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ABSTRACT

Background: Early intervention for psychosis (EIP) is a multidisciplinary service that treats individuals 
experiencing early psychosis. Treatment often consists of pharmacotherapy and cognitive behavioral 
therapy for psychosis (CBTp). While EIP demonstrates clinical efficacy and cost-effectiveness as a 
comprehensive package, the incremental contribution of its individual components remains unclear. 
With mental health services facing sustained funding pressures, understanding which EIP elements 
offer value for money is crucial for resource allocation decisions.

Objectives: To evaluate whether CBTp used in conjunction with pharmacotherapy in EIP is cost-ef-
fective compared with pharmacotherapy alone.

Methods: A cost-effectiveness analysis was conducted using a cohort-based Markov model from the 
societal perspective over a 3-year time horizon. Model parameters were derived from a targeted litera-
ture review. The primary outcome was the incremental cost-effectiveness ratio (ICER), expressed as the 
cost per quality-adjusted life-year (QALY) gained. One-way sensitivity analysis identified influential 
parameters and probabilistic sensitivity analysis (PSA) quantified uncertainty around the ICER.

Results: CBTp as an adjunct to pharmacotherapy resulted in a gain of 0.48 QALYs in the base case 
compared with pharmacotherapy alone. The corresponding ICER was £32 979 per QALY gained. This 
currently sits above the conventional upper willingness-to-pay threshold of £30 000 per QALY. One-
way sensitivity analysis identified cost parameters and utility parameters for symptom-free status as the 
most influential variables on the ICER. PSA showed that CBTp had approximately a 50% probability 
of being cost-effective at the £30 000 threshold.

Conclusions: Parameter uncertainty, particularly regarding costs and health utilities, drives the 
marginal cost-effectiveness case for CBTp. The intervention’s proximity to conventional thresholds 
suggests targeted improvements in service delivery or patient selection could enhance value. CBTp 
could potentially be a cost-effective adjunct to pharmacotherapy in EIP; however, there is uncertainty 
around the results of this modeling. These findings support the targeted implementation of CBTp 
within EIP. Further high-quality long-term studies are recommended to strengthen the evidence base.

BACKGROUND

Psychotic disorders are incapacitating conditions with detrimental 
effects on an individual’s global functioning. Psychosis is characterized 
by the inability to determine what is real and not real, and its symp-
toms can be positive (such as delusions and hallucinations) or negative 
(such as blunting and catatonia).1

First-episode psychosis (FEP) refers to when someone exhibits 
psychotic symptoms for the first time.2 Recovery trajectories vary,3 

with some achieving complete remission while others experience 
chronic symptoms or episodic relapses. FEP incidence in the UK is 
approximately 50 per 100 000 annually, with average onset during 
early adulthood.4

Worse outcomes are associated with male sex, younger age of 
onset, black ethnicity, lower education, social deprivation, substance 
misuse, and longer duration of untreated psychosis (DUP).5,6 FEP 
significantly impacts individuals during critical life domains includ-
ing education, employment, and relationships. Prolonged untreated 
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psychosis correlates with greater brain damage,7 and inadequate treat-
ment may progress to schizophrenia,8 with increased risks of substance 
misuse, homelessness, and unemployment.9

Direct costs to the National Health Service (NHS) for managing 
psychosis amount to £2 billion annually.10 Previous research has further 
estimated the annual societal cost per schizophrenia patient to reach 
US $30 140 in Germany and US $94 587 in Norway.11 High rates of 
physical co-morbidity contribute to life expectancy reductions of up 
to 20 years.12

Early intervention for psychosis (EIP) services provide multidisci-
plinary community-based treatment for patients in the early stages of 
a psychotic disorder.13 Characteristics of EIP include early detection, 
small patient/staff ratios, and treatment programs of up to 3 years.14,15 
EIP delivers complex interventions, with components including phar-
macotherapy, psychotherapy like cognitive behavioral therapy (CBT), 
family interventions, and social or vocational programs.16 Beyond min-
imizing the DUP, EIP aims to promote recovery and prevent relapses 
or long-term disability.17 Importantly, EIP services are provided by one 
coordinated team, instead of having patients referred to different ser-
vices for each component of their treatment.14

EIP has been praised for being nonstigmatizing and recovery- 
focused.18 Meta-analyses demonstrate superiority over treatment as 
usual (TAU) for multiple outcomes.14,17 There is evidence that EIP as 
a comprehensive multidisciplinary package is cost-effective, being esti-
mated to save the NHS £4031 per patient annually compared with 
TAU.19 A systematic review by Aceituno et al20 found comprehensive 
EIP to be cost-effective with high probability, though this evidence 
again pertains to integrated service packages rather than individ-
ual therapeutic components. Demonstrating that EIP is cost-effec-
tive overall does not establish the incremental value of its individual 
components.

