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Abstract

Purpose: The borderline personality disorder is a common mental disorder. It is frequently associated with various mental
co-morbidities and a fundamental loss of functioning. The borderline personality disorder causes high costs to society. The
aim of this study was to perform a systematic literature review of existing economic evaluations of treatments for borderline
personality disorder.

Materials and Methods: We performed a systematic literature search in MEDLINE, EMBASE, PsycINFO and NHSEED for
partial and full economic evaluations regarding borderline personality disorder. Reported cost data were inflated to the year
2012 and converted into US-$ using purchasing power parities to allow for comparability. Quality assessment of the studies
was performed by means of the Consensus on Health Economic Criteria checklist, a checklist developed by a Delphi method
in cooperation with 23 international experts.

Results: We identified 6 partial and 9 full economic evaluations. The methodical quality was moderate (fulfilled quality
criteria: 79.2% [SD: 15.4%] in partial economic evaluations, 77.3% [SD: 8.5%] in full economic evaluations). Most evaluations
analysed psychotherapeutic interventions. Although ambiguous, most evidence exists on dialectical-behavioural therapy.
Cognitive behavioural therapy and schema-focused therapy are cost-saving. Evidence on other interventions is scarce.

Conclusion: The economic evidence is not sufficient to draw robust conclusions for all treatments. It is possible that some
treatments are cost-effective. Most evidence exists on dialectical-behavioural therapy. Yet, it is ambiguous. Further research
concerning the cost-effectiveness of treatments is necessary as well as the identification of relevant cost categories and the
validation of effect measures.
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Introduction Related to the effectiveness of psychological treatments for BPD
a recent review of the Cochrane Collaboration concluded that
psychotherapy (e.g. dialectical behaviour therapy (DBT), menta-
lization-based treatment in a partial hospitalisation (MBT),
transference-focused therapy (TTP), cognitive behavioural therapy
(CBT), dynamic deconstructive psychotherapy (DDP), interper-
sonal psychotherapy (IPT)) plays an important role in the therapy
of BPD. However, the evidence base is not very robust [5].
There are only few studies on the economic burden of BPD.
Jerschcke et al [6] reported annual costs for medical care (direct
costs) of more than 18,000 US-$ per patient (purchasing power
parities) for a German setting. More than 90% of these costs were
caused by inpatient care. Van Asselt et al [7] assessed direct costs
and productivity losses (indirect costs) in a Dutch population. They
found total annual costs of more than 23,000 US-$ (purchasing
power parities). These costs were caused by medical care and

According to the International Classification of Discases 10™
revision (ICD-10) the borderline personality disorder (BPD) is an
emotionally unstable personality disorder (F60.3). The ICD-10
defines BPD by the following characteristics: emotional instability,
lack of impulse control, disturbances in self-image, aims and
internal preferences, chronic feelings of emptiness, intense and
unstable interpersonal relationships, self-destructive behaviour,
including suicide gestures and attempts [1].

BPD is a common disorder. In two epidemiological studies
based on US-American samples the point-prevalence and lifetime
prevalence of BPD was 1.6% and 5.9% respectively [2,3].

BPD is strongly associated with Axis-I disorders. 84.5% of BPD
patients are suffering from a 12-month co-morbid Axis-I disorder
[2]. Consequences of BPD are severe impairments of social and

voc'ational functioning which precludes nearly half Of. th? BPD productivity losses in similar proportions. In another cost-of-illness
patients from recovery [4]. Hence BPD has a substantial impact study Goodman et al [8] found that the kind of co-morbidity has a
on society. massive influence on costs of BPD. A co-morbid conduct disorder
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raised the annual costs of BPD by nearly 50,000 US-$, for
example.

In light of this medical and economic burden the necessity to
identify effective and efficient treatments is evident.

To analyze the costs and the efficiency of treatments partial and
full economic evaluations are the methods of choice. In partial
economic evaluations only the costs of at least two alternatives are
compared. This kind of evaluation is also called cost analysis [9].
For the calculation of costs different perspectives can be employed.
The most frequent perspectives are the perspective of the society
and of a third party payer. Two categories of cost can be
distinguished: direct and indirect costs. Direct costs arise directly
from medical care. This includes the costs for inpatient and
outpatient care, rehabilitation, drugs, or emergency room
treatments. Indirect costs are defined as the loss of productivity
resulting from a disease. This loss arises from reduced productivity
at work, sick leave, early retirement or mortality.

A full economic evaluation does not only compare costs of at
least two alternatives but also their effects [9]. Effects can be
measured in natural units (life years gained, parasuicide events
avoided), artificial units (quality-adjusted life years [QALY] or
disability-adjusted life years [DALY]) or monetary units measured
by techniques like willingness-to-pay experiments. Depending on
the effect measure employed full economic evaluations are called
cost-effectiveness analyses (natural units), cost-utility analyses
(utillity measures) or cost-benefit analyses (outcomes valued
monetarily).

There are different approaches to perform a partial or a full
economic evaluation. The first approach uses primary data
collected along a clinical trial evaluating the clinical effectiveness
of the specific treatment. Other approaches are based on
secondary data and/or decision analytic modelling, e.g. decision
trees or Markov models.

The aim of this study was to perform a systematic literature
review of economic evaluations of treatments for BPD.

