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Abstract
Background  Breast cancer patients and their family caregivers would experience positive changes after diagnosed. 
We aimed to construct an online positive psychological intervention program for breast cancer patients and their 
caregivers and evaluate its feasibility and preliminary effects on positive psychological experience and quality of life.

Methods  A single-arm pretest and posttest quasi-experimental design was used in this study. Thirty-five dyads 
of chemotherapeutic breast cancer patients and caregivers were recruited. Four modules of online positive 
psychological interventions were developed, each lasting 20–30 min. Participants received a 4-week online positive 
psychological intervention during chemotherapy. Feasibility was assessed, including the rates of enrollment, 
retention, adherence and acceptability. Resilience, hope, perceived benefit, positive aspects of caregiving, and 
quality of life were assessed as the preliminary effects of the intervention. 62.5% of recruited individuals participated 
in the intervention. The mean number of watching modules was 2.8 ± 0.8 for breast cancer patients and 2.6 ± 0.8 
for caregivers. 52.2% of patients and 47.8% of caregivers watched three modules in the intervention. For the loving-
kindness meditation practice, 34.8% of patients practiced for 15 to 21 days and 52.2% of caregivers practiced for < 7 
days. For the three good things practice, 56.5% of patients and 47.8% of caregivers practiced for 7 to 14 days. Mean 
scores on the acceptable scale for patients and caregivers were 27.61 ± 3.71 and 25.91 ± 3.01, respectively. The results 
of a linear mixed model showed that the preliminary effects of the intervention on participants’ resilience, hope, 
perceived benefits, positive aspects of caregiving, and quality of life were significant (p < 0.05).

Conclusions  The online positive psychological interventions for breast cancer patients and family caregivers are 
feasible, and has significant preliminary effects on participants’ resilience, hope, perceived benefits, positive aspects of 
caregiving, and quality of life, however, the effects warrant further randomized controlled trials.

Trial registration  Chinese Clinical Trial Registry (ChiCTR) ChiCTR2300072809. Registered on 26 June 
2023Retrospectively registered.
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Background
Breast cancer is the most commonly diagnosed cancer 
among females in the world. In China, there are projected 
to be 429,105 new cases of breast cancer in 2022 [1]. 
During the period of diagnosis and treatment of the dis-
ease, both the patients and families experience psycho-
logical and physical distress [2, 3]. Lyu et al. conducted 
prospective study and found that cancer patients had a 
41.7% incidence of psychological distress during chemo-
therapy [4], and a prospective observational study found 
that caregivers of cancer patients experienced caregiving 
burden, with more than 90% of caregivers reporting care-
giving burden [5]. The psychological distress experienced 
by cancer patients and family caregivers can affect their 
quality of life [6].

Cancer patients and family caregivers would exhibit 
positive psychological experiences after the cancer diag-
nosis. Previous cross-sectional studies have found that 
patients with cancer during chemotherapy experience 
positive psychological experiences, such as resilience 
[7], hope [8] and perceived benefit [9]. Meanwhile, fam-
ily caregivers experienced resilience [10], hope [11] and 
positive aspects of caregiving [10] when caring can-
cer patients. Since positive psychology predict a better 
quality of life for individuals [12], it is important to pro-
mote positive psychological experience of breast cancer 
patients and their caregivers.

Positive psychological interventions involve encourag-
ing individuals to recognize their own positive psychol-
ogy through positive psychology techniques, and adapt 
the corresponding positive intervention measures to 
relieve pain and form positive cognitive emotions and 
behavior, with the purpose of promoting physical and 
psychological health and increasing subjective well-being 
[13]. Previous studies of positive psychological inter-
ventions for cancer patients, including gratitude [14], 
character strengths [15], mindfulness [16], expression of 
positive emotion writing [17], and other positive psychol-
ogy techniques, have been found to reduce psychologi-
cal distress, increase positive psychological experiences, 
such as hope and positive aspects of caregiving, and 
improve patients’ quality of life.

Meta-analysis suggested that the effect of online inter-
vention was similar to the face-to-face intervention [18]. 
Randomized controlled studies have found that online 
psychological interventions can reduce psychological dis-
tress [19], enhance psychological resilience, and improve 
quality of life for cancer patients and caregivers [20]. The 
use of the internet and mobile phones is very common in 
China, and the internet penetration rate reaching 71.6% 
[21], which make it possible to apply online psychological 
intervention for breast cancer patients and their families.

