emotions in breast cancer patients by motivating patients to manage their FoP.

The Multi-Theory Model of health behavior change (MTM), as a fourth-generation health education model, integrates 
the core concepts of multiple theories and emphasizes the precision of interventions and the sustainability of behavior 
change.19 The theoretical framework is illustrated in Figure 1. Over the past few years, multi-theoretical frameworks 
have gained increasing recognition and empirical validation in a number of health behavioral domains, such as smoking 
cessation, physical activity, dietary behaviors, health care, and mental health.20–24 The multi-theoretical model has the 
characteristics of being intervenable, measurable, having a low input cost, and simple and easy-to-implement intervention 
methods, which can not only improve people’s compliance but also help individuals to effectively integrate social 
resources to correct and repair the harm caused by bad moods. The validity of this theory has been demonstrated in 
thyroid cancer.25 In summary, although the multi-theoretical model shows promising applications, more experimental 
studies are needed to validate its effectiveness. In particular, there is a need to compare the effectiveness of interventions 
based on multi-theoretical models with those guided by other theories.26 In addition, the applicability of the multi- 
theoretical model in different cultural contexts and the standardization of intervention protocols need further study. 

Figure 1 Multi-theory model diagram.
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Moreover, no studies have been retrieved on the validity of the multi-theoretical model on FoP in BC patients. Therefore, 
the present study used the multi-theoretical model as a framework to implement a nursing intervention program for BC 
patients, aiming to relieve their FoP and alleviate their negative psychological state, which will provide a reference for 
clinical care.

Materials and Methods
Study Design and Participants
The study utilized a two-group parallel randomized controlled trial methodology. Eligible breast cancer patients receiving 
adjuvant chemotherapy during the postoperative period were enrolled according to predefined inclusion criteria. Patients 
were selected from May 2024 to December 2024 in the department of breast surgery at the Affiliated Hospital of 
Jiangnan University. Inclusion criteria: (1) age ≥ 18 years; (2) histopathologic diagnosis of breast cancer, and receiving 
postoperative chemotherapy; (3) clear mental awareness without speech disorders; (4) FoP scale score ≥ 34; and (5) 
informed consent and voluntary participation in the survey. Exclusion criteria (fulfilling one of them): (1) combination of 
other serious diseases, such as heart failure; (2) stage IV breast cancer, cancer recurrence, or distant metastasis; (3) 
previously participated in or are participating in other similar clinical trials. During the intervention, a worsening of the 
condition or loss of visit was considered withdrawal from the study.

Calculation of Sample Size
The sample size was calculated using G*Power 3.1 software. Based on the results of a previous study,27 the effect value 
was set at 0.50, with a power of 0.8 and a two-sided test coefficient α = 0.05. The result of the calculation was 86 cases. 
Considering a 20% loss-to-follow-up rate, the final sample size was 86 / (1–20%) = 107.5, determining a total final 
sample content of 108 cases (54 cases per group).

Randomization, Blinding, and Allocation Hiding
For participants who met the criteria, informed consents were obtained, and random assignment was performed using the 
random number table method. We placed the 108 random numbers in sealed opaque envelopes. The process of 
randomization was carried out by personnel who were not involved in the intervention process and outcome assessment. 
Those involved in data analysis and statistical results were unaware of the details of the study.

Intervention Procedure
Pre-Intervention Preparation
The intervention team was made up of two breast surgeons, three breast surgery nurses, one psychologist, and four 
graduate nursing students. The study participants were screened based on their psychological condition and relevant 
medical documents, such as medical records. The nursing graduate students, led by the head nurse or attending physician, 
had in-person communications and conversations with the study participants.

