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Abstract

Aim: To investigate whether the addition of a nurse-led cognitive behavioral

group therapy for recovery of self-esteem (CBGTRS) program to usual care for

individuals with mental disorders can improve clinical outcomes and reduce

direct medical costs.

Methods: This study employed single-group pre-post design, and recruited

51 community-dwelling individuals with mental disorders. Participants

received 12 weekly CBGTRS sessions by a nurse in addition to usual care. The

primary outcome measure was the level of self-esteem, with other clinical out-

comes and direct medical costs. The clinical outcomes were measured at pre-

intervention (T0), intervention midpoint (T1), immediate post-intervention

(T2), and 3 months post-intervention (T3). Direct medical costs were calcu-

lated for 3 months pre-intervention (A0), 3 months post-intervention (A1),

between 4–6 months post-intervention (A2), and between 7–9 months post-

intervention (A3).

Results: Self-esteem scores were significantly improved from T0 to T2 and T3

(p = .009 and .006, respectively); within-group effect sizes were .49 (small) for

T0-T2, and .51 (medium) for T0-T3. Other secondary clinical outcomes for

mood, cognitive bias, global functioning, and quality of life were also improved

by T3 (all p < .05). The mean total direct medical costs were significantly

reduced from A0 (49,569.51 JPY) to A2 and A3 (21,845.76 JPY and 25,981.69

JPY, respectively) (p = .003 and .017, respectively).

Conclusions: The results suggest that nurse-led CBGTRS for mental disorders

is a potentially effective approach in improving self-esteem and other clinical

outcomes, and in reducing direct medical costs. Further controlled studies that

address the limitations of this study are required.
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1 | INTRODUCTION

Assertive community treatment (ACT) was started in the
US in the late 1960s, and is widely used worldwide
(Burns, Fioritti, Holloway, Malm, & Rossler, 2001). One
important concept in ACT is recovery. Recovery is a pro-
cess in which a person with persistent symptoms or disor-
ders clarifies the meaning and purpose of his/her life and
leads a fulfilling life while maintaining hope and self-
esteem (Deegan, 1988). Accordingly, self-esteem is a criti-
cal element in achieving recovery in individuals with
mental disorders.

Self-esteem has been defined as the “conviction that
one is competent to live and worthy of living”
(Branden, 1969), and is a term used to reflect a person's
overall evaluation or appraisal of his or her own worth.
Moreover, Rosenberg (1965) pointed out that: “One con-
notation of high self-esteem is that the person thinks he
is very good; a very different connotation is that he thinks
he is good enough. High self-esteem is good enough.”
Evidence suggests that most people with mental health
problems suffer from low self-esteem (Silverstone &
Salsali, 2003). Low self-esteem is associated with suicidal
thoughts (Fialko et al., 2006), and when self-esteem is
low, there is a strong tendency to have auditory halluci-
nations with negative content and severe persecutory
delusions (Smith et al., 2006). Moreover, according to a
2-year follow-up study, the proportion of physical and
psychological dimensions in quality of life predicted by
self-esteem increased over time, while the proportion of
social relationships and environmental dimensions
remained stable (Kunikata & Watanabe, 2007). These
studies suggest that the self-esteem of individuals with
mental disorders affects self-preservation and includes
suicidal thoughts, is closely associated with pathological
symptoms, and is an important factor in improving the
levels of quality of life.

There are approaches proposed by Fennell (2006) and
Kunikata (2013) for designing a cognitive behavioral
therapy (CBT) program aimed at improving self-esteem.
Morton, Roach, Reid, and Stewart (2012) reported that
group CBT based on the Fennell approach is effective in
improving levels of self-esteem, and decreasing levels of
depression and anxiety through a pre-post intervention
study. Rigby and Waite (2006) also employed the Fennell
approach and reported that the improvements gained
through CBT were sustained even at 2 months post-inter-
vention. Waite, McManus, and Shafran (2012) conducted
a randomized controlled trial using individual CBT based
on the Fennell approach, and demonstrated that
improved self-esteem through CBT was maintained up to
3 months post-intervention. In a non-randomized con-
trolled trial using the Kunikata approach, group CBT led

to significant improvements in self-esteem during the inter-
vention period, and these improvements were maintained
until the end of the 1-year follow-up (Kunikata,
Yoshinaga, & Nakajima, 2016). In the Kunikata approach,
group CBT format is used because it is widely used in Japa-
nese clinical settings and cohesion precedes symptoms and
self-esteem (Lecomte, Leclerc, & Wykes, 2018). Several stud-
ies also demonstrated that group CBT improved self-esteem
in patients with anorexia nervosa and substance-related syn-
dromes (Adamson, Ozenc, Baillie, & Tchanturia, 2019;
Bador & Kerekes, 2019).