The mainstay of EIP is antipsychotic medication.21 Second-gener-
ation antipsychotics (SGAs) are generally favored by clinical guidelines 
because they are associated with fewer and less intense side effects.22 
Generally, there is a good response to antipsychotics in 40% to 50% of 
patients, and a partial response in 30% to 40%.23

National Institute for Health and Care Excellence (NICE) guide-
lines for EIP recommend offering patients with FEP at least 16 ses-
sions of CBT for psychosis (CBTp) alongside antipsychotics.24 CBT is 
a broad psychological framework applied across a wide range of mental 
health conditions and promotes the creation of mental links between 
thoughts, feelings, actions, and symptoms so that individuals change 
how they interpret their experiences.25 CBTp is a specific adaptation 
of CBT, targeting the distress and functional impairment arising from 
the cognitive and perceptual disturbances in psychosis.26 Rather than 
directly challenging the content of psychotic experiences, CBTp works 
to develop less distressing interpretations of those experiences and 
reduce their impact on behavior and well-being.26 In the United King-
dom, CBTp is delivered in an individual format.27

Although EIP is the gold standard intervention for FEP in the 
UK,16 consensus on the importance of individual component contri-
butions is lacking.16 While pharmacotherapy has a robust evidence base 
and is provided almost universally in EIP, there is conflicting evidence 
regarding the effectiveness of other interventions like CBTp, especially 
long-term,16 and national guidelines have thus far been based largely on 
expert opinion rather than robust comparison of treatment models.16 
While cost-effectiveness evidence for EIP as a comprehensive package 
is growing, evidence specifically for CBTp as a discrete intervention 
remains limited. Previous research suggests CBTp is potentially cost-ef-
fective depending on the population and disease severity,28,29 though 
the certainty of these conclusions is limited by small effect sizes and 
study numbers. CBTp may be especially effective in preventing FEP in 

high-risk individuals and improving psychological well-being in indi-
viduals with positive symptoms.28

Unsurprisingly, there is a growing appreciation of the importance 
of maximizing health outcomes given systemic restraints, and poli-
cymakers look to economic evaluation to help guide their decisions. 
With mental health funding consistently failing to meet demand,30 
it is prudent to quantify whether interventions like CBTp offer good 
value for money. Cost-effectiveness analysis (CEA) provides a frame-
work for determining whether interventions offer value for money by 
comparing costs and consequences of alternative treatments. In EIP, 
this involves examining whether additional CBTp costs are justified 
by improved outcomes such as reduced relapses, swifter recovery, and 
long-term savings.

The primary objective of this study was to evaluate the incremen-
tal cost-effectiveness of CBTp added to pharmacotherapy compared 
with pharmacotherapy alone in UK EIP services. Secondary objectives 
were (1) to identify key drivers of uncertainty in the cost-effective-
ness estimate using deterministic sensitivity analysis; (2) to quantify 
the probability of CBTp being cost-effective across a range of will-
ingness-to-pay thresholds using probabilistic sensitivity analysis; and 
(3) to characterize the direct and indirect cost components contrib-
uting to the societal costs under each treatment strategy. The guiding 
research question was: In adults with FEP under UK EIP services, is the 
addition of CBTp to pharmacotherapy cost-effective compared with 
pharmacotherapy alone, from a societal perspective over a 3-year time 
horizon, as measured by the incremental cost per QALY gained? Thus, 
this study provides a novel decision-analytic model informing decisions 
about EIP resource allocation at a time of sustained funding pressures.

METHODS

Methods Overview
A model-based economic evaluation was conducted to compare 
CBTp +TAU with TAU (pharmacotherapy alone) in EIP. Using a 
CEA approach, interventions were assessed in terms of their monetary 
costs and QALY gains. The conceptual model was iteratively simpli-
fied to match epidemiological evidence while maintaining face validity. 
Epidemiological inputs were identified through a targeted literature 
review. TreeAge Pro Healthcare 2025 version software (TreeAge Soft-
ware, LLC) was used for model construction and analysis. This study 
is reported in accordance with Consolidated Health Economic Evalua-
tion Reporting Standards (CHEERS) guidelines.31 Additional method-
ological details have been published previously32 and are shown in the 
Supplementary Material.

Literature Review
A targeted literature review identified inputs for the model. The search 
strategy aimed to capture effectiveness and economic evidence of 
CBTp and pharmacotherapy. PubMed, PsycINFO, and the Cochrane 
Library were searched from inception to June 2025 using controlled 
vocabulary and free-text terms for early psychosis, CBTp, antipsychotic 
pharmacotherapy, health-related quality of life and cost-effectiveness. 
Grey literature, including health technology assessment reports, clini-
cal guidelines, government publications, and reference lists of relevant 
systematic reviews were also screened. Evidence selection prioritized 
meta-analyses and systematic reviews, followed by primary UK studies, 
then international literature. Detailed search and selection criteria are 
reported in the Supplementary Material.

