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Abstract

Background

In schizophrenia spectrum disorders, negative symptoms (e.g. social withdrawal) may per-
sist after initial treatment with antipsychotics, much affecting the quality of life (QOL) of
patients. This health-economic study evaluated if a dedicated form of cognitive behaviour
therapy for social activation (CBTsa) would reduce negative symptoms and improve QOL in
an economically sustainable way.

Methods

A health-economic evaluation was conducted alongside a single-blind randomised con-
trolled trial in two parallel groups: guideline congruent treatment as usual (TAU; n = 50) ver-
sus TAU augmented with adjunct CBTsa (n = 49). Outcomes were PANSS negative
symptom severity and EQ-5D quality adjusted life years (QALYs) gained. The health-eco-
nomic evaluation was conducted both from the societal and the health sector perspective.

Results

Both conditions showed improvement in the respective outcomes over the follow-up period
of six months, but QALY gains were significantly higher in the CBTsa condition compared to
the TAU condition. Treatment response rate (i.e. > 5-point decrease on the PANSS) was
not significantly different. However, the add-on CBT intervention was associated with higher
costs. This did not support the idea that CBTsa is a cost-effective adjunct. Various sensitivity
analyses attested to the robustness of these findings.
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Conclusions

In the Dutch context where TAU for psychosis is guideline congruent and well implemented
there appears no added value for adjunct CBTsa. In other settings where the treatment for
the schizophrenia spectrum disorders solely relies on antipsychotics, add-on CBTsa may
lead to clinically superior outcomes, but it should still be evaluated if adjunct CBTsa therapy
is a cost-effective alternative.

Trial registration
ClinicalTrials.gov registry under NCT03217955.

1. Introduction

People with schizophrenia have been reported to have a diminished capacity for learning,
working, self-care, interpersonal relationships and general living skills 1, 2]. Schizophrenia
spectrum disorders entail significant cost to patients in terms of personal suffering, but also on
the caregiver as a result of the shift of burden of care from hospital to families in Europe [3].
Furthermore, these disorders significantly increases the healthcare costs, e.g. by hospitaliza-
tions, need for long-term psychosocial support, and life-long productivity losses [3]. A study
of Wu et al. (2005) concluded that even the lowest prevalence estimate of schizophrenia repre-
sents an excess cost of considerable magnitude, equivalent to 39.9 billion U.S. dollars [1]. In
the Netherlands about 2% of the total health care budget is spent on the treatment of schizo-
phrenia [4]. Healthcare costs are only a minor part of the total expenditure. It has been esti-
mated that the indirect costs stemming from productivity losses contribute to 50%-85% of the
total costs associated with schizophrenia [5, 6]. Moreover, it has been demonstrated that nega-
tive symptoms in patients with schizophrenia are associated with higher total costs compared
to patients without negative symptoms, especially with regard to healthcare costs (i.e., primary
care) [7].

Cognitive deficits and negative symptoms of schizophrenia are highly associated to social
dysfunctions. Remediation of cognitive deficits in early psychosis has only limited success with
an effect-size of 0.13 [8]. Social skills training is the most effective treatment of negative symp-
toms [9] and CBT has some promising results with targeting dysfunctional expectancies [10,
11]. Moreover, it has been shown that women with schizophrenia and patients with a low level
of conviction in their delusions are most likely to respond to (brief) CBT [12]. The interven-
tion in this study combines social activation with a focus on dysfunctional expectancies of
their own performance in these patients. As the persistence of cognitive deficits and negative
symptoms is well-known, it may be interesting to see whether existing interventions with
small effects can be cost-effective.