Intervention Programs
All participants obtained routine oncological nursing support, which included: introduction to breast cancer-related 
knowledge and common misconceptions, safety education during hospitalization, guidance on nutrition and exercise, 
medication guidance, psychological care, and out-of-hospital follow-up education. The intervention group received 
a 6-week, 6-session MTM nursing intervention in addition to the usual care. Supplementary Table S1 illustrates the 
comprehensive intervention protocol. The preliminary draft of the intervention program was formed by combining the 
literature review, quantitative research,28 and theoretical framework. The final intervention plan was refined through 
expert correspondence. See the supplementary material for details of the expert correspondence (Tables S2–S7). The 
entire intervention process strictly followed the six phases of the MTM theory. There were six intervention themes, 
including “First Acquaintance - Paying Attention to Psychology”, “Transferring Knowledge - Enhancing Behavior”, 
“Reinforcing Knowledge - Building Beliefs”, “Relaxation - Rebuilding Hope”, “Positive Coping - Making Plans”, and 
“Social Support - Joint Supervision”. Each intervention lasted approximately 20–30 minutes, and the location was chosen 
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to be in a breast surgery ward or demonstration room in a quiet environment. The forms of intervention included face-to- 
face group and individual interventions, as well as WeChat and telephone interventions. A combination of online and 
offline methods was used, with face-to-face interventions during hospitalization and WeChat and telephone interventions 
during discharge.

To ensure the quality of the intervention, team members were trained in the methodology and content of the 
intervention before it began. The time and place of each intervention were notified one day in advance to increase the 
participation rate of the study participants. Post-intervention, participants were sought for their feedback to ensure its 
effectiveness. Study participants were asked to perform online check-ins to monitor completion. Good communication 
was maintained with study participants throughout the intervention to address questions and needs in a timely manner, 
thereby improving compliance with the intervention. During the intervention period, the research team set up a regular 
meeting mechanism to monitor and evaluate factors that may affect the study results and to ensure the standardized 
implementation and consistency of the intervention program. Simultaneously, the team regularly summarized the 
progress and reported to the project leader and relevant experts to adjust and optimize the intervention strategy in 
a timely manner, thereby ensuring the scientific and effective implementation of the intervention measures.

Measurements
Questionnaire for General Information
The questionnaire consisted of two sections. The first part included age, marital status, number of children, education 
level, per capita monthly household income, employment status, place of residence, and type of medical expenses paid. 
The second part was clinical information including tumor stage, surgical method, axillary lymph node metastasis, 
presence of comorbid chronic diseases, and knowledge of the disease.

Fear of Progression Questionnaire-Short Form (FoP-Q-SF)
The scale was developed by Mehnert et al29 and translated and revised by Wu et al.30 The FoP-Q-SF consists of two 
dimensions, physical health and social family, with six entries each. A 5-point Likert scale was used, with 1–5 points 
assigned from “never” to “always”, with higher scores representing higher levels of FoP. Scores of 12–23 points 
represent low fear, 24–36 points represent moderate fear, and 37–60 points represent high fear. A score of ≥ 34 suggests 
that the patient needs intervention. The Cronbach’s alpha coefficient of the scale was 0.886.

Chinese-Version Strategies Used by People to Promote Health (C-SUPPH)
The scale was developed by Lev et al31 and translated and revised into Chinese by Qian et al.32 The scale includes three 
dimensions: positive attitude, self-decision making, and self-stress reduction, with a total of 28 entries. A 5-point Likert 
scale was used, with a score of 1–5 indicating no confidence to very confident. The Cronbach’s alpha coefficients for the 
total scale and each dimension ranged from 0.849–0.970.

Functioned Assessment of Cancer Therapy-Breast (FACT-B)
The scale was translated by Wan et al.33 The scale includes five dimensions: physical situation, social-family situation, 
somatic situation, emotional situation, and additional concerns. There are a total of 36 entries, which are divided into 
positively scored (17) and negatively scored (19) entries. The FACT-B has a score range of 0–144, with higher scores 
indicating better QoL. The Cronbach’s α values for the five dimensions of this scale ranged from 0.772–0.810, with 
a total value of 0.88.34

Data Collection
Data were gathered by two uniformly trained team members. Prior to data collection, the study’s objective, the 
questionnaire’s application, the time required to complete it, and precautions were introduced to the study participants, 
and informed consents were gained. When collecting baseline data, patients filled out the forms independently. If they 
were unable to do so due to writing difficulties or other reasons, the researcher used questioning to assist in filling out the 
forms. The data were reviewed after collection, and incomplete or non-compliant questionnaires were explained and 
supplemented. Baseline data were collected face-to-face before the intervention, and included patients’ general 
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information, FoP-Q-SF, C-SUPPH, and FACT-B. Longitudinal assessments were conducted at three time points: baseline 
prior to intervention initiation (T0), post-intervention completion (T1), and one-month follow-up (T2).