Model Design, Structure and Mathematical Formulation
Markov models reflect complex disease courses as a series of transitions 
between mutually exclusive health states over a series of cycles. Costs 
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and effects are incorporated as a mean value per state per cycle. Then, 
expected values are calculated by adding the costs and outcomes across 
states and weighted according to the time patients spend in each state.33

A Markov model was developed to compare CBTp  +TAU with 
TAU alone in a hypothetical FEP cohort. The model simulated disease 
course through Markov health states, following initial FEP presenta-
tion: (1) remission/symptom free; (2) disease/persistent symptoms; (3) 
death. Recurrent and chronic psychosis states were collapsed into the 
“persistent symptoms” state because robust evidence to parameterize 
additional transitions was lacking and the evaluation focused on the 
early intervention period. From FEP, patients could move to remission, 
persistent symptoms, or death. Thereafter, they could remain in their 
current state, relapse from remission to persistent symptoms, or die 
(where death was modeled as an irreversible absorbing state). A sche-
matic is shown in Figure 1.

Psychiatrist input ensured the comparators reasonably reflected 
the NHS model of EIP. Dropouts occurred due to side effects or patient 
preference at literature-derived probabilities. CBTp was only delivered 
in conjunction with TAU. In the United Kingdom, prescribing of 
SGAs predominates,34 and evidence suggests that while these drugs dif-
fer in their costs, they have similar effectiveness.35 Treatment was pro-
vided to patients at first presentation and following any relapses. CBTp 
took the format of 16 one-hour sessions, delivered in-person weekly 
by a clinical psychologist. No patients in the model were treated with 
clozapine. Clozapine was excluded as it is reserved for treatment-resis-
tant cases outside the scope of EIP.36

Study Population
The modeled cohort is representative of adults presenting to NHS EIP 
services with FEP, being majority male with a mean age of presentation 
in the mid-20s. Patients with psychosis secondary to medical condi-
tions, substance intoxication, or intellectual disability were excluded. 
The model did not stratify by demographic or clinical subgroups (such 
as sex, age, ethnicity, socioeconomic deprivation, or comorbidity) 
owing to insufficient subgroup-level data to parametrize separate tran-
sition probabilities. All patients within a given health state were there-
fore assumed to be homogeneous with respect to costs and outcomes. 
This is acknowledged as a limitation of the analysis and is discussed 
below.

Perspective and Time Horizon
This CEA adopted the societal perspective to capture the comprehen-
sive economic burden of FEP, reflecting how the impacts of psycho-
sis extend beyond direct costs to the healthcare system. The indirect 
cost components captured under the societal perspective in the model 
included: lost employment productivity; informal caregiver productiv-
ity losses; healthcare system overheads, including indirect work and 
capital overheads; and patient travel costs to appointments. Stigma-re-
lated economic impacts and criminal justice or social service costs were 
not captured due to the absence of reliable FEP-specific estimates, 
and their exclusion likely results in a conservative estimate of the true 
societal burden. Full derivation and assumptions for the indirect cost 
components are reported in Supplementary Section S6 and Supple-
mentary Table S4.

Due to the often relapsing-remitting nature of psychotic disor-
ders, a multiyear time horizon was necessary to capture downstream 
costs. Clinical evidence on the incidence and prevalence of disease 
stages is furthermore often reported in time intervals of 1 year. How-
ever, interventions in EIP usually last no longer than 3 months, and 
patients usually only remain under the care of EIP for a maximum 
of 3 years. The time horizon of 3 years, divided into 12 three-month 
cycles, was deemed long enough to capture the costs and effects of the 
interventions targeting FEP while remaining within the remit of early 
intervention. Costs and effects were discounted at an annual rate of 
3.5%, and half-cycle correction was applied.

Clinical Outcome Parameters
Transition probabilities were primarily derived from Mayer et al,13 a 
meta-analysis of 28 studies including 2407 FEP participants, as this 
was the most recent and comprehensive study available. Overall, Mayer 
et al13 concluded that FEP patients may benefit from the addition of 
CBTp; however, there was a low certainty of the evidence, and no 
statistically significant difference was found between CBTp added to 
TAU vs controls for several outcomes including relapses and dropouts. 
Key transitions included FEP to symptom-free (CBTp, 0.615; TAU, 
0.417), FEP to persistent symptoms (CBTp, 0.174; TAU, 0.336), and 
dropout rates (CBTp, 0.198; TAU, 0.237). Additional parameters were 
obtained from Wijnen et al37 and Robinson et al.38 Annual probabilities 
were converted to 3-month cycle probabilities using standard methods.

Figure 1. Markov Model State Transition Diagram

The model schematic includes 6 states: first episode psychosis (FEP), treatment, dropout, symptom-free, persistent symptoms, and death. In the model patients start 
in the FEP state and enter treatment. From treatment, patients can either drop out, become symptom-free, develop persistent symptoms, or die. The model allows 
for transitions between symptom-free and persistent symptom states, with both states having possible transitions to death. Transition probabilities are derived from 
clinical trial data and published literature. The absorbing death state represents mortality from all causes.
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To account for uncertainty, the beta distribution with a standard 
deviation of 30% of the mean was applied to each base case parame-
ter. Key parameter values for each treatment pathway in the model are 
presented in Table 1. Full derivation of all the model parameters is 
reported in the Supplementary Material.