On the other hand, the number of individuals with
mental health problems is on the rise, accompanied by
increasing medical costs. In Europe and America, evi-
dence of cost-effectiveness is used in clinical and
healthcare policy decisions, promoting verification of
economic effectiveness. In Japan, insurance coverage of
CBT begun in the fiscal year 2010, whereby nurses and
psychologists also started practicing CBT. Since then, the
use of CBT in clinical practice has become widespread.
However, there has not been much cost analysis done
with respect to nurse-led CBT (Yoshinaga et al., 2019).
Accumulation of research on cost analysis of nurse-led
CBT in Japan will be an important issue in clinical and
health policy decisions in the future. Nurses are often
involved in group CBTs in Japanese clinical settings,
making cost analysis of group CBTs necessary.

The purpose of this study was to investigate whether, in
addition to usual care, a nurse-led cognitive behavioral group
therapy for recovery of self-esteem (CBGTRS) program for
community-dwelling Japanese individuals with mental disor-
ders: (a) led to improvements in clinical outcomes such as
self-esteem; and (b) led to a reduction in direct medical costs
(from the public healthcare payer's perspective).

2 | METHODS

2.1 | Study design

This study employed a single-group pre-post design, and
was conducted from December 2015 to March 2019. For
clinical outcomes, assessments were performed at pre-
intervention (T0), midpoint of a 12-session intervention
program (T1), immediate post-intervention (T2), and
3 months post-intervention (T3). Direct medical costs
(e.g., visit fee, prescription fee, outpatient psychotherapy
fee) were calculated for 3-month periods (3 months
before administering the program [A0], 3 months post-
intervention [A1], between 4–6 months post-intervention
[A2], and between 7–9 months post-intervention [A3]).

The study protocol was approved by the ethics com-
mittee of the Kagawa Prefectural University of Health
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Sciences (approval number 160), and was registered with
University Hospital Medical Information Network Clini-
cal Trials Registry (ID: UMIN000019946). Written
informed consent was obtained from all participants after
the procedures had been fully explained.

2.2 | Participants

The selection criteria for participants included having been
diagnosed with any of the mental disorders listed in Diag-
nostic and Statistical Manual of Mental Disorders 4th Edition
(American Psychiatric Association, 2000), being psychiatric
outpatients residing in communities in Japan, not having
severe mental disorders that needed hospitalization, and
being aged between 20 to 65 years. The exclusion criteria
were as follows: having intellectual disabilities, dementia,
personality disorders that may interfere with the study,
severe progressive physical disorders, and an inability to
participate in more than 80% of the program sessions.

The lead author created a poster to recruit the partici-
pants for the study, and posted it on the outpatient notice
boards of psychiatric hospital A and mental health clinic
B. Individuals who wanted to participate communicated
their desire verbally to the respective outpatient reception
desks.

2.3 | Intervention

The CBGTRS program, consisting of 12 weekly group
sessions (each session lasting 90 min), was provided to
five or six participants per session. The program con-
sisted of psychoeducation, cognitive reconstruction,
rebuilding negative self-image, and behavioral therapy
(Kunikata, 2013). More details of the program can be
found elsewhere (Kunikata, 2013). The program was led
by a nurse who has 12 years experience in psychiatric
nursing and 9 years in CBT. The leading nurse had also
participated in a training program on CBT (including
supervision) provided by the Ministry of Health, Labor
and Welfare.

2.4 | Outcomes

The primary outcome was the level of self-esteem, which
was measured using the Rosenberg Self-Esteem Scale
(RSES; Rosenberg, 1965). RSES comprises 10 items that
are measured using a four-point Likert scale; higher
scores indicate “enough self-esteem.”