Data Analysis
The original questionnaires collected were double-checked, and then data were entered and analyzed using SPSS 26.0. 
Continuous data were expressed as mean ± standard deviation or the interquartile range. Categorical data were described 
using frequencies and percentages. Comparisons between groups of categorical data were made using the chi-square test 
or Fisher’s exact test. Comparisons between groups of continuous data were made using the independent samples t-test or 
the Mann–Whitney U-test. In order to compare the trends in outcome indicators over time in the two groups of patients at 
T0, T1, and T2, normally distributed variables were examined using repeated measures ANOVA, and skewed distribution 
data were analyzed using generalized estimating equations. A p-value of < 0.05 for all tests was considered statistically 
significant.

Ethical Considerations
The study was approved by the Medical Ethics Committee of the Affiliated Hospital of Jiangnan University (Approval 
number: JNMS04230719) and conducted in strict accordance with the Declaration of Helsinki and local laws. All 
participants provided written informed consents. This study was registered with the Chinese Clinical Trial Registry 
(Registration number: ChiCTR2400083463).

Results
Baseline Information on Participants
Two cases in the control group dropped out of the study and two cases in the intervention group dropped out of the study, 
resulting in 104 patients completing the entire study (Figure 2). The mean age of the patients in the intervention group 
was 48.44 ± 8.50 years, and the mean age of the control group was 48.79 ± 9.74 years. Differences in general information 
such as age, education level, and work situation, were not statistically significant between the intervention group and the 
control group (p > 0.05) (Table 1).

Figure 2 Flowchart of the study. 
Abbreviation: MTM, the Multi-Theoretical Models.
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Table 1 Comparison of Demographic Data of the Two Groups of Patients

Items Control Group  
(n = 52) n (%)

Intervention  
Group (n = 52) n (%)

t/Z/ χ2 p

Age (years) 0.206b 1.000

18-44 15 (28.8%) 16 (30.8%)

45-59 32 (61.5%) 32 (61.5%)

≥ 60 5 (9.6%) 4 (7.7%)

Education level 0.403a 0.940

Junior high and below 14 (26.9%) 14 (26.9%)

High school 6 (11.5%) 8 (15.4%)

Junior college 18 (34.6%) 16 (30.8%)

Undergraduate and above 14 (26.9%) 14 (26.9%)

Marital status 0.000c 1.000

Married 50 (96.2%) 51 (98.1%)

Unmarried/widowed 2 (3.8%) 1 (1.9%)

Occupational status 0.187a 0.665

Employed 36 (69.2%) 38 (73.1%)

Unemployed 16 (30.8%) 14 (26.9%)

Number of children 0.784b 0.694

0 1 (1.9%) 2 (3.8%)

1-2 44 (84.6%) 41 (78.8%)

≥ 3 7 (13.5%) 9 (17.3%)

Family residence 1.195a 0.274

City 40 (76.9%) 35 (67.3%)

Countryside 12 (23.1%) 17 (32.7%)

Family monthly income per capita (RMB) 0.886b 0.814

< 2000 2 (3.8%) 2 (3.8%)

2000-4000 17 (32.7%) 13 (25.0%)

> 4000 33 (63.5%) 37 (71.2%)

Type of payment for medical expenses 0.474a 0.491

Self-payment 11 (21.2%) 14 (26.9%)

Medical insurance 41 (78.8%) 38 (73.2%)

Tumor stage 0.444a 0.801

I 16 (30.8%) 17 (32.7%)

II 29 (55.8%) 26 (50.0%)

III 7 (13.5%) 9 (17.3%)

(Continued)
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Primary Outcome
Participant’s FoP
We compared FoP scores between groups at different time points (Table 2). The analysis revealed no significant 
differences in total FoP scores and dimension scores between the groups at baseline (T0) (p > 0.05). The total FoP 
score and the scores of each dimension in the intervention group were lower than those in the control group at T1 and T2 

Table 1 (Continued). 