Utility Parameters
Health-state utilities were used to calculate QALYs by multiplying the 
time spent in each state by its associated utility weight. The values were 
obtained from Wijnen et al:37 remission/symptom-free (0.756) and dis-
ease/persistent symptoms (0.362). Death was assigned a utility of zero. 
Beta distributions with a standard deviation of 30% of the mean were 
applied to capture uncertainty and patient-level variation.

Cost Parameters
Cost parameters were primarily obtained from the Personal Social Ser-
vices Research Unit (PSSRU),40 NHS Agenda for Change pay bands,44 

and NICE guidance.24 All direct costs were reported in 2025 British 
pounds, with inflation adjustment using the NHS cost uplift factor.45

The direct costing framework followed a microcosting approach 
supplemented by gross costing using national references where detailed 
resource use data were unavailable. The direct costs incorporated in 
this model included costs of consultant psychiatrist reviews and regular 
blood tests and monitoring, in addition to drug costs and the cost of 
CBTp administration. Consultant psychiatrist reviews were included 
as these represent the primary medical oversight cost within EIP.

Labor costs were calculated using estimated salary ranges for 
publicly funded clinicians, based on published data, job postings, 
and clinician consultation. The salary for a clinical psychologist in 
England is approximately £46 148,46 and the salary for a consultant 
general psychiatrist approximately £123 000.47 To obtain labor costs 
directly associated with clinical activities, an applied hourly rate was 
calculated based on these salary estimates. Applied hourly rates repre-
sented the time clinicians spend on nonpatient activities,48 assuming 

Table 1. Key Model Input Parameters

Parameter CBTp + TAU TAU Alone SDa Distribution Source

Transition probabilities: FEP to next state

Symptom-free 0.615 0.417 0.185 / 0.125 Beta 13

Disease 0.174 0.336 0.052 / 0.101 Beta 13

Drop-out 0.198 0.237 0.059 / 0.071 Beta 13

Death 0.013 0.010 0.004 / 0.003 Beta 13

Transition probabilities: Disease state (both arms)b

Remission 0.350 0.105 Beta 37

Persistent symptoms 0.636 0.191 Beta 37

Death 0.014 0.004 Beta 37

Transition probabilities: Dropout state

Symptom-free 0.506 0.110 0.152 / 0.033 Beta 38

Persistent symptoms 0.438 0.834 0.131 / 0.250 Beta 38

Death 0.056 0.017 Beta 38

Utility values (both arms)

Remission/symptom-free 0.756 0.227 Beta 37

Disease/persistent symptoms 0.362 0.109 Beta 37

Death 0 — — —

Direct costs, annual (£)

Olanzapine 20 mg/day 334.60 100.38 Gamma 39

Aripiprazole 10 mg/day 231.00 69.30 Gamma 39

Risperidone 4 mg/day 147.00 44.10 Gamma 39

CBTp (16 sessions) 591.68 117.50 Gamma 40

Healthcare monitoring 562.26 168.68 Gamma 41

Indirect costs, annual (£)

Indirect work — psychologist 394.45 118.34 Gamma 40

Indirect work — psychiatrist 738.02 221.41 Gamma 40

Overheads — psychologist 266.26 79.88 Gamma 40

Overheads — psychiatrist 207.57 62.27 Gamma 40

Capital overheads 3191.00 957.30 Gamma 40

Non-staff costs (informal care) 17 520.00 5256.00 Gamma 40

Travel to appointment 110.00 33.00 Gamma 42

Lost employment 28 918.00 8675.40 Gamma 43
Abbreviations: CBTp, cognitive behavioral therapy for psychosis; SD, standard deviation; TAU, treatment as usual.
aWhere 2 SD values are shown (x/y), x corresponds to CBTp + TAU and y to TAU alone.
bDisease-state transitions are assumed equal across both arms, reflecting the hypothesis that progression once established is independent of initial treatment allocation.
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a 60% direct work for psychologists and 1:1.6 direct-to-indirect ratio 
for psychiatrists.40

Drug costs were obtained from the British National Formulary39 

and June 2025 edition of the NHS Business Services Authority data on 
generic prescriptions.49 Three SGAs were modeled: olanzapine, aripip-
razole, and risperidone, resulting in annual per-patient drug costs rang-
ing from £147.00 to £334.60, which were averaged in the model. These 
3 agents were selected as they represent the most commonly prescribed 
SGAs in UK EIP settings, ensuring the modeled drug costs reflect rou-
tine clinical practice. The costs for blood tests and pathology assumed 
the patient would need a twice-yearly comprehensive metabolic panel. 
This is consistent with NICE guidance on metabolic monitoring for 
patients initiated on SGAs, reflecting the known cardiometabolic risks 
associated with these drugs.24,39

Costs not modeled included GP assessment, hospitalization, and 
social service provision, as these are not systematically incurred within 
standard EIP pathways or lacked robust FEP-specific estimates.