Materials and Methods

Search strategy

We conducted a systematic literature search in MEDLINE,
EMBASE, PsycINFO and NHSEED in August 2013 based on the
following strategy: (cost OR economic) AND (borderline disorder
OR borderline personality OR bpd OR 301.83 OR F60.30 OR
60.31 OR Cluster B). The literature search was not restricted by
publication year.

Inclusion and exclusion criteria

The eligibility of the studies was assessed in two steps. First titles
and abstracts were screened. Articles considered as relevant were
obtained and the full text was screened. All original studies
reporting cost or cost-cffectiveness data of BPD were included.
Articles were excluded if they

were conference abstracts, editorials, letters or reviews
were no economic evaluation

reported no data from a control group

presented no data for BPD

did not document the method of cost assessment

were not written in English or German.
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Data extraction

The extraction process consisted of three steps. First study
characteristics were identified. Afterwards the different cost
categories considered in the studies were documented. Finally
the costs were extracted. Two transformations of the cost data
were performed. First, costs per patient were calculated if cost data
related to groups or populations. Subsequently all costs were
inflated to the year 2012 and converted into US-$§ using
purchasing power parities (US-$ PPP) to ensure comparability of
the data [10]. Furthermore, incremental cost-effectiveness ratios
(ICER) and findings from Cost-Effectiveness-Acceptability-Curves
(CEAC) were extracted from full economic evaluations. The ICER
is the outcome measure of a full economic evaluation and defined
as the ratio of the difference in costs and the difference in effects of
the treatment alternatives compared. As the ICER is a point
estimate it gives no information about the uncertainty of results.
To assess the uncertainty of the results CEAC are employed. The
CEAC indicates the probability of cost-effectiveness at a specific
willingness-to-pay margin. There are different rules of thumb to
classify incremental cost per QALY ratios. We employed a widely
used [11,12,13,14] threshold of 50,000 US-$ PPP per QALY to
distinguish cost-effective from economically unfavourable inter-
ventions. In the discussion section we additionally use a threshold
of 129,090 US-$ PPP per QALY. This represents a recent update
of the calculation of the 50,000 US-$ PPP per QALY threshold
mentioned above [15]. As there are no accepted threshold values
for cost per avoided parasuicide event, cost per recovered patient
and cost per percent point reduction of self-harm incidence we
abstained from an interpretation. ICER of that kind were reported
and results of the CEAC were referred to a willingness-to-pay
margin of 0 US-$ PPP per unit of the effect measure.

Quality assessment

We used the quality checklist developed by the Consensus on
Health Economic Criteria (CHEC) project [16]. This checklist was
prepared using a Delphi method (three Delphi rounds; 23
international experts). It comprehends 19 criteria. The results of
the quality assessment are displayed as percentage of fulfilled
criteria.

Results

Study pool

The results of the systematic literature search are presented in
figure 1. The systematic literature search retrieved 561 results. 159
articles derived from MEDLINE, 235 from EMBASE, 148 from
PsycINFO and 19 from NHSEED. 203 articles were duplicates
and were removed. After title and abstract screening 335 articles
were excluded. Full text screening was performed for the
remaining 23 articles. 13 articles were excluded of which six were
not economic evaluations, three documents did not report data for
BPD, two did not incorporate a control group, one was a case
study and one was a review. Finally ten articles were considered in
this review. As one of the articles was a HTA report performing six
full economic evaluations based on six single RCT [17], this
review is based on 15 evaluations (table 1). Nine evaluations were
full economic evaluations [18,19,20,21,22,23,24,25,26] and six
were partial economic evaluations [27,28,29,30,31,32]. Nine
evaluations were based on clinical trials
[24,25,26,27,28,29,30,31,32], six on decision analytic mod-
els[18,19,20,21,22,23]. All modelling studies were full economic
evaluations. Eleven evaluations were conducted in the United
Kingdom, two in the Netherlands and one each in Australia and
Switzerland. The least recent evaluation dated back to 2003, the
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most recent to 2013. The majority of evaluations employed the
societal perspective. The time horizon of the full economic
evaluations ranged from one to four years, the time horizon of the
partial economic evaluations from three months to six years. Most
evaluations included less than 100 patients (n = 11), some even less
than 50 (n=15). In all evaluations the majority of patients was
female, in ten evaluations the proportion of female patients was
larger than 80%. The mean age of populations ranged from 22
years to 37 years.

Methodological quality of identified studies

The results of the assessment of methodological quality are
presented in table 2. The partial economic evaluations fulfilled
71.1% (SD: 16.9%) of the quality criteria, the full economic
evaluation 78.9% (SD: 5.3%) on average.

There are criteria which were not fulfilled by some evaluations
and could have an influence on the validity of the findings of this
review. Firstly, ten analyses did not identify all important and
relevant costs [18,19,20,21,22,23,24,29,30,31]. These studies
chose a societal perspective and did not consider indirect cost
although their study populations were between 22 and 35 years
old. Secondly, discounting was not performed in two evaluations,
although the time horizon exceeded one year [27,29]. Thirdly,
four studies did not consider all important outcomes [19,20,21,26].
These studies measured parasuicide events or acts of self-harm and
no life-years or QALY. ICER based on cost per avoided
parasuicide events or acts of self-harm are difficult to interpret.
Fourthly, no study discussed ethical or distributional issues.