Secondary outcomes consisted of other clinical (moods,
cognition, quality of life, function) and cost (direct medical

costs) outcomes. Participants' moods were assessed using
the Profile of Mood States (POMS) (McNair &
Heuchert, 2003) which comprises the following six sub-
scales (30 items): tension–anxiety (T-A), depression–
dejection (D), anger–hostility (A-H), vigor (V), fatigue (F),
and confusion (C). These items are measured using a five-
point Likert scale: the higher the score the better the
mood. For cognition, cognitive bias scale (Ono, 2012) was
used; it comprises 18 items with six subscales (“the fortune
teller error,” “should thinking,” “labeling and
mislabeling,” “jumping to conclusions,” “personalization,”
and “all-or-nothing thinking”) and is measured using a
four-point Likert scale. The higher the score, the higher
the cognitive bias. To measure global function, the Global
Assessment of Functioning Scale (GAF) was used
(American Psychiatric Association, 2000). GAF is an over-
all assessment scale for social, occupational, and psycho-
logical functioning, with scores ranging from one to 100.
Quality of life was measured using the EuroQoL
5-dimension 5-level (EQ5D5L) which comprises a five-
dimension descriptive system (mobility, self-care, usual
activities, pain and discomfort, and anxiety and depres-
sion) and a visual analog scale using a five-point Likert
scale (Herdman et al., 2011). These scores were rec-
alculated into a single figure, the utility value (0, indicating
extremely poor quality of life to 1, optimal quality of life).
The reliability and validity of Japanese versions have
received good reports for all primary and secondary clini-
cal outcomes. Cronbach's α coefficients for the measure-
ments used in this study were .70 for RSES, .90 for POMS
(for subscales: .69–.84), and .86 for cognitive bias scale (for
subscales: .70–.81).

For direct medical costs, the outpatient office staff in
psychiatric hospital A and mental health clinic B col-
lected detailed medical fee statements and calculated
costs for each 3-month period. The medical fee items for
which data were collected included fees for visit, pre-
scriptions, outpatient psychotherapy, pathological exami-
nation, medical management, home medical care,
injections, medical treatments, anesthesia (surgery), and
diagnostic imaging.

Daily doses of psychotropic drugs and frequency of
using social resource services were also measured as con-
founding factors. Daily doses of psychotropic drugs were
calculated using the chlorpromazine-equivalent for anti-
psychotic drugs, imipramine-equivalent for antidepres-
sant drugs, and diazepam-equivalent for anxiolytic drugs.
Daily dose of mood stabilizers was calculated without
using equivalent conversion. Frequency of using social
resource services was quantified based on the frequency
of using 14 services available to persons with mental dis-
orders (e.g., mental disability certificate, community life
support center, etc.).
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2.5 | Statistical analyses

To detect any significant changes in primary outcome
(RSES) over the study period, with a Cohen's f effect
size of .35 (based on Kunikata, Yoshinaga, Shiraishi, &
Okada, 2016), power of .85, a significance level of 5%,
and dropout rate of 30%, the necessary sample size
was determined to be at least 49 participants
(Cohen, 1988).

For the confounding factors of daily doses of psycho-
tropic drugs and frequency of using social resource ser-
vices, the difference of the mean among the three points
was tested. Next, to identify any significant changes in
each of the outcomes (all clinical and cost measures) over
the time points of the study, the linear mixed model
(LMM) analysis was used with time as a fixed factor.
Where the LMM analysis indicated a significant change,
post-hoc pairwise comparisons were performed with the
use of the Bonferroni correction. Effect sizes were calcu-
lated using Cohen's d (Cohen, 1988):

Cohen0s d= MT1=T2=T3 –MT0½ �=
SDpooled whereSDpooled= SDT1=T2=T3 – SDT0=2:

Effect sizes were categorized as follows: small
(.20–.49), medium (.50–.79), and large (≥.80). All statisti-
cal tests were two-tailed, and α = .05 was employed. All
statistical tests were analyzed using IBM SPSS Statistics
Version 24 software (IBM, Armonk, NY, USA), and inter-
preted at the 5% significance level (two-tailed).