As extra care often comes with additional treatment costs it is important to determine how
much benefits one receives from the added CBT intervention. To this extent, economic evalua-
tions are designed to provide a quantitative insight in the added value of treatments and are
becoming a common requirement for reimbursement decisions [13]. In an economic evalua-
tion, one compares both the costs and effects of two (or more) alternative treatments or inter-
ventions in a systematic manner. Hence, it is possible to examine which alternative is most
efficient [14].
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The economic evaluation in this study was conducted to examine the added value of Cogni-
tive Behavioural Therapy for social activation (CBTsa) in recent onset schizophrenia spectrum
disorders as compared to treatment as usual (TAU) alone. The cost-effectiveness and cost-util-
ity analyses will be conducted from both the health care and societal perspective with a last fol-
low-up at 6 months post baseline. In addition, we examined whether there were any
subgroups in which the intervention is particularly cost-effective using incremental net-benefit
regression analyses.

2. Methods

This economic evaluation was embedded in a single blind randomized controlled trial (RCT)
directed at patients with a recent onset schizophrenia spectrum disorder. Patients were ran-
domly allocated to the intervention group (CBTsa) or treatment as usual (TAU). Patients were
stratified by sex, because women with recent onset schizophrenia have a better prognosis and
may respond differently to CBTsa [15, 16]. Measurements were conducted at baseline (t0),
post-treatment at 3 months (t1), and a follow-up at 6 months (t2) (i.e. 3 months after the end
of treatment). A flowchart of the study can be found in Fig 1. The study was approved by the
Medical Ethics Committee of the Academic Medical Center Amsterdam. The trial is registered
at ClinicalTrials.gov registry under NCT03217955.

2.1 Study population

Participants recruited for the study were either hospitalized or attending day-treatment or
receiving outpatient care at one of the following treatment centres: Academic Medical Center
Amsterdam, Arkin Institute in Amsterdam, InGeest outpatient psychiatric service in Amster-
dam, Altrecht ABC team in Utrecht, and Centrum First Psychosis Parnassia in The Hague. To
be included in the study, patients had to be between 18 and 36 years old and diagnosed with
DSM-IV-TR [17] schizophrenia or a related disorder with onset of their first psychotic
episode < 4 years prior to inclusion. Patients with a comorbid diagnosis of a Bipolar Disorder
or Autism Spectrum Disorder were not included in this study. Only participants with at least a
mild level of social withdrawal behaviour, defined as a score of > 3 on apathy/social with-
drawal as measured with the negative scale of the PANSS [18], or > 2 on the social isolation
items of the Brief Negative Symptom Scale (BNSS) [19] were included. When negative symp-
toms were primarily the result of positive symptoms (e.g. withdrawal due to paranoid delu-
sions) subjects were not included, as the therapy was especially tailored to target primary social
withdrawal.

Based on a study of Grant et al. (2012), an effect size of (at least) .66 was anticipated [11].
With an alpha of 0.5; power = 80%; effect-size .66, this would imply that 36 participants per
group are required to detect a true treatment difference. Taking into account an expected
dropout rate of 20%, we would need to include 90 participants, i.e. 45 per group. To take into
account the ‘variance inflation’ factor (due to our multi-center design), we calculated the Intra
Class Correlation Coefficient of the PANSS negative symptom scores of a study targeting a
similar population and setting. The ICC in this study was .146. Following the literature, we
then used the following formula: 1 + (m- 1) x ICC, where m = number of participating centers.
Hence, the required sample size for this study to achieve a power of 80% was estimated to be
112 (56 per condition).

2.2 Intervention

Patients allocated to the CBTsa-group received CBT'sa in addition to TAU. The CBTsa therapy
consisted of two components: 1) group sessions for 4 weeks, two sessions per week, 60 minutes
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[ Enroliment ]

Assessed for eligibility n=417

Excluded, n=318
+ Not meeting inclusion criteria n=87
+ Declined to participate n=119

¢ Other reasons n=112

Required sample size for randomization n=112
randomized n=99

Allocated to intervention/group n=49 at t0

+ Received allocated intervention n=25*

+ Did not (completely) receive allocated
intervention (no show/infrequent
show/discontinued) n=24

*more than 5 group sessions and 3 individual sessions (70 %)