Records identified
through database
searching

(n=561)

Records after duplicates
removed

(n = 358)

Records screened Records excluded

(n = 358) (n=339)

Full-text articles Full-text articles excluded

assessed for eligibility

(n=13)
(n=23)
No economic evaluation:
n=6
No data for BPD: n=3
Studies included in the
analysis No control group: n=2
(n=10) Case study: n=1
Review: n=1

Figure 1. Prisma Flowchart.
doi:10.1371/journal.pone.0107748.g001
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However, the influence of this shortcoming on the interpretation
of the study results is small as it does not decrease the quality of
measurement and calculation. Information on ethical and
distributional issues is important for policy makers and decision
makers which is not the aim of this review.

Cost categories

Table 3 shows the cost categories considered by the partial and
full economic evaluations. Direct costs for inpatient (general and
psychiatric hospital services) and outpatient treatment were
assessed by most evaluations. One exception was the partial
economic evaluation by Berrino et al [31] which only measured
costs of inpatient care. Van Asselt et al [28] focussed exclusively on
indirect costs. However, this is not a methodological shortcoming
because this partial economic evaluation assessed the influence of
different approaches to the calculation of productivity losses and
was based on the same study as the full economic evaluation by
van Asselt et al which reported inpatient and outpatient cost. Four
full economic evaluations reported in the HT'A report by Brazier
et al [17] did not report costs for inpatient and outpatient care
either. These evaluations are solely based on costs for “further
resource use” which was calculated by a regression model with
length of stay and number of parasuicide events as independent
variables and total costs as dependent variable.

Indirect costs were only measured by three evaluations. Indirect
costs caused by sickness absence, early retirement and mortality
were assessed by van Asselt et al [25] in their full economic
evaluation. In their partial economic evaluation they took sickness
absence and early retirement into account [28]. Priebe et al
assessed indirect costs caused by sickness absence exclusively [26].

Measures of effectiveness

Table 4 shows the measures of effectiveness. Four different
kinds of measures were employed. Six evaluations used QALY
calculated based on the EQ-5D as measure of utility [17,24,25].
One evaluation additionally employed the proportion of recovered
patients [25]. Recovery was defined as a score below 15 on the
Borderline Personality Disorder Severity Index (BPDSI) version
IV. Six evaluations employed parasuicide events [17]. A para-
suicide can be defined as “any intentional acute self-injurious
behaviour with or without suicidal intent, including both suicide
attempts and self-mutilate behaviors™ [19]. In one evaluation the
incidence of self-harm was employed [26]. Self-harm was defined
as “any act which (a) the individual performed with the intention
of self-harm, and (b) caused tissue damage” [26].

Compared alternatives

Nine full economic evaluations investigated psychotherapeutic
interventions (table 4). Five evaluations focused on dialectical
behavioural therapy (DBT) in comparison to treatment as usual
(TAU) [17,26] or client centered therapy (CCT) [17]. DBT is
derived from the strategies of cognitive-behavioural therapy (CBT)
and uses directive, problem-oriented techniques like behavioural
skill training, contingency management and exposure to emotional
cues as well as supportive techniques like reflection, empathy and
acceptance [19].

Mentalization based partial hospitalization (MBT) [17], manual
assisted cognitive behavioural therapy (MACT) [17] and CBT
[24] were investigated by one evaluation each, using TAU for
comparison.

MBT is based on the assumption that BPD results from a failure
in mentalization which is the ability to reflect about oneself in
relation to others and understand their state of mind [17,22].
MBT aims at the ability of self-reflection of the patient [17].

September 2014 | Volume 9 | Issue 9 | 107748



Economics of Borderline Personality Disorder

L00¥8%££010"duod |euInol/L /g L"0L:10p

‘wopbuiy pajiun N [DUL PaJjoIU0D PAZILIOPUDY DY ‘SPUDLYIIN YL TIN ‘PUDHIZUMS :HD ‘DIDASNY SNY

%88 far43 Jeaf | eu 08 104 AN [92] (z107) ®9a1d
%€E6 9'0€ sieak JSEIRLIN 98 104 N [S2] (e800T) Y3sSY UBA
%8 6°lE sieah ¢ K131>05 90l 104 AN [2] (9007) Jowied
%89 [43 1eaf | SEIRLIN 081 [SPOW AN [€2] (€007) 42141 uo paseq [£1] (9007) a1zeig
%8S 8'LE 1eak | A0S 8¢ [SPOW MN  [22] (6661) uewaleg uo paseq [£1] (9007) 491zeig
%001 S€ 1eak | AR1os 8¢ [SPOW AN [L2] (L007) suooy uo paseq [£1] (9007) Jeizeig
[0z] (z007)
%001 S'LE 1eak | ISEIRIS 85 ISPOW AN 42s0g usp ueA uo paseq [£1] (9007) 1eizelg
ey ey 1eak | Aeos 144 [9POW An [61] (L661) ueyauIT UO paseq [£1] (900¢) Jo1zeig
%6L [44 Jeak | AR10s 144 [9POW An [81] (0007) Jouin) uo paseq [£1] (9007) Jsizelg suonen|eAs dlWouods ||ng
%l8 8'Ge Stpuow 9 1oked 88 104 AN [z€] (€10T) uuewypdsiog
%S8 (43 St{puow ¢ ''u 00¢ Apnis pajjonuod HD [L€] (LL0T) ounisg
%E6 A3 syjuow 9 Apos 06 104 SNy [0€] (1107) Auzdaised
%8 6'L€ s1eaf 9 SEIRS 90l 1oy 3N [62] (0L0T) Uospireq
%€E6 9°0€ s1eaf g SCIREN 98 10y N [82] (48007) ¥2sSY UBA
%8S g'Le sieak ¢ 1aked 1% 10y N [£T] (€007) UPWIdlRg  SUONEN|EAS JIWOUOd3 [elled
sjuaned abe uesly uozioy awil aAndadsiad azis a|dwes adAy Apmis Anuno) Apmis