3 | RESULTS

Figure 1 shows the flow of participants in the study. Of
the 61 applicants, 51 participated in the study and com-
pleted the baseline assessment (T0). During the interven-
tion period (T1-2), five participants dropped out and
46 completed the programs. Participants attended an
average of 10.8 out of 12 sessions (range: 7–12),
suggesting that the participants of this study generally
had good adherence to the treatment. During the follow-
up period (T3), five participants dropped out. The analy-
sis was performed with data on 51 participants.

3.1 | Baseline characteristics

In this study, most of the participants were women, living
in households with family members, and having a long
history of stress-related or depressive disorders, but with-
out any history of hospitalization.

The mean age was 40.6 (SE 12.2) years and there were
seven (13.7%) male participants. Thirty (58.8%) partici-
pants lived in their own houses and 16 (31.4%) rented an
apartment; 27 (52.9%) were married; 25 (49.0%) lived
with their partners, and 13 (25.5%) lived with parents. In
addition, 18 (35.3%) graduated high school, 13 (25.5%)
junior college, and 10 (19.6%) university; 19 (37.3%) were
unemployed, and nine (17.6%) were professional/techni-
cal workers.

Seventeen (33.3%) participants were diagnosed with
stress-related disorders, 13 (25.5%) were diagnosed with
depressive disorders, and nine (17.6%) were diagnosed
with anxiety disorders. Duration of illness was more than
10 years for 19 (37.3%) participants, and 5 years or less
for 12 (23.5%) participants. Thirty-eight (74.5%) had no
history of hospitalization.

3.2 | Outcomes

3.2.1 | Primary outcome

The self-esteem (RSES) scores increased with the pas-
sage of time, with scores at T2 and T3 being signifi-
cantly higher than that at T0 (p = .009, 95% CI: −.88 to
−.09; and p = .006, 95% CI: −.90 to −.11, respectively);
within-group effect sizes were .49 (small) for T0-T2,
and .51 (medium) for T0-T3. The improved RSES score
was maintained even at 3 months post-intervention
(T3) (Table 1).

3.2.2 | Secondary outcomes

As for clinical outcomes, the total POMS score was sig-
nificantly reduced at T3 (p = .027, effect size [ES] = .42,
95% CI: .03 to .81). Excluding the subscale of “C
(Confusion)”, all the other subscale scores significantly
improved at T3 (all p < .01). In particular, “Tension–
Anxiety (T-A)” scores were significantly reduced at both
T2 and T3. “Vigor (V)” showed improved scores with
the passage of time, with scores at three time points
being significantly high. The total score of the cognitive
bias scale significantly decreased at all three points (all
p < 0.05), and ES at T3 was .92 (large). All the other
subscale scores were also reduced by T3 (all p < .05).
The GAF scores at the other three time points were sig-
nificantly higher than that at T0, with scores increasing
with the passage of time (all p < 0.01). EQ5D5L utility
scores were significantly higher at T2 and T3 compared
to that at T0 (p = .021, ES = .04, 95% CI: −.79 to .00;
and p = .003, ES = .51, 95% CI: −.90 to −.11, respec-
tively) (Table 1).
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Table 2 shows changes in direct medical costs
throughout the study. The mean total direct medical costs
were significantly reduced from A0 (49,569.51 JPY) to A2
and A3 (21,845.76 JPY and 25,981.69 JPY, respectively)
(p = .003 and .017, respectively). For the sub-items, outpa-
tient psychotherapy fees and pathological examination fees
at the three time points were all significantly reduced from
T0 (all p < .01). Visit fees at A2 and A3 and prescription fees
at A3 were significantly lower than those at A0 (all p < .05).
There were no costs for other sub-items (fees for medical
management, home medical care, injections, medical treat-
ments, anesthesia [surgery], and diagnostic imaging).

