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Abstract

Background: Preventing psychotic disorders and effective treatment in first-episode psychosis are key priorities for
the National Institute for Health and Care Excellence. This review assessed the evidence base for the cost-effectiveness
of health and social care interventions for people at risk of psychosis and for first-episode psychosis.

Methods: Electronic searches were conducted using the PsycINFO, MEDLINE and Embase databases to identify
relevant published full economic evaluations published before August 2020. Full-text English-language studies
reporting a full economic evaluation of a health or social care intervention aiming to reduce or prevent symptoms in
people at risk of psychosis or experiencing first-episode psychosis were included. Screening, data extraction, and criti-
cal appraisal were performed using pre-specified criteria and forms based on the NHS Economic Evaluation Database
(EED) handbook and Consolidated Health Economic Evaluation Reporting Standards (CHEERS) checklist for economic
evaluations. The protocol was registered on the PROSPERO database (CRD42018108226). Results were summarised
qualitatively.

Results: Searching identified 1,628 citations (1,326 following the removal of duplications). After two stages of screen-
ing 14 studies met the inclusion criteria and were included in the review. Interventions were varied and included
multidisciplinary care, antipsychotic medication, psychological therapy, and assertive outreach. Evidence was limited
in the at-risk group with only four identified studies, though all interventions were found to be cost-effective with a
high probability (>80%). A more substantial evidence base was identified for first-episode psychosis (11 studies), with
a focus on early intervention (7/11 studies) which again had positive conclusions though with greater uncertainty.

Conclusions: Study findings generally concluded interventions were cost-effective. The evidence for the population
who are at-risk of psychosis was limited, and though there were more studies for the population with first-episode
psychosis, limitations of the evidence base (including generalisability and heterogeneity across the methods used)
affect the certainty of conclusions.

Keywords: Psychosis, Cost-effectiveness, Cost-utility, Economic evaluation, Systematic review

Background

Psychotic disorders are severe mental illnesses in which

an individual’s behaviour, mood, perception and thoughts
*Correspondence: gemma.shields@manchesterac.uk are altered [1]. An analysis of prevalence estimates for
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divided into positive symptoms (including hallucinations
and delusions) and negative symptoms (such as with-
drawal, depression and apathy).

Individuals who are in an “At-Risk Mental State”
(ARMS) are at high risk of psychosis, but the develop-
ment of psychotic disorder is not inevitable, making this
period important for prevention [3]. Only a minority
of people in an ARMS will develop psychosis; evidence
suggests approximately 15-22% of people develop psy-
chosis within a year from ARMS assessment [4, 5]. Peo-
ple who are experiencing first-episode psychosis have
variable outcomes; some patients may experience a full
recovery, others may require life-long treatment [6]. Pre-
venting and effectively treating psychosis is important to
improve the health of the population. People experienc-
ing first-episode psychosis (FEP) have a higher mortality
rate compared to the general population [7]. Over their
lifetime people with psychotic disorders die around 10 to
15 years earlier when compared with the general popu-
lation [7]. There is also a substantial morbidity burden.
People with psychosis experience co-morbid physical and
mental health problems, cognitive impairment, social
exclusion (stigma and discrimination), side effects from
treatment and reduced opportunities related to work and
education [8—14]. The caregiver burden is also substan-
tial, with carers reporting social isolation, psychological
distress and reduced quality of life [15].

In the UK, guidelines from the National Institute for
Health and Care Excellence (NICE) recommend that spe-
cialised services are available to everyone who is expe-
riencing a FEP [1]. There is also now a focus on early
detection of individuals at risk of developing FEP, with
criteria available to help identify people in an ARMS [16—
18]. NHS England has targets that include timely assess-
ments and access to care for individuals with an ARMS
and FEP. Both NICE and NHS England recommend that
these services should be specialised Early Intervention in
Psychosis (EIP) services, that is, community-based mul-
tidisciplinary teams that (1) seek to reduce the amount
of time between the onset of symptoms and the start of
treatment (the ‘duration of untreated psychosis’) and (2)
provide comprehensive treatment that aims to promote
recovery and minimise disability [19]. The duration of
untreated psychosis has been correlated with poorer out-
comes, highlighting the need for treatments to effectively
identify and treat FEP in order to improve health in this
population [20].

Meta-analysis demonstrates that early intervention
services are effective using a range of outcomes (e.g.,
symptom severity, hospitalisation, school and work
involvement) [21]. Furthermore, work from The King’s
Fund highlighted that early intervention services may
help to realise cost savings (largely attributed to inpatient
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costs) and early detection/intervention services for psy-
chosis could reduce the need for services later on which
again may be associated with a cost saving [22].

With rising healthcare costs, constrained budgets and
a growth in the number and type of interventions, eco-
nomic evaluations are needed to assess costs and out-
comes associated with different options and support
decision making with information on the value of inter-
ventions. Subsequently, the aim of this review was to
examine and synthesise full economic evaluations of
interventions for people at risk of psychosis and for FEP.
The primary objective was to assess whether existing
interventions are cost-effective. The secondary objec-
tive was to review the robustness of the evidence base
through critical appraisal.