sjewsay jo uontodoid

'SUOIIBN|_AS DIWOUODS ||N4 pue |eided Jo soisuadeIRY) *L d|qel

September 2014 | Volume 9 | Issue 9 | 107748

PLOS ONE | www.plosone.org



Economics of Borderline Personality Disorder

+ +

+

+

+

+

+

+ + + +

Kj@1e11doIdde
panjea
S9W021NQ

Kj@1e11doadde
painsesaw
SWO0d1IN0 ||y

payiuspl
S9WO0d3N0
1ueAB[D) pue
juepodwii ||y

Kjo1eudoidde
panjea s1s0D

syun
jesisAyd uy
Aj91eudoidde
painsesw
5150 ||

payiuspl
51502
JueA3|3I pue
juepodwi ||y

ojeudoidde
uasoyd
9AIadsIag

91eudoidde
uozuoy awi|

o1eudoidde
ubisap Apnis
Jlwouod]

wuoy
d|qeiamsue
ul uonsanb
yoieasal
paulsp-{lsm
paqudsap
Ajesd
SaAIeUID) e
bunadwod

paqudsap
Kjespd
uonejndod
Apnis

[92] [s]

(ZLo?) (98002)
agald 3[assy uea

vel

(9002)
Jswjed

[ez]

(39002)
I91zeag

[zz]

(290072)
I91zeag

[1e] [oz] [6L] [8L]

(P9007) (>9002) (99002) (e9002)
191zeag 191zeig J91zeig J91zeag

[z€] (ELOT)
uuewypdsiog

[LE]

(1102)
ounieg

[o€] [62] [82] [£z]

(LL0Z) (oL02) (eg002) (€002)

Auzdaiseq uospireq jassy  uewsjeg
uea

YND ‘YID iSuonenjeaa >Iwouoda ||ng

sasAjeue 350D :SUOIEN[EAS JIWOU0d3 [elied

loyiny
[e1i33uD

‘Ayljlenb [ed160[0poyIdW JUBWISSISSE Y3 JO S}NSIY T d|qel

September 2014 | Volume 9 | Issue 9 | 107748

PLOS ONE | www.plosone.org



Economics of Borderline Personality Disorder

T00Y'8%/££010"duod [euInof/L£E1L°0L:I0p

'SIsAipuD AYIIN-150D YN !SISAIDUD SSaUdAIIIY-1S0D = YD ‘Pajjy[n} JOU UOLIRIID = YUD|q Pajjyjnj UOUANID = +

%8L %68

+ +

%vL

4k

%8

4e

%8L

4e

%8L %8L %VvL %vL

+ + + +

Apmis sy Aq
pallIny e

%L8 %ES %ES %L9 %¢€6 %€L Jo uoiodoid

Aj@1eudoidde
passnosip
sanss|
|euonnquisip
pue jesiy3

JESIEMU]]

40 121U
|enuayod ou
sem aiayi 1eyl
sa)edIpul JPIUY

passnasip
sdnoib juald
/auaned pue
sbunias JaY10
0] s)nsal Jo
Ayjiqezijesausn

pavodas
elep ay1
WwoJy MOJ|o}
suoISN|PUOD

ulep9duUN
aJe sanjeA
9soyMm sajgerien
juepodwii [je Joy
paw.opad
siskjeue
Annnisuas

Aj@1e11doadde
pa1unodsip
sawodino
pue s150d>
°imny ||y

pawuopad
siskjeue
SSOUDAIIIDYS-1S0D
JelusawaIdu|

[92] [sT]

(zLoZ) (98002)
agald 3[9ssy uea

vel

(9002)
Jswed

[ez]

(39002)
191zeag

[zz]

(29002)
191zeag

[zl [oz] [6L] [8L]

(P90072) (29002) (99002) (e9002)
191zeig 191zeig J91zeag J91zeig

[z€] (€L0T) [LE] [o€] [62] [82] [£z]
uueuwydsiog (LL02) (LLO2) (oL02) (eg002) (€002)
ouuiag Auzdaiseq uospireq j@ssy  uewsjeg

uea

loyany
/eua3ud

YND ‘YID :Suonenjeaa dIwouoda ||ng

sasAjeue 350D :SUOEN[EAS JIWOU0d3 [e1ied

U0 'z 3|qel

September 2014 | Volume 9 | Issue 9 | 107748

PLOS ONE | www.plosone.org



Economics of Borderline Personality Disorder

€00¥'87/£0L0"duod"[eunol/LZgL°0L:10p
‘SISAIDUD SSaUAIIIAYa-150D = YD ‘Apnis 150D JaylQ = SDO ‘Apnis ssaujji-J0-1s0) = QD ‘paiapisuod jou Ai10balpd = yup|q ‘paiapisuod Aiobaipd = +

