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ABSTRACT
Fixed psychotherapy courses are commonly specified before the clinician has observed whether a person is
improving rapidly, gradually, or only after an initial delay. The clinical consequences of using early symptom change
to select treatment length remain difficult to evaluate in ordinary trials because each participant receives only one
duration. This study examined whether a four-session allocation rule could preserve composite recovery while
reducing completed sessions relative to fixed 8-, 16-, and 24-session courses. A prespecified Monte Carlo model
generated 12,000 synthetic adult outpatient trajectories over 24 sessions. Initial symptom burden, functional
impairment, chronicity, clinical complexity, and one of four latent response patterns determined repeated symptom
and functioning scores. Logistic models, developed in 6,000 trajectories, estimated the probability of composite
recovery by sessions 8 and 16 from initial characteristics and proportional symptom change at session 4. The
remaining 6,000 trajectories received an 8-session course when the estimated probability of recovery by session 8 was
at least 0.70; otherwise they received 16 sessions when the estimated probability of recovery by session 16 was at least
0.55, and 24 sessions in the remaining cases. Composite recovery required a symptom score of 30 or lower, a
symptom reduction of at least 50%, and an 8-point functional gain. Results: The allocation rule achieved 86.0%
composite recovery (95% bootstrap interval 85.1–86.8) with a mean of 13.6 sessions (13.5–13.7). Fixed 16 sessions
achieved 86.9% recovery (86.0–87.7) with 16.0 sessions, whereas fixed 8 sessions achieved 41.1% recovery (39.9–42.3).
The allocation rule assigned 30.1% of participants to 8 sessions, 69.9% to 16 sessions, and 0.02% to 24 sessions. In this
synthetic setting, early symptom change can support a shorter average course with recovery close to that of a fixed
16-session schedule. These findings establish operating characteristics of the rule, not clinical effectiveness.
Prospective trials should test whether the observed balance between recovery and session use holds in routine care.
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mental health services

Research Article

Department of Psychiatry, Warneford Hospital, University of Oxford, Oxford, United Kingdom
valeria.frighi@psych.ox.ac.uk

– Published: 20 November 2024

© 2024 The Author(s). Published by Psilogos. This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/).

www.psilogos.press 33 2023(1), 33-41

www.psilogos.press


1. INTRODUCTION
Mental health disorders contribute substantially to dis-
ability, reduced participation in work and education, and
health-service expenditure.1, 2 Psychotherapy is effective
for many common disorders, yet decisions about treat-
ment length are often made with limited knowledge of
the time course of a particular person’s response. A fixed
number of appointments is administratively simple, but
it places rapid responders and people with delayed im-
provement on the same calendar. This is important in
services where each additional appointment for one pa-
tient may postpone access for another.

The relation between completed sessions and outcome
has been discussed for decades. Early dose-effect ac-
counts described a negatively accelerating relation, in
which a considerable proportion of improvement ap-
peared early in care.3 Later quantitative work found that
more sessions were associated with greater improvement
in depression, while also emphasizing that the average
association did not determine the duration appropriate
for an individual patient.4 A systematic review of rou-
tinely delivered psychological therapies reached a similar
conclusion: the shape of the association differed across
settings, diagnoses, and definitions of improvement.5

The good-enough-level literature further suggests that
some people leave treatment after achieving a person-
ally sufficient benefit, whereas others require continued
work before comparable improvement is evident.6

Direct duration comparisons remain sparse and hetero-
geneous. Trials have compared brief and standard cogni-
tive behavioural therapy for panic disorder,7–9 intensive
and weekly cognitive therapy for post-traumatic stress
disorder,10, 11 brief and full internet-delivered cognitive
behavioural therapy for depression,12, 13 and short versus
long psychodynamic treatment for mood and anxiety
disorders.14–18 Other studies have contrasted session fre-
quency,19 duration of dialectical behaviour therapy,20

and prolonged-exposure formats.21, 22 Internet-delivered
treatment has also been tested with a restricted cogni-
tive component,25 and duration selection has been ex-
amined in complex personality presentations.26, 27 The
estimates are difficult to synthesize because the studies
vary in diagnosis, treatment modality, delivery format,
treatment intensity, endpoint selection, and follow-up
window. Systematic-review reporting and certainty as-
sessment make these differences explicit.28, 29 One review
of randomized duration comparisons found 19 trials in-
volving 3,447 participants and concluded that the cer-
tainty of the evidence was very low.30 That finding iden-
tifies an important clinical problem but does not show
how a service should use information emerging during
treatment.

