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A B S T R A C T   

Background: Treatment-resistant depression (TRD) accounts for a large fraction of the burden of depression. The 
interventions currently used are mostly pharmacological and short-term psychotherapies, but their effectiveness 
is limited. The Tavistock Adult Depression Study found evidence for the effectiveness of long-term psychoana-
lytic psychotherapy (LTPP) plus treatment as usual (TAU), versus TAU alone, for TRD. Even after a 2-year follow- 
up, moderate effect sizes were sustained. This study assessed the cost-effectiveness of this LTPP + TAU. 
Methods: We conducted a within-trial economic evaluation using a Bayesian framework. 
Results: Quality-adjusted life years (QALYs) were 0.16 higher in the LTPP + TAU group compared with TAU. The 
direct cost of LTPP was £5500, with no substantial compensating savings elsewhere. Overall, average health and 
social care costs in the LTPP + TAU group were £5000 more than in the TAU group, employment rates were 
unchanged, and effects on other non-healthcare costs were uncertain. Accordingly, the incremental cost- 
effectiveness ratio was ≈£33,000/QALY; the probability that LTPP + TAU was cost-effective at a willingness 
to pay of £20,000/QALY was 18 %. 
Limitations: The sample size of this study was relatively small, and the fraction of missing service-use data was 
approximately 50 % at all time points. The study was conducted at a single site, potentially reducing 
generalizability. 
Conclusions: Although LTPP + TAU was found to be clinically effective for treating TRD, it was not found to be 
cost-effective compared with TAU. However, given the sustained effects over the follow-up period it is likely that 
the time horizon of this study was too short to capture all benefits of LTPP augmentation.   

1. Introduction 

Persisting forms of depression are often referred to as ‘treatment- 
resistant depression’ (TRD). Although estimates of prevalence vary ac-
cording to diagnostic criteria and population, typically between 15 % 
and 30 % of people with a major depressive disorder (MDD) will not 
respond to the initial, and even multiple, treatments offered (Jobst et al., 

2016; McIntyre et al., 2014; Rush et al., 2006; Thomas et al., 2013) As 
well as prolonged depressive symptoms, many individuals experience 
other mental and physical health morbidities, difficulties in interper-
sonal relationships, and poor occupational functioning (Jobst et al., 
2016; Nemeroff et al., 2003; Satyanarayana et al., 2009). This often 
leads to particularly poor quality of life (Johnston et al., 2019; Mrazek 
et al., 2014). Compared with people who respond to treatment for their 
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depression, patients with TRD have substantially higher healthcare costs 
and productivity losses (Johnston et al., 2019). Thus, if an intervention 
is effective, there is potential for its costs to be at least partially offset by 
savings made elsewhere. 

To address the paucity of research guiding the clinical management 
of individuals with TRD, Fonagy et al. (2015) conducted the Tavistock 
Adult Depression Study (TADS), a randomized controlled trial (RCT) to 
examine the effectiveness of augmenting treatment as usual (TAU) for 
primary-care patients diagnosed with TRD with long-term psychoana-
lytic psychotherapy (LTPP). TAU consisted of a range of brief psycho-
therapies recommended by the UK National Institute for Health and Care 
Excellence guidelines that were current at the time (NICE, 2010) and 
LTPP consisted of 18 months of once-weekly psychoanalytic psycho-
therapy offered at the Tavistock Clinic, an outpatient National Health 
Service (NHS) clinic. The authors found statistically significant im-
provements associated with LTPP in terms of depression severity as 
measured by the Hamilton Rating Scale for Depression (HRSD-17) and 
the Beck Depression Inventory (BDI-II), and in terms of Diagnostic and 
Statistical Manual Version IV (DSM-IV) diagnostic criteria (APA, 1994; 
Beck et al., 1996; Hamilton, 1960). At the end of the 2-year follow-up 
period, 44 % of those receiving LTPP + TAU no longer met diagnostic 
criteria for MDD compared with 4 % in the group receiving TAU only. 
Similar statistically significant differences between the two groups were 
found with respect to subjective well-being, symptoms, functioning, and 
level of clinical risk as measured by the Clinical Outcomes Routine 
Evaluation – Outcome Measure (CORE-OM) (Evans, 2000). Overall, 
these findings have added to the growing evidence base of the effec-
tiveness of LTPP for depression (Leichsenring et al., 2015). However, as 
far as we know, the cost-effectiveness of LTPP for treating TRD has not 
yet been evaluated. Available economic evaluations of LTPP are pre-
dominantly based on observational data and involve non-TRD pop-
ulations or populations with less severe forms of TRD, as well as 
interventions and comparators that do not generalize well to clinical 
practice in the NHS. The only existing trial-based RCT (Maljanen et al., 
2016), for example, included individuals with anxiety or less severe 
forms of depression and compared a more lengthy course of LTPP and 
more lengthy courses of psychotherapies in the comparator arms. Given 
the substantial clinical and economic impacts of TRD, and the reported 
benefits of augmenting TAU with LTPP in the TADS, an economic 
evaluation of LTPP is clearly indicated. Investment in other provisions 
might yield more, or less, cost-effective benefits. Therefore, the aim was 
to undertake an economic evaluation, whose method and findings we 
report here. 