Methods

The systematic review protocol was published on the
online PROSPERO international register of systematic
reviews (CRD42018108226) [23]. The research aimed
to answer the following questions. What are the costs,
health benefits and incremental cost effectiveness esti-
mates of included studies of interventions for people at
risk of psychosis and for FEP? How robust are the study
designs, data and analysis methods of the included
studies?

Searches

Electronic searches were conducted in June 2019 and
updated in August 2020 using the PsycINFO, MEDLINE
and Embase databases via Ovid. Search terms included
terms specific to economic evaluation and the population
of interest (ARMS and FEP). Economic evaluation search
terms were taken from the NHS Economic Evaluation
Database (EED) published strategies [24]. Search terms
for the population included psychosis, first-episode and
at-risk. Free-text and standardised (MESH) subject terms
were used. Search terms varied according to the database
design. A pilot test of strategies was undertaken to check
that all citations already known to the authors were iden-
tified. The full search strategies are provided in the sup-
plementary material.

Inclusion and exclusion criteria

Pre-specified inclusion and exclusion criteria were used
to assess the relevance of identified articles. Inclusion
criteria were (1) studies reporting a full economic evalu-
ation (synthesising costs and health benefits), (2) studies
focused on people at-risk of psychosis or experiencing
FEP (with no restriction by study age/publication date),
(3) studies focusing on any type of health or social care
intervention aimed at preventing or reducing symptoms,
(4) the comparator included could be no intervention
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(usual care) or an active intervention. Publications
needed to be original full-text articles published in Eng-
lish reporting results (i.e., systematic reviews, confer-
ence abstracts and protocols were excluded). Studies not
meeting these criteria were excluded during the screen-
ing process.

Screening

Two stages of independent screening were performed:
firstly, of titles and abstracts and secondly of the full
papers. Two reviewers completed screening of all cita-
tions, with a third reviewer to resolve disagreements.

Data extraction and quality appraisal

Data extraction and critical appraisal were performed
using pre-specified criteria and forms based on the NHS
EED handbook and Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) checklist for
economic evaluations [25, 26]. The data extraction form
is included in the supplementary material. Extracted
data included information on study design, methodology,

results, limitations, and risk of bias. One reviewer com-
pleted data extraction with 20% of data extraction
checked by a second reviewer.

Synthesis

Review findings are presented via narrative synthesis. It
is typical for economic evaluations to be highly hetero-
geneous and therefore any quantitative synthesis (e.g.,
meta-analysis) that could be attempted would likely be
uncertain and precarious [27]. Key aspects of the study
design and results of included papers are summarised in
tables.

Results
Database searches identified 1,628 individual citations,
following screening 14 met the inclusion criteria and
were included in this review (Fig. 1).

Key characteristics of included studies are reported in
Table 1.



(2022) 22:126 Page 4 of 16

Shields et al. BMC Psychiatry

(saniAnde dnoib

[eID0S snoleA pue dnoib
1oddns ‘sU0ISSas [PUOIIRA
-jow ‘uonesnpaoydAsd ‘1 gD
‘Adesayiodewleyd [enplaipul
Buipnipul) swwelb

(101esedwiod)

%t/ pUe (UORUSAIIUI)
%0/ :9]ew uonlodolds
(Joyeiedwiod) 9z pue
(uonuaAIal 57 268 ue|N-
o =N-

sIeak g 21D plepuelS -01d uopuaAIRIUl AJe] A|e1| Ul a1ed A1epuodas 110402 3A1109ds0119Y s1ISo0ydAsd apos|da-1sii4 [7€] L 10T "[e 12 1y220D)
soleu
-925 1e9k-07 uoliesnp
pue-Q| -G -z Adersyiodewleyd — -20ydAsd dnoib Ajiweyiniy SN Y3 Ul 218D AHUNWIUWLOD) [9pPOW UoHEINWIS s1ISoydAsd aposida-1sii4 [€€] 600T “|e 12 apiogiaig
(spaau
|BUOIIEINPS JO [UOIIRDOA UO
BuISND0) UOIIUSAIDIUL [BIDOS 9496 9w uoniodold-
-0ydAsd pue ‘uoiuaAIaIUl 7€ -2be uelpay-
pue uoedNPa Ajlwe; ‘19> LOZ=N-"
Jeak | [ensn sejuawieal]  Buipnpul) UOIUSAISIUL AJE]  PUBDI| Ul 218D AHUNWILIOD) 110402 9A1103dS0119Y s1ISoydAsd aposida-1sii4 [2€1 0207 “|e 10 ueyag
suone|ndod sisoydAsd aposida isai4
(s1s0y2Asd aposida-1siy yim
Adelayy Inoineyaq spueliaylaN |9pow o) sisoydAsd buidojanap Jo
SIe9A-G |ensn se aled) SAINUDOD 33 Ul 218D A1IBpUOIIS (AOMJB) UOIISURIL 911G 3ISH YDIY-BI3N 18 S|enpiAlpul q [LE10T0T “[e 13 uaulim
(abexoed uoneonpa paseq
-Kloay3 e pue ao130eid Yoes
YHM pasiel| oym [euolssajoud
yieay |eauawl 1sijeipads e
4O uoIsn|pUl) Alsuaiul ybiH
(s1soyaAsd Jo subis Aj1ea yim
SjlenplAIpul J9ja1 pue djay
01 saulj2pInb |enuuelq Jo
Bunsisuod ubredwed |eysod SN Y3 Ul S9DIAIDS UOIIUSAIDIUI A|JBD
sieak [BNSN Se 9210Rld  B) UONUSAIDIUI A}SUSIUI MOT 218D A1epuodas pue Aleullld |9pOW 3311 UOISIDA 01 S[edlajal 9d11deud [elausD [0€] S10T “|e 12 za1ad
|9POW 35BISIP-3[OYM sisoyd
ENVET] [ensn se a2110eld lensn se ao;30eid snid 18D SN Y3 Ul 218D A1epuodss UOI1R|NWIS JUDAS 91240510 -Asd Jo ysu-ybiy [eap [6¢] 0C0C “le 18 uIf
(101esRdWIOD)
%61 PUB (UOIIUAIDIUI)
%16 :9]ew uoniodoid
¢z :obe uea.
spueliaylaN 961 =N-
SIeak 218D 2unnNoy (fsu ybiy-enin Joy) 19> 33 Ul 21D AIepu0d3S 104 sIsoydAsd Jo ysi ybiy-enin [87] £10¢ “|e 12 Bus|
suonejndod ysu-1y
(1qeoidde y
uozioy awij J0jesedwod) UOIUBAIRIU| puniag ajdwes pue) ubisap Apnis uonejndod (1eak) Joyany