For each follow-up assessment separate:
Assessed at t1: n=40, at - t2:n=39

Lost to follow-up (declined, could not be
reached, was unable to attend) at t1: n=9, at
t2: n=10

v

l [ Allocation J l
Allocated to TAU n=50 at t0

l l Follow-Up ] l
For each follow-up assessment separate:
Assessed at tl: n=39, att2: n=35
Lost to follow-up (declined, could not be
reached) at t1: n=11, at t2: n=15

l Analysis ] l

Available for analyses n=39

«+ Included for analysis n=49 (ITT sample)

+ Participants who received allocated
intervention as well as all assessments n=19

Fig 1. Overview of the design of the study and outcome assessments.

https://doi.org/10.1371/journal.pone.0206236.9001

Available for analyses n=35
+ Included for analysis n= 50 (ITT sample)

per session, two trainers (a CBT therapist and a CBT assistant) in groups of eight participants
per group; and 2) individual sessions (crystallizing learned skills, focus on individual needs)
during 6-8 weeks, one session per week, 45 minutes per session.
The CBTsa therapy was based on accumulating evidence that dysfunctional beliefs in con-
junction with neurocognitive impairments can impede functioning [10]. The core assumption
of this therapy was that modifying dysfunctional beliefs may lead to increased engagement in
constructive social activity in individuals with prominent negative symptoms [20].
The group sessions included psycho-education, peer support, buddy-forming, social goal
setting, breaking goals down into steps and planning them, find obstacles and dysfunctional
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cognitions, behavioural experiments, and imagery for executing goal steps. The individual ses-
sions focused on individual case formulations (including the person’s main dysfunctional
beliefs and associated behaviours), continuation of working on social goals and countering
obstacles to these goals. In addition, psycho-education about symptoms, the role of cognition /
beliefs and consequences of current behaviour were addressed.

Sessions were adapted to fit the young population (e.g. to focus on specific forms of
impaired social functioning) and treatment session time and duration were adapted to the
needs of individual patients.

2.3 Treatment as usual

Patients in the TAU condition received treatment as usual (without CBTsa) at one of the par-
ticipating centres in which they were hospitalized, attended day-treatment or outpatient treat-
ment. Across sites, TAU consisted of early intervention programs where patient’s symptoms,
functioning and medication use were monitored for 3 years. At minimum, treatment as usual
consisted of antipsychotic medication and supportive therapy. Additionally standard care for
patients with psychotic disorders could involve psycho-education, family support, physical
health care, psycho-motor therapy and/or vocational therapy [21]. The latter includes Individ-
ual Placement and Support (IPS), which supports patients to achieve employment and reinte-
gration. The teams of the participating psychiatric services included psychiatrists,
psychologists, psychiatric nurses and social workers. Participants in the TAU condition were
not allowed to receive any form of CBT or any intervention that was specifically focused on
social activation.

2.4 Outcomes

To determine the (clinical) effectiveness the Positive and Negative Syndrome Scale for Schizo-
phrenia (PANSS) was used [22]. The PANSS is a 30-item instrument that provides balanced
representation of positive and negative symptoms and gauges their relationship to one another
and to global psychopathology. The PANSS consists of three sub-scales: a positive syndrome
scale (7 items), a negative syndrome scale (7 items) and a general psychopathology scale (16
items). For the cost-effectiveness analysis (CEA), the central clinical end-term was treatment
response, defined as a decrease on the PANSS negative symptom score (with a 5-point
decrease meaning a clinical relevant change; arbitrary chosen). For the cost-utility analysis
(CUA), the EuroQol 5 dimensions 5 levels (EQ-5D-5L) was used to assess health-related qual-
ity of life (QOL) [23]. The EQ-5D-5L is a 5-item questionnaire tapping into 5 dimensions:
mobility, self-care, usual activities, pain/discomfort and anxiety/depression. Utilities were
derived from the EQ-5D-5L using the Dutch tariffs [24]. A utility represents the value of a
patient’s health state and is measured on a continuous scale anchored between 0 and 1, in
which 0 means worst imaginable health state and 1 perfect health. Utilities are used to calculate
quality adjusted life years (QALY's) by multiplying the years spend in a specific health state by
the utility of that health state. QALYs were calculated using the area under the curve method
[14].