Indirect costs represent the total economic burden of a disease to 
society. Each indirect cost component in this model was included based 
on empirical evidence that FEP disproportionately affects young adults 
during early employment years, generates substantial informal care 
demands, and imposes overhead costs on healthcare providers deliver-
ing mental health services.50 Indirect costs were calculated using a sim-
plified version of the human capital framework outlined by Bonin,51 
prioritizing components with the strongest empirical foundations 
given the dearth of literature on presenteeism, educational attainment, 
and long-term welfare dependency in FEP. These simplifications were 
necessary to maintain analytical tractability while preserving the key 
drivers of any cost-effectiveness conclusions.

For the healthcare system, the costs of overheads and indirect 
work were considered, referring to activities that support patient care 
but do not involve physical interaction with the patient. Indirect socie-
tal costs included the costs of travel to appointments, the costs of infor-
mal care, and lost employment productivity. Quantifying the indirect 
costs of absenteeism was based on the median salary of 22- to 29-year-
olds in the UK.43 Informal caregiver productivity losses were calculated 
by assigning a monetary value to unpaid care based on average hours of 
support for FEP patients and national wage estimates.

Model Validation
The model was validated through clinician review for face and opera-
tional validity, ensuring comparators reflected NHS EIP practice and 
outcomes fell within plausible ranges. Cross-validation confirmed 
consistency with prior research. Model fit testing was not applicable 
because none of the parameters were regression-derived.

Economic Evaluation
Cost-effectiveness was determined using the incremental cost-effec-
tiveness ratio (ICER), calculated as the additional cost per additional 
QALY gained when adding CBTp to TAU. The analysis considered 
NICE’s willingness-to-pay (WTP) range of £20 000 to £30 000 per 
QALY gained.52 NICE does not stipulate a maximum WTP thresh-
old or ICER but generally considers an ICER of less than £20 000 
per QALY gained to be cost-effective.52 Between £20 000 and £30000, 
NICE recommends considering additional factors that may mean the 
ICER underestimates cost-effectiveness.53

Sensitivity Analysis
Deterministic sensitivity analysis was performed to identify the model 
parameters with the greatest influence on the ICER. Results were pre-
sented as a tornado diagram.

Probabilistic sensitivity analysis was performed to generate the 
most accurate estimate of the ICER and account for parameter uncer-
tainty. Monte Carlo simulation with 100 000 iterations propagated 
parameter uncertainty using appropriate distributions: beta distribu-
tion for utilities and transition probabilities, and gamma distribution 
for costs. Results were presented with the cost-effectiveness acceptabil-
ity curves and incremental cost-effectiveness scatterplot.

RESULTS

Base Case Cost-Effectiveness Analysis
Base case analysis demonstrated that adding CBTp to standard phar-
macotherapy (TAU) in EIP generated modest health benefits at incre-
mental cost near conventional cost-effectiveness thresholds. Total costs 
per patient were £52 736.77 for CBTp +TAU and £51 484.38 for TAU 
alone, yielding an incremental cost of £1252.39. 

CBTp +TAU generated 6.60 QALYs compared with 6.12 QALYs 
for TAU alone (incremental QALYs, 0.48), resulting in an ICER of 
£32 979 per QALY gained. This exceeds NICE’s upper WTP thresh-
old of £30 000 per QALY. The cost-effectiveness frontier (Figure 2) 
showed both treatments were undominated. At WTP thresholds below 
£32 979 per QALY, TAU would be preferred; above this, CBTp +TAU 
was preferred.

Deterministic Sensitivity Analysis
Deterministic sensitivity analysis revealed cost parameters as the dom-
inant sources of uncertainty (Figure 3). TAU costs showed the larg-
est influence, with ICERs spanning from approximately –100 000 
(cost-saving) to +£200 000 per QALY. Higher TAU costs generated 
strongly negative ICERs, while lower costs pushed ICERs far above the 
£30 000 threshold. CBTp costs demonstrated inverse influence, with 
higher costs increasing the ICER.

The utility value for the remission/symptom-free state was the 
next most influential parameter, with ICERs ranging from £25 000 to 
£110 000 per QALY. Higher utility values generated more favorable 
ICERs, with values above 0.869 positioning CBTp below the £30 000 
threshold. The probability of achieving symptom-free status after 
CBTp showed moderate influence, while disease state utility and TAU 
symptom-free probability demonstrated minor effects.

Probabilistic Sensitivity Analysis
A Monte Carlo simulation with 100 000 iterations demonstrated 
uncertainty around base case estimates. The incremental cost-effective-
ness scatterplot (Figure 4) showed wide dispersion across quadrants, 
with substantial proportions in both top-right (more effective, more 
costly) and bottom-left (less effective, less costly) quadrants. Few fell 
in the bottom-right quadrant (more effective, less costly). The 95% 
confidence ellipse spanning both sides of the WTP line illustrated the 
marginal cost-effectiveness case. Neither intervention dominated, as 
neither consistently delivered more QALYs at lower cost.