The present research question is therefore different: can
a prespecified decision rule that uses symptom change af-
ter four sessions retain recovery close to a fixed 16-session
course while decreasing the average number of completed
sessions? The question concerns allocation after treat-

ment has begun, rather than a universal contrast be-
tween short and long psychotherapy. It is well suited
to a synthetic cohort because every generated partic-
ipant can be evaluated under several possible course
lengths without implying that an individual person ac-
tually received more than one treatment duration. The
study does not estimate effectiveness in patients; it eval-
uates the internal behaviour of a transparent decision
rule under stated assumptions.

Early change is a plausible allocation signal. Patient pro-
filing and risk stratification have shown that treatment
response is associated with initial severity, complexity,
and symptom trajectory.31, 32 Within routine outcome
monitoring, information obtained during the first ap-
pointments may be clinically more useful than an aver-
age duration estimate calculated before care begins. At
the same time, early change should not be mistaken for a
complete prognosis. A slow start may reflect delayed en-
gagement, unstable life circumstances, comorbidity, or a
response curve that becomes steeper later in treatment.
Any allocation rule should therefore be judged against
fixed courses not only for symptom improvement but
also for functional change and for the proportion of pa-
tients who would be assigned too few sessions.

Simulation offers a disciplined way to study this problem
when individual participant records with repeated assess-
ments and several alternative durations are unavailable.
A useful simulation makes the generating assumptions
explicit, uses a fixed seed, separates model development
from model evaluation, and reports quantities that per-
mit the reader to reconstruct the decision process.33, 34

Prediction rules also require more than discrimination
alone. Their calibration, intended use, and clinical con-
sequences matter, as emphasized by prediction-model
reporting and appraisal guidance.35–37 The present work
therefore specifies a heterogeneous response model, fits
allocation models only in a development subset, eval-
uates the completed course in an independent subset,
and reports both recovery and session burden.

The synthetic cohort was deliberately constructed to
contain four clinically recognizable temporal patterns:
rapid response, gradual response, delayed response, and
limited response. It also incorporates variation in ini-
tial symptom burden, functioning, chronicity, and clini-
cal complexity. These features permit a direct examina-
tion of a concern that fixed-course comparisons cannot
resolve: whether a person who has not improved suffi-
ciently at session 4 should always continue to a longer
fixed course, or whether their profile supports a different
treatment-length decision. The analysis adds a sensitiv-
ity exercise in which the prevalence of delayed response
and the impact of complexity are changed over plausible
ranges. The result is a focused quantitative study of how
an early-response rule performs, rather than a claim that
one psychotherapy duration is uniformly preferable.
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2. METHODS
This was a Monte Carlo study using a synthetic cohort of
12,000 adult outpatient treatment trajectories. The unit
of analysis was a participant-course pair. Every partici-
pant had potential symptom and functioning values at
each completed session from 0 through 24. The main
estimand was the difference in the proportion achieving
composite recovery between the early-response alloca-
tion rule and a fixed 16-session course. The co-primary
service quantity was the difference in mean completed
sessions. Fixed 8-session and fixed 24-session courses
were included to make the recovery–capacity balance
interpretable.

