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Abstract
Background: A self-help workbook is expected to support cancer patients to cope with physical and
psychosocial distress, to facilitate communication with medical staff, and to improve quality of life
(QOL). We conducted a randomized controlled trial to evaluate the effectiveness of a self-help workbook
intervention on QOL and survival.

Methods: From June 2014 to March 2015, patients with breast, colorectal, gastric, and lung cancer
receiving outpatient chemotherapy were randomized into an intervention group (n = 100) or control group
(n = 100). Intervention group participants received workbooks originally made for this study, read advice
on how to cope with distress, and filled out questionnaires on the workbooks periodically. EORTC QLQ-
C30 was evaluated at baseline, at 12 weeks, and at 24 weeks. The primary endpoint was Global Health
Status / QOL scale (GQOL).

Results: No significant interaction was observed between the intervention and time in terms of GQOL or
any of the functional scales. Among the 69 patients who continued cytotoxic chemotherapy at 24 weeks,
the intervention was significantly associated with improved emotional functioning scores (P = 0.0007).
Overall survival was not significantly different between the two groups.

Conclusions: Self-help workbook intervention was feasible in cancer patients receiving chemotherapy.
Although the effect of the intervention was limited, the intervention may improve emotional functioning
among patients who receive long-term cytotoxic chemotherapy.

Trial registration: UMIN Clinical Trials Registry, UMIN000012842. Registered 14 January 2014,
https://upload.umin.ac.jp/cgi-open-bin/ctr_e/ctr_view.cgi?recptno=R000015002

Background
Cancer patients receiving chemotherapy experience the physical and psychosocial distress of coping with
a life-threatening disease and treatments that negatively influence their quality of life (QOL). The number
of patients who receive chemotherapy on an outpatient basis is increasing, but few receive enough
psychosocial support to relieve their distress.

For cancer patients, mainly for newly diagnosed patients, various psychosocial support programs have
been developed and used all over the world, which are based on cognitive behavioral therapy, coping
skills training, psychoeducation, psychotherapy, counseling, peer support, and relaxation. Via randomized
controlled trials, several researchers have evaluated the effectiveness of such psychosocial support
programs, including patient navigation [1], nurse navigator intervention [2], psychoeducational
intervention [3], computer-based patient support systems [4], telephone therapy [5], internet peer support
[6], internet coping group program [7], expressive writing intervention [8], and meaning-centered group
psychotherapy [9], but only a few studies have demonstrated significant effectiveness of these programs.
Several meta-analyses have been performed to evaluate the interventions; in two meta-analyses for
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patients with newly diagnosed early stage cancer, no significant effects were observed for general QOL,
while a small improvement was observed when QOL was evaluated using cancer-specific subscales [10]
or an emotional subscale [11]. Additionally, in a large-scale meta-analysis for patients with both early and
advanced cancer, significant small-to-medium effects on emotional distress and QOL were observed [12].
These data mean that psychosocial support programs are effective in some patients, especially with
regard to emotional distress, but the effects are limited and show inconsistent results among all studies
and all patients. Considering the cost, limited human resources and limited effects, we need to establish
more effective, more efficient, and individualized interventions with better cost-benefit ratios.

Whether or not psychosocial support programs improve overall survival has been another important topic
since one study showed survival benefit from supportive group therapy in patients with metastatic breast
cancer in 1989 [13]. A meta-analysis showed that psychosocial interventions improved survival at 12
months but not at longer-term follow-up in patients with metastatic breast cancer [14]. In 2010, early
palliative care, including psychosocial support, reportedly yielded survival benefit in patients with
metastatic non-small-cell lung cancer [15], and now many oncologists recognize the value of early
intervention for cancer patients.

A self-help workbook is a simple intervention tool that requires little human and financial resources. It is
expected to support patients to cope with distress, to facilitate communication with medical staff, to help
decision making, and to improve QOL. Some studies have suggested the effectiveness of a self-help
workbook in patients with early breast cancer [16,17].