The cost-effectiveness acceptability curves (Figure 5) demon-
strated how the probability of cost-effectiveness in the CBTp group 
varied with WTP threshold: 49.2% at £20 000 per QALY, 49.9% at 
£30 000 per QALY, and 50.7% at £40 000 per QALY, placing the inter-
vention near the boundary of cost-effectiveness acceptability.

DISCUSSION

Principal Findings
To the authors’ knowledge, this is the first decision-analytic model 
evaluating the cost-effectiveness of CBTp within UK EIP services. The 
base case analysis yielded an ICER of £32 979 per QALY, exceeding 
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NICE’s conventional £30 000 threshold. However, probability sensi-
tivity analysis revealed substantial uncertainty, with CBTp demonstrat-
ing cost-effectiveness in approximately 50% of simulated scenarios at 
the £30 000 WTP threshold. These findings suggest that adding CBTp 
to standard pharmacotherapy in EIP provides borderline cost-effective-
ness with considerable uncertainty over a 3-year horizon.

Comparison to Existing Literature
The findings largely align with broader literature on CBTp and EIP; 
however, direct comparisons are complicated by methodological 

heterogeneity across studies and differences in population, perspective, 
and time horizon. Previous evaluations found comprehensive EIP likely 
cost-effective. The systematic review by Aceituno et al20 concluded that 
there is consistent evidence that the implementation of EIP might be 
cost-effective. Similarly, Rosenheck et al54 found the RAISE compre-
hensive FEP intervention program is likely cost-effective (94% proba-
bility), again reporting a bundled rather than component-level analysis. 
This is substantially higher than the approximately 50% probability 
of cost-effectiveness found here. The disparity is consistent with the 
hypothesis that the cost-effectiveness case is stronger for an integrated 

Figure 2. Cost-Effectiveness Frontier of TAU + CBTp vs TAU

Abbreviations: CBTp, cognitive behavioral therapy for psychosis; QALY, quality-adjusted life-year; TAU, treatment as usual.
The gold line is the cost-effectiveness frontier which connects the undominated treatment options. CBTp+TAU is positioned to the upper-right of TAU, indicating it 
provides greater effectiveness at higher cost. The gradient represents the incremental cost-effectiveness ratio between the 2 interventions, showing the cost per QALY 
gained when moving from TAU to TAU + CBTp.

Figure 3. Tornado Diagram

Abbreviations: CBTp, cognitive behavioral therapy for psychosis; cost_final_TAU, total cost of TAU; cost_final_CBTp, total cost of CBTp + TAU; ICER, incremental 
cost-effectiveness ratio; utility_remission, utility value for remission state; utility_disease: utility value for disease state; pTAUsymptomfree: probability of achieving 
symptom-free status following TAU; pCBTsymptomfree: probability of achieving symptom-free status following CBTp with TAU; TAU, treatment as usual. 
Each horizontal bar represents the range of ICER values at a willingness-to-pay threshold of £30 000 per QALY when a parameter is varied between its lower and up-
per bounds while holding all other parameters at their base case values. The blue portion of the bar positioned left of the red portion indicates the ICER increased as 
the parameter value increased. The vertical line at £30 000 represents the willingness-to-pay threshold. Parameters are ranked by their impact on the ICER, with final 
costs for both TAU (varied from £40 000 to £60 000) and CBTp (varied from £45 000 to £65 000) having the greatest influence on cost-effectiveness. The base case 
model inputs are shown in the center. The diagram demonstrates that cost parameters have substantially more impact on the ICER than effectiveness parameters.
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service package than for any single component added to already-effec-
tive pharmacotherapy. The contribution of the present study is there-
fore to disaggregate the CBTp component specifically, revealing that its 
incremental value, while plausible, is more uncertain than that of the 
broader EIP model.

The heterogeneity among studies,55 reflected in analysis by Mayer 
et al,13 stems from variations in patient characteristics, therapist compe-
tence, service integration, and outcome measures. This study’s societal 
perspective adds new evidence on medium-term outcomes. The most 

directly comparable study is the EPiSODe model,56 which evaluated 
CBTp added to TAU in a real-world schizophrenia population using 
a discrete event simulation. That study found CBTp cost-effective in 
61.2% of simulations with an ICER of €12 947 per QALY. This was 
a more favorable result than the £32 979 per QALY found here, and 
several factors likely explain this difference. The EPiSODe model used 
a real Dutch dataset rather than a hypothetical cohort, used a longer 
simulation horizon, adopted only a healthcare perspective, and excluded 
indirect costs. Additionally, the population encompassed established 

Figure 4. Incremental Cost-Effectiveness Scatterplot of TAU + CBPp vs TAU (Antipsychotic)

Abbreviations: CBTp, cognitive behavioral therapy for psychosis; QALY, quality-adjusted life-year; TAU, treatment as usual; WTP, willingness to pay.
Each point represents one of the first 1500 Monte Carlo iterations. The diagonal dashed line represents the WTP threshold of £30 000 per QALY. Green points 
below this line indicate cost-effective scenarios at the WTP threshold. The 95% confidence ellipse encompasses the central distribution of the simulation results, 
illustrating the uncertainty around the incremental cost-effectiveness ratio.