2.5 Costs

This economic evaluation was performed according to the Dutch guidelines for economic
evaluations [25] and the Consolidated Health Economic Evaluation Reporting Standards were
used to report the outcomes of the health-economic evaluation [26].

Resource use owing to health care uptake was measured using the Trimbos/iMTA Ques-
tionnaire Costs associated with Psychiatric illness (TiC-P) [27].
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Costs were divided into four categories: intervention costs, healthcare sector costs, costs for
patient and family, and productivity costs. Intervention costs were calculated based on the
number of group sessions and individual sessions and associated staff, overhead and patient
time costs. Standardized cost prices from the Dutch manual for costing, and, if not available,
mean cost prices from the providers were used as unit cost prices [25]. To determine the costs
of medication, the website of the Dutch healthcare institute for the cost of pharmaceuticals
(www.medicijnkosten.nl) was used. Productivity losses were estimated using the friction cost
approach as recommended by the Dutch guidelines. In the Netherlands, a friction period of 85
days is recommended for economic evaluations [25]. The friction period is the time until
another worker from the pool of unemployed has fully replaced the individual who is absent
due to an illness [28]. By implication, the cost stemming from productivity losses through
absenteeism seize to exist after the friction period. Patients’ time and informal care was valued
using the proxy good method using the average hourly wage of domestic help as a proxy.

All costs were indexed for the year 2015. Discounting of costs nor and effects was not car-
ried out, because the study follow-up was less than one year.

2.6 Analyses

All analyses were performed in accordance with the intention to treat principle. In agreement
with the Consolidated Standards of Reporting Trials [29], possible baseline differences were
not statistically tested; instead we used clinical and economic judgment to see if baseline differ-
ences (if any) were deemed relevant. To determine the clinical effect of the treatment over
time (i.e. on responder rate and QALY) logistic regression (for responder rate) and linear
regression (for QALYs) was used. A detailed elaboration on the clinical effects can be found in
another paper by our group [30].

For the economic evaluation the following data-analytic approach was adopted. PANSS-
scores, EQ-5D-5L scores, total health care costs, total patients & family costs and total produc-
tivity costs at each follow-up were imputed using multiple imputation (5 times). Imputation
was based on age, gender, use of antipsychotic medication, baseline PANSS-scores, randomi-
zation group, health care, patients & family and productivity costs at each time point (for cost
data only) and EQ-5D-5L scores at each time point (for EQ-5D data only). Multiple imputa-
tion was done using predictive mean matching in which “real” observed values from similar
cases are imputed instead of imputing regression estimates to account for non-normality of
the cost and EQ-5D-5L data [31].

The incremental cost-effectiveness ratio (ICER) was calculated as the extra costs per addi-
tional treatment responder (defined as a > 5-point decrease on the PANSS negative symptom
score). To determine the costs per QALY gained, the incremental cost-utility ratio (ICUR) was
calculated using utility values derived from the EQ-5D-5L. ICURs were calculated by dividing
the incremental costs by gaining one QALY. Seemingly unrelated regression equations
(SURE) were bootstrapped (5 000 times) to allow for correlated residuals of the cost and utility
equations and plotted on a cost-effectiveness plane (CE-plane). Bootstrapping is a non-
parametric way to repeatedly conduct an analysis by resampling, with replacement, from the
observed data [32]. For decision-making purposes, a cost-effectiveness acceptability curve
(CEAC) was plotted. A CEAC plots the likelihood that the new intervention is cost-effective
for various willingness-to-pay (WTP) ceilings for gaining a QALY. In the Netherlands, ceiling
ratios can be roughly estimated to be €20 000-80 000 per QALY depending on the severity of
the disease or disorder [33].