Literature reviews found that the psychology of cancer 
patients and their caregivers were mutually influential 

[22], and that cancer patient-caregiver dyads interven-
tions can improve both the positive psychology of the 
cancer patients and the caregivers [23]. In Chinese cul-
ture, cancer patients caregivers are usually family mem-
bers, and family members’ active participating care is 
effective in improving patients’ outcomes and increasing 
family’s relationship [24, 25]. Few of the studies reported 
online positive psychological intervention for breast 
cancer patients and caregivers. Herein, we developed an 
online positive psychological intervention to enhance 
the mental health, as well as the quality of life of cancer 
patients and family caregivers during chemotherapy. This 
study aimed to test the feasibility and preliminary effects 
of the intervention.

Methods
Study design
A convenience sampling method was adopted to recruit 
participants and a single-arm pretest and posttest design 
was used. Breast cancer patients and family caregivers 
simultaneously received a 4-week online positive psy-
chological intervention. Data were collected at baseline 
before intervention (T1), immediately after interven-
tion (T2), and one month after intervention (T3). This 
study was retrospectively registered with the Chinese 
Clinical Trial Registry (ChiCTR, registration number: 
ChiCTR2300072809).

Participants
Participants were recruited at a tertiary hospital with a 
capacity of 4,150 beds in an eastern coastal city in China, 
between September 2021 and February 2022. The inclu-
sion criteria for breast cancer patients were as follows: (1) 
age ≥ 18 years; (2) diagnosed breast cancer, with stage I to 
III according to TNM; (3) undergoing chemotherapy; (4) 
knowing disease diagnosis; (5) having basic text reading 
and language communication skills; (6) having a smart-
phone and using the We-Chat (an instant messaging ser-
vice application in China); (7) available to the Internet. 
The exclusion criteria for patients were: (1) metastatic 
or recurrent or other malignant tumors; (2) participated 
in another psychological intervention; (3) having a his-
tory of mental illness. The inclusion criteria for family 
caregivers were (1) age ≥ 18 years; (2) knowing disease 
diagnosis; (3) having basic text reading and language 
communication skills; (4) having a smartphone and using 
the We-Chat; (5) available to the Internet; (6) assuming 
primary care responsibilities, with no gender restrictions. 
The exclusion criteria for family caregivers were (1) par-
ticipated in another psychological intervention; (2) hav-
ing a history of mental illness.

In this study, G*Power program version 3.1.9.7 was 
used to calculate the sample size, and a Cohen’s d of 0.60 
[26], an α of 0.05, and power of 0.80 were used for the 



Page 3 of 13Zhang et al. BMC Psychology          (2025) 13:310 

calculation [27]. Twenty-four patient-caregiver dyads 
sample sizes were required. However, more participants 
were recruited into the study.

The online positive psychological intervention
Development of the intervention
Based on the literature review [17], the theory of posi-
tive psychology and the health belief model [28, 29], our 
research group developed of the framework of the inter-
vention. The health belief model is an individual’s percep-
tion and belief about events, and adopting healthy and 
preventive behaviors in response to threatening events. 
This study used positive psychology techniques to enable 
participants to perceive their own intrinsic resources 
after the occurrence of threatening events, guided partic-
ipants to pay attention to positive things, and improved 
their susceptibility to positive perception. Meanwhile, 
the correct cognition of negative emotions was provided 
to participants to correctly deal with negative emotions, 
so as to avoid improper cognition caused by neglect of 
participants’ negative emotions. In addition, the addi-
tion of health education in each module also helped 
participants adopt healthy behaviors to treat diseases, 
and finally, through peer education and strengths per-
ception, the participants were enabled to use their own 
intrinsic resources correctly to cope with the threatening 
event. The development process was iterative through 
the research group’ discussion. An interdisciplinary 
team composed of five experts in the social psychologi-
cal rehabilitation of cancer, clinical nursing of cancer, 
psychological counseling, and health education revised 
the initial intervention program in three rounds. The 
researchers sent the intervention program to the experts 
through email, conducted offline interviews, explained 
the research purpose and reviewed the content, collected 
the opinions of the experts, and reported and discussed 
the feedback in the research group meeting for further 
revision. The revised intervention program was mailed to 
the experts again until a consensus was reached.

Content of the intervention
We formed the four-module positive psychological inter-
vention program, with each module lasting 20–30  min. 
The themes of the four modules were as follows: (1) Iden-
tify your positive emotions. The core skills were optimism 
and three good things. (2) Enjoy your positive emotions. 
The core skills were savoring and sandwich communica-
tion. (3) Face your unhappiness. The core skills was rec-
ognizing negative emotions. (4) With positive emotions, 
we move forward together. The core skills were gratitude 
visit, strengths, and peer education. Health education 
was arranged in each module. Patients and caregiv-
ers interaction and sharing sessions were set up in each 

module, to achieve the dyadic effects of the intervention 
(see Additional file 1 for details).