S3IPN1S PaPN|DUI JO MIIAISAQ | BjqeL



(2022) 22:126 Page 5 of 16

Shields et al. BMC Psychiatry

(AuswiAoidwa pue
uoleonps payoddns pue
Adelayy Juswsbeuew-§9s

SS9U||I PISNI0J-30USI|ISD)
[eNPIAIpUI ‘UOIEDNPR0YIASA
Ajluley quawabeuew
uonedIpaul pasijeuosiad

(Jorereduwiod)

9699 pue (UoNUSAISIUI)
96// *3]eul uoinjodolds
¢z :obe ueaN-

Bujpnioul) sbesoed uon YOy =N+
sieak 7z 24ed (AHUNWWOD) plepueig -USAIDIUI A|Jea 91eDIABN SN DY) Ul 218D AJUNWIWOD) 10y sisoydAsd sposids-isii4 [6£19107 | 32 3¥D3yuasoy
(sweiboid onnadesayy
13][eWS PUB 31AIS JUSUI
-obeuew 1usnedino ‘yun 9559 9wl uojiodolds
1uanedul ‘Ueal 1USUISSISSe 7z :2be uea|n-.
Buipnppur) a1ed (Dldd3) G9=N-"
(2182 Ayunwi 911U9D) UOIUSAIIU| puR eljesIsNy Ul 2Jed dnoib jon [8¢]
sleak g -WOD) [BNSN Se Juawieal| UOIIUIASI] SISOYIASH AlJeg  ALUNUILIOD pue AIPpuUodaS  -UOD [BDHOISIY YIIM 1I0YOD) S1IS0Y2Asd apos|da-1sil4 6007 “|e 12 sojnodojeyiy
(101esRdWIOD)
%t/ PUB (UOIUIAIDIUY)
965G 9jew uoniodolds
(s1soyaAsd yam Ajlwey ‘1 gD ‘sswiibal uon (10resedwiod) /7 pue
Buijesp Uo Bujulesl BIIXS OU  -BDIPAU SSOP-MO| PPN U] (UonUaAIRIU) 97 20k UB|N- JUSWILSI} INOYIM
Y1IM Swea) yijeay [eausw UDIYM (DBa1IN0 dA11IISSE) MM 943 Ul a1ed =N+  pabebuasip Alsnoiaaid pey
SYIUOW 8| ANUNWIWOD) 21ed plepurls 9DIAIDS UOIUSAIIUI AJe]  ALUNWWOD pue A1epuodas 104 10 s1s0ydAsd aposida-15i14 [£€1010T “|e 19 2UOIDOW
auoje
uoledIpaw dioydAsdiue Jo uonuanIaUl Ajiwey snid
2UOJe UOIIUSAIDIUI AjluLied uonesIpaul dioydAsdiuy
(0gaoejd pue auidezue|o
‘apud|nsiwe ‘suopuadsu
‘3j0zeid e ‘jopuadoley
13430 Yoes yum paled ‘auidenianb) uonesipaw |9pOW 35e3SIP-3joyMm
ENVHEN -WOD 2I9M SUOIUSAIDIU|  DoYdAsdiIue [elo aul-1sii4 SN 3Y1 Ul 48D A1IRPUOISS UOI1R|NWIS JUSAS 91240510 s1ISoydAsd apos|da-1sii4 [62] 020T “|e 1@ uIf
(S921AJ9S U3jeaY [RIUSUI aied jensn snjd (suep
1uaiedino pue yuapedul  -IsAyd-uou Jo suepisAyd Ag |spowl [og]
sieak g ‘SUOIIEDIPAW) 218D [BNSN)  P3ISAIRP) SISOYDAsd 10} 19D epeue) (AOxJIR) UOIISURIL 91RIS  SISOYDASA pasoubelp AmaN 8107 oLeIuQ AllenD YijesH
5189k oM} 1o}
(uonesipaw dnoydAsdinue
9S0p MO| pue bujulesd s||%s
[BIDOS ‘JUBWIIR3IY ARy
[euonesNpPaoydAsd qusw YN 2w uopiodolds
12311 AUNWIWOD SAILISSSEe YN :2be uealy- (dwn isiy
(5913Ud Yyjeay [eausaw  Buipnpaul) sisoydAsd sposida seuwuaqg ul a1ed /PS=N+ DY} JOJ SIIAIDS YIIM 1DPIUOD
S1eaK G ALUNWIWOD) 218D PIEPURLS  -1SIY JOJ SUOIIUSAIDIUI AJBT  ALUNWWOD pue A1epuodas 104 ul) sisoydAsd aposida-isiq [S€] €102 “|e 1o dnaseH
(d1qe>11dde y
uozioy awi} J0jesedwod) UOIUSAIRU| bumas ajdwes pue) ubisap Apnis uonejndod (1eak) Joyiny