2. Method 

2.1. Data and study design 

We carried out a cost-utility analysis embedded within TADS, a 
pragmatic single-centre RCT evaluating 129 participants over a 3.5-year 
time period. In the base case analysis, we took a healthcare service 
perspective on costs, and a patient perspective on the benefits of treat-
ment. All comparisons, both those in the parent RCT and in this eco-
nomic analysis, follow an intention-to-treat (ITT) approach. Ethical 
approval was sought and approved by the Institutional Review Board of 
NHS West Midlands Research Ethics Committee (MREC02/07/035). 

The TADS trial protocol is reported by Taylor et al. (2012) and its 
outcome findings are reported by Fonagy et al. (2015) and Rost et al. 
(2019). Participants, recruited from primary care in London, UK, met 
research diagnostic criteria for MDD and/or dysthymia, a minimum of a 
2-year history of depression, and at least two previous failed treatment 
attempts (of which one must have been an antidepressant). Acknowl-
edging different definitions of TRD (Fekadu et al., 2018), the definition 
utilized in the TADS met generally accepted clearly defined criteria. In 
respect of physical and mental health comorbidities, developmental 
trauma and personality disorder, participants were coincidentally found 

to meet the criteria for ‘complex and persistent depression’ as well 
(Jobst et al., 2016; Ruhé et al., 2012). 

2.2. TADS interventions 

Detailed inventories of the treatments administered are reported 
elsewhere (Fonagy et al., 2015; Rost et al., 2019). The TAU included a 
range of short-term treatments prescribed by the participant's primary 
care doctor, referred to in the UK as a general practitioner (GP). These 
treatments were those recommended by the 2010 UK national treatment 
guidelines for depression (NICE, 2010). Participants allocated to the 
LTPP + TAU group were offered 60 weekly individual sessions of psy-
choanalytic psychotherapy over an 18-month period, provided by the 
Tavistock and Portman NHS Foundation Trust, in addition to TAU. In 
both groups, a majority (70–80 %) of individuals received antidepres-
sant medication both during the treatment and over the follow-up 
period. 

