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Abstract
Borderline personality disorder places a significant burden on healthcare providers and other
agencies. This study evaluated the cost-effectiveness of cognitive behavior therapy plus treatment
as usual compared to treatment as usual alone for patients with borderline personality disorder.
The economic analysis was conducted alongside a multi-center, randomized controlled trial. The
costs of primary and secondary healthcare utilization, alongside the wider economic costs, were
estimated from medical records and patient self-report. The primary outcome measure used was
the quality-adjusted life year (QALY), assessed using EuroQol. On average, total costs per patient
in the cognitive behavior therapy group were lower than patients receiving usual care alone (−
£689), although this group also reported a lower quality of life (−0.11 QALYs). These differences
were small and did not approach conventional levels of statistical significance. The use of
cognitive therapy for borderline personality disorder does not appear to demonstrate any
significant cost-effective advantage based on the results of this study.

Borderline personality disorder (BPD) is a severe personality dysfunction that has been
reported to affect approximately 2% of the adult population (Bateman & Fonagy, 2004).
BPD imposes a significant burden on primary and secondary health care services as well as
other statutory service providers (Zanari, Frankenburg, Hebben, & Silk, 2004). Several
studies have attempted to quantify the potential economic impact of personality disorders
more generally. In a cost of illness study, (Smith, Shah, Wright, & Lewis, 1995) estimated
that the annual cost of personality disorders to the National Health Service (NHS) amounted
to over £61 million in 1986. More recently (Rendu, Moran, Patel, Knapp, & Mann, 2002)
assessed the costs of personality disorders amongst general practice attendees in the UK.
The mean total costs (health and non-health related) for patients with personality disorder
was £3,094 compared with £1,633 for those without personality disorder. This study also
highlighted the considerable burden on non-health care providers and the wider economy,
the costs of which accounted for over 80% of the total costs assessed. The total economic
impact of BPD remains largely unknown.
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Faced with finite resources it is essential that decisions concerning the management of
patients with BPD are made on both effectiveness and cost-effectiveness grounds. Despite
the potential economic burden associated with BPD, there is only limited evidence from
existing studies on the potential cost-effectiveness of alternative treatments for this group.
Although no formal cost-effectiveness studies have been undertaken in BPD, there have
been studies which have previously assessed the health care utilization and costs of
alternative treatments (Bateman & Fonagy, 2003; Chiesa, Fonagy, Holmes, Drahorad, &
Harrison-Hall, 2002). For example, Bateman and Fonagy (2003) assessed the health care
costs associated with psychoanalytically oriented partial hospital treatment for borderline
personality disorder compared with treatment as usual within general psychiatric services
(Bateman & Fonagy, 2003). This study demonstrated that the additional costs of partial
hospital treatment were offset by less psychiatric inpatient care and reduced emergency
room treatment during follow-up. However, the statistical analyses were confined to
assessing the difference within groups for the separate assessment periods (pretreatment,
treatment, and follow-up), as opposed to examining the difference between groups. In the
absence of formal cost-effectiveness analyses only tentative conclusions can be drawn
regarding the relative cost-effectiveness of particular interventions based on existing studies.
The limited evidence on cost-effectiveness in BPD is in marked contrast to the number of
economic evaluations that have been conducted in other areas of mental health.

We have previously described the rational, trial methodology, and the primary and
secondary outcomes of the BOSCOT (Borderline Personality Disorder Study of Cognitive
Therapy) randomized controlled trial (Davidson, Tyrer et al., 2006; Davidson, Norrie et al.,
2006). An integral part of the design of this study was the inclusion of an economic study to
assess the cost-effectiveness of cognitive behavior therapy in addition to treatment as usual
(CBT plus TAU) compared to TAU alone. In this paper, we present the results of the cost-
effectiveness analysis. Although CBT is resource intensive and therefore potentially costly,
it was anticipated that the effectiveness of CBT would result in reductions in resource use
and costs during follow-up which would be of sufficient magnitude to offset any cost
disadvantage compared to TAU alone.

METHOD
The primary objective of the economic analysis was to assess the relative cost-effectiveness
CBT plus TAU, in comparison with TAU, in subjects with BPD. The economic analysis was
conducted prospectively alongside a multi-center, randomized controlled trial. The
methodology of this trial has been described in detail elsewhere and is summarized in brief
below (Davidson et al., 2006).