Implementation of the intervention
This intervention was conducted with participants 
through the platform of We-Chat Official Account 
(through this platform, users can realize all-round com-
munication and interaction of text, pictures, voice and 
video). The participants received four modules of posi-
tive psychological intervention for 28 days. In the inter-
vention, the participants were asked to write down three 
good things, and listen to loving-kindness meditation 
every day as homework. The three good things and lov-
ing-kindness meditation last 10–15  min. The interven-
tion content of the four modules was four videos, the 
specific content of which is presented in Additional file 
1. In addition to the online video files, text materials and 
instructions were provided when the recruited individu-
als agreed to participate in the study so that they could 
watch the module and complete the homework. The 
researchers followed up with the participants after the 
intervention ended.

Measures
Participants’ demographic and clinical characteristics
The demographic and clinical characteristics comprised 
age, gender, education, employment status, marital sta-
tus, religious, primary caregiver, disease stage (TNM).

Feasibility outcome measures
Enrollment rate was measured by the number of par-
ticipants divided by the contacted; retention rate was 
measured by the number of participants who completed 
measures at T2 divided by the participants at T1; adher-
ence was described by the mean number of modules 
completed by participants and the mean number of days 
in 4-week to complete the homework; acceptability was 
measured by the acceptability scale developed with refer-
ence to previous studies [30]. This scale contained eight 
items, including willing to recommend to others, con-
tinuing to participate, satisfied with this intervention, the 
need met for participants, intervention is working, inter-
vention is interesting, understand the intervention con-
tent, and the intervention objectives are clear, that were 
scored on a scale from 1 (strongly disagree) to 4 (strongly 
agree), with a total scores of 8 to 32. Higher scores indi-
cated that the participant was more acceptable to the 
intervention.

Preliminary outcome measures
The Connor-Davidson Resilience Scale (CD-RISC) was 
used to assess participants’ resilience [31]. This scale 
comprises three dimensions: tenacity, strength, and opti-
mism. It contains 25 items, which were rated on a 5-point 
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Likert scale from 0 (never) to 4 (almost always). Higher 
scores indicate higher levels of resilience. The CD-RISC 
has high internal consistency (Cronbach’s α = 0.93). 
The Chinese version of the CD-RISC used in this study 
was cross-culturally adjusted by Yu et al., and validated 
among 560 residents (Cronbach’s α = 0.91) [32]. In this 
study, Cronbach’s α of CD-RISC was 0.84, and the Cron-
bach’s α of each dimension was ranged from 0.71 to 0.88.

The Herth Hope Index (HHI) was used to assess partic-
ipants’ hope [33]. This scale contains three dimensions: 
positive attitude toward the present and future, taking 
positive action, and maintaining close relationships with 
others. The 12-item scale was rated on a 4-point Likert 
scale from 1 (strongly disagree) to 4 (strongly agree), with 
higher scores indicating higher levels of hope. The HHI 
used in this study was cross-culturally adjusted by Zhao 
and Wang, and validated in 41 hemodialysis patients 
(Cronbach’s α = 0.85) [34]. In this study, Cronbach’s α of 
HHI was 0.74, and the Cronbach’s α of each dimension 
was ranged from 0.78 to 0.81.

The Perceived Benefits of Diagnosis and Treatment of 
Breast Cancer (PB-DT-BC) was used to assess the posi-
tive psychological experience of breast cancer patients 
during diagnosis and treatment [35]. The 17-item scale 
was rated on a 5-point Likert scale from 1 (not at all) 
to 5 (very much), with higher scores indicating more 
perceived benefit from breast cancer diagnosis and 
treatment. The scale has high internal consistency (Cron-
bach’s α = 0.95). The PB-DT-BC used in this study was 
cross-culturally adjusted by Wu et al., and validated in 
150 breast cancer patients, and had high internal consis-
tency (Cronbach’s α = 0.93) [36]. In this study, Cronbach’s 
α of PB-DT-BC was 0.73.

The Functional Assessment of Cancer Therapy - Breast 
(FACT-B) was used to assess the quality of life of breast 
cancer patients, including their physiological status, 
social or family situation, emotional state, functional sta-
tus, and additional attention [37]. The FACT-B includes 
36 items, which were scored on a 5-point Likert scale 
from 0 (not at all) to 4 (very much), with higher scores 
indicating better quality of life for breast cancer patients. 
The FACT-B used in this study was cross-culturally 
adjusted validated in 165 breast cancer patients, and the 
Cronbach’s α coefficient was 0.61 to 0.84 [38]. In this 
study, Cronbach’s α of FACT-B was 0.55, and the Cron-
bach’s α of each dimension was ranged from 0.65 to 0.76.