Figure 5. Cost-Effectiveness Acceptability Curve

Abbreviations: CBTp, cognitive behavioral therapy for psychosis; TAU, treatment as usual.
The cost-effectiveness acceptability curve (CEAC) shows the probability that each intervention is cost-effective across different willingness-to-pay thresholds. The 
blue line represents TAU + CBTp and the red line represents TAU alone. The curves intersect at approximately £32 000 per QALY, indicating that CBTp + TAU 
becomes the more cost-effective option above this threshold. At the commonly used UK threshold of £30 000 per QALY, CBTp + TAU has a 49.9% probability of 
being cost-effective.
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schizophrenia spectrum disorders rather than FEP, meaning patients 
may have had greater baseline service utilization against which CBTp’s 
cost-offsetting effects were more pronounced. These differences highlight 
that the cost-effectiveness of CBTp is likely context-dependent, varying 
with population, service configuration, and analytical perspective. Ising 
et al,57 evaluating the EDIE-NL trial, found that preventive CBT for 
individuals at ultra-high risk of psychosis had an 83% probability of 
being more effective and less costly than routine care, with a 92% prob-
ability of cost-effectiveness at the Dutch threshold over 4 years. How-
ever, this study evaluated CBT for the prevention of FEP rather than 
its treatment, representing a meaningfully different clinical context. The 
case for cost-effectiveness in prevention is strengthened by the potential 
to entirely avert the downstream costs of a first psychotic episode. This 
cost-offsetting mechanism does not apply after FEP has occurred.

Altogether, the broader literature suggests that CBTp is likely to 
be cost-effective across a range of psychosis-related contexts, though the 
magnitude and certainty of this conclusion varies. The present study’s 
near-50% probability of cost-effectiveness should not be interpreted as 
evidence against CBTp in EIP. Rather, it reflects inherent limitations in 
health technology assessment for psychological interventions, includ-
ing variability in clinical effectiveness, heterogeneous implementation 
costs, and limited long-term follow-up data.

Strengths and Limitations
This study had several methodological strengths. The Markov model 
appropriately simulated the episodic nature of early psychosis through 
discrete health states reflecting clinical trajectories observed in FEP 
populations. Because the model tracked patients through 12 cycles, 
it captured both recurrent psychotic episodes and the potential for 
sustained recovery. This multi-year perspective is appropriate because 
immediate benefits may be modest while cumulative effects are sub-
stantial. Clinician input was integrated with assumptions from an early 
stage, increasing the model’s clinical relevance, while comprehensive 
sensitivity analyses rigorously quantified uncertainty. Disaggregating 
direct and indirect costs into their specific components improved trans-
parency and precision. The societal perspective captured broader eco-
nomic impacts beyond healthcare costs, essential given the early onset 
and substantial indirect costs of FEP.

Evidence limitations constrained the model, with transition prob-
abilities primarily derived from a single meta-analysis13 incorporating 
UK, European, and North American studies. This geographic hetero-
geneity may not fully represent NHS outcomes. Small sample sizes 
and incomplete disease stage coverage in available studies introduced 
uncertainty. The operator-dependent nature of CBT58 and the effica-
cy-effectiveness gap further affect generalizability. The 30% standard 
deviation applied to probability distributions, while conventional,33 
was arbitrary. Equivalent CBTp efficacy for FEP, relapses, and per-
sistent symptoms was assumed.

Combining outcomes into single states (relapses/treatment fail-
ure into “disease”; all mortality into “death”) enabled modeling despite 
evidence gaps but sacrificed granularity. Suicide prevention was only 
captured through general mortality due to insufficient CBTp-specific 
data. The memoryless Markov assumption, while enabling computa-
tional feasibility, overlooks how the duration of untreated psychosis 
and patient history influence outcomes. Similarly, time in state is not 
accounted for, and under this assumption those who have had longer 
periods of remission are not more likely to remain in remission than 
those returning to remission from relapse.

Cohort-based rather than individual patient microsimulation was 
necessitated by limited individual-level data but assumed within-state 
homogeneity. The model did not stratify by demographic or clinical 
characteristics known to influence FEP outcomes, including sex, age 

of onset, ethnicity, socioeconomic status, DUP, and baseline symptom 
severity. While published FEP epidemiology provides descriptive char-
acterization of the study population, insufficient subgroup-level data 
were available to parameterize demographically stratified transition 
probabilities. Future modeling incorporating individual patient data 
or subgrouplevel meta-analytic estimates would allow examination of 
whether CBTp cost-effectiveness differs across clinically meaningful 
patient subgroups.

The 3-year horizon, while aligning with typical EIP duration, may 
conservatively estimate the long-term value of CBTp by not capturing 
lifetime benefits. Extrapolating beyond this time frame would intro-
duce more uncertainty given sparse empirical long-term data. Analyti-
cal robustness over speculative projections was prioritized.