SUBJECTS
The study was conducted in three centers (Glasgow, London, & Ayrshire/Arran) across
three different NHS regions in the U.K. Patients were recruited if they were aged between
18 and 65 years, met criteria for at least 5 items of the borderline personality disorder using
the Structured Clinical Interview for DSM IV Axis II Personality Disorders (SCID-II; First,
Gibbon, Spitzer, Williams, & Benjamin, 1996), had received either inpatient psychiatric
services or an assessment at accident and emergency services or an episode of deliberate
self-harm (either suicidal act or self-mutilation) in the previous 12 months and were able to
give informed consent. Patients were excluded if they were currently receiving inpatient
treatment for a mental state disorder, currently receiving a systematic psychological therapy
or specialist service, particularly psychodynamic psychotherapy, had insufficient knowledge
of English to enable them to be assessed adequately and to understand the treatment
approach, temporarily resident in the area, and those who had evidence of an organic illness,
mental impairment, alcohol or drug dependence, schizophrenia or bipolar affective disorder.
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INTERVENTIONS
106 subjects were randomised to receive CBT plus TAU (n = 54) or TAU alone (n = 52).
All participants received the standard treatment (TAU) they would have received if the trial
had not been in place. In addition, the cognitive behaviour therapy group were offered an
average of 27 sessions of CBT, of which, an average of 16 sessions were subsequently
attended.

Patients included in the intervention and control groups were followed up for two years from
entry into the trial. Trained research assistants who were blind to treatment condition
conducted all assessment interviews. Patients were assessed immediately prior to
randomization and then in face-to-face interviews every six months.

CLINICAL OUTCOMES
The primary clinical outcome measure applied in the trial was based on a composite
measure, comprising of three elements: 1. suicidal acts, 2. inpatient psychiatric
hospitalization, and 3. accident and emergency (A&E) attendance. Full details and results of
the primary and secondary outcomes are reported in full in the main trial paper (Davidson et
al., 2006). In summary, the odds ratio based on the primary composite outcome measure for
the CBT plus TAU group, compared with TAU alone, was 0.70 (95% confidence interval
[CI] 0.38 to 1.31, p = 0.27). In terms of the number of suicidal acts, a significant reduction
over the follow-up period was reported in favor of CBT plus TAU compared to TAU alone
(mean difference −0.91; 95% CI 1.67 to −0.17, p = 0.02). Additional evidence for the
benefit of the addition of CBT was also observed in a number of secondary outcomes
including positive symptom distress index at one year follow-up, state anxiety and
dysfunctional beliefs at two-year follow-up.

A potential limitation of using these measures of outcome in a cost-effectiveness analysis is
that they preclude comparison of the cost-effectiveness of CBT plus TAU for personality
disorder with other interventions seeking NHS funding. Decisions concerning resource
allocation often need to be taken across specialties and disease areas. If these decisions are
to be informed by cost-effectiveness analysis then it is crucial that the outcome measure
adopted is generic (i.e., that it has meaning outside the clinical area within which it is used).
The use of a single, generic measure of health benefit enables diverse healthcare
interventions to be compared, thus enabling broader questions of efficiency to be addressed
(Palmer & Torgerson, 1999).

In this study the main outcome for the cost-effectiveness analysis was the quality-adjusted
life year (QALY), assessed using the EuroQol (EQ-5D) instrument. The EQ-5D
questionnaire is a standardized generic instrument for measuring health-related quality of
life (EuroQol Group, 1990). The EQ-5D consists of 5 health dimensions: mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression. Each dimension has three levels of
severity (no problems, moderate problems, and severe problems) that generate 245 unique
health states into which a patient can be classified. Patients in this study were asked to
classify themselves into one of these health states at baseline, and at 6 monthly intervals
over the study period of two years.

In addition to providing a description of the health states, the EQ-5D also provides a single
preference weight (also described as a utility or value) for each health state. Preference
weights for the 245 unique health states, valued on a 0 (equivalent to dead) to 1 (equivalent
to full health) valuation scale, were based on interviews with a representative sample of
3395 members of the U.K. general public (Dolan, Gudex, & Kind, 1995). The test-retest
reliability and construct validity of the EuroQol questionnaire has been demonstrated (Van
Agt, Essink, Krabbe, & Bonsel, 1994). The use of generic, validated Quality of Life (QoL)
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measures and general population weights in the application of cost-effectiveness analysis
has been recommended for policy level decision-making and now form part of the reference
case for cost-effectiveness studies submitted to the National Institute for Health and Clinical
Excellence (NICE; National Institute for Clinical Excellence, 2004). These values can be
used as quality-adjustment weights to turn a profile of health states over time into quality-
adjusted life years (QALYs).

