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Introduction

Patient-reported outcomes (PRO), including quality 
of life (QOL) assessment, are often used as outcome 
measures in clinical trials, especially for patients with 
breast cancer. Medical staff may not fully understand 
the issues and challenges faced by the patients that 
are reported by PRO. Previous studies suggest that 
feedback regarding PRO improves patient–physician 
communication (Rubenstein et al., 1995; Espallargues 
et al., 2000; Boyes et al., 2006), and routine assessment 
using measures of PRO in clinical oncology practice has 
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important health benefits for patients (Boyes et al., 2006; 
Detmar et al., 2002; Gilbody et al., 2002; Velikova et 
al., 2004; Greenhalgh et al., 2005; Valderas et al., 2008; 
Fischer et al., 2012). Researches by Temel et al., (2010; 
2017) demonstrated important benefits from monitoring 
QOL in early palliative care of patients with lung cancer 
and Sullivan et al., (2019) showed that the palliative care 
was associated with a survival benefit among patients 
with advanced lung cancer. However, these effects have 
not been clarified among outpatients with breast cancer.

A care notebook was developed as a way to measure 
patients’ QOL in daily clinical oncology practice 
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(Kobayashi et al., 2005). The Care Notebook allows 
clinical oncologists to easily collect valid and reliable 
QOL information with a minimal burden on patients 
(Kobayashi et al., 2005). The Department of Medical 
Oncology of Leiden University Medical Centre in the 
Netherlands has implemented a self-monitored QOL 
(SMQOL) intervention using the Care Notebook. 

In our study, we used data from a randomized 
controlled trial (RCT) that aimed to investigate the 
effects of SMQOL in early breast cancer in Netherlands 
and Japan. This RCT was an international collaborative 
study between Netherlands and Japan, which aimed 
to investigate the beneficial effects of the SMQOL 
intervention on aspects of communication, medical care, 
and outcomes in patients with early breast cancer in the 
Netherlands and Japan who were treated with adjuvant 
or neo-adjuvant chemotherapy (Lugtenberg et al., 2020). 
Preliminary results on the assessment of the extent to 
which QOL-topics in the primary objective of this study 
have been published for Dutch patients treated in the 
Netherlands (Lugtenberg et al., 2020). In our article, we 
report the results for Japanese patients as a preliminary 
analysis in the effectiveness of the SMQOL intervention 
on self-efficacy of communication between physicians 
and patients, specifically outpatients with breast cancer. 
The primary objective of the collaborative study was to 
assess the extent to which QOL-topics and secondary 
objectives were the assessment of outcomes using the 
Perceived Efficacy in Patient–Physician Interactions 
(PEPPI) and the Hospital Anxiety and Depression Scale 
(HADS) questionnaires. The present study was one of the 
secondary objectives of the collaborative study; however, 
we were unable to assess the primary objective owing to 
the lack of a considerable amount of data.

A previous study investigating a SMQOL intervention 
for patients with cancer receiving palliative did not 
show a significant overall effect on global QOL in an 
intention to treat (ITT) analysis (Matsuda et al., 2019). 
When evaluating the effects of a SMQOL intervention, 
it is important to consider the self-efficacy aspects of 
communication between patients and physicians as a PRO. 
For instance, Detmar et al., (2002) described how QOL 
assessments in daily clinical oncology practice facilitate 
discussion of QOL issues, and can heighten physicians’ 
awareness of their patients’ QOL in patient–physician 
communication. An important feature of our study is 
that we assessed the self-efficacy of communication 
between patients and physicians using a SMQOL 
intervention. Previous studies have reported that women 
are most vulnerable to psychological morbidity at 
diagnosis (Stafford et al., 2013). Intensive psychological 
intervention is necessary for patients with breast cancer 
as well as for women with suspected breast cancer with 
high scores on HADS at preconsultation (Iwatani et al., 
2013). Therefore, we also focused on the effectiveness 
of the SMQOL intervention for outpatients with breast 
cancer that also had depression or anxiety (as indicated 
by HADS scores).