The Positive Aspects of Caregiving (PAC) was used to 
assess caregivers’ positive feelings, including self-affir-
mation and life expectancy [39]. The nine-item scale was 
rated on a 5-point Likert scale from 1 (strongly disagree) 
to 5 (strongly agree), with higher scores indicating more 
positive feelings experienced by the caregivers. The PAC 
used in this study was cross-culturally adjusted by Zhang 
and Li, and validated in 108 senile dementia caregivers 

(Cronbach’s α = 0.90) [40]. In this study, Cronbach’s α of 
PAC was 0.70, and the Cronbach’s α of each dimension 
was ranged from 0.76 to 0.93.

The Caregiver Quality Of Life Scale (CQOL) was used 
to assess the quality of life of cancer caregivers, includ-
ing their physical health, mental health, social adaptation, 
and spiritual health [41]. The scale contains 35 items, and 
the score of each item ranges from 0 to 10 points. Higher 
scores indicate better quality of life. The CQOL used in 
this study was cross-culturally adjusted by Liu et al., and 
validated in 100 laryngeal cancer patients, and the Cron-
bach’s α coefficient was 0.79 [41]. In this study, Cron-
bach’s α of CQOL was 0.77, and the Cronbach’s α of each 
dimension was ranged from 0.73 to 0.79.

Procedure
To begin with, the research team obtained official autho-
rization from the copyright holders to utilize the Chinese 
versions of the following instruments: the CD-RISC, 
HHI, PB-DT-BC, FACT-B, PAC, and CQOL. Recruit-
ment was carried out in the form of advertising, and 
face-to-face communication. Breast cancer patients 
undergoing chemotherapy and family caregivers were 
screened and contacted to ensure they met the eligibil-
ity criteria. The recruited individuals were informed of 
the purpose and content of the study, and informed con-
sent was obtained. Once recruited individuals agreed to 
participate, the researchers further explained the study. 
Breast cancer patients and family caregivers who met 
the eligibility criteria were then invited to participate, 
and completed measurements at T1, including demo-
graphic and clinical characteristics, CD-RISC, HHI, PB-
DT-BC, FACT-B, PAC, and CQOL. At T2, participants 
completed measurements in addition to demographic 
and clinical characteristics, as well as reported number of 
watching modules, the completion of homework, the rea-
sons for not completing homework, and open feedback 
on the intervention. At T3, participants completed the 
same measurements as T2. The measurements of T1 and 
T2 were measured face to face, while T3 was measured 
online through the platform of We-Chat. This study was 
approved by the Medical Ethics Committee of the Affili-
ated Hospital of Xuzhou Medical University(XYFY2022-
KL051-01). The participants’ privacy and anonymity and 
the data measured before and after the intervention were 
protected during the study, and the participants could 
withdraw or terminate their involvement at any time. 
After the intervention, the participants received gifts as 
compensation for their participation.

Data analysis
IBM SPSS Statistics 23.0 was used for statistical analy-
sis of the collected data. Descriptive statistics were used 
to analyze the demographic and clinical characteristics, 
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participation, retention, acceptance, and scores on 
total scales and sub-scales. Since the data reported by 
patients and caregivers conform to normal distribution, 
a linear mixed model (LMM) in SPSS was used to ana-
lyze repeated measurements to evaluate the preliminary 
effects of the intervention. For outcome data reported by 
patients or caregivers separately, the model included only 
the main effect of time. For the outcome data reported by 
both patients and caregivers, a multilevel model was con-
structed that included the main effect of time and role 
(patient or caregiver), as well as time×role interactions 
effects. Three repeated measurements were utilized in 
this study, the interval between repeated measurements 
was not too long, and the sample size was small, meaning 
that compound symmetry was considered in the repeated 
covariance types. The information criteria in the model 
were the standard selection model. The effects of the 
intervention were reflected by a significant main effect of 
time. The interaction of time×role was used to indicate 
whether the intervention had different effects on patients 
and caregivers over time. During the follow-up, there 
was no significant difference between the baseline data of 
the falling off and the retention (all p > 0.05). A level of 
p < 0.05 was considered statistically significant.