To determine subgroups in which the intervention was particularly cost-effective incremen-
tal net-benefit regression (INBRA) was used. INBRA is essentially a regression analysis were
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the treatment dummy, a prognostically relevant population characteristic (e.g. Dutch vs non-
Dutch ethnicity) and their interaction are regressed on net-benefits. Net-benefits, NB, were
defined as: NB = (E * A)-C, where E are the effects per patient (QALYs), C are the costs per
patient and A is the willingness to pay for a unit of effect (i.e. €20 000 and €80 000 per QALY
gained). INBRAs were conducted using sex, randomization group, ethnicity, educational level,
age and social class as independent variables. Analyses were performed using STATA 14, and
Microsoft Excel 2010.

2.7 Sensitivity analysis

To assess the robustness of our findings one-way sensitivity analyses were performed. In the
main analysis results were not adjusted for baseline differences. However, we noticed some dif-
ferences regarding the use of antipsychotic medication at baseline. Hence, a SURE model
including baseline antipsychotic medication use was used to examine the effect of antipsy-
chotic use. In addition, analyses were performed from a health care perspective, instead of the
societal perspective as was done in the main analysis.

3. Results
3.1 Sample at baseline

Table 1 presents the sample at baseline. In total, 99 patients were included in the study. Of
these, 49 were assigned to the intervention condition. Mean age at in the CBT'sa condition was
25.14 years (SD = 4.47) and 25.72 years (SD = 4.44) in the TAU condition. In the CBTsa condi-
tion 75.5% was male and in the TAU condition 86% was male. At baseline, patient groups
appeared to differ substantially regarding their use of antipsychotic medication, but both
groups were comparable with respect to their DSM-IV symptom level, with paranoid symp-
toms, psychotic symptoms, and affective symptoms being the most common. The mean num-
ber of followed CBTsa-group sessions by patients was 6.4 (SD = 2.3); range = 0-8, and of
individual sessions 3.9 (SD = 2.8); range = 0-8.

3.2 Loss to follow-up

Participation rate at 3 months was 81.6% in the CBTsa group (n = 40) and 78% (n = 39) in the
TAU group. Thirty-nine patients in the CBT'sa group, and 35 TAU patients still took part in
the study at the 6-month follow-up. Drop-out was not associated with clinical or socioeco-
nomic factors such as education, DSM IV diagnosis or antipsychotic medication use.

3.3 Clinical outcomes

Treatment response at 3 months directly post-treatment was 34.7% in the CBT'sa condition
and 22% in the TAU condition. At 6 months follow-up, the response rates had risen to 36.7%
and 24.0%, respectively. Regarding QOL, patients in the CBTsa group cumulated a mean
QALY gain of 0.40 over the six months follow-up whereas the TAU group gained 0.37 (see
Table 2). A significant difference of 0.034 QALY was found in favour of the intervention group
(b =10.034, SE = 0.014, t = 2.420, p = 0.018). Regarding treatment response, no significant dif-
ference was found between both groups (OR = 1.839, SE = 0.817, z = 1.37, p = 0.170).

3.4 Costs

At baseline, productivity losses were higher in the CBTsa group (see S1 Table). Hence, boot-
strapped SURE models were adjusted to correct for this baseline difference.
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Table 1. Demographic and clinical characteristics of the experimental and control groups at baseline.

CBTsa-group (N =49) TAU group (N = 50)

Demographics Mean (SD) Mean (SD)
Age 25.14 (4.47) 25.72 (4.44)
Sex ratio male/female 37/12 43/7
Ethnicity % minority 69.4 51.0
Current Cannabis use % 25.5 17.0
Antipsychotic medication %
No antipsychotic medication 14.6 2.0
Loose binding 39.6 51.0
Medium binding 10.4 24.5
Tight binding 31.3 16.3
Other or not registered 4.2 6.1
Characteristic symptoms
Disoriented symptoms 0 4
Depressive symptoms 1 0
Cakatone type symptoms 0 1
Undifferentiated symptoms 4 7
Paranoid symptoms 18 17
Psychotic symptoms 8 9
Schizophrenic affective symptoms 7 3
Schizophrenic symptoms 3 3
Diagnosis according to DSM-IV-TR
Schizophrenia disorder 29 34
Schizoaffective disorder 7 3
Psychotic disorder NOS 10 9
Other psychotic diagnosis 4 4
Clinical variables at Baseline
PANSS Negative symptoms 17.77 (5.36) 17.87 (5.73)
PANSS positive symptoms 11.76 (3.39) 10.92 (3.46)
PANSS general symptoms 28.42(6.5) 27.06(5.7)
EQ-5D-5L 0.76 (0.15) 0.74 (0.2)