(panunuod) L ajqey



(2022) 22:126 Page 6 of 16

Shields et al. BMC Psychiatry

uone|ndod

Asu-ybiy ays ur [87] (£107) ‘[e 32 Buis| woy 9>uapiaa ay3 buisn sjdwiexa ue Juasaid pue 434 10j pue ysu-ybiy e sidoad 1oy pasn aq ued jey [9pow Wouod3 ue Jo Juswdo|aadp ay3 1odai [LE] (0Z0T) ‘|2 312 UsUlim 4

sisoydAsd jo ysu ybiy [edtul)d 3e asoys Joy pue uoneindod 434 ay ui swajqoid
UOISIDOP PISA0D 1 SE 3DIM] 3|qe) By Ul PapN|dUl S| 1| 's101eiedwod pUe SUOJIUSAISIUI USSIBUIU SSpN[dUl pue suofieindod uolsidap a|diNW S3SSAIPPE YDIYM [9POW 3SeISIP-9]OYM B P31INIISU0D [67] (020T) ‘e 33 Ulf

|el] pa||0J3u0d pasiwopuel [ )Y ‘sisoydhsd aposida 151y 474 ‘sIsoydAsd Aj1e3 yum ajdoad BunoA 10 DIAIDS JUBWISSISSY Al1e] ASYF ‘Adeiayl [einoineyaq aAIUBOD [g) ‘D1els [eluswl Ysi-1e SWYY

yoddns

AHUNWWOD PUB 3IAIDS

1ua3edino pue juanedul

YHM 221ADS DLielydAsd

|esauab papuny Apiignd e

sieak 7z —(ASY3-24d,) a1ed piepueis

(UORUSAIRIUI
3AISUBYa1dUWO0D e pue uol
-2313p Ajies bupeyjioey
uonednpa dlignd buipnidut)
awweiboid 931A13s Areurdid
-SIp-Nw pazijeads e ASy3
(Slqisesy

41 sonoydAsdnue buinun
-U0DS|p A||en1USAS pue Sasop
onRoyd

-Asdijue builadel Ajjenpeld

Huoy| Buoy ul a1ed
AHUNWIWOD pue A1epuodag

(101esedWOD)

%¥S pue (UORUSAIIUI)
9%¢S :9]ew uoniodolds
(10resedwiod) ¢ pue
(UoRUSAIRIUI) £7:9DR URSIA-
0EL=N"

|013uod

[BOLIOISIY YHM 9A1D3dS0119Y

(101esRdWIOD)

90/ PUB (UOIUAIIUI)
%69 2]ew uonlodolds
YN :26e uea|-

s1ISoydAsd aposida-1sii4

[1¥] 110z "[e 12 buom

4o bunsisuod) Abarens SpueIay1aN 8CL=N- sisoydAsd
sieak ¢ 1USW1e3J} 9dUBUIUIRIN UOJIBNUIIUOISIP PapIND 33 Ul 3J8D AJUNnwiuoD) 104 2AID3je-uou aposida-1sii [0¥] £00T “|e 12 ueis
(1qe>ndde y

uoziioy awi) Jojesedwo)

uonUBAIRU|

bumeas

9|dwes pue) ubisap Apnis

uonejndod

(1eak) Joyany

(penunuod) | sjqel



Shields et al. BMC Psychiatry (2022) 22:126

Study designs and critical appraisal

Population and sample

The populations considered by studies are reported in
Table 1 One challenge that affects the populations con-
sidered in this review is the use of different definitions.
First-episode definitions may be focused on number of
service contacts, duration of psychosis or duration of
antipsychotic use [42]. Duration of illness has been linked
to symptoms evolving over time and the likely effect of
treatment, meaning the use of varying definitions and
eligibility criteria across studies will affect the results of
economic evaluations [20, 43, 44].

The level of detail presented about the study samples
differed; though the majority of trial papers reported
the inclusion and exclusion criteria well [28, 34, 37—
39]. Many of the studies had separately published
papers, additional information around aspects of the
study design (including the precise population) may be
reported elsewhere. Common exclusion criteria included
drug dependency or substance-induced psychotic dis-
order, and non-English language speakers [34, 37-39].
Some studies excluded people with comorbid health con-
ditions (e.g. bipolar disorder, autism spectrum disorder
and epilepsy) which may limit generalisability to broader
populations [38, 39]. Typically, study participants (when
reported) were young, with the mean age<30, and the
majority were male. Two studies discussed statistically
significant differences between groups at baseline, which
may bias results if they are associated with the cost or
health benefit measure and not accounted for [32, 39].
Behan et al., compared two incidence-based cohorts and
discussed that the early intervention cohort consisted of
two urban and one predominantly rural catchment area,
with the treatment as usual cohort from two predomi-
nantly rural catchment areas [32]. The authors noted this
as a limitation of the study, but it is not clear how it may
have affected results.