Results
Participant characteristics
Table  1 shows the demographic and clinical character-
istics of the patients and caregivers. The average age of 
the patients was 48 years old (SD = 7.68; range: 26–64), 
most of them had graduated from senior middle school 
(39.1%), 91.3% were married, and their main caregiv-
ers were their partners (73.9%). The disease stages were 
mostly stage I (43.5%). The mean age of the caregivers 
was 46 (SD = 9.66; range: 27–64), 78.3% were male, 30.4% 
had graduated from junior middle school or below, and 
most of them were married (95.7%).

Feasibility outcomes
Enrollment and retention
As showed in Figs.  1 and 85 dyads of breast cancer 
patients and caregivers were screened, excluding those 
with metastatic cancer (n = 12 dyads), treatment was 
almost over (n = 9 dyads), unable to use a smartphone 
(n = 3 dyads), and without caregivers (n = 5 dyads). Fifty-
six dyads were contacted, and 35 dyads were enrolled 
for the intervention. The main reasons for not attending 
included lacking of interest in the intervention (n = 11 
dyads), unable to participate due to medical reasons (n = 7 
dyads), disapproval from caregivers (n = 1 dyads), and 
reluctance to discuss the topic of disease (n = 2 dyads). 
Overall, the enrollment rate was approximately 62.5%. 
Data from participants who did not watch the interven-
tion modules were excluded. The retention of partici-
pants was acceptable with 85.7% (30/35) of patients and 
71.4% (25/35) of caregivers completed the post-interven-
tion measurements. The final analysis used data from 23 
dyads of participants.

Adherence and acceptability
The mean number of watching modules was 2.8 ± 0.8 
for breast cancer patients and 2.6 ± 0.8 for caregivers. 
52.2% of patients and 47.8% of caregivers watched 3 
modules. For the loving-kindness meditation practice, 
the mean time of practice was 13.7 ± 7.0 days for breast 
cancer patients and 8.8 ± 6.0 days for caregivers. 34.8% 
of patients practiced for 15 to 21 days and 52.2% of care-
givers practiced for < 7 days. For the three good things 
practice, the mean time of practice was 14.3 ± 4.9 days 
for breast cancer patients and 10.6 ± 5.4 days for caregiv-
ers. 56.5% of patients and 47.8% of caregivers practiced 
for 7 to 14 days (see Table 2). The main reasons for par-
ticipants’ failure to complete the module watching and 
homework were forgetting homework, side effects caused 
by chemotherapy during the intervention, and caregivers 
being busy with work and taking care of the patients.

Table 1  Breast cancer patient and caregiver demographic and 
clinical characteristics at baseline (n = 23 dyads)
Characteristics Patients n(%) Caregivers n(%)
Gender
  Female 23(100.0) 5 (21.7)
  Male - 18 (78.3)
Education
  Junior middle school or below 8 (43.5) 7 (30.4)
  Senior middle school 9 (39.1) 6 (26.1)
  University or above 4 (17.4) 10 (43.5)
Employment status
  Yes 3 (13.0) 11 (47.8)
  No 20 (87.0) 12 (52.2)
Marital status
  Unmarried/Divorced 2 (8.7) 1 (4.3)
  Married 21 (91.3) 22 (95.7)
Religion
  No 20 (87.0) 22 (95.7)
  Yes 3 (13.0) 1 (4.3)
Primary caregiver
  Partner 17 (73.9)
  Children 4 (17.4)
  Parents 1 (4.3)
  Nursing workers 1 (4.3)
Disease stage (TNM)
  I 10 (43.5)
  II 7 (30.4)
  III 6 (16.1)
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Fig. 1  Recruitment flowchart
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Feedback from participants
Both patients and caregivers gave positive feedback 
about the homework, including the relaxing effect of 
the loving-kindness meditation and an increase in their 
mood when they focused on writing about three good 
things instead of thinking about other bad things. For 
patients, strengths are considered to be effective, used 
to identify their own outstanding characteristics in the 
face of threatening events, and increase their confi-
dence. For caregivers, trying sandwich communication 
in daily conversations was effective and improved their 
positive feelings during caregiving. However, caregiv-
ers also expressed the burden of the intervention, such 
as the daily workload of homework. The mean score of 
the patient acceptability scale was 27.61 ± 3.71, as well as 
the mean score of 25.91 ± 3.01 for caregiver. Most par-
ticipants chose “agree” or “strongly agree,” showing high 
acceptability of the intervention.