The measure of outcome used in the cost-effectiveness analysis was the difference between
the two randomized groups based on mean QALYs over the two year study period, adjusting
for baseline EQ-5D scores (Manca, Hawkins, & Sculpher, 2005). QALYs were discounted
by the annual rate of 3.5% as recommended by the UK Treasury.

RESOURCE USE AND COSTS
The analysis was undertaken from a broad perspective to evaluate the impact of the
treatment on a number of different parties, including patients, the National Health Service,
Social Services and other providers of care.

Data on secondary health care utilization including inpatient, outpatient, day patient, and
A&E services were obtained from the patient's hospital records by the research assistants.
Hospital records were checked at the end of the study to ensure that the research assistants
remained blind to treatment allocation. Information on hospital resource utilization was
collected for two periods: baseline (covering the 6 months period before randomization) and
follow-up (covering the two year follow-up period). Details of primary care and community-
based services, direct non-health care costs (e.g., travel, childcare) and accommodation were
obtained from patient self-report using an adapted version of the Client Service Receipt
Inventory (CSRI; Knapp & Beecham, 1990). The CSRI was administered at baseline and
then at 6 monthly intervals. At the baseline and subsequent follow-up assessments,
information was collected on resource utilization and costs covering the 6-month period
prior to the date of interview.

Unit costs of hospital services were calculated from local estimates derived from the English
NHS Trust Financial Returns and NHS costs for Scotland (Chartered Institute of Public
Finance and Accountancy, 2004; National Health Service in Scotland, 2004). Where local
data was not available, unit cost estimates were obtained from national literature sources and
databases (Netten & Curtis, 2004). All unit cost data were adjusted to 2003/2004 prices
using the relevant price indices. Information related to the costs incurred by patients
themselves (e.g., travel, childcare, over the counter medications, etc.) was obtained directly
from the CSRI data.

The treatment costs for CBT were calculated using a detailed bottom-up costing exercise.
This was based on the cost per minute taken from the mid-point of the relevant (2003/2004)
salary scales for the therapists (and supervisors), including employers' contributions, and
overhead costs. The additional costs of non-face to face activities (e.g., writing up notes,
supervision) were also included.

The unit costs estimates were then combined with the resource utilization data to obtain a
net cost per patient over the entire follow-up period for the trial. Costs were then discounted
by the annual rate of 3.5% as recommended by the U.K. Treasury.

COST-EFFECTIVENESS ANALYSIS
Cost-effectiveness was undertaken by relating the differential cost per patient receiving
either the intervention or the control treatment to their differential effectiveness in terms of
QALYs. The incremental cost-effectiveness ratio (ICER) was calculated as the difference in
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mean cost divided by the difference in the mean QALYs (Drummond, O' Brien, Stoddart, &
Torrance, 1997). A cost-effectiveness acceptability curve (CEAC) was used to incorporate
the uncertainty around the sample estimates of mean costs and outcomes and uncertainty
about the maximum (or ceiling) ICER that the NHS would consider acceptable. The curve
shows the probability that the data are consistent with a true cost-effectiveness ratio falling
below any particular ceiling ratio, based on the observed size and variance of the differences
in both the costs and outcomes in the trial (Van Hout, Gordon, & Rutten, 1994; Fenwick,
Claxton, & Sculpher, 2001). This approach to the statistical analysis of the ICER avoids the
difficulties associated with the estimation of confidence intervals for the ICER (Van Hout et
al., 1994).

STATISTICAL METHODS
Cost and outcome data were analyzed on an intention to treat basis from randomization to
two year follow-up, or the two year notional interview date where appropriate (i.e., in cases
where the patient did not attend the final follow-up assessment, medical records were
examined from the date of randomization to the date that the two-year follow-up had been
planned). While complete data from hospital notes were available for all patients, data from
the CSRI and the EQ-5D were missing in a small number of cases. Multiple imputation was
used to impute the missing cost and EQ-5D data. This imputation method offers significant
advantages over simple imputation procedures (e.g., mean imputation) in that the
uncertainty observed in the complete data is preserved by imputing several different values
(in this analysis 5 different values were estimated) per missing data entry (Schafer, 1999).
The five complete datasets were then combined to generate a single combined estimate for
each parameter that formally incorporates the uncertainty in the missing data. Due to
positive skew in the cost data a non-parametric approach to multiple imputation was
implemented using a prediction model based on propensity scores and the approximate
Bayesian bootstrap to generate the imputations.