Intervention and comparator

In at-risk populations the majority of studies focused on
cognitive behavioural therapy (CBT) in comparison to
usual care for populations at high-risk of psychosis [28,
29, 31]. Jin et al., developed a whole-disease model which
included a wide range of interventions and comparators
(including CBT, antipsychotics, care settings and fam-
ily interventions) [29]. Perez et al., focused on liaison
approaches between primary and secondary care early
intervention services for the improved detection and
referral of young people at high-risk of developing psy-
chosis [30]. Two interventions were compared to prac-
tice as usual; a low intensity intervention consisting of a
postal campaign and a high intensity intervention which
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included a specialist mental health professional and edu-
cation package.

In the population with FEP, the intervention of focus
was most commonly early intervention, the exact com-
ponents of which varied (described in Table 1). CBT was
included in four studies, but commonly as part of a pack-
age of care [32, 34, 36, 37]. Two studies considered phar-
macological options; one looking at antipsychotics for
differing durations of time and another looking at a range
of antipsychotics, and antipsychotics in combination
with family intervention [40, 29]. A single study focused
on psychoeducation [33].

Across all populations, the comparator was frequently
usual care (often described as standard care or treatment
as usual). However, standard care was highly variable,
both in terms of how well it was reported and in terms
of design when reported. This is likely to limit external
validity; variability in service design and provision was
noted to impact generalisability in most studies [28, 30,
32-35, 37, 39, 40]. A minority of studies explicitly justi-
fied their choice of comparator [28, 30, 36, 37].

Economic evaluation analysis type and health benefit
measure

As shown in Table 2, cost-effectiveness analysis (11/14)
was most common. Seven studies included a cost-util-
ity analysis. Cost-utility analyses most frequently used
the EQ-5D derived utility values to calculate Quality-
Adjusted Life Years (QALYs). Cost-effectiveness analyses
used an abundance of different measures of health bene-
fit, including symptom scores, outcomes (such as relapse)
and averted cases of psychosis. Typically, the impact of
side effects was not assessed explicitly; with the excep-
tion of three studies [29, 36, 39]. Studies conducting a
trial analysis and collecting a health status measure may
have implicitly captured the impact of side effects.

Perspective and chosen costs

Studies most commonly took a health sector perspective
(Table 2). Intervention and inpatient costs were included
by all studies. Healthcare visits were included across
studies although they varied by type and description,
which in part is likely to be due to variations in health
care delivery across settings. For example, some studies
specified care settings (e.g., outpatient visits) whereas
others categorised by practitioner type (e.g., psychiatrist).
It should be noted that some studies included resource
use related to mental health only [28, 29, 31, 38, 41] and
in others it was unclear. This is restrictive as individu-
als with FEP and those at-risk of psychosis experience
poorer physical health which may affect healthcare ser-
vice use [45—-47]. Other costs considered included medi-
cation [28, 29, 32, 35-41], residential care [34, 36—38] and
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Table 2 Overview of health and cost measurement
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Author (year)

Type of analysis (measure of health benefit)?

Cost perspective

At-risk populations

Ising etal., 2017 [28] -CEA (averted psychoses)b

«CUA (QALY using EQ-5D)
Jinetal, 2020 [29]
Perez et al,, 2015 [30]
Wijnen et al,, 2020 [31]
First episode psychosis populations
Behan et al,, 2020 [32]

CEA (true-positive referral)
CUA (QALYs using EQ-5D)

CEA (relapse)

Breitborde et al.,, 2009 [33]
Cocchietal, 2011 [34]

Hastrup et al,, 2013 [35]

Health Quality Ontario 2018 [36]

CEA (years lived with disability)
CEA (HoNOS)
CEA (GAF)

«CUA (QALY using EQ-5D)
Jinetal, 2020 [29]
McCrone et al,, 2010 [37]

Mihalopoulos et al,, 2009 [38]
subscale)

Rosenheck et al., 2016 [39] -CEA (QLS-SD) P

CUA (QALY using multiple sources for utility)

«CEA (life-year saved, relapse, hospitalisation and suicide)

«CUA (QALY using multiple sources for utility)
CEA (full vocational recovery and MANSA)
CEA (Brief Psychiatric Rating Scale — Positive Symptom

‘Health care sector
-Societal

NHS and personal social services
NHS and personal social services
Health care system

-Health sector
-Societal

Health care system
National health service
Public sector

-Ontario Ministry of Health and Long-Term Care
-Societal

‘NHS and personal social services
Public sector (health, social care and criminal justice)
Government (mental health service sector)

Health care system

«CUA (QALY using mapping function applied to estimate

utilities from PANSS scores)
Stant et al, 2007 [40] CUA (QALY using EQ-5D)

Wongetal, 2011 [41]

CEA (per point improvement on PANSS)