3.2.3 | Medication and social resources

For daily doses of psychotropic drugs, the average
chlorpromazine-equivalent dose was 52.9 (SE 29.6) at T0,
69.6 (29.7) at T1, 65.6 (29.7) at T2, and 59.3 (29.7) at T3. The

average imipramine-equivalent dose was 31.1 (7.8) at T0,
30.1 (7.9) at T1, 30.2 (7.9) at T2, and 21.2 (7.9) at T3. The
average diazepam-equivalent dose was 23.2 (4.8) at T0, 17.9
(4.8) at T1, 13.8 (4.8) at T2, and 13.1 (4.9) at T3. The average
dose of mood stabilizers was 31.2 (16.9) at T0, 28.1 (17.2) at
T1, 40.1 (17.2) at T2, and 24.9 (17.2) at T3. The diazepam
values at T2 and T3 were significantly reduced compared to
that at T0 (all p < .05), and other drugs had no significant
differences at the three time points.

The frequency of using social resource services was
0.8 (0.2) at T0, 0.8 (0.2) at T1, 0.9 (0.2) at T2, and 0.8 (0.2)
at T3, showing no significant differences.

4 | DISCUSSION

This study examined the clinical and cost-effectiveness of
adding a CBGTRS program to usual care among individ-
uals with mental disorders. Results showed that self-

FIGURE 1 Flow of

participants
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TABLE 1 Changes in primary and secondary outcomes

Outcome Time Mean SE 95%ci p value ES

RSES (range: 10 to 40) [primary] T0 20.87 0.72

T1 21.42 0.74 −.49 to .28 1.000 .11

T2 23.44 0.76 −.88 to −.09 .009** .49a

T3 23.63 0.79 −.90 to −.11 .006** .51b

POMS

Total (range: 0 to 120) T0 49.99 2.49

T1 47.65 2.53 −.26 to .52 1.000 .13

T2 45.16 2.62 −.13 to .65 .284 .26a

T3 42.15 2.72 .03 to .81 .027* .42a

T-A (tension–anxiety) (range: 0 to 20) T0 10.90 0.61

T1 9.64 0.62 −.11 to .67 .259 .29a

T2 8.67 0.64 .10 to .89 .011* .50b

T3 7.47 0.67 .34 to 1.15 .000*** .75b

D (depression–dejection) (range: 0 to 20) T0 8.38 0.64

T1 7.36 0.65 −.17 to .61 .469 .22a

T2 6.79 0.67 −.05 to .73 .099 .34a

T3 6.11 0.70 .08 to .86 .011* .47a

A-H (anger–hostility) (range: 0 to 20) T0 8.38 0.64

T1 6.38 0.67 −.28 to .50 1.000 .11

T2 5.08 0.69 −.01 to .77 .048* .38a

T3 5.63 0.72 −.13 to .65 .302 .26a

V (vigor) (range: 0 to 20 T0 3.39 0.48

T1 4.86 0.49 −.81 to −.03 .030* .42a

T2 5.84 0.51 −1.09 to −.29 .000*** .69b

T3 5.87 0.53 −1.08 to −.28 .000*** .69b

F (fatigue) (range: 0 to 20) T0 11.61 0.70

T1 10.72 0.72 −.21 to .56 .776 .18

T2 10.10 0.74 −.10 to .68 .191 .29a

T3 9.28 0.77 .05 to .83 .018* .44a

C (confusion) (range: 0 to 20) T0 8.80 0.56

T1 8.67 0.57 −.36 to .42 1.000 .03

T2 8.62 0.59 −.34 to .43 1.000 .04

T3 7.72 0.61 −.13 to .65 .273 .26a

Cognitive bias scale

Total (range: 18 to 72) T0 55.40 1.05

T1 52.99 1.07 −.07 to .71 .041* .32a

T2 50.26 1.09 .27 to 1.07 .000*** .67b

T3 48.26 1.12 .51 to 1.32 .000*** .92c

The fortune teller error (range: 3 to 12) T0 9.78 0.23

T1 9.32 0.23 −.11 to .67 .217 .28a

T2 8.46 0.24 .38 to 1.18 .000*** .79b

T3 8.55 0.25 .31 to 1.11 .000*** .72b
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esteem scores improved with the passage of time, and
that improved scores were maintained even at 3 months
post-intervention. Improvements were also observed in
all other secondary clinical outcomes. Total direct medi-
cal costs for the periods 4–6 months post-intervention
and 7–9 months post-intervention were significantly
lower than those for the period of 3 months pre-
intervention.