All data were analyzed using STATA 7.0 (STATACorp, 1997). Multiple imputation was
undertaken using SOLAS 3.1 (Statistical Solutions, 1999).

RESULTS
CLINICAL OUTCOMES

Table 1 reports the summary statistics for patient responses to the EQ-5D questionnaire at
baseline and at each 6 month interval. On average, patients in the CBT plus TAU group
reported a slightly lower quality of life than the TAU group at baseline and at all follow-up
periods. The difference between the two groups appears small and did not approach
conventional levels of statistical significance, regardless of whether an adjustment was made
for baseline EQ-5D scores.

Converting the EQ-5D scores into QALYs resulted in a loss of 0.11 (95% CI: 0.26 to 0.04)
QALYs for the CBT plus TAU group compared to TAU. As with the individual EQ-5D
scores, the overall QALY difference was minor and did not reach statistical significance.
Across both treatment arms there was gradual and sustained improvement in EQ-5D scores,
with some evidence that the majority of benefits in the CBT group were conferred once
therapy had been completed.

BASELINE RESOURCE USE AND COSTS
Table 2 details the mean (Standard Deviation [SD]) and median (Interquartile Range [IQR])
number of contacts patients had with all services over the 6-month period prior to
randomization. Use of resources varied between groups although, with the exception of

Palmer et al. Page 5

J Pers Disord. Author manuscript; available in PMC 2007 April 16.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



inpatient utilization, no particularly large differences were observed. A higher proportion of
patients were admitted for inpatient treatment in the TAU group (54% vs. 46%), resulting in
a higher estimate for the mean (14.02 vs. 7.4 days) and median (1 vs. 0 days) length of stay
for patients randomized to TAU. Between 89% and 94% of patients in both groups attended
the outpatient department and attendance rates with the general practioner were remarkably
similar (96% in both groups). Almost 50% of patients in both groups attended A&E services
during this period. In addition, a relatively high proportion of patients in both groups had
involvement with the criminal justice service; between 7% to 15% of patients had been
arrested and/or attended court during this period.

Table 3 reports the baseline costs for each of the major types of service. Costs of hospital
services (consisting of inpatient, outpatient, day, and A&E services) comprised the largest
component of cost and accounted for 56% of total costs in both groups. While the
percentage of total costs attributed to hospital services was identical in both groups, the
absolute level of total costs incurred by patients randomized to receive TAU was higher than
the CBT plus TAU group. On average, higher baseline costs were reported for the TAU
group across five of the six major service areas reported. Although none of these individual
areas were significantly different between the groups, when these separate elements were
combined, the resulting estimate of total costs was significantly higher in the TAU group at
baseline (£2621; 95% CI £81–£5214; p = 0.02). Subsequent analyses of follow-up costs
were therefore adjusted to reflect this statistical imbalance of costs reported during the
baseline period.

FOLLOW-UP RESOURCE USE AND COSTS
Table 4 outlines the resource utilization over the two year follow-up period. The proportion
of patients receiving inpatient treatment was very similar to the estimates reported for the
period prior to randomization. While a slightly higher percentage of the CBT group received
inpatient treatment (54% vs. 50%), the mean length of stay was considerably shorter
compared to TAU (13.5 days vs. 32 days). This difference was largely attributed to a small
number of patients in the TAU group who received lengthy inpatient care (exceeding 180
days for 2 patients). The distribution of inpatient days was highly skewed, illustrated by the
similar length of stay based on the median estimate (1 vs. 0.5 for CBT plus TAU and TAU,
respectively).

The proportion of patients attending outpatients and/or A&E services over the follow-up
period was high in both groups. A slighlty higher number of patients in the TAU group
attended outpatients (95% vs. 85%), although attendance at A&E was also marginally lower
(50% vs. 56%). The mean number of attendances at both outpatients and A&E were very
similar between the two groups.

Nearly the entire sample visited their GP during the follow-up period, with attendance rates
between 97–98%. The mean number of GP visits (surgery and home) was slightly higher in
the CBT plus TAU group, although visits from a number of other primary and community-
based personnel were lower (e.g., CPN, social worker). 9% of patients in both groups visited
a practice-based counselor. Finally, contact with the criminal justice service remained
relatively high in both groups.