Societal
Public (health) sector

CEA cost-effectiveness analysis, CUA cost-utility analysis, GAF Global Assessment of Functioning, HONOS Health of the Nation Outcome Scales, MANSA Manchester
Short Assessment of Quality of Life, PANSS Positive and Negative Syndrome Scale, QALY quality-adjusted life year, QLS-SD one standard deviation change on the

Quality of Life scale

21f the study reported QALYs, the method to obtain utilities is reported in addition

b Specified as the primary analysis or the focus of the results

supported housing [35, 40]. Informal care was included
by two studies when a societal perspective was taken
[32, 40]. Two studies included patient out of pocket costs
[28, 40] and drug and alcohol services [37, 40]. McCrone
et al.,, included costs related to criminal justice, which
were collected by another study but excluded as few par-
ticipants reported these [30, 37]. Though adverse event
costs were not often discussed in the studies, they may
be implicitly captured in service use collection for trials
and may not be relevant to all interventions. Of the stud-
ies incorporating productivity losses, there were different
methods used; including the friction cost approach and
human capital method [28, 32, 36, 40]. Perez et al., col-
lected data on productivity but decided to exclude it as
few participants were employed and of these, there were
very few reported days missed from work [30].

Five studies collected data using self-report question-
naires which, although susceptible to recall bias, offer
some advantages (such as the ability to get data that is
not routinely collected) and have generally been shown to
be a valid method of collecting health resource data [28,

32, 37, 39, 40, 48]. Wijnen et al., utilised evidence from
the study by Ising et al., which was self-report [31]. Two
studies used routine data sources but supplemented this
with self-report data to gather information on a greater
range of services [32, 35]. Three studies used only routine
data [34, 38, 41] and three studies used secondary data
sources [29, 30, 36].

Study time horizons ranged from one year to lifetime,
in part due to the study design (model or cohort study).

Risk of bias

Five studies used decision analytic modelling; using dif-
ferent model types and structures [29-31, 33, 36]. Bre-
itborde et al, described a simulation model tracking
patients through FEP, whether they presented at men-
tal health services and their willingness to participate
[33]. A state-transition Markov model was developed
by Health Quality Ontario with patients initiating in an
acute phase of FEP and subsequent states included sta-
ble (with and without complications), relapse, treatment-
resistant, unstable and death [36]. Finally, Perez et al,,
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who considered an at-risk population used a decision
tree model based primarily on RCT data which focused
on referral and the likelihood of true or false positives
[30]. Wijnen et al., report the design of a model to exam-
ine cost-effectiveness and budget impact of interven-
tions for the prevention of psychosis and for FEP, which
is intended to be adaptable to various therapies but
reported initial results using the Ising et al,, trial [31]. The
model (called PsyMod), a state-transition Markov model,
splits health states into stages: symptoms, subclinical and
clinical disorder and recovery or disability or death.

All the modelling studies reported assumptions well
and transparently, but authors did not always discuss
how model designs were developed or validated. The
two most recently identified models reported devel-
opment and validation in detail [29, 31]. Wijnen et al.,
developed their model taking into account clinical and
health economic expert opinion, and then applied it to
an example using the results from Ising et al., which the
authors describe as model testing [31]. Jin et al., devel-
oped a whole-disease discrete event simulation model
(simulating the disease and treatment pathways), which
can be used to address varying decision problems across
the whole disease pathway [29]. The authors were care-
ful to build on the evidence base by addressing common
issues in schizophrenia modelling studies identified in a
review, they involved multidisciplinary stakeholders in
the development and validation of the model and finally
they clearly report model validation and verification
processes.

Five of studies were economic evaluations integrated
into RCT designs [28, 35, 37, 39, 40]. A single study
reported being single-blind [35]. The remaining studies
either did not report blinding or were unblinded. Given
that the majority focused on complex interventions, dou-
ble blinding may not have been feasible. No studies were
powered for economic measures. One study justified their
primary analysis outcome measure (transition to psycho-
sis) as this was powered, whereas the QALYs considered
in sensitivity analysis were not [28]. Analyses were inten-
tion-to-treat, with three studies reporting imputing miss-
ing data using varied methodology [28, 39, 40].

Four studies were non-randomised and used retrospec-
tive data, making them more susceptible to bias [32, 34,
38, 41]. Cocchi et al., conducted a retrospective analysis
of data for both the intervention and control [34]. Mih-
alopoulos et al., and Wong et al., used historical controls,
matching on factors such as age, sex and diagnosis [38, 41].
Behan et al,, noted that the use of historical controls limits
the relevance of studies to current practice, using two con-
temporaneous incidence-based cohorts [32].

Page 9 of 16

There were some studies with very small samples (two
studies had fewer than 100 participants) which affects the
validity of the results [34, 38].

A summary of the CHEERS checklist for the reporting
of economic evaluations is included in the supplementary
material; only one study reported sufficient detail across
the full criteria [26].