We made an original self-help workbook for this study and conducted a randomized controlled trial to
evaluate the feasibility of self-help workbook intervention and its effectiveness on QOL. We also
exploratorily evaluated overall survival in this study.

Methods

Study design
This is an open-label, single-center, randomized trial designed to evaluate QOL in cancer patients treated
with standard chemotherapy and supportive care with and without self-help workbooks.

Patient population
Adult (≥ 20 years old) patients with breast, colorectal, gastric, or lung cancer who were continuing or
started to receive chemotherapy on an outpatient basis at the Department of Medical Oncology,
Toranomon Hospital, and who provided written informed consent, were considered eligible for study
participation. Patients were excluded if planned duration of their chemotherapy was less than 12 weeks,
if they received investigational treatment, if their general condition was regarded as not good enough to
allow for participation in this study, if they were unable to read or complete questionnaires in Japanese,
or if they had severe cognitive dysfunction or severe psychiatric disorder.
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Randomization
Enrolled patients were randomized to the control arm or the intervention arm on a 1:1 basis using a
permuted-block technique using a randomization list with a block size of four.

Intervention
In the control arm, patients were treated with standard chemotherapy and supportive care without
workbooks. In the intervention arm, patients received self-help workbooks written in Japanese, which
comprised two parts. Part one contained seven points of advice on:

(1) how to learn about and understand their own disease and condition,

(2) how to understand standard care,

(3) how to cope with problems related to disease or treatment,

(4) how to collect medical information,

(5) how to communicate with medical staff,

(6) how to make decisions, and

(7) how to create their own goals.

Part two contained questionnaires asking patients what their own goals and therapeutic goals were, what
their priorities were, and what they wanted to ask medical staff at the next available opportunity. The
patients in the intervention arm received the self-help workbooks soon after randomization, and then they
read the advice and filled out the questionnaires periodically. At 12 weeks and at 24 weeks, physicians
checked how useful they thought the workbooks were and how they used the workbooks using a
checklist.

Endpoints
The European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire-
Core 30 (QLQ-C30) was evaluated at baseline, at 12 weeks, and at 24 weeks. The primary endpoint was
Global Health Status / QOL scale (GQOL), and the secondary endpoints included five functional scales
from the EORTC QLQ C30, i.e., physical, emotional, social, cognitive, and role functioning. Also evaluated
and used as adjustment factors were nine symptoms scales, i.e., fatigue, nausea and vomiting, pain,
dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial difficulties. All scores were
calculated and transformed to a 0–100 scale according to EORTC methods [18]. For GQOL and the
functional scales, higher scores represent a higher level of functioning, and for the symptom scales,
higher scores represent a greater number of symptoms or difficulties. Overall survival among patients
with metastatic disease was also evaluated as an exploratory endpoint.
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Statistical analyses
This randomized controlled trial was designed to evaluate the effects of workbook intervention on GQOL
and the functional scales. The primary endpoint was GQOL analyzed in the intention-to-treat (ITT)
population. Change of GQOL and functional scales over time (at baseline, at 12 weeks, and at 24 weeks)
between the control arm and the intervention arm were evaluated using a mixed effects model. The
following covariates were entered into the model as adjustment factors: age, sex, primary site, metastatic
disease, employment status, marital status, and changes in symptom scales from baseline to 24 weeks.
In the analyses of the ITT population, missing data were handled using ignorable maximum likelihood
estimation. We also performed subgroup analyses among patients who continued cytotoxic
chemotherapy at 24 weeks because the workbook was directed at patients receiving cytotoxic
chemotherapy. As an exploratory analysis, overall survival was compared between two arms using
Kaplan–Meier analysis with log-rank tests. Statistical analyses were performed using SPSS Statistics 24
(IBM Corporation, Armonk, NY).