First, the improvements in clinical outcomes are dis-
cussed in comparison to the previous study by Kunikata,
Yoshinaga, and Nakajima (2016) on the CBGTRS pro-
gram intervention. The baseline characteristics of the
participants in the previous study (about 60% were diag-
nosed with schizophrenia, about 70% were unmarried
and unemployed, and about 30% had no history of hospi-
talization) differed largely from the characteristics of the

TABLE 1 (Continued)

Outcome Time Mean SE 95%ci p value ES

Should thinking (range: 3 to 12) T0 9.43 0.24

T1 9.08 0.24 −.19 to .59 .629 .20a

T2 8.46 0.25 .15 to .95 .003** .55b

T3 7.91 0.26 .44 to 1.25 .000*** .85c

Labeling and mislabeling (range: 3 to 12) T0 8.45 0.22

T1 8.24 0.22 −.26 to .52 1.000 .13

T2 8.24 0.23 −.26 to .52 1.000 .13

T3 7.78 0.24 .01 to .80 .026* .41a

Jumping to conclusions (range: 3 to 12) T0 9.60 0.27

T1 9.19 0.27 −.18 to .60 .462 .21a

T2 8.69 0.28 .07 to .85 .008** .46a

T3 8.42 0.29 .19 to .98 .001** .59b

Personalization (range: 3 to 12) T0 8.61 0.27

T1 8.37 0.27 −.27 to .51 1.000 .12

T2 8.11 0.28 −.14 to .64 .164 .25a

T3 7.59 0.29 .11 to .90 .001** .51b

All-or-nothing thinking (range: 3 to 12) T0 9.48 0.28

T1 8.72 0.28 −.01 to .77 .011* .38a

T2 8.22 0.29 .22 to 1.01 .000*** .62b

T3 7.88 0.30 .36 to 1.17 .000*** .77b

GAF (range: 0 to 100) T0 59.91 1.34

T1 63.51 1.36 −.76 to .02 .007** .37a

T2 69.05 1.38 −1.34 to −.52 .000*** .94c

T3 72.45 1.42 −1.69 to −.84 .000*** 1.27c

EQ5D5L (range: −.025 to .895) T0 .734 0.018

T1 .773 0.018 −.69 to .09 .126 .30a

T2 .787 0.019 −.79 to .00 .021* .40a

T3 .802 0.019 −.90 to −.11 .003** .51b

Note: Bonferroni-corrected p value, compared to T0; T0: pre-intervention, T1: midway during intervention, T2: immediately post-interven-
tion, T3: 3 months post-intervention.
Abbreviations: ES, effect sizes; RSES, Rosenberg Self-Esteem Scale; POMS, Profile of Mood States; GAF, Global Assessment of Functioning;
EQ5D5L, EuroQoL 5-dimension 5-level.
*p < .05
**p < .01
***p < .001.
aSmall effect size.
bMedium effect size.
cLarge effect size.
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participants in the present study. However, in both the
previous and current studies, self-esteem scores were
significantly higher immediately post-intervention and
at 3 months post-intervention than at baseline. This
indicates that the CBGTRS program is likely effective
in recovering self-esteem, irrespective of differences in
the backgrounds of participants. The content of the
CBGTRS program was created based on the notion that
lack of self-esteem is a common health problem. It also
presumes that, through the program, people work on
accepting the self as a balanced whole, and recognize
their own strengths. Therefore, even if there are differ-
ences in diagnosed disorders or participant back-
grounds, participants demonstrated the ability to
restore themselves and their self-esteem. Also, in the
current study, significant improvements in cognitive
bias were observed from midway during intervention.
In contrast, in the previous study (Kunikata,
Yoshinaga, & Nakajima, 2016), the cognitive bias
scores were not improved immediately post-interven-
tion, but improved at 3 months post-intervention.

These observations suggest that the time necessary to
recover from cognitive bias is likely associated with the
characteristics of the disorder. This means it is likely
that subjects with stress-related and depressive disor-
ders are more likely to improve cognitive bias faster
than subjects with schizophrenia.

The use of anxiolytic drugs significantly decreased
immediately post-intervention and at 3 months post-
intervention. The “Tension–Anxiety (T-A)” scores also
decreased immediately post-intervention and at 3 months
post-intervention. It is presumed that this may be due to
relief in symptoms resulting in the reduction of the use of
anxiolytic drugs. It is likely that the recovery from cogni-
tive bias lowered tension and anxiety in daily life and led
to a reduction in medication.