Items Control Group  
(n = 52) n (%)

Intervention  
Group (n = 52) n (%)

t/Z/ χ2 p

Surgical modality 1.091a 0.579

Radical surgery 14 (26.9%) 13 (25.0%)

Breast conservation surgery 18 (34.6%) 23 (44.2%)

Excision alone 20 (38.5%) 16 (30.8%)

Axillary lymph node metastases 0.295a 0.587

Yes 7 (13.5%) 9 (17.3%)

No 45 (86.5%) 43 (82.7%)

Comorbid chronic disease 1.075a 0.300

Yes 11 (21.2%) 7 (13.5%)

No 41 (78.8%) 45 (86.5%)

Degree of knowledge of the disease 0.714b 0.732

Totally understood 4 (7.7%) 6 (11.5%)

Partially understood 45 (86.5%) 42 (80.8%)

Completely ignorance 3 (5.8%) 4 (7.7%)

Notes: aChi-square test; bFisher’s exact method; cthe continuity correction.

Table 2 Comparison of FoP Between the Two Groups at Different Time Points

FoP Time Intervention Group  
(n = 52)

Control Group  
(n = 52)

Z p

Total points T0 40.50 (36.00, 45.00) 41.00 (36.00, 45.75) −0.962 0.336

T1 36.50 (34.00, 40.00) 40.50 (36.00, 45.00) −3.195 0.001

T2 34.00 (31.25, 36.00) 40.00 (35.00, 44.00) −5.781 < 0.001

Physiological health T0 22.00 (20.00, 24.00) 23.00 (20.25, 24.00) −0.573 0.567

T1 20.00 (19.00, 21.00) 22.00 (20.00, 24.00) −3.827 < 0.001

T2 18.00 (17.00, 19.00) 22.00 (19.25, 24.00) −5.787 < 0.001

Socio-family T0 18.00 (16.00, 21.75) 19.50 (17.00, 22.00) −1.380 0.168

T1 17.50 (15.00, 20.00) 19.00 (16.00, 22.00) −2.290 0.022

T2 16.00 (14.00, 18.00) 18.00 (16.00, 21.75) −3.672 < 0.001

Notes: T0: pre-intervention; T1: immediately after the intervention; T2: one month after the intervention. 
Abbreviation: Fop, fear of disease progression.
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(p < 0.05). Figure 3A displays the FoP score trends for both groups. The outcomes of the generalized estimating 
equations suggested that there were between-group effects, time effects, and interaction effects between the two groups 
for the total FoP score and the dimension scores (p < 0.05), as shown in Table 3. To further analyze the changes in total 
FoP scores and dimension scores in the intervention group, we performed within-group comparisons at different time 
points. The analysis indicated that the FoP total score and the social-family dimension scores were significantly different 
in pairwise comparisons between the three time points (p < 0.05). Physiological health dimension scores were 
significantly different between T0 and T1, and between T0 and T2 (p < 0.05), as shown in Table 4.

Secondary Outcomes
Participants’ Self-Management Efficacy (SME)
We conducted between-group comparisons of SME scores at different time points (Table 5). The analysis revealed no 
statistically significant differences in total SME scores and dimension scores between the groups at baseline (T0) (p > 0.05). 
The total SME score and the scores of each dimension in the intervention group were higher than those of the control group at 
T1 and T2 (p < 0.05). Figure 3B displays the SME score trends for both groups. The outcomes of the generalized estimating 
equations suggested that there were between-group effects, time effects, and interaction effects between the two groups for 

Figure 3 Trend charts of primary and secondary outcomes at different time points for both groups of patients. (A) Fop score. (B) Self-management efficacy score. (C) Quality of 
life score.