2.3. Measures of effectiveness 

In England and Wales, quality-adjusted life years (QALYs) are the 
preferred outcome measure for economic evaluations. They can be 
calculated by converting changes in the relevant outcome study's mea-
sures by using a previously established algorithm (Whitehead and Ali, 
2010) Our study utilizes the TADS main study data of the CORE-OM 
(Evans, 2000) and the HRSD-17 (Hamilton, 1960) collected at base-
line, at 3-month intervals during the treatment, at the end of treatment, 
and then at 24, 30, and 42 months after treatment. The HRSD-17 is a 
commonly used, observer-rated depression-rating scale (Williams, 
2001). It was the TADS primary outcome measure. The ratings were 
done by two independent raters blind to participants' treatment alloca-
tion. The intraclass correlation coefficient of inter-rater reliability was 
0.89. Regrettably, to date no algorithm converting HRSD-17 scores to 
QALYs exists. A measure has been developed that derives QALY utility 
scores using the CORE-6D subset of the CORE-OM – a 34-item self-report 
measure of well-being, functioning, risk, and problems/symptoms 
widely used in the UK to evaluate psychological therapy services 
(Mavranezouli et al., 2012). We therefore used the CORE-6D subset of 
the CORE-OM in this economic analysis to derive QALY utility scores. 
We also report the HRSD-17 estimates for the purpose of comparison. 
Since the effects of treatments for depression on employment rates are 
important to policy decisions (Clark, 2011), we estimated the impact of 
LTPP on participants' working status in a secondary analysis. 

2.4. Recording service use and calculating costs 

We obtained information on healthcare service use other than LTPP, 
receipt of unpaid care receipt, and lost days of work due to depression 
from two sources: firstly, from the self-report Client Service Receipt 
Inventory (CSRI), which was collected every 6 months after baseline 
until 30 months, and once more at 42 months (Beecham and Knapp, 
2001); secondly, from the service use data held by the patients' GP re-
cords, for which separate consent was sought from the participants. To 
be consistent in the service use captured by the two sources, we started 
the analysis from the beginning of treatment and included only medical 
records data recorded with the time period specified in the respective 
CSRIs. We assumed under-reporting of service use to be more likely than 
over-reporting in our study protocol. Therefore, in the event of dis-
crepancies between medical records and self-report data, we pre- 
specified that the higher value would be used. 

The cost of medications was not included: there were only small 
differences in antidepressant use between the two arms of the trial, and 
generally, the cost of medications for depression is low (Edwards et al., 
2013; Maljanen et al., 2016). 

The number of LTPP sessions attended by the patients in the LTPP +
TAU group was recorded separately. We costed LTPP at £109 per 
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attended session and £546 for the three initial assessment interviews by 
using reimbursement data obtained from the care provider (at that time, 
the patients' primary care trust). We used standard Department of 
Health 2009–2010 reference costs to value hospital service use, and the 
unit cost compendium by Curtis (2010) to value community service use 
other than LTPP. We adjusted all costs to 2014 prices using the hospital 
and community service index; we discounted both costs and outcomes at 
a rate of 3.5 % (Curtis and Burns, 2018). 

In our primary analysis, we adopted a healthcare service perspective. 
In a secondary analysis, we calculated the cost of unpaid care and days 
off work. For this, we adopted a human capital approach based on 
average wages (approximately £13/h) (Bovill, 2014). 

2.5. Statistical and cost-effectiveness analyses 

We adopted a Bayesian framework in favor of the more conventional 
frequentist approach. The reasons for doing so are twofold: Firstly, it 
allowed us to estimate the joint uncertainty of five models, namely a 
model for costs, CORE-6D, HRSD-17, survival and treatment costs in a 
coherent, unified framework (Baio, 2012) which would be much more 
challenging to achieve using a frequentist approach. Secondly, it 
permitted us to handle missing data in a way that allowed the features of 
some of the missing variables while being congruent with the analysis 
model (Lambert et al., 2008). Again, using a frequentist framework, it 
would be difficult To multiply impute missing data as it has both 
multilevel structure and is assumed to have a skewed (e.g., gamma) 
distribution while providing stable estimates given the relatively small 
number of non-missing observations at each time point. Supplementary 
material 2 reports the technical details of the statistical approach we 
used. In summary, in our base case analysis, we used a longitudinal 
model with vague priors. To model CORE-6D utilities and HRSD-17 we 
used normal distributions, and a gamma distribution to model costs. We 
undertook baseline adjustment and assumed that data were missing at 
random. The syntax used to implement this model in JAGS and R 
(Plummer, 2016) is included in the Supplementary material. 