The present study aimed to evaluate the effectiveness 
of SMQOL intervention after 4 months on self-efficacy of 
communication between patients and physicians among 

outpatients with breast cancer in Japan. Additionally, 
we conducted subgroup analyses for participants with 
depression or anxiety.

Materials and Methods

Study design
Details of the study design have been previously 

published (Lugtenberg et al., 2020). The trial design 
followed the Standard Protocol Items: Recommendations 
for Interventional Trials (SPIRIT) 2013 statement (Chan et 
al., 2013). The prospective RCT started at Saitama Cancer 
Center in July 2014 and concluded in November 2016. 
All participants were asked to provide written informed 
consent to participate in the study. After providing 
consent and completing a case report form (CRF) with the 
researchers, patients were randomized to an intervention 
group (SMQOL) or a control group (usual care). 

The CRF covered items such as age, Eastern 
Cooperative Oncology Group performance status (PS) 
cancer stage (I, II, or III); estrogen receptor (ER) and/
or progesterone receptor (PR) (positive or no); human 
epidermal growth factor receptor 2 (HER2) (positive 
or no); timing for the implementation of chemotherapy 
(adjuvant or neo-adjuvant); and previous radiotherapy 
(yes or no).

Study setting
After obtaining ethical approval from the Institutional 

Review Board of Saitama Cancer Center (CA014-14), the 
trial was registered with the UMIN clinical trials registry 
(trial registration number: UMIN000026212. Issue Date: 
February 19, 2017).

Patients and eligibility criteria
Eligibility criteria included patients aged 20 

years, scheduled to receive neo-adjuvant or adjuvant 
chemotherapy or over who were in a physical condition 
that allowed them to tolerate the investigation. 

Randomization and blinding
Eligible participants were randomly assigned using 

a permuted-block technique with a randomization list 
(random permutated blocks with a block size of four) 
(Hully et al., 2001). Allocation to the intervention group 
was performed by the principal researcher. Eligible 
patients and researchers were not informed as to which 
group patients were randomized, but no blinding was 
performed.

Intervention
Intervention group

Patients randomly assigned to the intervention group 
were asked to complete a paper-based QOL-monitor in 
addition to usual care. Patients completed the QOL-monitor 
before every consecutive visit (starting at the end of the 
second cycle). The QOL-monitor included the following 
items: the Care Notebook (Care Notebook Center: http://
www.care-notebook.com/en/download.html) (Kobayashi 
et al., 2005), the European Organization for Research 
and Treatment of Cancer Breast Cancer-specific QOL 
questionnaire (BR-23) (Sprangers et al., 1996), the 
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performed. The sample size used in our previous RCT 
was considered a feasible sample size. 

The outcomes were analyzed following a modified 
ITT principle. For the modified ITT (Dossing et al., 
2006), we excluded patients who did not complete the 
PEPPI questionnaire at baseline (after group allocation). 
The last observation carried forward (LOCF) method was 
used to manage missing data due to attrition (Lydersen S., 
2019). Specifically, if an observation was missing, the last 
observed value was imputed at future time points where 
it was missing.

Analysis of covariance (ANCOVA) was used to assess 
the difference in PEPPI scores between the intervention 
and control groups. The PEPPI total score at 4 months 
was used as the dependent variable, and the baseline 
PEPPI score and group assignment were used as fixed 
factors for the independent variables in a simple model. 
In addition to the simple model, we used a full model 
adjusted for age, cancer stage, ER and/or PR, HER2, 
timing of chemotherapy, previous radiotherapy, marital 
status, and employment at the time of diagnosis as 
covariates. Additionally, we conducted ANCOVA with 
simple and full models for sub-analyses with anxiety/
no anxiety groups and depression/no depression groups. 
Those with a HADS-Anxiety score of <8 were classified 
as the no anxiety group, whereas a HADS-Anxiety score 
of ≥8 was classified as the anxiety group. Those with a 
HADS-Depression score of <11 were classified as the no 
depression group, whereas a HADS-Depression score 
≥11 was classified as the depression group (Zigmond 
and Snaith, 1983). P < 0.05 (two-sided) was considered 
statistically significant. Statistical analyses were 
performed with SAS version 9.4 (SAS Institute Inc., 
Cary, NC, USA).