Preliminary outcomes
The results of the linear mixed model analysis are pre-
sented in Tables 3 and 4. In terms of the results from the 
dyad analysis, time had a significant effect on the CD-
RISC total score and dimensions of tenacity, strength, 
optimism, as well as on the HHI total score and dimen-
sions of positive attitude toward the present and future, 
taking positive action, maintaining close relationships 
with others (all p < 0.05). As shown by the means pre-
sented in Table  3, these outcomes improved in both 
patients and caregivers over time (except that the means 
decreased from T2 to T3 in the patients’ total CD-RISC 

score, optimism, and positive attitude towards present 
and future). The effects of the interventions on patients 
and caregivers differed in these areas over time. There 
was a significant effect of role on optimism, HHI scores, 
positive attitude towards present and future, and main-
taining close relationships with others; for example, 
patients showed higher levels of optimism than caregiv-
ers (all p < 0.05). In addition, multiple models showed 
that there were interactions of time×role in HHI score, 
positive attitude towards present and future, and main-
taining close relationships with others (all p < 0.05).

For individuals (see Table  4), time was significant in 
patients’ PB-DT-BC, FACT-B, and additional attention 
scores (all p < 0.05), but there were decreases between T2 
and T3 in FACT-B scores. Time had a significant effect 
on caregivers’ PAC scores, self-affirmation, CQOL scores, 
mental health, and spiritual health (all p < 0.05). However, 
there was no significant effect of time on patients’ physi-
ological status, social or family situation, emotional state, 
functional status, and additional attention or caregivers’ 
life expectancy, physical health, and social adaptation (all 
p > 0.05).

Discussion
This study constructed a 4-week online positive psycho-
logical intervention for breast cancer patients and tested 
its feasibility and preliminary effects, providing evidence 
for the use of online positive psychological interventions 
in breast cancer patients and their caregivers.

During the recruitment, 62.5% of individuals agreed to 
participate in this study, which is consistent with a previ-
ous meta-analysis report [42]. Early diagnosis of cancer 
might have made participants willing to participate in 
psychological support. The majority of cancer patients in 
the cancer treatment are unemployed [43], and sufficient 
time help them to participate, thus transfer their atten-
tion to the disease and treatment, and reduce the care-
giver’s psychological care burden, consistent with the 
open feedback of participants. It also verified the need 
for breast cancer patients and caregivers to seek psycho-
logical support, and the importance of positive psycho-
logical intervention during chemotherapy [44]. We used 
strategies to promote retention rate, such as sending 
daily intervention content via We-Chat and giving gifts to 
participants after follow-up, and results of this study also 
showed the good retention rate for participants.

We observed that the adherence of patients were higher 
than that of caregivers in this study. A meta-analysis of 
online psychological interventions showed that women 
had higher adherence than men [45]. Additionally, Beatty 
et al. showed that women were more likely than men to 
actively seek psychological help [46]. These might be the 
reasons why patients’ adherence was higher than care-
givers’. Meanwhile, 73.9% of caregivers were partners 

Table 2  Adherence condition of participants to watch module 
and complete homework (n = 23 dyads)
Variables Patients 

(n, %)
Care-
givers 
(n, %)

The number of module watched
  1 1 (4.3) 2 (8.7)
  2 6 (26.1) 8 (34.8)
  3 12 (52.2) 11 (47.8)
  4 4 (17.4) 2 (8.7)
The number weeks of loving-kindness medita-
tion completed
  <7 days 6 (26.1) 12 (52.2)
  7–14 days 4 (17.4) 7 (30.4)
  15-21days 8 (34.8) 2 (8.7)
  22–28 days 5 (21.7) 2 (8.7)
The number of three good things completed
  <7 days - 5 (21.7)
  7–14 days 13 (56.5) 11 (47.8)
  15-21days 6 (26.1) 6 (26.1)
  22–28 days 4 (17.4) 1 (4.3)
Figures 2a and b showed the acceptability of interventions reported by patients 
and caregivers, respectively.
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in this study, and were at work simultaneously, so their 
time was divided, which was also an important reason 
why they could not adhere to completing the interven-
tion, which was consistent with the open feedback. The 
proper arrangement of the caregiver’s homework needed 
to be considered. Although the participation rate of par-
ticipants was not high, their acceptability of this inter-
vention was positive, and most participants agreed or 
strongly agreed with the intervention, which also pro-
vides evidence that the intervention was acceptable for 
patients and their caregivers.