Moreover, for the participants in this study, “Vigor
(V)” and global functioning scores increased significantly
with the passage of time. It is presumed that improve-
ments in self-esteem, negative moods, cognitive bias and
quality of life were associated with the increase in scores
for “Vigor (V)” and global functioning.

TABLE 2 Changes in direct medical costs

Measurement Time Mean SE 95%ci p value

Total direct medical costs (JPY) A0 49,569.51 10,076.67

A1 32,397.02 10,277.60 −36,018.53 to 1,673.56 .086

A2 21,845.76 10,605.80 −47,882.45 to −7,565.04 .003**

A3 25,981.69 10,654.68 −43,933.36 to −3,242.27 .017*

Visit fee (JPY) A0 3,979.77 579.12

A1 3,298.64 579.12 −2,332.60 to 970.33 .957

A2 1955.46 579.12 −3,675.78 to −372.85 .011*

A3 1987.27 579.12 −3,643.97 to −341.03 .012*

Prescription fee (JPY) A0 1,677.23 239.99

A1 1,197.73 239.99 −1,038.06 to 79.06 .118

A2 1,235.23 239.99 −1,000.56 to 116.56 .171

A3 1,078.86 239.99 −1,156.92 to −39.80 .031*

Outpatient psychotherapy fee (JPY) A0 15,655.23 1,531.16

A1 9,757.50 1,531.16 −9,675.09 to −2,120.36 .001**

A2 8,503.41 1,531.16 −10,929.18 to −3,374.45 .000***

A3 7,172.73 1,531.16 −12,259.87 to −4,705.13 .000***

Pathological examination fee (JPY) A0 1884.09 308.14

A1 −1.19E-12 308.14 −2,949.75 to −818.44 .000***

A2 −1.14E-12 308.14 −2,949.75 to −818.44 .000***

A3 501.36 308.14 −2,448.38 to −317.07 .006**

Note: Bonferroni-corrected p value, compared to A0; A0: costs were summed up for the 3-month pre-intervention period; A1: 3-month post-
intervention period; A2: 4–6 months post-intervention, A3: 7–9 months post-intervention.
*p < .05.
**p < .01.
***p < .001.
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It is likely that, by adding the CBGTRS program to
usual care, there was a reduction in the number of hospi-
tal visit days and the number of prescriptions at post-
intervention, which in turn resulted in a reduction in fees
for visits, prescriptions, and outpatient psychotherapy.
An improvement in clinical assessment indicators led to
a reduction in the number of hospital visits, resulting in
reduced direct medical costs. The reduction of total medi-
cal costs per person compared to that prior to administer-
ing the CBGTRS program was 500 JPY, and this
reduction was sustained up to 7–9 months post-interven-
tion. Thus, it can be inferred that the CBGTRS program,
provided by healthcare professionals other than medical
doctors (i.e., nurse), is effective in reducing medical costs;
this finding will contribute favorably to disseminating
CBT in Japan.

This study also has several limitations. First, since
this study employed a single-group pre-post design
(i.e., had no control group), it is prone to bias due to
temporal change and the regression effect on the mean.
Also, it is unclear whether factors unrelated to the
intervention-specific effects (e.g., patients' preferences,
expectations, or motivations) might have contributed to
the positive effects of the CBGTRS program. Second, we
did not collect information about other direct costs
(e.g., social service costs) and indirect costs (morbidity
and mortality costs). Third, the follow-up period in this
study is relatively short (9 months) for cost analysis.
Fourth, the relatively small sample size limits the gener-
alizability of the findings. Future studies should repli-
cate these findings and address the limitations of this
study by being conducted with a control group, having a
larger sample size, and collecting more detailed infor-
mation regarding direct and indirect costs across longer
follow-up periods.

5 | CONCLUSIONS

Despite several limitations, this study suggests via a
single-group pre-post design that the CBGTRS program
led by a nurse is potentially effective in improving clin-
ical outcomes and reducing direct medical costs among
individuals with mental disorders. Further controlled
trials that address the limitations of this study are
required.
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