We estimated the incremental cost-effectiveness ratio (ICER) be-
tween the two treatments by dividing the difference in mean costs by the 
difference in mean QALYs. We displayed the joint uncertainty sur-
rounding these estimates using credible ellipses on a cost-effectiveness 
plane. The vertical axis of cost-effectiveness planes shows differences 
in costs whereas the horizontal axis shows differences in effects between 
the two treatment arms relative to current practice. Depending on the 
sign of the differences in costs and effects one typically distinguishes 
between four quadrants. If QALYs are the measure of effect, results in 
each quadrant can be interpreted as follows:  

• North-east (NE) quadrant: The intervention is more costly and more 
effective than current practice.  

• South-east (SE) quadrant: The intervention is less costly and more 
effective than current practice.  

• South-west (SW) quadrant: The intervention is less costly and less 
effective than current practice.  

• North-east (NE) quadrant: The intervention is more costly and less 
effective than current practice. 

Interventions that are likely to fall within the SE quadrant should be 
adopted because they are superior in all aspects whereas those falling 
within the NE quadrant should not be adopted because they yield no 
added value. Those falling within the NE or SW quadrants will require a 
weighing of costs relative to benefits. When HRSD-17 is used as an 
outcome on cost-effectiveness planes, the interpretation of eastern and 
western quadrants is reversed because low rather than high HRSD-17 
scores are desirable. We produced cost-effectiveness acceptability 
curves to show the probability that the intervention is cost-effective at 

different levels of willingness to pay per QALY improvement. This in-
dicates the decision uncertainty facing the decision maker (Fenwick 
et al., 2004). 

2.6. Sensitivity analyses 

Pre-specified in our analysis plan, we explored:  

I. The effects of altering the cost of the intervention by ±25 %  
II. Using minimum rather than average wages to cost lost employment 

and receipt of unpaid care (approximately £6/h in 2010) (DBIS, 
2011). 

In addition, we explored:  

III. Alternative approaches to costing service use, including:  
a. Determining which of the two cost sources was higher at the 

subcategory level (e.g., hospital costs) 
b. Aggregating these subgroup maxima rather than first aggre-

gating the subcategories and then determining which of the 
two cost sources was higher, as in the base case analysis  

c. Calculating costs based only on data from the CSRI  
d. Calculating costs based only on service use data from medical 

records  
IV. The effect of reducing the CORE-6D score below the predicted 

value for all time points that had missing data. This was to assess 
the robustness of the results in relation to data ‘missing not at 
random’ (MNAR), which may have occurred because depressed 
patients may miss appointments or drop out of treatment inter-
mittently as a result of feeling unwell. We could not find evidence 
to inform the size of the adjustment necessary due to MNAR data. 
We chose to decrease utility values by 0.1 below the value pre-
dicted by the model in both trial conditions 

V. The impacts of using a log-normal rather than a gamma distri-
bution to model cost data. 

3. Results 

3.1. Characteristics of the sample 

The ITT sample of the TADS consisted of 129 patients whose mean 
age was 44 years; 67 were randomized to LTPP + TAU and 62 to TAU. 85 
(66 %) were women. As well as the minimum 2-year history of MDD and 
at least two previous failed treatment attempts, 81 % met the criteria for 
early-onset dysthymia. The average lifetime duration of depression was 
25 years (standard deviation (SD) = 12); the average length of the 
current MDD episode was 3.7 years (SD = 3). Of the participants, 70 (54 
%) were unemployed. The mean HRSD-17 score at baseline was 20, and 
the mean CORE-6D utility score was 0.54. Supplementary Figs. 1 to 8 
show the missing data patterns graphically. Overall, approximately 35 
% of CORE-OM, 27 % of HRSD-17, 50 % of self-report service use, and 
17 % of medical records data were missing; there were no pronounced 
differences in missingness rates between groups. 