Overview of study results
Table 3 provides an overview of study results with a focus
on the primary results reported (note these reflect dif-
ferent study time horizons and further breakdowns of
results are reported within papers). Furthermore, stud-
ies often report multiple results (e.g., taking different
perspectives, sensitivity analysis), consequently anyone
using this evidence base for decision making should con-
sult the full-text articles.
The sections below
population.

summarise the results by

At-risk populations

Few studies were identified for the population at-risk of
psychosis, which limits the evidence base and ability to
draw conclusions about the potential cost-effectiveness
of interventions. Three of the studies focused on CBT
and had broadly similar results (intervention was domi-
nant, and probability of cost-effectiveness was quite
high) [28, 29, 31]. However, the Wijnen et al., study used
inputs from the Ising et al., so this is perhaps overstating
a limited evidence base [28, 31]. Perez et al., concluded
that intensive intervention which aimed to improve
liaison between primary and secondary care for peo-
ple with early signs of psychosis was cost-effective [30].
The measure of benefit used was true-positive referral
which if linked to earlier effective treatment will be likely
to increase health. However, it does rely on subsequent
actions.

First-episode psychosis populations
Interventions targeting the population with FEP were
typically health improving, as shown in Table 3.

Over half of the studies reported potential cost sav-
ings from intervention, though only two studies reported
cost savings as statistically significant, indicating some
uncertainty. Given the increase in health and frequency
of cost savings being reported, it was common for studies
to state that interventions were dominant (i.e., they are
health increasing and cost reducing). When interventions
were associated with increased incremental costs, they
were typically discussed as being cost-effective. There
were two exceptions, both interventions that focused on
treatment with antipsychotics; one study concluded that
there were no statistically significant differences between
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intervention and comparator (guided discontinuation of
antipsychotics versus maintenance) [40] and Jin et al.,
found mixed results across antipsychotics, but concluded
that at a threshold of £20,000 per QALY gained amisul-
pride is most likely to be cost-effective (39% probability),
followed by risperidone (30%) and olanzapine (0.17%)
[29].

Most studies conducted sensitivity analysis, though
these rarely had an impact on the main conclusions and
were not often comprehensive or justified (e.g. authors
assumed a reduction in a single parameter without evi-
dence). The probability of cost-effectiveness (if reported)
is included in Table 3 and overall, this indicated a high
likelihood of cost-effectiveness for studies reporting
favourable results. There was some investigation into
subgroups. Rosenheck et al, conducted a sensitivity
analysis only including participants with a low duration
of untreated psychosis which reduced the incremental
cost-effectiveness ratio as the effect was greater in this
group (compared to participants with a high duration of
untreated psychosis) [39]. Behan et al., conducted sub-
group analysis and found some differences; restricting
to the functional psychosis subgroup was described as
highly cost-effective, restricting to a younger age group
(18-35) was less likely to be cost-effective and finally
including people with organic psychosis, or psychosis
secondary to a general medical condition (e.g., demen-
tia) resulted in the probability of early intervention being
effective falling [32].

Discussion

The review aimed to identify full economic evaluations of
interventions for people at risk of psychosis and for FEP,
to assess whether existing interventions are cost-effec-
tive and to review the robustness of the evidence base
through critical appraisal. The review identified 14 full
economic evaluations focused on health and social care
interventions for people at-risk of psychosis and with
FEP.

For the at-risk group, evidence was limited, with only
four studies identified in two countries. There was heter-
ogeneity across the populations and methods in the stud-
ies, though in general the evidence appears favourable.
However, the evidence overall for the at-risk group is lim-
ited in terms of the range of interventions and countries
identified, so there is a need for further research in this
area.

A more substantial evidence base was identified for
the population with FEP, with 11 studies across a vari-
ety of countries and considering a range of intervention
designs. Often (7/11) studies focused on early interven-
tion programmes with varied design and in all but one
of the identified studies this intervention was dominant
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versus usual care, meaning they were health improving
and cost saving [32, 34, 37-39, 41]. These findings align
with a prior review of early intervention for people with
psychosis, which concluded early intervention is likely to
be cost-effective but that the evidence is heterogeneous
and methods could be improved which limits certainty
[49]. Again, for the other interventions considered results
were generally positive though there were some mixed
findings. Whilst most results are favourable (suggesting
interventions in FEP offer value for money) some cau-
tion is needed. In particular, the issues mentioned in the
critical appraisal section will affect the validity and gener-
alisability of results. The variability of early intervention
makes it difficult to judge which components and designs
are most cost-effective. Furthermore, not all studies
investigated uncertainty comprehensively and where a
probability of cost-effectiveness was presented, it was not
always high.

This review has some limitations. Grey literature and
non-English language studies were outside the scope of
this review. Unpublished literature may be more likely to
report inconclusive or negative findings [50]. We chose
to focus on full economic evaluations, which synthe-
sise health benefits and costs to provide an assessment
of value for money. Partial economic evaluations may
offer some useful information for decision-makers and
researchers if they are focused on health benefits or costs.
Studies which included participants with a significant
duration of illness were excluded, which may limit the
scope of the review. These, and others in the wider popu-
lation with psychosis, may be useful to decision makers
and researchers considering psychosis more generally.