Table 3 Generalized Estimation Equation of FoP Scores Between the Two 
Groups

FoP Intergroup Effect 
Wald χ2 (p)

Time Effect 
Wald χ2 (p)

Interaction 
Wald χ2 (p)

Total points 15.013 (< 0.001) 192.341 (< 0.001) 68.541 (0.001)

Physiological health 25.301 (< 0.001) 7.284 (0.026) 76.995 (< 0.001)

Socio-family 5.655 (0.017) 77.829 (< 0.001) 13.397 (0.001)

Abbreviation: Fop, fear of disease progression.
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the total SME score and the dimension scores (p < 0.05), as shown in Table 6. To further analyze changes in SME and 
dimension scores in the intervention group, within-group comparisons were made at three time points. The results showed 
that there were significant differences in the total SME score, the self-stress reduction dimension, and the self-decision- 
making dimension scores in the pairwise comparisons between the different time points (p < 0.05). The positive attitude 
dimension was significantly different between T0 and T1, and between T0 and T2 (p < 0.05). See Table 7.

Table 4 Intra-Group Comparison of FoP at Different Time Points in the 
Intervention Group

FoP Time MD SE p 95% CI

Total points T0-T1 3.096 0.365 < 0.001 (2.024, 4.167)

T0-T2 6.461 0.577 < 0.001 (4.767, 8.155)

T1-T2 3.365 0.287 < 0.001 (2.524, 4.206)

Physiological health T0-T1 1.923 0.174 < 0.001 (1.413, 2.433)

T0-T2 −1.461 0.495 0.047 (2.524, 4.206)

T1-T2 0.461 0.576 1.000 (−1.227, 2.150)

Socio-family T0-T1 0.961 0.190 < 0.001 (0.403, 1.520)

T0-T2 2.403 0.279 < 0.001 (1.585, 3.222)

T1-T2 1.442 0.149 < 0.001 (1.002, 1.883)

Notes: T0: pre-intervention; T1: immediately after the intervention; T2: one month after 
the intervention. 
Abbreviations: Fop, fear of disease progression; MD, Mean Difference; SE, Standard Error; 
CI, Confidence Interval.

Table 5 The Scores of Self-Management Efficacy Between the Two Groups Before and After Intervention

Self-Management Efficacy Time Intervention Group  
(n = 52)

Control Group  
(n = 52)

t/Z p

Total points T0 88.50 (82.25, 108.00) 92.00 (83.00, 100.00) −0.314a 0.754

T1 101.00 (93.00, 116.75) 94.50 (87.25, 101.50) −3.057b 0.002

T2 103.00 (99.00, 116.50) 96.00 (91.25, 103.75) −4.242b < 0.001

Positive attitude T0 50.00 (45.00, 59.75) 51.00 (45.00, 54.00) −0.280b 0.779

T1 53.00 (48.25, 62.00) 51.00 (45.00, 54.00) −2.507b 0.012

T2 53.50 (50.00, 61.00) 50.50 (45.25, 54.00) −3.172b 0.002

Self-decompression T0 31.00 (27.00, 36.50) 31.50 (30.00, 34.00) −0.721b 0.471

T1 37.00 (33.25, 42.00) 34.50 (32.00, 37.75) −2.722b 0.006

T2 40.00 (36.00, 44.00) 36.00 (34.00, 39.00) −4.033b < 0.001

Self-determination T0 9.00 (8.00, 11.00) 10.00 (8.00, 10.75) −0.297b 0.767

T1 11.00 (10.00, 13.00) 10.00 (8.25, 10.75) −4.205b < 0.001

T2 12.00 (11.00, 13.00) 10.00 (10.00, 11.00) −5.077b < 0.001

Notes: aThe t-test of two independent samples; bthe Mann–Whitney U rank-sum test. T0: pre-intervention; T1: immediately after the 
intervention; T2: one month after the intervention.
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Quality of Life of Participants
We compared QoL scores between groups at different time points (Table 8). The analysis revealed no statistically 
significant differences in total QoL scores and dimension scores between the groups at baseline (T0) (p > 0.05). The total 
QoL score, emotional status dimension, and additional concerns dimension scores of the intervention group were higher 
than those of the control group at T1 and T2. The physical, social-family, and functional status dimension scores of the 
intervention group were higher than those of the control group at T2 (p < 0.05). Figure 3C displays the QoL score trends 
for both groups. The results of the generalized estimating equations showed that there were between-group effects 
between the two groups for the total QoL score, the physical dimension, and the emotional and functional status 
dimension scores (p < 0.05). There were time effects and interaction effects between the two groups for the total QoL 
score and the dimension scores (p < 0.05), as shown in Table 9. To further analyze changes in QoL and dimension scores 
in the MTM group, within-group comparisons were made at different times. The analysis indicated that the total QoL, 