CBTsa: Cognitive behaviour therapy focusing on social activation; TAU: treatment as usual; PANSS: Positive and

Negative Syndrome Scale for schizophrenia; EQ-5D-5L: EuroQol 5 dimensions 5 levels.

https://doi.org/10.1371/journal.pone.0206236.t001

Average total costs per-patient (healthcare costs, patient & family costs, and productivity losses)
at 6 months follow-up were €45 894 for the CBTsa group and €34 977 for the control group. The
largest cost differences occurred in health care and stemmed from productivity losses. A more
detailed overview on the cumulative costs over the follow-up is presented in Table 3.

3.5 Health-economic evaluation

The mean ICER was estimated at €87 886 per treatment responder. The mean ICUR was €428
842 per additional QALY gained. Results of the bootstrap replications are presented in Fig 2A
and 2B. Fig 3 shows the probability that CBTsa is cost-effective given various willingness-to-
pay (WTP) ceilings. From Fig 3, it can be concluded that if one would be willing to pay (a max-
imum of) €80 000 per QALY gained, the probability that the MCI would be cost-effective is
only slightly higher than 25%.
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Table 2. Clinical outcomes and utilities at BS; FU3M; and FU6M per group.

Intervention group (SD) (N = 49)

Treatment as usual (SD) (N = 50)

TO T1 T2 TO T1 T2

Responder rate based on PANSS N/A 34.70 36.70 N/A 22.00 24.00
Utilities / QOL

Utilities (NL-tariff) 0.75 (0.15) 0.82 (0.14) 0.83 (0.17) 0.72 (0.19) 0.71 (0.25) 0.79 (0.17)

| Total QALYs (NL-tariff)* 0.40 0.37

Utilities (UK-tariff) 0.81 (0.12) 0.87 (0.11) 0.87 (0.13) 0.79 (0.15) 0.79 (0.19) 0.85(0.13)

| Total QALYs (UK-tariff)* 0.43 0.40

@ Total QALYs are calculated over 6 months (max QALY is 0.5)
SD: Standard deviation; TO: baseline; T1: follow-up at 3 months; T2: follow-up at 6 months; QOL: Quality of life

https://doi.org/10.1371/journal.pone.0206236.t002

ticipants of Dutch or non-Dutch decent (all p-values > 0.093), social classes (all p-

Using INBRA, no subgroups were identified for which CBTsa was significantly more (or
less) cost-effective. Looking at main effects, no differences were found between different par-

values > 0.726), gender (p = 0.903), age (p = 0.092), or educational level (all p-values > 0.662)

Table 3. Cumulative costs over the 6 months follow-up period by condition (CBTsa vs TAU), in 2015 Euros.