Table 5 summarizes the follow-up costs incurred by both groups over the entire follow-up
period. Hospital costs comprized the largest component of costs in both groups, accounting
for over 60% of costs in the TAU group and 50% for the CBT plus TAU group. Primary and
community care was the next most costly resource accounting for between 17–18% of total
costs in both groups. The mean total costs in the CBT plus TAU group was £12,785,
compared to £18,356 for TAU. Due to the signficant cost differences reported between the
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two groups at baseline, the mean cost differences were adjusted for the baseline disparity
using regression approaches. Adjusting for the baseline imbalance, the mean cost difference
across all categories was estimated to be approximately £689 lower in the CBT plus TAU
group. This difference was not statistically significant (95% CI: −£8,166 to £6,787),
suggesting only minimal evidence for a cost advantage for CBT. Similarly, no statistically
significant differences in costs were identified in any of the main areas of service provision
and costs for patients randomized to CBT plus TAU.

COST-EFFECTIVENESS ANALYSIS
Figure 1 presents a scatter plot of the mean differences in costs and QALYs between the
groups, estimated by repeated sampling as part of the bootstrapping exercise. The x-axis and
y-axis divide the graph into four quadrants. Each quandrant represents the following
scenarios for CBT plus TAU in comparison with TAU (clockwise from top right): (i) more
effective and more costly; (ii) more effective and less costly; (iii) less effective and less
costly; and (iv) less effective and more costly. Each point represents a single bootstrap
estimate of the mean cost and QALY difference. By repeatedly sampling from the trial data
it is possible to reflect the resulting uncertainty for each these scenarios. The high
concentration of points in quantrants (iii) and (iv) indicates that CBT appears less effective
(on average) than TAU based on QALY estimates. However, the small scatter of points in
quantrants (i) and (ii) indicates that there is a slight possibility that CBT is more effective
than TAU. The wide dispersion of points above and below the x-axis indicates that there is
considerable uncertainty about the mean differences in costs between the two interventions.
A greater proportion of these points fall into quandrants (ii) and (iii) reflecting the mean cost
savings previously reported for CBT.

Since the CBT plus TAU group was marginally less costly (and less effective) than TAU,
the calculation of the ICER was based on a comparison of the additional costs (and QALYs)
for TAU compared with CBT plus TAU. In these circumstances, the issue is whether the
NHS is willing to pay the implied ICER—that is, the mean difference in cost divided by the
mean difference in QALYs—here £6,376 per QALY. Hence, if the NHS is prepared to pay
less than £6,376 for an additional QALY, then CBT plus TAU should be considered cost-
effective (and vice-versa if the NHS is prepared to pay more than this amount).

Figure 2 presents the results for the cost-effectiveness acceptability curves for CBT plus
TAU and TAU alone. The curve indicates the probability that CBT plus TAU is cost-
effective, compared to TAU, for a range of maximum amounts that the NHS may be willing
to pay to gain an additional QALY. The curve illustrates that the probability the CBT plus
TAU is cost-effective falls as the amount the NHS is assumed to be willing to pay for
additional health gain rises. If the NHS is only prepared to pay £2,000 per QALY then the
probability that CBT is cost-effective is 53%. At £50,000 per QALY the probability that
CBT is cost-effective falls to approximately 20%.

DISCUSSION
In our study, no statistically significant differences were found for either total costs or
QALYs between the CBT plus TAU and TAU groups. On average, the CBT plus TAU
group appeared less costly than the TAU group. The differences in the total costs were due
mainly to the higher inpatient hospitalization costs incurred in the TAU group. In terms of
quality of life estimates, CBT plus TAU was found to be marginally less effective than TAU
(loss of 0.11 QALYs), although the observed difference was not statistically significant. The
lack of a statistically significant improvement in terms of QALYs associated with the
addition of CBT is not entirely surprising given that no significant differences were
identified for the main clinical outcome based on a comparison of the odds ratio based on
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the primary composite clinical outcome reported in the accompanying clinical effectiveness
paper (Davidson et al., 2006). It is also possible that the absence of a significant difference
in QALYs between the groups may be due to the use of generic instrument in assessing
quality of life. The EQ-5D may have simply been insensitive to changes in the quality of life
of this patient group. The dimensions of the EQ-5D relate to both physical and
psychological functioning and, as a result, the limited measurement of psychological
functioning may mean that clinically worthwhile improvements in this aspect of health are
not adequately captured. Indeed, concerns about the appropriateness of QALYs in mental
health care evaluation have previously been raised (Chisholm, Healey, & Knapp, 1997).
However, it may simply be the case that the use of CBT plus TAU has only a minor impact
on patient quality of life in comparison with TAU alone.