Table 6 Generalized Estimation Equation of Self-Management Efficacy Scores Between 
the Two Groups

Self-Management Efficacy Intergroup Effect 
Wald χ2 (p)

Time Effect 
Wald χ2 (p)

Interaction 
Wald χ2 (p)

Total points 8.014 (0.005) 269.820 (< 0.001) 107.299 (< 0.001)

Positive attitude 5.664 (0.017) 24.694 (< 0.001) 58.245 (< 0.001)

Self-decompression 5.221 (0.022) 267.522 (< 0.001) 26.529 (< 0.001)

Self-determination 13.378 (< 0.001) 109.094 (< 0.001) 38.497 (< 0.001)

Table 7 Intra-Group Comparison of Self-Management Efficacy at Different Time 
Points in the Intervention Group

Self-Management Efficacy Time MD SE p 95% CI

Total points T0-T1 −10.134 0.684 < 0.001 (−12.141, −8.130)

T0-T2 −14.211 1.072 < 0.001 (−17.360, −11.060)

T1-T2 −4.077 0.725 < 0.001 (−6.203, −1.950)

Positive attitude T0-T1 −2.962 0.364 < 0.001 (−4.032, −1.890)

T0-T2 −3.961 0.486 < 0.001 (−5.389, −2.534)

T1-T2 −1.000 0.363 0.088 (−2.065, 0.065)

Self-decompression T0-T1 −5.730 0.472 < 0.001 (−7.118, −4.343)

T0-T2 −8.327 0.572 < 0.001 (−10.004, −6.649)

T1-T2 −2.596 0.362 < 0.001 (−3.659, −1.533)

Self-determination T0-T1 −1.730 0.198 < 0.001 (−2.312, −1.149)

T0-T2 −2.211 0.248 < 0.001 (−2.940, −1.482)

T1-T2 −0.480 0.162 0.045 (−0.956, −0.005)

Notes: T0: pre-intervention; T1: immediately after the intervention; T2: one month after the intervention. 
Abbreviations: MD, Mean Difference; SE, Standard Error; CI, Confidence Interval.
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physical dimension, and functional status dimension scores were significantly different in pairwise comparisons between 
time points (p < 0.05). The social-family dimension, the emotional status dimension, and the additional attention 
dimension were significantly different between T0 and T1, and between T0 and T2 (p < 0.05). See Table 10.

Table 8 Comparison of Quality of Life Between the Two Groups at Different Time Points

Quality of Life Time Intervention Group 
(n = 52)

Control Group 
(n = 52)