CBTsa group TAU group
N=49 95%CI N=49N =50 95%CI
Lower bound Upper bound Lower bound Upper bound
Intervention costs 1579.93 0.00
Health care costs
GP visits 93.50 60.00
Specialist visits 548.62 530.39
Nurse specialist 400.84 176.93
Other visits™* 949.19 678.63
Inpatient stay 11 247.00 8 671.27
Daycare 4014.00 1581.27
AP medication 5894.86 7 401.41
Other medicaion 7.60 8.98
Total health care costs* 29 282.16 13 950.75 48 119.08 21152.74 11 788.76 31592.94
Patient & family costs
(Formal) Home care 14 287.14 11 501.05
Informal care 36.86 142.95
Special home care*** 4681.88 3 626.63
Total patient & family costs* 14 232.32 7520.31 22117.93 13660.59 5837.63 22 895.63
Productivity losses
Absenteeism in paid work 418.32 14.64
Presenteeism in paid work 222.26 15.05
Unpaid work 119.48 93.37
Total production losses* 799.49 264.29 1523.04 318.61 97.39 256.41
Total costs after 6 months* 45 893.91 29 675.57 67 049.98 34 976.60 23 505.07 48 263.83
* (Sub-)totals based on multiple imputation estimates
** Included paramedical care, dietitian, and alternative healing
*** Includes sheltered living and supervised living
CBTsa: Cognitive behavior therapy focusing on social activation; TAU: treatment as usual
https://doi.org/10.1371/journal.pone.0206236.t003
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Fig 2. a) Cost-effectiveness plane of QALY scores at 6 months’ follow-up (costs per QALY gained); Fig 2B) Cost-effectiveness plane of
responder rate (>5 decrease in PANSS score) at 6 months’ follow-up (costs per extra responder). Percentages refer to the percentage of
observations in respective quadrant; Reps: ICER replication; Ll: lower limit of the 95% confidence interval; PE: mean ICER; Ul: upper limit
of 95% confidence interval.

https://doi.org/10.1371/journal.pone.0206236.9002

prob.(acceptable | wtp)

for both a willingness to pay of €20,000 or €80 000 per QALY. In addition, predictors were
examined for possible interactions with condition which did also not result in significant out-
comes. The detailed outcomes of the INBRA analysis can be obtained from the first author.

3.6 Sensitivity analyses

Correcting for baseline differences regarding anti-psychotic medication use resulted in an
ICUR 0f €333 310 per QALY gained and an ICER of €58 348 per responder. Performing analy-
ses from the health care perspective rather than the societal perspective resulted in an ICUR of
€649 040 per QALY and an ICER of €139 380 per responder.

4. Discussion
4.1 Main findings

This study examined the cost-effectiveness and cost-utility of CBT focusing on social activa-
tion from a societal perspective. QALYs were significantly higher in the CBTsa condition com-
pared to the TAU condition as measured over the follow-up period of 6 months. It is
interesting to see improvements in the measurement of QALY since the EQ-5D-5L includes
only a single item tapping into the mental aspects of quality of life. At six months, albeit not
statistically significant, the treatment response rate (i.e. > 5-point decrease on the PANSS

0 20000 40000 60000 80000 100000
WTP ceilings per QALY (in ?)

Fig 3. Cost-effectiveness acceptability curve of costs per QALY gained at 6 months.
https://doi.org/10.1371/journal.pone.0206236.9003
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negative symptom score) was higher in the CBT'sa condition compared to the TAU condition.
The current study demonstrated that CBTsa resulted in substantial additional costs per QALY
gained. Looking at the WTP ceilings provided by the Council for Public Health and Health
Care, i.e. €20 000 —€80 000 per QALY, the ICURs found in this study were about 3.7 times
higher than its acceptable upper limit.

4.2 Strengths and limitations

This study is the first to evaluate the cost-effectiveness of CBT for social activation (CBT'sa) in
recent onset schizophrenia spectrum disorders. Such a study is important because the negative
symptoms of these disorders (such as social inactivity) tend to linger on when left untreated
and do much to compromise the QOL in these patients. Our study was therefore set out to
evaluate the impact of add-on CBTsa on the participants’ negative symptoms, QOL and, in
addition, to see if offering this add-on CBT intervention would be sustainable economically.
Another strength of the study was that outcome assessment was conducted by psychologists
blind to treatment allocation, but a double blind study was not possible due to the nature of
this psychological intervention. Our study also suffered from a number of limitations and the
findings of our study should be considered in light of these limitations.