No patient records, clinical encounters, or identifiable
information were used. The cohort was generated from
a prespecified stochastic model and should not be inter-
preted as representing the prevalence of a disorder, the
effect of a named psychotherapy, or the performance of
any health system. The simulation design follows recom-
mendations that a medical-statistical simulation should
state its data-generating mechanism, estimands, evalua-
tion sample, and uncertainty calculation.33, 34

2.1. Synthetic cohort
Initial symptom severity was sampled from a truncated
normal distribution with mean 51 and standard devia-
tion 9.5 on a 0–100 symptom score, bounded between
30 and 75. Initial functioning was generated on a 0–100
scale with an inverse association with symptom sever-
ity and a decrement for clinical complexity. Chronicity
was sampled from a gamma distribution with mean ap-
proximately 5.2 years. Clinical complexity was a binary
indicator generated from a logistic probability that in-
creased with symptom severity and chronicity. The bi-
nary indicator denotes the presence of features likely to
complicate progress, such as comorbid symptoms, per-
sistent social stressors, or prior treatment difficulty; it
does not correspond to a diagnostic category.

Each participant was assigned one latent response pat-
tern before any session values were generated: rapid
response (probability 0.29), gradual response (0.37),
delayed response (0.22), or limited response (0.12).
Rapid response followed a steep early decline that ap-
proached an asymptote. Gradual response improved
steadily across the course. Delayed response had min-
imal change through session 4 and an accelerating de-
cline thereafter. Limited response improved modestly
and then levelled off. Complexity reduced the achievable
symptom decline over time. Independent normal distur-
bance was added at each session to reflect measurement
variation and within-person fluctuation.

Let Yit denote the symptom score for participant i after t
sessions, Yi0 denote the initial score, zi denote the com-
plexity indicator, and gi(t) denote the response-pattern-
specific proportion of potential improvement. The symp-
tom process was

Yit = max
{

1, Yi0
[
1 − gi(t) + 0.060zi

(
1 − e−0.12t

)]
+ εit

}
,

(1)

where εit ∼ N(0, 1.552). The four functions gi(t) were
respectively 0.98(1 − e−0.20t), 0.84(1 − e−0.115t), 0.86[1 −
e−0.115 max(t−4,0)], and 0.40(1 − e−0.075t). Functional sta-
tus was generated from initial functioning, proportional
symptom reduction, complexity, and an independent
normal disturbance:

Fit = Fi0 + 20
(

Yi0 − Yit

Yi0

)
− 1.6zi + ηit, (2)

where ηit ∼ N(0, 1.42). Values were restricted to the scale
range. The numerical quantities in these equations de-
fine the simulated setting; they are not estimated from
clinical observations.

2.2. Composite recovery
The outcome combined symptom and functioning crite-
ria because symptom reduction without a corresponding
functional gain may have limited clinical value. A partici-
pant was classified as recovered at session t only when
all three conditions held:

Rit = 1 if Yit ≤ 30,
Yi0 − Yit

Yi0
≥ 0.50, and Fit − Fi0 ≥ 8.

(3)

The first two conditions require a low end-of-course
symptom score and at least a 50% reduction; the third re-
quires an 8-point functional gain. This composite avoids
describing a person with a numerical symptom reduc-
tion but unchanged functioning as fully recovered. Symp-
tom and functioning outcomes were also reported sepa-
rately to show whether a policy achieved its recovery rate
by a disproportionate change in only one domain.

2.3. Allocation rule
The first 6,000 trajectories formed the development sub-
set and the remaining 6,000 formed the evaluation sub-
set. The split was assigned before fitting either model.
Two logistic regressions were fitted in the development
subset: one predicted recovery at session 8 and the other
predicted recovery at session 16. Both included initial
symptom severity, initial functioning, chronicity, com-
plexity, and proportional symptom improvement at ses-
sion 4. This small predictor set was chosen because it
contains information that could, in principle, be avail-
able early in a treatment episode. It also avoids construct-
ing a rule that relies on unmeasurable latent response
membership.

For an evaluation participant, p̂8 and p̂16 were the two
estimated recovery probabilities. The rule assigned an 8-
session course when p̂8 ≥ 0.70. Participants not meeting
that criterion were assigned 16 sessions when p̂16 ≥ 0.55.
The remaining participants were assigned 24 sessions.
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The thresholds were selected before simulation to priori-
tize a high probability before truncating the course at 8
sessions while retaining a modest safety margin for the
16-session decision. The rule is expressed as

Di =


8, p̂8 ≥ 0.70,

16, p̂8 < 0.70 and p̂16 ≥ 0.55,

24, p̂8 < 0.70 and p̂16 < 0.55.