The intervention showed significant results in enhanc-
ing the positive psychological experiences of patients 
and caregivers. Following the intervention, levels of resil-
ience and hope improved significantly for both patients 

and caregivers. Indeed, previous studies have shown that 
giving cancer patients or caregivers positive psychologi-
cal interventions significantly improves resilience and 
hope [14, 47, 48]. However, parts of the CD-RISC and 
HHI scores declined from T1 to T2 and T2 to T3 after 
the intervention, possibly due to the mood swings caused 
by chemotherapy side effects [49] and follow-up effects. 
Caregivers, by contrast, benefited more consistently and 
significantly from the intervention. This was supported 
by the open feedback from our participants and consisted 
with the research of Beatty et al. [46]. Levels of PB-DT-
BC and PAC scores were significantly improved. Studies 
have shown that resilience may significantly predict posi-
tive perceived benefits, which might be one of the rea-
sons why perceived benefits changed significantly after 

Fig. 2  Acceptability of interventions for breast cancer patients and caregivers (n = 23 dyads)
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receiving this intervention [50]. Fan et al. highlighted that 
participants could improve their positive cognitive abili-
ties and mobilize their own strength to deal with the dis-
ease by being supported to accept and pay attention to 
the present [51]. This was consisted with the open feed-
back from caregivers. Another reason might be that the 
psychological states of the patients and caregivers mutu-
ally influenced each other [22]. The dyadic intervention 
program provided to patients and caregivers might be 
the reason for the improvement in preliminary effects. In 

this study, positive introduction to others helped patients 
and caregivers to explore mutual strengths, guided them 
to perceive the potential strength of themselves and sup-
porters when faced with threatening events, exert family 
support, and promote positive psychological experience 
of patients and caregivers. Similarly, patients and care-
givers practiced the sandwich communication method 
with each other during the intervention, through the 
training of communication skills to improve the way of 

Table 3  Preliminary effects of the intervention (n = 23 dyads)
Mean (SD) F P

Outcomes fixed effect Survivor Caregiver
T1 T2 T3 T1 T2 T3

CD-RISC 60.87
(13.76)

69.00
(17.20)

64.65
(9.05)

57.48
(14.70)

67.83
(16.55)

76.35
(18.09)

    Time 19.65 < 0.001
    Role 1.33 0.251
    Time×Role 1.61 0.207
  Tenacity 32.09

(8.21)
35.04
(9.58)

36.78
(9.40)

30.65
(7.83)

35.87
(9.27)

40.39
(9.56)

    Time 15.45 < 0.001
    Role 1.04 0.310
    Time×Role 1.89 0.172
  Strength 18.96

(4.40)
21.91
(5.41)

22.65
(5.16)

19.00
(4.86)

22.00
(5.52)

24.00
(6.16)

    Time 16.20 < 0.001
    Role 0.12 0.728
    Time×Role 0.37 0.547
  Optimism 9.83

(2.39)
12.04
(2.98)

11.91
(3.04)

7.83
(3.19)

9.96
(3.022)

11.96
(3.39)

    Time 25.09 < 0.001
    Role 6.40 0.013
    Time×Role 2.71 0.102
HHI 37.30

(3.21)
34.52
(3.36)

38.04
(3.59)

34.44
(2.68)

37.39
(3.22)

40.65
(3.19)

    Time 25.29 < 0.001
    Role 9.51 0.002
    Time×Role 15.68 < 0.001
  Positive attitude towards present and future 12.09

(1.28)
12.30
(1.52)

12.09
(1.20)

10.87
(1.10)

12.17
(1.03)

13.35
(0.98)

    Time 25.59 < 0.001
    Role 22.45 < 0.001
    Time×Role 25.59 < 0.001
  Take positive action 13.39

(1.41)
10.04
(1.22)

13.57
(1.50)

12.44
(1.20)

13.35
(1.53)

13.83
(1.53)

    Time 4.40 0.038
    Role 0.19 0.667
    Time×Role 2.66 0.105
  Maintain close relationships with others 11.83

(1.15)
12.17
(1.23)

12.39
(1.41)

11.13
(1.01)

11.87
(1.10)

13.48
(1.24)

    Time 35.07 < 0.001
    Role 10.89 < 0.001
    Time×Role 13.13 < 0.001
SD standard deviation; df degree of freedom; CD-RISC, Connor-Davidson Resilience Scale; HHI, Herth Hope Index.
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communication between patients and caregivers, pro-
mote mutual understanding, and enhance their positive 
feelings.