Despite the lack of evidence of a significant benefit for the addition of CBT in our economic
analysis, our findings do serve to highlight the severe impairment in health-related quality of
life for subjects with BPD. The use of a generic outcome allows us to make meaningful
comparisons with a variety of other conditions. For example, a comparison with other
estimates of quality of life weights previously reported for severe mental health (including
patients with severe schizophrenia/schizoaffective disorder/bipolar disorder) with a range
between 0.56 and 0.65 (Tengs & Wallace, 2000), clearly highlights the poor quality of life
reported by our sample of patients at baseline (range 0.49–0.52). While some of this
difference may be due to the different approaches used to quantify health-related quality of
life, these findings do not diminish the importance of our findings which clearly demonstrate
the high economic and quality of life burden associated with BPD. In particular, the costs
reported during the follow-up period were 2 to 3 times greater than the costs previously
reported by Rendu et al. (2002) for primary care attendees with personality disorders.

Clearly the key question is whether CBT for borderline personality disorder provides good
value for money to the NHS. As a rough guide, recent decisions and guidance from the
National Institute for Clinical Excellence's Appraisal Committee suggests that a cost per
QALY value of around £20,000 to £40,000 is considered value for money by the NHS
(Raftery, 2001). Applying this decision rule, the use of cognitive therapy for BPD does not
appear to demonstrate any significant cost-effective advantage based on the results of this
study.

It is important that any conclusions that are drawn at this stage from these findings are
assessed in relation to a number of possible limitations. Firstly, we have previously noted
that this group of patients were difficult to engage in therapy and in our opinion may have
received the minimum amount of therapy required to benefit. As such, it is clear that the
results presented here may under-estimate the cost-effectiveness of CBT when it is delivered
at an optimal level. Secondly, it is possible that the follow-up period was insufficient to
demonstrate the long term benefits of CBT. For the purposes of cost-effectiveness analyses,
it is important to consider the timeframe over which costs and benefits are likely to differ
between the interventions under consideration and, in some instances, these differences may
need to be accounted for over a patient's lifetime (National Institute for Clinical Excellence,
2004). As such it will be important to continue to follow this sample to ensure that the
potential longer-term costs and benefits are re-assessed and are incorporated with the results
presented here. Further research to confirm the validity of EQ-5D in this patient group
should also be undertaken.
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FIGURE 1.
Scatter plot showing the mean difference in costs and QALYs from the trial data
(differences based on CBT—TAU).
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FIGURE 2.
Cost-effectiveness acceptability curve showing the probability that CBT is cost-effective as
a function of the threshold willingness to pay for additional health gain.
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Table 1

EuroQol (EQ-5D) Summary Scores and QALY Estimates

Outcome
TAU

Mean (SD)
CBT

Mean (SD)

Adjusted
Mean Difference*

(95% CI)

EQ-5D scores

 Baseline 0.5233 (0.3578) 0.4872 (0.3656)

 6 Months 0.5793 (0.3640) 0.4916 (0.3230) −0.0757 (−0.1918 to 0.0404)

 12 Months 0.6048 (0.3737) 0.5098 (0.4535) −0.0763 (−0.2306 to 0.0779)

 18 Months 0.6797 (0.3067) 0.6206 (0.3304) −0.0479 (−0.1616 to 0.0657)

 24 Months 0.6550 (0.3493) 0.6033 (0.3877) −0.0402 (−0.1685 to 0.0880)

QALYs 1.2042 (0.4724) 1.0633 (0.5614) −0.1082 (−0.2613 to 0.0449)

Note. QALYs represent a quality-weighted measure of health outcome over the 2-years follow-up. EQ-5D scores at each follow-up assessment are
used to quality-weight each follow-up period. Area-under curve calculations are then used to estimate QALYs. For example, an individual with
perfect health would have an EQ-5D score of 1—this would translate to a QALY estimate of 2 QALYs over the 2-year follow-up.

*
Adjusted for baseline EQ-5D scores
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