[92] (¢102)
+ + + + + aqald
[sz]
(98002)
+ + + 4 e a4 A 4 + 19SSy uep
[7Z] (9002)
+ + + + Jawied
[€2]
(€002) [£1] (39002)
+ + IK) I91zeag
[ca]
(6661) [£1] (@9002)
+ + + + + + uewsleg J91zeIg
[Lz]
(Lo0z) [£11 (P900T)
aF + + Suooy| Jl1zeig
[0zl
(z002)
yasog [£1] (9002)
+ + usp uep Jo1zeig
[61] [£1]
(1661) (99002)
+ + + ueysurn Jo1zeig
[81] [£1] suol
(0002) (e9007) -}enjen3
+ + JLuing J91zeIg 4
[ce] (€102)
EiE ar ar “F uuewydsiog
(L] (L102)
+ ouuag
[o€] (L102)
+ + + Kuzoaiseq
[62] (0L02)
+ + + + + uospireq
[82] (e8007)
135Sy
+ AR UeA
suon
[£Z] (€00T) -enjeA3
+ + + + + uewsaleg |elled
f)jeyio| juswanal  dduasqe #9SN  SIJIAISS  UOISIA 313¥pod  Kyjdey 24ed>  saidesayy 24ed uonedIpa sjun  jeadsoy 2J4ed aJed
KlJeg ssauydls dd4nosaa ad1snf -1adns jo InQ BUIAl] |ewoju] dAneUIR)Y Aunwwo) fouabiawg |ennieq 3juanedu] jusned
94iing |eul poaisissy -3nQo
350 3d841pU| 53502 P2IIQ **"uo Apms
paseq
IPPON

"SUOI1EN[eAd DIWOUODD [Ny pue |eiled Ul palapisuod sauobaled 150) *€ ajgel

September 2014 | Volume 9 | Issue 9 | 107748

PLOS ONE | www.plosone.org



Economics of Borderline Personality Disorder

pa1an0dal syuaned z|

[sal

%56 ualjed pa19A0331/$0 1Y sajeutwop 14S paJan0d34 syusned €7 L€y ¥9'0S£'0L$  syuaned pasanoday 145 - (98007) 9SSy uep
ATVO Zv0T'L - 89'SKT'9LE VL
%0€ ‘A1vD/$000°0S WV AVO/LT'986'69% ATVO €£90°L - SLSLELLS ATVO 19 — [¥2] (9007) +ow|ed
pauteb ATVO t1°0
%SS ‘ATVD/$0000S IV ATVO/S0TLY'LLS pauteb ATV0 61°0 - z0/8¢'€1$ ATVO nv.L
SIUSAD /'L
%0t ‘paplore Em>m\%o v S9leulwop NYL SIUDAD 6% - vm.mmm‘o_% SJUSAJ spidinseled 1OV [€2] (€007) 42141
p3sso| AIVO 100
%S9 *A1V0/$000°0S IV AIVD/60'8ST'SL$ pauteb ATYO #0°0 = 0€'90¥'LES AIVO nvL
SIUSAD G/
[cd
%St ‘paplore Ew>m\wo w paploae Ew>m\mo.oow SJUSAS |9 - _N.%_‘Nm% SIUSAJ spidinseled 19W (6661) uewsaleg
pauteb A0 700
%S *AT¥0/$000°0S IV A1VO/61'S€8'80S$ pauleb ATYOD £0°0 - SS€TT'ITg ATV nv.L
SIUdAD Th
[a
%S ‘PIPIOA_ JUSAS/$0 IV PaploAe JUSAS/ZE'STE LS SIUIAD ¥ - L9'88Y'Lv$ SJU3A] SpdInseled 19a (1L00T) suooy
SIUBAD |'pE - ¥£°0L5'6T$ nv.L
[0z] (z002)
%S9 P3PIOAL JUBAS/$0 IV PaploAe 1UaA3/08'0L$ SIUSAS 9| - LT'TS8'0€$ S1USAJ apidinseled 19a ydsog usap uep
SIUAD $S'EE - 09'0L6'67$ nvL
6Ll
%ES ‘PIPIOAR JUSAS/$0 IV sajeuiwop 149d SIUSAS 789 - ELvLLLTg SIU9A] apdinseled 19a (1661) Ueysur]
pauleb AT¥0 S0°0
%S6 *A1v0/$000°0S IV sajeulwop 19Q pauteb ATVO 410 - 98 L'LES AIVO 120
SIUSAS €€°TL
%908 :PIPIOAR JUSAS/G0 Y sojeulwop 19d SIUSAS 76T - £1'998'LT§  swuaA3 sppinseled 18a [8L] (0007) J3uwinL  [£1] (9007) 431zelg
SSOUDAI}IBYD
3503 JO ddueYd %H
>YId F'ED)] $199))3  SIS0D d[JUIPU| $3S0D 1J2JIg  paJnseaw s3d93 saAneuId)Y ***uo Apms
paseq [spoN