3.2. Resource use and employment rates 

Fig. 1(a) shows the contacts with mental healthcare professionals by 
study participants. Those in the LTPP + TAU group attended on average 
48 sessions of psychoanalytic psychotherapy, as well as three assessment 
sessions and three review sessions. In addition, they received on average 
four sessions of individual non-psychoanalytic psychotherapy as pre-
scribed by their GP. Those in the TAU group had on average 12 sessions 
of non-psychoanalytic individual psychotherapy, and one person's 
allocation to the TAU group was countermanded for clinical reasons. For 
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Fig. 1. Selected healthcare received over 3.5-year follow-up. 
TAU: Treatment as usual; LTPP: Long-term psychoanalytic psychotherapy; PT: psychotherapist; CBT: cognitive-behavioural therapist; CMHT: community mental 
health team; OT: Occupational therapist; HH: home help; CA: care assistant; CSW: community support worker; HW: home worker. 

Fig. 2. Healthcare costs over the 3.5-year follow-up. 
TAU: treatment as usual; LTPP: long-term psychoanalytic psychotherapy. 
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both the LTPP + TAU and TAU groups, contacts with counsellors and 
clinical psychologists averaged 10 sessions; those with psychiatrists, 
community mental health team nurses, and group psychotherapy ses-
sions averaged less than five. 

Fig. 1(b) shows the use of medication among participants in the two 
groups. Medication use was similar in the two groups. Antidepressants 
were the most commonly prescribed medication, with about 70 % of the 
patients receiving them at each measurement stage. 

Fig. 1(c) shows the amount of hospital care received by the two 
groups. As shown, there was little difference between the groups. 
However, the average number of inpatient days was higher in the LTPP 
+ TAU group than in the TAU group (11 vs. 3 bed days). The credible 
interval (CrI) around this estimate was wide, which indicates that the 
difference was very uncertain. 

Fig. 1(d) shows contacts with other community services, including 
with GPs, non-CMHT nurses, day-care centres, and home helpers. We 
estimated that those in the TAU group had more contacts than those in 
the LTPP + TAU group. However, CrIs were wide in all cases, again 
questioning the certainty of the differences. 

In summary, those in the LTPP + TAU group reported receiving 
informal care for 2.7 h per week on average, compared with 3.4 h re-
ported by those in TAU (mean difference 1, 95 % CrI − 2 to 4). With 
respect to employment status, there was little change across both groups 
over the course of the trial. We estimated that more individuals in the 
LTPP arm were in employment compared with those receiving TAU (52 
% vs. 43 %, mean difference − 9 %, 95 % CrI − 19 to 2). On average, nine 
working days were reported to have been lost due to illness over the trial 
period in both trial groups (mean difference 0, 95 % CrI − 13 to 14). 

3.3. Costs 

Fig. 2 shows the average cost of LTPP. We estimated this to be £5468 
(95 % CrI £4854 to £6087). On average, the cost of hospital care in the 
LTPP + TAU group was £2800 higher than that in the TAU group, 
although this estimate was subject to considerable uncertainty (95 % CrI 
− £1176 to £9265). GP costs were almost identical in the two groups 
despite the TAU group's greater number of contacts (mean difference 
£26, 95 % CrI − £810 to £1024). This is explained by differences in the 
length and type of the contacts. The cost of other community care was 

substantially lower in the LTPP + TAU group. This estimate was asso-
ciated with a large degree of uncertainty (mean difference –£1565, 95 % 
CrI − £4880 to £881). 

Fig. 3 shows the trajectory of mean healthcare costs, not including 
LTPP, over the course of the study. No clear temporal patterns were 
found in the differences between the two groups. The cost difference 
between the groups was due mainly to differences in the cost of treat-
ment. In the base case analysis, we estimated the mean difference in 
healthcare costs to be £5227 (95 % CrI £2019 to £8434). There was a 
substantial difference between the groups in the costs of informal care, 
with those in the LTPP + TAU group receiving less, but the difference 
was found to be quite uncertain (mean difference –£7613, 95 % CrI 
− £32,812 to £21,852). The cost of work days lost due to sickness was 
slightly lower for those in the TAU group, but differences between the 
groups were overall small and with considerable uncertainty (mean 
difference £330, 95 % CrI − £1154 to £1714). 