Results

Study participation
Patients were enrolled from October 2014 to 

November 2016. A flow-chart of randomized participating 
patients is presented in Figure. 1. In total, 232 patients 
were considered eligible and randomized; 116 each in the 
control and intervention groups. Seven patients (control 
group: n = 4, intervention group n = 3) did not answer the 
PEPPI questionnaires at baseline after group allocation, 
leaving 225 patients for inclusion in the analysis (control 
group: n = 112, intervention group: n = 113). 

Patient characteristics
The characteristics of participating patients at baseline 

are shown in Table 1. The mean age in the intervention 
group was 52.0 years and that in the control group was 
54.3 years. The majority of patients had cancer stage I or 
II, were hormone receptor positive and HER2 negative, 
receiving adjuvant chemotherapy, and had not previously 
received radiotherapy. Most patients were married or 
had a partner, and about half were employed at the time 
of diagnosis. The mean (standard deviation) PEPPI total 
score, HADS-Anxiety score, and HADS-Depression score 
at baseline for patients in the intervention and control 
groups were: 34.4 (7.1) and 34.6 (7.1), 6.9 (3.6) and 7.7 

National Comprehensive Cancer Network Distress 
Thermometer (Roth et al., 1998), one free text dialog box, 
and one question assessing additional supportive care 
needs. Detailed information on this intervention has been 
previously published (Lugtenberg et al., 2020).

Control group
The control group received “usual care” or routine 

practice that medical staff provides during course of 
routine clinical care for patients with breast cancer.

Outcome measures
We used the PEPPI and the HADS questionnaires 

as the outcome measures. These scales were part of the 
questionnaires that were used in the RCT.

PEPPI 
Self-efficacy for communication between patients and 

physician was reported by patients, and assessed using 
the PEPPI questionnaire (Maly et al., 1998; Matsuda et 
al., 2019). Participants responded to each question on a 
scale from 1 to 5, with 5 representing “very confident,’’ 
and 1 representing “not at all confident.” The range of 
possible scores for the full PEPPI scale is 10–50, with 
50 representing the highest level of patient-perceived 
self-efficacy. 

HADS
Anxiety and depression were measured by the HADS 

(Zigmond and Snaith, 1983; Kugaya et al., 1998). The 
HADS performs well in assessing symptom severity 
and presence of anxiety disorders and depression in 
somatic, psychiatric, and primary care patients, as well 
as in the general population. The HADS is a four-point, 
14-item self-assessment scale to measure psychological 
distress, and has two factors. The instrument is divided 
into anxiety and depression subscales, each containing 
seven intermingled items. Each item scores on a 4-point 
Likert scale, giving maximum subscale scores of 21 for 
depression and anxiety, respectively (Zigmond and Snaith, 
1983; Kugaya et al., 1998). The cut-off point of the anxiety 
subscale is 7/8 and the cut-off point of the depression 
subscale is 10/11 (Zigmond and Snaith, 1983).

Data collection and time points 
Sociodemographic data for eligible participants 

were collected at baseline (after group allocation). The 
outcomes were also collected at baseline (after group 
allocation), and at 2 and 4 months for both the control 
and intervention groups. The outcomes reported in this 
study were assessed at baseline and 4 months in both the 
control and intervention groups.

Participant characteristics
Sociodemographic data included age, marital status, 

and employment at time of diagnosis. Clinical data were 
obtained from the CRF.

Statistical analysis
In terms of the sample size, as our study used data 

from our previous RCT, a formal power analysis was not 
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(4.0), and 9.4 (3.4) and 10.0 (3.8), respectively. 