Results
From June 2014 to March 2015, 200 patients among 206 eligible patients were enrolled and randomized
to the control arm (n = 100) or the intervention arm (n = 100). One patient who was randomized to the
control arm withdrew consent before answering the first questionnaire at baseline and was excluded from
all analyses. The other 199 patients were included in the ITT analysis. Ninety-two patients (92%) in the
control arm and 90 patients (90%) in the intervention arm completed the questionnaires (Fig. 1). Among
the ITT population, 69 patients (35%) continued cytotoxic chemotherapy at 24 weeks. Others
discontinued cytotoxic chemotherapy due to completion of planned treatment, deterioration of their
general condition, or upon their own request. Baseline characteristics of the ITT population and the
patients who continued cytotoxic chemotherapy at 24 weeks are shown in Table 1.
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Table 1
Baseline characteristics of the intent-to-treat polulation and the patients who continued chemotherapy at

24 weeks

  Intent-to-treat
population
(n = 199)

  Patients who continued cytotoxic
chemotherapy at 24 weeks
(n = 69)

  Control Intervention   Control Intervention

Total, n 99 100   38 31

Age, years          

Median 60 57   62 53

Range 33–83 28–77   33–82 28–73

Sex, n (%)          

Male 21
(21%)

17 (17%)   14 (37%) 8 (26%)

Female 78
(79%)

83 (83%)   24 (63%) 23 (74%)

Primary site, n (%)          

Breast 66
(67%)

70 (70%)   16 (42%) 17 (55%)

Colorectal 24
(24%)

21 (21%)   15 (39%) 12 (39%)

Gastric 6 (6%) 5 (5%)   5 (13%) 1 (3%)

Lung 3 (3%) 4 (4%)   2 (5%) 1 (3%)

Metastatic disease,
n (%)

         

Yes 65
(66%)

64 (64%)   32 (84%) 20 (65%)

No 34
(34%)

36 (36%)   6 (16%) 11 (35%)

Prior chemotherapy,
n (%)

         

Yes 80
(81%)

74 (74%)   31 (82%) 19 (61%)

a Marital status was unknown in one patient in the control arm.
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  Intent-to-treat
population
(n = 199)

  Patients who continued cytotoxic
chemotherapy at 24 weeks
(n = 69)

No 19
(19%)

26 (26%)   7 (18%) 12 (39%)

Employment status,
n (%)

         

Employed 39
(39%)

41 (41%)   15 (39%) 15 (48%)

Not employed 60
(61%)

59 (59%)   23 (61%) 16 (52%)

Marital status, n
(%)a

         

Married 81
(82%)

84 (84%)   31 (82%) 24 (77%)

Not married 17
(17%)

16 (16%)   7 (18%) 7 (23%)

a Marital status was unknown in one patient in the control arm.

Among the ITT population, changes in mean scores of GQOL and the functional scales in the two arms
are shown in Fig. 2. At baseline, at 12 weeks, and at 24 weeks, mean scores (standard deviation) of GQOL
were 63.4 (22.0), 60.3 (23.4), and 60.8 (21.5) in the control arm and 65.9 (19.8), 63.5 (20.5), and 63.1
(19.6) in the intervention arm. No significant interaction was observed between the intervention and time
in terms of GQOL (P = 0.964) or any of the functional scales.

The changes of mean scores of GQOL and the functional scales in the 69 patients who continued
cytotoxic chemotherapy at 24 weeks are shown in Fig. 3. Although most scores tended to worsen over
time, only emotional functioning scores in the intervention arm showed improvement at 12 weeks and at
24 weeks than at baseline. Significant interaction was shown between the intervention and time on
emotional functioning (P = 0.0007). The intervention was not significantly associated with changes of
GQOL and other functional scales than emotional functioning.

The median follow-up time was 37.3 months among patients with metastatic disease. Up to 33 of 65
patients in the control arm and 28 of 64 patients in the intervention arm died, and overall survival was not
observed to be significantly different between the two arms (median, 30.4 months in the control arm and
not reached in the intervention arm; hazard ratio, 0.832; 95% confidence interval, 0.499–1.376; log-rank P 
= 0.474).

Discussion
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This randomized controlled trial showed no significant improvement in GQOL and overall survival;
however, the intervention appeared to improve emotional functioning among patients who received long-
term cytotoxic chemotherapy.