t/Z p

Total points T0 89.00 (83.25, 101.00) 89.50 (79.50, 97.75) −0.801a 0.425

T1 96.00 (90.00, 105.00) 91.00 (80.25, 98.75) −3.006a 0.003

T2 102.00 (94.00, 110.75) 92.00 (83.25, 102.75) −3.586a 0.001

Physiological T0 19.00 (15.25, 23.00) 18.00 (15.00, 23.00) −1.077b 0.282

T1 20.00 (17.00, 24.00) 18.00 (16.00, 23.00) −1.886b 0.059

T2 21.00 (18.00, 26.00) 18.00 (15.25, 23.00) −2.996b 0.003

Socio-family T0 17.00 (14.00, 18.00) 17.00 (14.00, 18.75) −0.171b 0.864

T1 18.00 (16.00, 19.00) 17.00 (15.00, 19.00) −1.448b 0.148

T2 18.50 (16.00, 20.00) 17.00 (14.25, 19.00) −2.079b 0.038

Emotional status T0 14.50 (12.00, 17.00) 14.00 (10.25, 16.00) −1.325b 0.185

T1 16.00 (14.00, 18.00) 15.00 (12.00, 16.75) −2.510b 0.012

T2 16.00 (14.00, 19.00) 15.00 (11.25, 16.75) −2.643a 0.010

Functional status T0 17.00 (15.00, 18.00) 17.00 (16.00, 19.75) −1.145b 0.252

T1 18.00 (16.25, 19.75) 17.50 (15.25, 20.00) −1.480b 0.139

T2 20.50 (19.00, 22.00) 18.00 (16.25, 21.00) −3.468b 0.001

Additional attention T0 24.00 (22.00, 25.00) 23.00 (21.00, 26.00) −0.487b 0.626

T1 25.00 (23.00, 26.75) 23.00 (21.25, 26.00) −1.365b 0.007

T2 25.00 (23.00, 27.00) 24.00 (22.00, 26.00) −2.043b 0.041

Notes: T0: pre-intervention; T1: immediately after the intervention; T2: one month after the intervention; at-value, 
bz-value.

Table 9 Generalized Estimation Equation of Quality of Life Scores Between the Two Groups

Quality of Life Intergroup Effect  
Wald χ2 (p)

Time Effect 
Wald χ2 (p)

Interaction 
Wald χ2 (p)

Total points 6.255 (0.012) 433.578 (< 0.001) 115.935 (< 0.001)

Physiological 4.663 (0.031) 138.719 (< 0.001) 72.277 (< 0.001)

Socio-family 2.126 (0.145) 144.448 (< 0.001) 51.537 (< 0.001)

Emotional status 5.307 (0.021) 133.034 (< 0.001) 13.084 (0.001)

Functional status 6.241 (0.012) 218.04 (< 0.001) 75.078 (< 0.001)

Additional attention 3.276 (0.070) 73.921 (< 0.001) 20.574 (< 0.001)
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Discussion
Our research examined the efficacy of an MTM-guided nursing approach in reducing FoP in patients undergoing 
postoperative chemotherapy for BC. The findings indicated that a care plan based on the MTM model had a positive 
impact on FoP, SME, and QoL in postoperative chemotherapy patients with BC.

The MTM-based nursing intervention reduced FoP levels in BC patients. In this study, FoP levels were higher in both 
groups at baseline. This was attributed to the predominance of young and middle-aged participants, who would be unable 
to continue their family and social roles if the disease progressed, thus affecting the family’s economic resources and the 
realization of personal social values.35 Both groups exhibited reductions in FoP levels post-intervention, with the MTM 
group demonstrating a significantly greater decrease compared to the routine care group. This is consistent with the 
survey of Ozhanli et al,36 which indicated that conducting skills training based on healthy behaviors was effective in 
reducing FoP and feelings of isolation. Our intervention plan had a positive influence on reducing FoP levels. This may 
be due to the sound theoretical and scientific basis of our intervention program. On the other hand, it has been shown that 
FoP scores are highly associated with depression and anxiety scores in post-chemotherapy BC patients.37 We not only 
conducted disease knowledge lectures to help patients and their spouses understand disease-related knowledge and 
correct cognitive biases, but also engaged in one-on-one communication to listen to and encourage patients, thereby 
stimulating positive emotions. In addition, the combination of group and individual interventions promoted experience 

Table 10 Intra-Group Comparisons of the Quality of Life of Patients in the 
Intervention Group at Different Time Points

Quality of Life Time MD SE p 95% CI

Total points T0-T1 −6.500 0.680 < 0.001 (−8.498, −4.501)

T0-T2 −10.576 0.476 < 0.001 (−11.974, −9.179)

T1-T2 −4.076 0.691 < 0.001 (−6.105, −2.048)

Physiological T0-T1 −1.000 0.138 < 0.001 (−1.407, −0.593)

T0-T2 −1.942 0.173 < 0.001 (−2.449, −1.434)

T1-T2 −0.942 0.117 < 0.001 (−1.284, −0.600)