Modified ITT and subgroup analyses
In the simple model, the modified ITT, anxiety/no 

anxiety, and depression/no depression groups showed the 
SMQOL intervention had no significant effect on PEPPI 
total score. In the full model, we additionally adjusted for 
age, cancer stage, ER/PR, HER2, timing of chemotherapy, 

Intervention group (n = 113) Control group (n = 112)
Sociodemographic data
Age, mean (SD) 52 -10.1 54.3 -10.3
Partnered/married, n (%) 102 -90.3 104 -92.9
Employed at time of diagnosis, n (%) 64 -56.6 65 -58
Clinical data
Eastern Co-operative Oncology Group performance status, n (%)

0 113 -100 112 -100
Cancer stage, n (%)

I 26 -23 21 -18.8
II 72 -63.7 72 -64.3
III 15 -13.3 19 -17

ER* and/or PR**, positive, n (%) 81 -71.7 69 -61.6
HER2*** positive, n (%) 34 -30.1 42 -37.5
Timing for the implementation of chemotherapy, n (%)

Adjuvant 81 -71.7 80 -71.4
Neo-adjuvant 32 -28.3 32 -28.6

Previous radiotherapy, n (%) 12 -10.6 15 -13.4
Missing value 2 -1.8 2 -1.8

PEPPI† 34.4 -7.1 34.6 -7.1
HADS‡-Anxiety, mean (SD) 6.9 -3.6 7.7 -4
HADS‡-Depression, mean (SD) 9.4 -3.4 10 -3.8

Table 1. Baseline Characteristics in the Modified Intention to Treat Population (N = 225)

SD, standard deviation; Abbreviations: *ER, estrogen receptor; **PR, progesterone receptor; ***HER2, human epidermal growth factor receptor 
2; †PEPPI, Perceived Efficacy in Patient-Physician Interactions; ‡HADS, Hospital Anxiety and Depression Scale

Figure 1. The study flow. * ITT, intention to treat; **HADS, Hospital Anxiety and Depression Scale  
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previous radiotherapy, marital status, and employment at 
the time of diagnosis. This model revealed a significant 
between-group difference in PEPPI total score for the 
anxiety group (difference between the groups: 2.36, 
P = 0.045) (Table 2). 

Among patients with anxiety, the PEPPI total score 
for those in the intervention group was higher than the 
control group at 4 months. The modified ITT analysis 
showed no significant differences between the intervention 
and control groups in the no anxiety, no depression, and 
depression groups. The results are presented in Table 2 
and Figure 2.

Discussion

In the group of outpatients with breast cancer that 
also had anxiety, routine use of SMQOL improved 

self-efficacy for communication between patients and 
physicians. However, in the group with depression, 
the SMQOL intervention did not significantly improve 
communication self-efficacy, although the PEPPI total 
score in the intervention group tended to be higher 
than that in the control group at 4 months (Figure 2). 
Our finding supported our hypothesis that the SMQOL 
intervention improved the self-efficacy for patient–
physician communication. Our findings will help to 
address the gap in research on SMQOL interventions for 
outpatients with breast cancer, especially those that also 
experience depression or anxiety. Increased knowledge 
regarding SMQOL for this patient population will support 
improved patient–physician communication. A previous 
study reported that if clinicians rely on patients to initiate 
discussion of psychosocial issues, patients’ problems 
may go unaddressed (Taylor et al., 2011). Our results 

Figure. 2 Changes in Perceived Efficacy in Patient–Physician Interactions (PEPPI) scores of patients over time: mean 
values of individual changes. Abbreviations: SE, standard error; † HADS, Hospital Anxiety and Depression Scale 

Simple model Difference between the groups 95%CI P-value†
Modified ITT § (n = 225) 0.64 -0.77 to 2.05 0.372
     No anxiety group HADS¶-Anxiety < 8 (n = 130) −0.08 -1.95 to 1.78 0.931
     Anxiety group HADS¶-Anxiety ≥ 8 (n = 94) 1.78 -0.33 to 3.89 0.098
     No depression group HADS¶-Depression < 11 (n = 145) 0.31 -1.4 to 2.02 0.721
     Depression group HADS¶-Depression ≥ 11 (n = 80) 1.16 -1.35 to 3.66 0.36
Full model Difference between the groups 95%CI P-value‡
Modified ITT § (n = 222) 0.89 -0.56 to 2.35 0.226
     No anxiety group HADS¶-Anxiety < 8 (n = 128) 0.02 -1.92 to 1.96 0.982
     Anxiety group HADS¶-Anxiety ≥ 8 (n = 93) 2.36 0.06 to 4.66 0.045
     No depression group HADS¶-Depression < 11 (n = 145) 0.36 -1.43 to 2.15 0.693
     Depression group HADS¶-Depression ≥ 11 (n = 77) 1.74 -0.91 to 4.40 0.194