National tariffs and PSSRU unit costs,40 while standardized, may 
not reflect true economic costs or capture variation across services, 
locations, and patient complexity. Estimating CBTp delivery costs 
required assumptions about session frequency and staffing that may 
not reflect real-world implementation and excluded one-off training 
costs. Indirect cost valuation, particularly productivity losses using the 
human capital approach, may overestimate impacts for young patients 
with limited employment history.51 Furthermore, the societal perspec-
tive used in this model, while comprehensive relative to healthcare-only 
analyses, did not capture stigma-related economic impacts, criminal 
justice costs, or social service provision, meaning the true indirect 
burden of FEP is likely underestimated. These limitations in costing 
approach mean financial estimates should be interpreted as approxi-
mations, with the true cost-effectiveness of CBTp potentially varying 
significantly across different EIP contexts.

Focusing exclusively on CBTp plus pharmacotherapy while 
excluding family interventions, vocational rehabilitation, and social 
programs was necessary for analytical clarity but may underestimate 
the value of comprehensive EIP and overestimate CBTp’s incremental 
benefit by not accounting for diminishing returns within broader ser-
vice packages. Using QALYs as the outcome measure, while enabling 
standardized comparison, may inadequately capture social function-
ing, educational attainment, and employment improvements central to 
recovery-oriented care,59 and poorly reflect caregiver burden.60 Never-
theless, QALYs remain justified as the standard metric for health tech-
nology assessment, ensuring policy relevance and cross-intervention 
comparability.

Clinical and Policy Implications
The uncertainty presents differential implications across stakeholders. 
Healthcare commissioners and policymakers face lower risk tolerance 
given resource constraints and the opportunity costs of funding inter-
ventions with uncertain cost-effectiveness. Conversely, clinicians and 
patients may accept higher risk given limited treatment alternatives and 
the potentially catastrophic consequences of inadequate intervention. 
Implementation reversibility varies. At the service level, establishing 
CBTp programs requires substantial upfront investment in staff and 
service configuration that cannot be easily reversed quickly, creating 
path dependency. Individual treatment decisions retain flexibility for 
discontinuation if benefits are not seen.

Overall, the findings provide cautious support for CBTp imple-
mentation in EIP. First, the base case demonstrated health benefits 
through QALY gains when CBTp is effective. Second, the societal per-
spective captured broader economic benefits representing genuine soci-
etal value beyond direct costs. Third, this analysis suggests NICE’s exist-
ing CBTp recommendation for FEP24 is economically justified, albeit 
with significant uncertainty. Sensitivity analyses revealed the model was 
most responsive to cost and remission-state utility parameters, suggest-
ing that targeted improvements to make CBTp delivery more efficient 
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could tip the balance toward consistent cost-effectiveness. Incremental 
implementation strategies—pilot programs or phased rollouts target-
ing patients most likely to benefit—may be most appropriate.

These findings primarily apply to high-income settings. Data 
derived from European and North American studies limit applicabil-
ity to low- and middle-income countries, where implementation dis-
cussions must balance CBT’s clinical effectiveness against more basic 
healthcare service gaps. This is fundamentally a policy question requir-
ing robust cost-effectiveness evidence aligned with specific population 
needs.

Future Research Implications
These results highlight several research priorities. Large-scale, long-du-
ration RCTs on CBTp with embedded economic evaluations would 
reduce uncertainty in clinical and cost-effectiveness estimates. Research 
identifying patient characteristics and service factors associated with 
optimal CBTp outcomes would enable stratified implementation and 
improve real-world cost-effectiveness. Such policies would need to be 
evaluated in their own right; it is possible that costs in the subgroups 
most likely to benefit are also higher, thus it is not necessarily predict-
able how these changes would impact cost-effectiveness. Implementa-
tion research comparing delivery models (eg, individual vs group ther-
apy, face-to-face vs digital delivery) could identify optimal approaches. 
Future evaluations should also examine other EIP components includ-
ing family interventions and social programs to inform comprehensive 
service configuration decisions.

The results of this study are significant given budget restraints 
within the NHS61 and the criticism EIP has received since its incep-
tion.62 Further research with longer follow-up and diverse populations 
would reduce uncertainty and optimize EIP service configuration 
during the critical early intervention period.

CONCLUSIONS

This cost-effectiveness analysis found that CBTp as an adjunct to 
pharmacotherapy in UK EIP services achieves borderline cost-effec-
tiveness, being cost-effective in approximately 50% of simulations at 
the £30,000 WTP threshold (base case ICER, £32,979 per QALY). 
The uncertainty reflects heterogeneity in treatment response, varying 
illness severity across studies, and challenges capturing psychological 
intervention effects within conventional economic frameworks, rather 
than evidence against CBTp cost-effectiveness.

These findings support cautious CBTp implementation in EIP. 
Targeted approaches considering patient characteristics, delivery mod-
els, and local contexts may be more appropriate than blanket policies. 
The near-threshold positioning indicates that under certain conditions 
CBTp may represent good value for money. This study thus provides 
valuable economic evidence supporting NICE’s current recommenda-
tion while highlighting priorities for ongoing evaluation as EIP services 
evolve.
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