Socio-family T0-T1 −1.269 0.142 < 0.001 (−1.685, −0.854)

T0-T2 −1.692 0.132 < 0.001 (−2.079, −1.305)

T1-T2 −0.423 0.152 0.082 (−0.870, 0.023)

Emotional status T0-T1 −1.423 0.247 < 0.001 (−2.147, −0.698)

T0-T2 −1.625 0.113 < 0.001 (−1.946, −1.285)

T1-T2 −0.192 0.219 1.000 (−0.836, 0.452)

Functional status T0-T1 −8.019 0.445 < 0.001 (−9.325, −6.714)

T0-T2 −3.519 0.200 < 0.001 (−4.108, −2.930)

T1-T2 4.500 0.450 < 0.001 (3.177, 5.822)

Additional attention T0-T1 −1.500 0.301 < 0.001 (−2.383, −0.616)

T0-T2 −1.807 0.188 < 0.001 (−2.361, −1.254)

T1-T2 −0.307 0.297 1.000 (−1.180, 0.565)

Notes: T0: pre-intervention; T1: immediately after the intervention; T2: one month after the 
intervention. 
Abbreviations: MD, Mean Difference; SE, Standard Error; CI, Confidence Interval.
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sharing among patients. These pathways may have alleviated the patients’ anxiety and depression, thereby further 
reducing FoP levels.

The MTM-based nursing intervention improved SME levels in BC patients. Baseline assessment revealed moderate 
SME levels in both cohorts. This could be because BC usually involves surgery and chemotherapy, and patients need to 
cope with medication side effects (eg, hot flashes, osteoporosis), regular reviews, and lifestyle modifications over a long 
period.38 This continuous management burden results in fatigue and decreased confidence. The results of our study 
showed an upward trend in SME scores and dimension scores over time, confirming the effectiveness of the intervention 
program. We established communication channels through the WeChat group, which enabled patients’ problems to be 
addressed in a timely manner after discharge. Pushing and reminding participants to complete the intervention content 
through the WeChat platform after discharge alleviated the fear caused by the lack of knowledge about the disease, which 
may increase the patients’ confidence in self-management. In addition, based on the MTM model, the intervention aimed 
to enhance patients’ awareness and motivation for self-management and help them perceive the danger of negative 
emotions to physical and mental health. It also aimed to stimulate their health awareness, promote the maintenance of 
health behaviors, and improve their confidence in self-management.

The MTM-based nursing intervention improved QoL in BC patients. Findings demonstrated a marked enhancement 
in QoL for patients in the MTM group versus the control group post-intervention, aligning with the conclusions reached 
by Li et al.39 While no significant intergroup differences were observed at T1 for physical, social-family, or functional 
status dimensions, the intervention group demonstrated statistically superior outcomes at T2 across these dimensions, 
similar to the outcomes of Geng et al.40 Our intervention used techniques such as progressive muscle relaxation training 
and aerobic exercise to relax patients physically and mentally. Research has indicated that progressive muscle relaxation 
training may alleviate chemotherapy side effects and enhance QoL in BC patients.41 QoL tended to increase over time in 
our study. Other studies have shown that improvements in QoL are the result of the interaction of multiple factors and 
depend on the long-term maintenance of healthy behaviors.42 This suggests that future studies could improve the QoL of 
patients through various approaches, such as social, psychological, and physical factors, and highlights the importance of 
extending the follow-up period to dynamically observe changes in QoL.

Our research does, however, have a few limitations. First, the study design was single-center, which may affect the 
representativeness of the results and limit the scope of our conclusions. It is possible to expand the sample size and 
organize multicenter randomized controlled trials in different provinces and cities in future studies. Second, due to the 
time constraints of the topic, this study was only followed up to 1-month post-intervention. Future studies should increase 
the evaluation time points to clarify the lasting impact of the intervention program.

Conclusion
A nursing intervention program based on the multi-theoretical model can reduce fear of progression, increase self- 
management efficacy, and improve quality of life in postoperative chemotherapy patients with breast cancer. Our findings 
may provide new insights for healthcare professionals to implement psychological support strategies for breast cancer 
patients.
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