3.4. Effectiveness 

Fig. 4 shows the developments of CORE-6D utilities and HRSD-17 
scores, respectively, over the study period. The two scores show a 
similar pattern, but the difference in treatment effectiveness between 
the therapy period and post-therapy appears less pronounced on the 
basis of the CORE-6D than the HRSD-17. After adjusting for baseline 
differences, the LTPP + TAU group had higher average QALYs (mean 
difference 0.16, 95 % CrI − 0.01 to 0.33) and a lower – that is, less 
depressed – weighted average HRSD-17 score (mean difference − 1.46, 
95 % CrI − 2.99 to 0.12). One patient in the TAU group died by suicide. 
On this basis, we estimated the average difference in suicide rates to be 
0.5 % higher in the TAU group (95 % CrI − 0.9 to 2.2). 

3.5. Cost-effectiveness 

Fig. 5 shows credible ellipses, which depict the uncertainty around 
the estimates when costs and effects are combined. They are pictorial 
versions of credible intervals. In this case, the credible ellipses are 
almost entirely contained in the north-east quadrant of the cost- 
effectiveness plane in the case of costs and QALYs, and almost entirely 
in the north-west quadrant with respect to costs and HRSD-17. This 

Fig. 3. Trajectory of non-intervention healthcare costs.  
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indicates that LTPP + TAU had a probability of >90 % of being both 
more expensive and more effective than TAU (regardless of the outcome 
measure used). In the base case analysis, the ICER was approximately 
£33,000 per QALY. The probability that LTPP + TAU was cost-effective 
compared with TAU was 18 % at a value placed on a QALY gain of 
£20,000 (see Table 1 and Supplementary Fig. 9). 

3.6. Sensitivity analyses 

The results of the base case analysis were highly sensitive to varia-
tions in the cost of LTPP. Reducing its cost by 25 % decreased the ICER to 
≈£24,500; raising it by 25 % increased the ICER to ≈£41,800. The 
alternative approach to costing service use had no noticeable effect on 
the estimated ICER, other than when only service use recorded in 
medical records was used; this reduced the ICER to ≈£27,700. However, 

Fig. 4. Trajectory of HRSD-17 scores (a) and CORE-6D utility scores (b).  

Fig. 5. Cost-effectiveness planes comparing outcomes in long-term psychodynamic psychotherapy augmentation of treatment as usual minus treatment as usual with 
95 % credible ellipses (base case scenario). 
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there was no reason to assume that the medical records were more ac-
curate than self-report. The analysis in which CORE-6D was assumed to 
be MNAR had little impact on the estimated cost-effectiveness (ICER 
≈£32,900). The log-normal model yielded a lower ICER of ≈£24,600/ 
QALY than the gamma cost model in the base case analysis. The log- 
normal cost model had a slightly better statistical fit than the gamma 
cost-model according to the deviance information criterion (41 vs. 43) 
(Spiegelhalter et al., 2002). However, the posterior predictive checks for 
the log-normal distribution produced unrealistic replications of the 
observed data with a non-negligible proportion of patients predicted to 
have a cost of service use of more than £30,000 per observation period. 
Such values were not present in the observed data. 

4. Discussion 

The aim of this study was to assess the cost-effectiveness of LTPP +
TAU compared with TAU for individuals with TRD. We found that LTPP 
+ TAU had a probability of >90 % of being both more effective and more 
expensive than TAU, a difference that was sustained at the end of a 2- 
year follow-up after treatment and irrespective of the outcome mea-
sure used. More specifically, LTPP had a treatment cost of more than 
£5000 without substantial savings elsewhere compared with TAU pro-
vided in primary care settings in the UK. Its ICER was in the order of 
£33,000 per QALY gain. Of note, however, is that we found that this 
estimate was sensitive to changes in the cost of the intervention and to 
the statistical approach used to analyze the cost data. 