Abbreviations: CI: confidence interval; "Analysis of covariance was used; †P value: Simple model: adjusted for baseline of PEPPI; ‡ P-value: Full 
model: simple model + age, cancer stage (I, II, III), estrogen receptor and/or progesterone receptor (positive or no), human epidermal growth factor 
receptor 2 (positive or no), timing of chemotherapy (adjuvant or neo-adjuvant), previous radiotherapy (Yes or No), marital status (Yes or No), and 
employed at time of diagnosis (Yes or No)."§ ITT, intention to treat; ¶ HADS, Hospital Anxiety and Depression Scale  

Table 2. Estimates of the Intervention Effects on Perceived Efficacy in Patient-Physician Interactions Scores on 
Self-Monitoring Quality of Life Intervention after 4 Months
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suggested that SMQOL may benefit patient–physician 
communication, and use of SMQOL was effective and 
practical in outpatients with breast cancer with depression 
or anxiety. A previous study showed that routine 
assessment of health-related QOL among patients with 
cancer had an impact on physician–patient communication 
(Velikova et al., 2004; Epstein et al., 2017). Routine 
use of SMQOL in clinical practice may also facilitate 
improvements in patient–physician communication as a 
communication tool. 

Patients with breast cancer undergoing hormone 
therapy might experience serious psychological symptoms 
(Iioka et al., 2020). Preliminary results of the RCT 
indicated that the use of SMQOL during breast cancer 
treatment with chemotherapy might lead to more frequent 
discussions of health-related QOL topics, especially 
regarding psychosocial and breast cancer-specific issues 
(Lugtenberg et al., 2020). An intervention such as SMQOL 
may be needed in clinical practice for patients with 
breast cancer that also have depression or anxiety. The 
present study provided evidence for the use of SMQOL 
in clinical practice for these patients. The previous 
study described that a preconsultation educational group 
intervention improved patients’ shared decision-making 
quality (Causarano et al., 2015). The use of SMQOL in 
clinical practice might be useful for decision-making 
during treatment.

Finally, there were some limitations in this study. 
The present study did not use a double-blind design, but 
eligible patients and researchers were not informed to 
which group patients were randomized until the study 
started. Additionally, the outcome measures were clearly 
set and used reliable scales. 

The collaborative study was powered for the total 
group of Japanese and Dutch patients and not for this 
subgroup, nor for all the secondary outcome measures. 
The present study was assessed as PEPPI of the secondary 
outcome measure. A sample size of 225 per group at 4 
months follow-up was calculated to provide 80% power 
to detect statistically significant differences in mean levels 
of primary outcomes between the two groups (as small as 
2.5 of the applicable standard deviation, using two-sided 
0.05 significance tests). These power calculations were 
based on a simple two-group comparison of a single 
outcome variable at the 4-month follow-up visit with an 
independent t-test. However, the sample size did not have 
sufficient power because the estimated standard deviation 
of PEPPI total score was 11.1, and the minimum detectable 
difference was 1.0. The modified ITT analysis showed 
no significant effect on PEPPI total score, because the 
estimated standard deviation was larger than the expected 
value. However, the information about the effect size 
of PEPPI in our study will probably be useful for any 
plan to calculate sample size. Additionally, a previous 
study showed that a modified ITT analysis allowed a 
systematically less biased approach to evaluate the effects 
of an intervention (Currow et al., 2012).

Our study suggests the SMQOL has practical use for 
outpatients with breast cancer that have depression or 
anxiety. Worldwide, there are limited SMQOL measures 
available for outpatients with cancer. The SMQOL 

intervention that was used in our study may help to address 
this lack. Our findings help to clarify the practical use of 
a SMQOL intervention for outpatients with breast cancer 
that also have depression or anxiety. We recommend the 
use of a SMQOL intervention for outpatients with breast 
cancer that have depression or anxiety in healthcare 
facilities. 
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