JV3ID pue YD ‘suoiien|ead dIWOU0Id [Ny jo uondudsag v ajqeL

September 2014 | Volume 9 | Issue 9 | 107748

PLOS ONE | www.plosone.org



- S
g =
- 5
N
0w =
[T o
v =
c S &+
So =4
£ .2 =
o vk Q
v 19 IS}
T Re n
U |#*T <
>
-
<
(©)
S~
O
<
~
m
«Q
3 o
o i
Y &
>
-
[ <
v (e}
@ n
b= =
i} N
v
2
w
o
v
-
9 2
= <
T a
£ <
wn
i
8 X
)
- ™
] =
) s
(=} &+
°
@
S
=
7]
]
]
£
wn
k7 >
g 2
b} g
w
]
>
2
]
c
4
£ &
< =
°
@
w
©
2
]
B
c
=0
=
c
o
|
<
g >
< 3
= a

2.27 QALY

$54.85/0ne percent point reduction of self-n.a.

harm incidence **

Incremental Effect: 9%

reduction*

1,686.57

$8,661.38

Self-harm incidence

DBT

Priebe (2012) [26]

1,572.30

$5,719.40

TAU

CBT: Cognitive Behavioral Therapy; CCT: Client-Centered Therapy; CEAC: Cost-Effectiveness Acceptability Curve; DBT: Dialectical Behavior Therapy; ICER: Incremental Cost Effectiveness Ratio; MACT: Manual-Assisted Cognitive

behavioral Therapy; MBT: Mentalization-Based partial hospitalization; n.a.: not available; QALY: Quality Adjusted Life Years; SFT: Schema-Focused Therapy; TAU: Treatment-As-Usual; TFP: Transference-Focused Psychotherapy; *

reduction per 2-month period; **ICER based on direct costs per 2-month period and effects per 2-month period.

doi:10.1371/journal.pone.0107748.t004
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MACT is a brief therapy which is cognitively oriented and
problem-focussed. Originally, it was developed for patients with
multiple suicide attempts [17]. CBT is a psychotherapeutic
intervention aiming at the modification of cognitions to influence
emotions and behaviour [33].

Finally one evaluation compared schema focused therapy (SFT)
with transference focused psychotherapy (TFP) [25]. SFT aims at
the correction of dysfunctional schemas which control or rule the
patient’s life [25]. TFP is based on a negotiated treatment contract
between patient and therapist. It aims at the integration of good
and bad representation of self and others and at the resolution of
fixed, primitive internalised object relations [25]

Four partial economic evaluations investigated psychotherapeu-
tic interventions (table 5). One evaluation compared one DBT
with TAU [30], one MBT with TAU [27], one CBT with TAU
[29], and one SFT with TFP [28]. The remaining evaluations
compared a crisis intervention program to TAU after emergency
room care [31] and a combination of a joint crisis plan and TAU
to TAU alone [32]. The crisis intervention program consisted of a
short-term hospitalization after discharge from the emergency care
unit. In the joint crisis plan intervention a meeting between the
patient and a care coordinator was conducted to develop strategies
to cope with crises.

Results of partial economic evaluations

The results of the partial economic evaluations are presented in
table 5.

DBT vs. TAU. DBT was cost saving compared to TAU [30]
in one partial economic evaluation (—8,652 US-$§ PPP). TAU
consisted of clinical case management (engagement, ongoing
assessment, planning, linking with community resources, consul-
tation with carers, assistance expanding social networks, collabo-
ration with medical staff, advocacy, individual counselling, living
skills training, psychoeducation, crisis management).

MBT vs. TAU. MBT was cost-saving compared to TAU in
one partial economic evaluation [27] (—5,041 US-$ PPP). TAU
consisted of general psychiatric services (regular psychiatric review
when necessary, inpatient admission as appropriate, with dis-
charge to nonpsychoanalytic psychiatric partial hospitalization
focusing on problem solving, outpatient and community follow-up,
no formal psychotherapy).

CBT vs. TAU. CBT was cost saving in comparison to TAU in
one partial economic evaluation [29] (3,135 US-$ PPP). TAU
consisted of all treatment options offered by the British National
Health Service (NHS). Patients were unlikely to receive CBT as
this was a new treatment [34].

SFT vs. TFP. In one partial economic evaluation measuring
only indirect costs of SFT and TFP the results were ambiguous
[28]. By using a limited human capital approach estimating the
value of lost productivity of patients who were employed at
baseline and a friction cost approach estimating the value of lost
productivity until the worker is replaced, SFT was cost saving in
comparison to TFP (—417 US-$ PPP and —431 US-$ PPP).
However, by employing an extended human capital approach
estimating the value of lost productivity of all patients independent
from their work status at baseline, TFP was cost saving in
comparison to SFT (443 US-$ PPP).

Crisis intervention vs. TAU. Cirisis intervention after
emergency room care was cost saving in comparison to TAU in
one economic evaluation [31] (—4.994 US-$ PPP). Patients in the
TAU group were assigned to treatment by an attendant
psychiatrist after discharge.

Joint crisis plan vs. TAU. A combination of a joint crisis
plan and TAU was cost saving in comparison to TAU in one
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economic evaluation [32] (—479 US-$ PPP). TAU consisted of
continued care by the patient’s community mental health team
after the crisis.