There are many limitations with the current evidence
base. Most notably uncertainty around the results with
few studies reporting significant findings, limited sen-
sitivity analysis and heterogeneity across methods. It
should be noted that a high level of heterogeneity in study
objectives and methods was anticipated and is in align-
ment with the conclusions of previous reviews of cost-
effectiveness in groups with severe mental illness [23,
49, 51]. There was considerable variation in the health
benefit measure used in studies; whilst interesting and
relevant to the interventions, this heterogeneity limits
comparability between studies. For some measures there
is no agreed threshold for the willingness to pay to gain a
unit of outcome, whereas accepted thresholds exist for a
QALY, making interpretation easier [52—54]. It is impor-
tant to consider whether the measures used are impor-
tant to people with psychosis or at high-risk of psychosis.
A recent qualitative study concluded that aspects impor-
tant to people at high-risk (e.g., wellbeing and resilience)
are not included in conventional measures [55]. A further
paper identified that, as well as symptom improvements,
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service users prioritised social and functional ability and
satisfaction [56]. Work is ongoing in this area, includ-
ing the development of new quality of life measures [57].
With shorter time horizons it is questionable whether
the authors were able to capture all important differences
in outcomes and costs between the interventions being
compared, as is recommended in economic evaluation
guidelines [58]. For early intervention services there is
some evidence to suggest that longer-term provision has
benefits (up to 10 years) though more research is needed
[59, 60]. As treatments evolve over time, it is likely that
the comparator arms used (e.g., usual care) may become
outdated. E.g., early intervention services may become
standard practise and therefore be reflected in treatment
as usual arms. Some of the trials identified were very
small (7<100), and applied inclusion and exclusion cri-
teria that may not be reflective of the broader population.
Only one study comprehensively reported every item on
the CHEERS statement, demonstrating a need for studies
to improve reporting [29].

Several areas for future research have been identified
from this review. Many of the included studies empha-
sised a need for studies with larger sample sizes and only
two studies investigated the impact of patient character-
istics on cost-effectiveness. Acknowledging patient heter-
ogeneity may increase efficiency and result in population
gains if there are differing results across subpopulations
[61]. Longer-term evidence is needed to explore cost-
effectiveness reflecting remission and relapse from FEP
over time, and the potential for intervention to impact
costs and health benefits over a longer duration. Given
that current guidelines include detection and treatment
of those at risk of psychosis, methods to effectively iden-
tify people at-risk should also be evaluated for clinical
and cost-effectiveness [1]. More similar methods across
studies would make it easier to summarise the evidence
base for decision makers. For example, McCrone et al.,
recommended future studies used QALYs and investi-
gate the EQ-5D versus alternative measures for utility
[37]. Key benefits of QALYs are that they can be easily
compared across studies and willingness to pay thresh-
olds are known, although there is mixed evidence for
the validity of generic measures, such as the EQ-5D, in
the population with severe mental illness [62, 63]. The
review included any health and social care interventions,
but identified only one study focusing outside of mental
health symptoms (on weight management), which had
to be excluded as results specific to the FEP were not
reported separately [64]. Given the chances of reduced
physical health in this population, including increased
cardiovascular disease which is linked to premature mor-
tality, this is an important gap in the evidence base [65].
People with first-episode schizophrenia have been shown
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to respond well to antipsychotics and these are typically
a standard treatment in this population [66]. We found
very limited evidence focusing on the cost-effectiveness
of antipsychotics in this population. Though there are
existing reviews of the cost-effectiveness of antipsychot-
ics these cover wider populations [66—68]. As people
with FEP are likely to respond differently compared to
populations with more established conditions and given
the variation in cost and side effect profiles of antipsy-
chotics, more research is needed to identify which antip-
sychotics are most cost-effective in this group. Stant
et al., considered a strategy of tapering and discontinu-
ing antipsychotic treatment (i.e., withdrawal of standard
treatment) which may currently contradict guidelines for
standard care in this population.

Finally, evidence is from a limited number of countries,
with no papers from low- or middle-income countries
identified, despite a high burden associated with men-
tal ill health in these settings [69]. Three-quarters of the
global burden of mental, neurological and substance
use disorders lie in low and middle-income countries
(LMIC), yet 90% of this population does not have access
to mental health care [70], or mental health research,
which builds the foundation for evidence-based person-
centred care. Psychosis is one of the 20 leading causes
of disability worldwide, affecting 29 million people [71]
contributing to major burden in LMIC. Global health
research has now started to receive due attention from
funders in high income countries and there are ongo-
ing studies in ARMS in LMIC [72]. Research covering
a wider range of settings and across LMIC is needed to
ensure decision makers have evidence relevant to their
locality.

As noted, the review findings align with a previous
review by Aceituno et al., which described largely posi-
tive findings for early intervention services for people
with psychosis, and which also reported issues with the
evidence base [49]. A recent study reviewed the cost-
effectiveness of intervention in the group at ultra-high
risk of psychosis (i.e. ARMs) and again came to similar
conclusions; that whilst study results are predominantly
positive there are limitations to the evidence base [73].
This is the first review to synthesise cost-effectiveness
results across the initial stages of psychosis.

Conclusions

There is a substantial health and economic burden asso-
ciated with psychotic disorders and so interventions to
prevent psychosis and effectively treat FEP are needed.
With rising healthcare costs, constrained budgets and
a growth in the number and type of interventions, eco-
nomic evaluations are needed to assess the value of
interventions. Whilst most studies concluded that
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interventions for people at risk of psychosis or experi-
encing FEP are cost-saving or cost-effective, results were
varied. However, the review identified several gaps in the
literature (e.g., a paucity of high-quality studies, evidence
in ARMS and evidence in low- or middle- income coun-
tries). A key limitation is that studies were heterogeneous
(e.g., using different health benefit measures), which lim-
its comparison across studies: addressing this within the
research community should be a key focus going forward.
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