In this study, we used self-help workbooks, which are a simple intervention tool that requires little human
and financial resources, and showed that intervention was feasible in cancer patients receiving
chemotherapy on an outpatient basis. The intervention was expected to support patients to cope with
distress, to facilitate communication with medical staff, to help decision making, and to improve QOL;
however, it may have been too simple to show significant improvement in GQOL scales of the EORTC
QLQ-C30. Some previous studies have suggested that psychosocial support programs are effective in
treating emotional distress, although they showed limited effects on general QOL [11,12], and the current
results were consistent with these prior findings.

Most psychosocial support programs require participation of experts who intervene in patients
periodically thorough one-on-one or face-to-face contact. Though such programs are beneficial in some
patients, they are costly and do not consistently appeal to all patients. In such programs, individualization
is important; however, this depends on the ability of the experts and flexibility of the programs. In our
workbook intervention, patients received workbooks, and by reading and writing in the workbooks, they
were prompted to set their own goals and informed of the resources they could access to achieve their
goals. When every patient can make decisions and take actions proactively, this approach will be more
effective; however, the workbook intervention might be too weak to make substantial differences.

This study has several limitations. First, as mentioned above, the workbook intervention might be weak
because what we did was merely give workbooks to patients without direct interventions by experts. We
may be able to increase the effectiveness of the intervention by using workbooks more systematically or
by using newer tools.

Second, interpretation and extrapolation to other situations are difficult because this study was
conducted at a single institution and included a diverse population with breast, colorectal, gastric and
lung cancer, with and without metastatic disease. We enrolled various cancer patients because this study
was the first one to evaluate the feasibility of the current workbook. As a next step, we need multi-
institutional trials with more effective interventions in more specific patients.

Based on the results with a simple prototype program, we are planning to develop more refined programs
and to conduct studies to evaluate them. To enhance the effectiveness of interventions, we think that we
should make the best use of web-based systems. Recently, some web-based self-management
interventions have been studied in cancer patients or cancer survivors. The Breast Cancer E-Health
(BREATH) trial showed that a web-based self-management intervention significantly reduced distress in
early breast cancer survivors [19], and another study suggested that a web-based self-management
intervention called RESTORE may enhance self-efficacy to manage cancer-related fatigue in cancer
patients after curative-intent treatment [20].
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Web-based systems can also facilitate communication between cancer patients and medical staff. A
recent randomized controlled trial showed that systematic web-based collection of patient-reported
symptoms improved health-related QOL and overall survival in patients with advanced solid tumors
receiving outpatient chemotherapy [21,22]. These results and recent development of technology
encourage us to make more effective and efficient tools for cancer patients.

Conclusions
Self-help workbook intervention was feasible in cancer patients receiving outpatient chemotherapy.
Although the effect of the intervention on QOL was limited, the intervention may improve emotional
functioning among patients who receive long-term cytotoxic chemotherapy.
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Figures

Figure 1
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Consolidated Standards of Reporting Trials flow diagram of the current study
GQOL, global health status
/ quality of life scale

Figure 2

Changes in the EORTC QLQ-C30 scores in the intent-to-treat population
Changes in the European
Organization for Research and Treatment of Cancer (EORTC) QLQ-C30 scores in the intent-to-treat
population (n = 199): (a) Global Health Status / Quality of Life scale (GQOL), (b) physical functioning, (c)
emotional functioning, (d) social functioning, (e) cognitive functioning, and (f) role functioning. All scores
were calculated and transformed to a 0–100 scale according to EORTC methods. Higher scores represent
a higher level of functioning. Missing data were handled using ignorable maximum likelihood estimation
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Figure 3

Changes in the EORTC QLQ-C30 scores in patients who continued cytotoxic chemotherapy at 24 weeks
Changes in the European Organization for Research and Treatment of Cancer (EORTC) QLQ-C30 scores in
patients who continued cytotoxic chemotherapy at 24 weeks (n = 69): (a) Global Health Status / Quality
of Life scale (GQOL), (b) physical functioning, (c) emotional functioning, (d) social functioning, (e)
cognitive functioning, and (f) role functioning