Unfortunately, comparability to other health economic evaluations 
is limited not only in terms of their availability but also in terms of their 
heterogeneity (Shields and Elvidge, 2020). We are aware of four other 
RCTs of LTPP for depression: a Finnish study by Maljanen et al. (2016), 
two German studies, one by Huber et al. (2012) and the other by Leu-
zinger-Bohleber et al. (2018), and a Brazilian study conducted by Bastos 
et al. (2015). While patients in the TADS received on average 48 sessions 
of LTPP over a period of 18 months, treatment was substantially longer 
in all the other studies. For example, in Maljanen et al.'s (2016) study, 
participants received 232 sessions over a 5-year period and up to 2–3 
sessions per week, and in Leuzinger-Bohleber et al.'s (2018) study par-
ticipants received 234 sessions over 3 years. Another important differ-
ence was that the patients in the TADS were more severely and more 
protractedly depressed at baseline than those in the above RCTs: while 
the mean BDI score in the TADS was 36, it ranged between 18 and 32 in 

the other studies. Furthermore, 70 % of patients in Bastos et al.'s (2015) 
study were experiencing a first episode of depression rather than chronic 
depression or TRD. The range of failed previous treatment attempts in 
the TADS was between two and nine, with an average of 4.3. Again, this 
is much higher than those in the other studies, highlighting that the 
patients in the TADS had received available treatments recommended 
by NICE (2010) repeatedly without lasting effects. 

To date, only Maljanen et al. (2016) report an economic evaluation 
alongside their RCT. As in our study, the differences they found in the 
costs of service use were due to the cost of the psychological therapy 
rather than to cost savings elsewhere. This contrasts with observational 
studies that have evaluated the economic impact of LTPP in non-TRD 
cohorts. Their results are generally more favorable with respect to 
LTPP (Berghout et al., 2010a,b; Beutel et al., 2004; de Maat et al., 2007). 

4.1. Strengths and limitations 

Although our study has a number of strengths, the results need to be 
interpreted in the context of several limitations as well. A particular 
strength is that the health economic data collection was integral to a 
pragmatic RCT, which had a well-defined sample of individuals with a 
diagnosis of TRD. A further strength is that the outcome ratings were not 
only reliable and rated by independent raters blind to participants' 
treatment allocation, but also included functioning and quality of life 
measures. This is important in particular as these outcomes have been 
reported by patients to be equally as important as remission of their 
depressive symptoms (Hummel et al., 2012). A further important 
strength is that the TAU control condition was a real-world comparison 
group. Therefore, the likelihood that the effects we estimated represent a 
causal relationship seems high. The same considerations suggest that 
our cost-effectiveness results might have high external validity. In terms 
of the study's limitations, we used a measure designed for depression 
research to calculate QALYs. Theoretically, this may increase the val-
idity of the QALYs, but little is yet known about the properties of QALYs 
derived from the CORE-6D. Furthermore, although using two methods 
of collecting service use data and taking the higher value in the case of a 
discrepancy may have provided some remedy for the defects associated 
with using a solitary source, it was not possible to establish which of the 
two was the truer figure. Using the primary care reimbursement rates as 
the method to cost the LTPP provided face validity. However, the cost 
per session was at the upper end of the range often cited for cognitive- 

Table 1 
Results of the primary analysis and sensitivity analyses.  

Scenario Parameter Mean estimate 95 % credible interval of 
difference 

Cost-effectiveness ratio 
(£/QALY) 

Probability of being cost-effective at 
WTP of £20,000/QALY (%) 

TAU LTPP +
TAU 

Difference Lower 
bound 

Upper 
bound 

I: Base case analysis HC costs 8960 8724 5227 2019 8434 33,130 18 
QALYs 1.827 1.984 0.158 − 0.013 0.33   
HRSD 18.34 16.87 − 1.46 − 2.99 0.12   