Results of full economic evaluations

The ICER are presented in table 4.

DBT vs. TAU. ICER based on cost per avoided parasuicide
event ranged from a dominance (cost savings and better effects) of
DBT to 76,000 US-$ PPP per event avoided by DBT [17] (TAU:
60 minutes of individual therapy per week and supportive or
psychoeducational groups [21]; alternative referrals, any therapy
available in the community [19]; management by original referral
source [20]). The probability of dominance (result of the CEAC at
a willingness-to-pay for an avoided event of 0 US-$ per QALY) of
DBT in these evaluations ranged from 5% to 65%. One
evaluation [17] presented ICER in terms of cost per QALY
(TAU: 60 minutes of individual therapy per week and supportive
or psychoeducational groups [21]). The ICER was higher than
500,000 US-$ PPP per QALY. The probability of cost effective-
ness (result of the CEAC at a willingness-to-pay margin of 50,000
US-$ PPP per QALY) was 5%. One evaluation [26] found an
ICER of 55 US-$ PPP per one percent point reduction of self-
harm incidence (TAU: Referral back to the referrer, encourage-
ment to therapy other than DBT).

DBT vs. CCT. DBT dominated CCT in terms of costs per
avoided parasuicide event and cost per gained QALY [17] (CCT:
supportive therapy based on empathic understanding of the
patient’s sense of aloneness and support on an individual basis
[17]). The probability of cost-effectiveness was 80% to 95%.

MBT vs. TAU. The comparison of MBT and TAU [17] led
to an ICER of 67 US-$ PPP per avoided parasuicide event (TAU:
general psychiatric services, no formal psychotherapy). The

Economics of Borderline Personality Disorder

probability of domination was 45%. The ICER in terms of cost
per QALY was 15,000 US-$ PPP per QALY. The probability of
cost effectiveness was 65%.

MACT vs. TAU. TAU dominated MACT [17] in terms of
cost per avoided parasuicide event (TAU: standard treatment or
continuation of existing treatment). The probability of domination
of MACT in terms of avoided parasuicide event was only 40%.
Furthermore MACT showed an ICER of 72,000 US-$ PPP per
gained QALY. The probability of cost effectiveness was 55%.

CBT vs. TAU. CBT was cost saving and less effective in
comparison to TAU [24] (TAU: all treatments offered by the
British NHS). The probability of cost effectiveness was less than
30%.

SFT vs. TFP. SFT dominated TFP [25] in terms of the
number of recovered patients. This result had a probability of cost-
effectiveness of more than 95%. In terms of cost per QALY SFT is
cost saving and less effective in comparison to TFP.

Discussion

The aim of this paper was to review the existing economic
evaluations of treatments for BPD. DBT is the best evaluated
treatment for BPD (five full economic evaluations; one partial
economic evaluation). However, the evidence is ambiguous. Based
on a RCT by Turner et al [18], Brazier et al [17] found
dominance of DBT and a high probability of cost-effectiveness in
comparison to CCT. Comparing DBT to TAU, the four
remaining full evaluations found better effects of DBT. However,
there were great differences in incremental costs between these
studies, ranging from cost savings [17,30] to large extra costs
[17,26]. Consequently there was a great heterogeneity in the
ICER. Brazier et al [17], who performed three of these full
evaluations, discussed this heterogeneity in their HTA report.

Table 5. Description of partial economic evaluations and cost differences.

Method of indirect cost

Study Alternatives measurement Direct costs Indirect costs Cost Difference
Bateman (2003) [27] MBT n.a. $9,617.36 — $-5,041.18
TAU $1465853 —
van Asselt (2008a) [28] SFT lim. HCA — $2,130.20 $-416.98
- $2,547.18
ext. HCA — $9,027.77 $442.68
TFP — $8,585.09
FCA = $979.60 $-430.54
— $1,410.14
Davidson (2010) [29] CBT n.a $1,697.64 — $-3,135.13
TAU $4,832.77 —
Pasieczny (2011) [30] DBT n.a. $17,80269 — $-8,651.74
TAU $26,45443 —
Berrino (2011) [31] Crisis intervention after emergency room care n.a. $1,543.42 = $-4,993.62
Treatment as usual after emergency room care $6,537.04 —
Borschmann (2013) [32] Joint crisis plans + TAU n.a. 7,871.92 — $-479.02
TAU 8,350.94 —

United States of America.
doi:10.1371/journal.pone.0107748.t005

PLOS ONE | www.plosone.org

AUS: Australia; Ext: Extended; FCA: Friction Cost Approach; HCA: Human Capital Approach; Lim: Limited; MBT: Mentalization-based partial hospitalization; NL:
Netherlands; SFT: Schema-Focused Therapy; TAU: Treatment-As-Usual; TFP: Transference-Focused Psychotherapy; SD: Standard Deviation; UK: United Kingdom; USA:
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They identified two shortcomings with respect to the estimation of
costs. The first shortcoming results from the transfer of data from
an US-American RCT to a British setting in one study [19]. As the
provision of health care services in the UK differs from the US this
approach leads to an underestimation of potential cost savings
[17]. The second shortcoming results from the method of cost
modelling employed in their studies. Resource use of not reported
utilization was estimated by regression models. They concluded
that this approach could lead to overestimated costs and
consequently to overvalued ICER. According to Brazier et al
[17], especially the economic evaluation based on the RCT by
Koons et al [21] was heavily influenced by this effect resulting in
an extensively overvalued ICER.