Unfortunately, parts of the participants’ quality of life 
did not significantly improve. This study was conducted 
during chemotherapy, which caused side effects that 
might have affected our results. Meanwhile, only four 
patients (17.4%) and two caregivers (8.7%) who watched 
all the modules, and fewer patients and caregivers who 
completed homework for ≥ 3 weeks. This might limited 
the effect of our intervention, as previous studies has 
found that higher compliance is associated with higher 
motivation and quality of life [52]. Although this study 
arranged corresponding health education knowledge in 
each module, this was not enough and not sufficiently 
individualized based on the results and open feedback, 
and the online application of the intervention might 
restrict the benefits of participants getting together 
with others, thus face-to-face group-based intervention 
should be considered for future research.

There were still some limitations that were worth men-
tioning. Firstly, the sample size included in this study 
was small and most of the caregivers were partners, it 
was not known whether caregivers have different effects 
of the intervention based on their different roles. The 
characteristics of family caregivers affected the subject’s 
positive psychological responses has not been explored, 
which was also considered to be explored in the future 
study with a large sample size. Secondly, we did not 
measure the negative emotion on participants. Previ-
ous studies have shown that psychological interventions 
can decrease negative emotion in cancer patients, such 
as anxiety and depression [53], and negative emotion 
has positive effects on cancer patients’ quality of life [54, 
55]. A baseline distress screening measure to assess par-
ticularly for anxiety and depression should be considered 
for application in future studies. Thirdly, in the interven-
tion, we only made participants recognize negative emo-
tions without expressing and ignored the positive effects 
of negative emotion expression. Therefore, a design 

Table 4  Preliminary effects of the intervention separately (n = 23 survivors; n = 23 caregivers )
Mean(SD) F P

Outcomes Survivor Caregiver
T1 T2 T3 T1 T2 T3

PB-DT-BC 53.44
(7.80)

60.13
(11.60)

64.65
(9.05)

16.32 < 0.001

FACT-B 58.35
(14.22)

69.87
(15.86)

67.39
(15.23)

4.10 0.047

  physiological status 8.78
(5.36)

11.17 (6.41) 8.96 (5.25) 0.01 0.918

  Social/family situation 16.30 (3.97) 19.26 (4.61) 18.04 (5.98) 1.44 0.234
  Emotional state 4.39

(3.84)
6.96 (3.96) 6.30 (3.66) 2.90 0.093

  Functional status 17.65 (5.74) 17.44 (4.43) 18.09
(4.36)

0.10 0.759

  Additional attention 11.22 (5.39) 15.04 (6.40) 16.00
(6.74)

7.06 0.010

PAC 32.87
(5.97)

36.39
(6.49)

37.00
(7.83)

4.38 0.040

  Self-affirmation 16.70
(4.27)

20.09
(4.21)

20.30
(4.98)

7.52 0.008

  Life expectancy 16.17
(2.53)

16.30
(3.35)

16.70
(3.23)

0.35 0.556

CQOL 194.52
(58.49)

202.39
(51.38)

232.96
(55.79)

5.75 0.019

  physical health 55.17
(14.01)

50.52
(13.79)

56.83
(15.73)

0.15 0.699

  Mental health 34.91
(23.84)

41.35
(21.19)

51.04
(23.77)

5.93 0.018

  Social adaptation 53.48
(21.07)

54.78
(18.92)

64.09
(16.82)

3.70 0.058

  Spiritual health 50.96 (15.45) 55.74 (14.28) 61.00
(13.46)

5.83 0.018

Time enters the fixed effect as the main effect; df degree of freedom, SD standard deviation.

PB-DT-BC, Perceived Benefits of Diagnosis and Treatment of Breast Cancer; FACT-B, Functional Assessment of Cancer Therapy - Breast; PAC, Positive Aspects of 
Caregiving; CQOL, Caregiver Quality Of Life Scale.
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culturally appropriate education for the negative emo-
tion expression should be applied in the next research. 
Fourthly, although the preliminary intervention results 
of this study also showed positive effects, but we did not 
measure the effect between groups, and the intervention 
effect needs to be tested in the future with larger sample 
sizes and randomized controlled trials.

Conclusion
This study constructed a positive psychological inter-
vention program for breast cancer patients and caregiv-
ers. Through the feasibility study, we found the online 
positive psychological intervention was feasibility among 
breast cancer and their caregivers, and had preliminary 
effects on participants’ resilience, hope, perceived ben-
efits, positive aspects of caregiving, and quality of life. An 
advantage of this study was the use of the online psycho-
logical intervention. It is necessary to implement online 
positive psychological intervention, which can be con-
sidered as psychological care during adjuvant therapy for 
breast cancer patients and their caregivers. The valida-
tion of the intervention could represent the next step in 
randomized controlled trials. Although the intervention 
had no effect on participants’ physical health and social 
adjustment, this provides a direction for improving the 
intervention program.
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