IIa: Intervention cost 
decreased by 25 % 

HC costs 8960 7358 3861 675 7021 24,472 38 

IIb: Intervention cost 
increased by 25 % 

HC costs 8960 10,089 6592 3344 9841 41,782 7 

IIIa: Alternative combination 
of cost sources 

HC costs 9453 9138 5152 1878 8419 32,754 20 

IIIb: Service use based on CSRI 
only 

HC costs 7290 7118 5295 3147 7640 33,378 16 

IIIc: Service use based on 
medical records only 

HC costs 5671 4548 4339 3113 5526 27,738 25 

IV: Missing CORE-6D data 
lower than predicted 

QALYs 1.713 1.872 0.159 − 0.012 0.329 32,890 19 

V: Log-normal cost 
distribution 

HC costs 15,458 13,838 3846 − 4860 11,928 24,583 42 

HRSD: time-weighted average Hamilton Rating Scale for Depression; QALYs: quality-adjusted life years; HC costs: healthcare costs (£); WTP: willingness to pay; LTPP: 
long-term psychoanalytic psychotherapy; TAU: treatment as usual; CSRI: Client Services Receipt Inventory; CORE-6D: Clinical Outcomes Routine Evaluation – 6 
Dimensions. 
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behavioural therapy sessions, which might have implications for com-
parisons (Barrett and Petkova, 2013). However, the comparability, 
representativeness, and accuracy of such figures are notoriously difficult 
to establish among health economic studies. Although in the context of 
an RCT of the clinical effectiveness of long-term therapies the TADS 
sample size was adequate, typically, cost data are highly skewed 
(Mihaylova et al., 2011). Therefore, given the substantial amount of 
missing cost data, for an economic evaluation the same sample size was 
too small. This also had an impact in that we were unable to conduct 
credible subgroup analyses of responders/non-responders and alterna-
tive economic endpoints. A final limitation pertains to the generaliz-
ability of the results. In England and Wales, the provision of care for 
depression is of variable quality. The usual care for persisting forms of 
depression is often unacceptably suboptimal (Clark, 2011; Goyder et al., 
2006; Wiles et al., 2018) Hence, the geographical generalizability of our 
results cannot be assumed. 

5. Conclusion 

Currently, NICE (2022) makes the following recommendations: (a) 
for a most plausible ICER below £20,000/QALY, health technologies will 
be assessed on cost-effectiveness and acceptability alone; (b) between 
£20,000 and £30,000/QALY, the ICER's uncertainty and aspects that 
relate to uncaptured benefits and non-health factors need to be consid-
ered; and (c) for ICERs of >£30,000/QALY, the case for factors other 
than cost-effectiveness needs to be increasingly strong. Our central es-
timate is that LTPP gives an ICER of £33,000/QALY gain, which falls 
above NICE's higher cost per QALY figure. This estimate is sensitive to 
the statistical approach used and the cost of the intervention, and the 
parameter uncertainty is large. However, given the trajectory of treat-
ment benefits over the 2-year follow-up, there is reason to believe that 
the time horizon of this RCT was too short to capture all the benefits of 
LTPP. We did not capture the potential benefits of LTPP on patients' 
families and carers in this study, nor did the design allow the exploration 
of the impact of patients' treatment choice and treatment preference. 
Most importantly, there remains an unmet need for effective treatment 
options for TRD, and the provision of LTPP for TRD could aid in 
addressing health inequalities in this clinical area. Given the severity of 
TRD, it may be warranted to value each QALY gain in this population 
greater than in less severe conditions, but without undertaking calcu-
lations as described by NICE (2022) it is unclear whether TRD leads to a 
proportional or absolute QALY shortfall large enough to warrant a 
severity modifier. We believe that it is plausible that LTPP could affect 
mortality, for example, by influencing the risk of completed suicide. 
Obtaining reliable evidence on the magnitude and direction of this effect 
is challenging even in commonly used treatments for depression such as 
antidepressants (Nischal et al., 2012), and this study could not establish 
such an effect with a meaningful degree of certainty, but we believe that 
it is likely that the benefits of LTPP were somewhat underestimated 
because of this evidence gap. These considerations suggest areas for 
further research into LTPP and its possible cost-effectiveness. They 
include: (a) more detailed scrutiny of its direct costs; (b) further 
assessment of its longer-term effects; (c) the generalizability of an LTPP 
provision; and (d) identifying subgroups of patients for whom LTPP may 
be particularly helpful and cost-effective. 
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