MACT was dominated by TAU in terms of avoided parasuicide
events and showed an unfavourable ICER in terms of QALY. As
the cost estimation of MACT was solely based on Brazier’s
regression model it is possible that the ICER of MACT was
overvalued [17].

MBT was more effective and more costly than TAU [17]. CBT
appears to be cost saving [24,29] and less effective in comparison
to TAU [24,29]. SFT and TFP showed ambiguous results in terms
of avoided parasuicide events and QALY [25]. However, SFT
seems to be cost-saving [25,28].

We used a threshold of 50,000 US-$ PPP per QALY. This
threshold was based on the cost-effectiveness of dialysis in end-
stage renal disease [37]. However, as the practice of dialysis
changed over time Lee et al performed a re-evaluation of this
threshold and found that it would be 129.090 US-$ PPP per
QALY based on current practice [15]. If the new threshold was
applied, MAC'T, CBT and TFP would become cost-effective in
terms of cost per QALY although in case of TFP and MACT the
comparator was dominant in terms of avoided parasuicide events
or recovered patients, respectively.

As evidence for the cost-effectiveness of psychotherapy of BPD
is scarce we want to present a further publication which did not
meet the inclusion criteria of this review but provides valuable
information to complement our findings and to support future
research. The study by Soeteman et al evaluated the cost-
effectiveness of psychotherapy for cluster B personality disorders
[36]. Approximately 78% of included patients suffered from BPD.
The authors developed a Markov cohort model based on a non-
randomized controlled study. Problems of selection bias were
controlled for with the multiple propensity score method. In
contrast to the publications in this review focusing on specific
psychotherapeutic approaches the publication by Socteman et al
focused on the treatment setting and compared outpatient, day
hospital and inpatient psychotherapy. The authors found that
depending on the willingness-to-pay threshold outpatient or day
hospital therapy are cost-effective alternatives from the payer and
the societal perspective. An important point to learn from this
study is that the setting of therapy should be considered.
Comparisons of different settings for one psychotherapeutic
approach were not performed by other studies included in this
review.

Although we identified 15 partial or full economic evaluations in
total, it is difficult to draw general conclusions from the existing
economic evidence. The results of this review must be viewed with
caution and should be regarded as preliminary. There are various
reasons for this. Firstly, there are several different treatment
options for BPD, and we identified - at best - only one full
economic evaluation and one partial economic evaluation for most
of these treatments. This means that the amount of evidence per
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treatment option is very limited. Secondly, the reviewed economic
evaluations used different comparators which make comparisons
between treatments options difficult. Thirdly, effect measures
employed in the economic evaluations varied and were sometimes
difficult to interpret. While there are different rules of thumb to
interpret or classify incremental cost per QALY ratios, there are
no useful threshold values for incremental costs per unit of other
effect measures such as avoided parasuicide events or recovered
patients. Fourthly, even if studies apparently employed identical
effect measures they turned out to differ substantially when
regarded more carefully: The six studies that employed avoided
parasuicide events for measuring effects used three different
definitions for this effect measure. Moreover, of the six studies that
employed QALY based on the EQ-5D, three studies did not apply
the EQ-5D in a direct patient interview but used a mapping
algorithm to transform scores from other instruments into EQ-5D
values. Yet, the wvalidity of mapping algorithms is inferior
compared to the direct application of the EQ-5D [35]. Addition-
ally, the validity of the employed mapping algorithm was further
limited as it was neither developed in a BPD population nor based
on a BPD-specific instrument [36]. Fifthly, it is arguable whether
the EQ-5D is valid in BPD patients. Van Asselt et al [25] found
that ICER calculated based on recovered patients (defined by
BPDSI score) and QALY (based on the EQ-5D index) led to
contradictory results. This means that the improvement of
symptoms of BPD as measured by the validated BPDSI [37]
had no positive effect on HRQL as measured by the EQ-5D. In
contrast, Soeteman et al found in their cost-effectiveness analysis of
psychotherapy for cluster B personality disorders —which incor-
porated a great proportion of BPD patients (78%)- that the EQ-5D
1s sensitive to changes in the health status of cluster B patients [38].
Based on this one may assume that the EQ-5D is applicable in
BPD population. Nevertheless, a validation study is needed which
assesses validity, reliability and responsiveness of the EQ-5D in this
population to prove the psychometric properties in a formal way.

Conclusion

The economic evidence is not sufficient to draw robust
conclusions. It is possible that some treatments are cost-effective.
The evidence on DBT is the most extensive but ambiguous.
Further research is needed which avoids the methodological
shortcomings of existing studies. The assessment of costs was
heterogeneous and partly even biased. Future research should
identify relevant cost categories in cost-of-illness studies. These
findings should be incorporated in economic evaluations. More-
over, different and partly even inappropriate approaches to effect
measurement were employed and unvalidated instruments were
used. Validation studies should be performed and instruments
should be chosen whose results can be interpreted in an economic
context. A consensus on cost and effect measurement is highly
needed.
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