First, both the experimental (CBT'sa) and the TAU condition were directed at social
activation, albeit in varying degrees. This is to say that the experimental contrast between
the trial conditions was not very pronounced and may have led to a small effect in the out-
come variables of interest (reduction in PANSS negative symptoms and improvement of
health-related QOL). In this context it should be noted that in the Netherlands the stan-
dard treatment of psychosis and schizophrenia spectrum disorders is guideline congruent
and well implemented. Hence, results of this study are not necessary generalizable to
other countries with a less intensive or lower quality of standard care. On the other hand,
the new add-on CBT'sa was associated with a high dropout rate (of 50%) from that inter-
vention, which may have reduced the experimental contrast even further with regard to
both PANSS negative symptom severity and EQ-5D-5L health-related QOL [30]. In health
economic evaluation generic QOL assessment, in particular the EQ-5D-5L, is recom-
mended as an outcome variable, and as indicated we had a specific interest in evaluating
the intervention’s impact on QOL. However, the EQ-5D has been questioned for its suit-
ability for mental disorders, especially in the psychosocial domains of QOL [34]. None-
theless, the EQ-5D-5L is still recommended as a generic (not disease-specific) instrument
to assess QOL across all kinds of diseases and disorders [35].

Second, we were not successful in recruiting the required number of patients (n = 112), but
were left with n = 99 (49 in the experimental and 50 in the control condition), rendering the
study underpowered. The lack of power was further aggravated by a loss to follow-up (20% in
the experimental condition and 30% in the control group). Nonetheless, all our analyses were
conducted on an intention-to-treat basis with missing observations imputed.

Third, the follow-up of this study was conducted 6 months post baseline and 3 months post
intervention, thus precluding the evaluation any longer-term treatment costs and effects.

Fourth, as is often the case in psychological intervention, blinding of patients for the inter-
vention was not possible. Although measurements were carried out by trained psychologists or
master students in clinical psychology who were all blind to treatment condition, our results
could potentially be biased by the lack of blinding.

Finally, health care resource use was assessed using self-report, which may have caused
recall bias to some extent. However, it is expected that this potential bias would be equal
between both groups.
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4.3 Conclusions

The lack of cost-effectiveness in our study may be partly explained by the already high quality
of care provided to patients in standard practice, especially immediately after the first psy-
chotic episode. The quality of care has much been boosted since the publication of the multi-
disciplinary guidelines for schizophrenia in the Netherlands [36]. In the treatment as usual
condition much effort was directed at improving social functioning, and the findings from
current study show that CBT'sa does not provide an additional advantage in improving social
withdrawal or quality of live compared to the well-developed and firmly implemented TAU.
An alternative explanation for our null finding might be that CBTsa is not effective in the early
phase of schizophrenia, because the negative consequences of social withdrawal may become
manifest only in later disease stages. However, since social withdrawal occurs early in psycho-
sis and the schizophrenia spectrum disorders and since persisting withdrawal predicts further
withdrawal [37], we believe that this alternative explanation is unlikely. Hence, in this study
CBT directed at social withdrawal appeared neither to result in less severe social withdrawal
nor in an increase QOL when compared to TAU. The results of this study must, however, be
interpreted with caution because the study was underpowered and could therefore not detect
more subtle differences between the conditions. However, the magnitude of the differences in
effect between conditions was not clinically relevant, and even when we would have been able
to include more participants it seems unlikely that we would have seen clinically relevant bene-
fits of the CBTsa condition over the TAU condition. In addition, as is often the case in trial-
based economic evaluations, the study was powered neither for testing differences in QALYs
nor costs, which is particularly relevant for the INBRA analysis.

To conclude, some positive trends were observed, but this underpowered study did not
show statistically significant differences regarding negative symptoms and a small significant
difference in QOL between both conditions. The lack of effectiveness was also reflected in the
unfavourable cost-effectiveness ratios. Larger studies, preferably with other control conditions,
are needed to determine to what extend CBT for social withdrawal may improve functional
status and health-related QOL in newly diagnosed patients with schizophrenia spectrum disor-
ders. Nonetheless, the current study does not support the hypothesis that a dedicated CBT
approach focusing on social withdrawal has added value for patients in the early course of
schizophrenia, at least not when compared to care as usual which is congruent with the current
standards of care in the Netherlands.
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