(4)

The policy did not change the symptom-generating equa-
tion. It selected the point at which the trajectory was eval-
uated. This isolation is intentional: it permits the analysis
to identify the consequences of selecting duration, rather
than attributing a causal effect to the statistical model
itself.

2.4. Comparators and statistical analysis
The evaluation subset was assessed under four policies:
fixed 8 sessions, fixed 16 sessions, fixed 24 sessions, and
early-response allocation. For each policy, composite re-
covery, mean symptom score at the final completed ses-
sion, mean change in functioning, and mean completed
sessions were calculated. The area under the receiver-
operating-characteristic curve was calculated for the
session-8 and session-16 prediction models, but recov-
ery and completed sessions were treated as the decision-
relevant quantities. This distinction is important because
a model may discriminate well while still failing to sup-
port a clinically appropriate allocation.38, 40

Uncertainty intervals were obtained from 2,000 nonpara-
metric bootstrap resamples of the 6,000-participant eval-
uation subset. Percentile intervals are reported. The sen-
sitivity exercise varied the delayed-response proportion
from 12% to 36% and multiplied the complexity penalty
by 0.70, 0.85, 1.00, 1.15, or 1.30. For each of the 25 settings,
the recovery difference between early-response alloca-
tion and fixed 16 sessions, together with sessions saved,
was calculated from the prespecified operating model.
The design separates development from evaluation but is
not an external validation study; further validation would
require independently collected clinical cohorts.39, 40

3. RESULTS AND DISCUSSION

3.1. Cohort characteristics and prediction
The generated cohort contained 12,000 participants.
Mean initial symptom severity was 50.94 (SD 9.35),
mean initial functioning was 37.17 (SD 8.46), and mean
chronicity was 5.23 years (SD 3.48). Clinical complexity
was present in 37.2% of trajectories. The latent course
distribution was 37.0% gradual, 29.0% rapid, 22.1% de-
layed, and 11.9% limited response. These quantities are
shown in Table 1.

The population was intentionally heterogeneous rather
than dominated by a single average curve. Figure 1 shows
that this matters for an assessment after four sessions.
Rapid responders had already separated from the other

Table 1. Synthetic cohort characteristics

Characteristic Value

Participants 12,000
Initial symptom severity, mean (SD) 50.94 (9.35)
Initial functioning, mean (SD) 37.17 (8.46)
Chronicity, years, mean (SD) 5.23 (3.48)
Clinical complexity, n (%) 4,465 (37.2)
Rapid response, n (%) 3,483 (29.0)
Gradual response, n (%) 4,443 (37.0)
Delayed response, n (%) 2,646 (22.1)
Limited response, n (%) 1,428 (11.9)
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Figure 1. Symptom courses by response pattern.

groups at that time point, whereas delayed responders
still resembled limited responders despite a much larger
later decline. A policy based only on a fixed initial sever-
ity threshold would miss this distinction. Conversely, a
rule that stopped every early non-responder would pre-
maturely shorten treatment for a substantial portion of
the delayed-response group. The need to distinguish de-
layed from limited response is consistent with the clini-
cal observation that early progress is informative but not
definitive.

The session-8 recovery model had an AUC of 0.965 and
the session-16 recovery model had an AUC of 0.766 in
the evaluation subset. The notably higher value for the
session-8 model is expected: the session-4 proportional
change is closely linked to recovery only four sessions
later. Discrimination decreased for session-16 recovery
because later improvement, especially among delayed
responders, is less fully captured by the early assessment.
That reduction is clinically desirable to acknowledge. It
prevents the allocation model from being interpreted as
a diagnostic test with stable accuracy at all time horizons.

The allocation distribution reflected the asymmetric
thresholds. Of 6,000 evaluation participants, 30.1% were
assigned to 8 sessions, 69.9% to 16 sessions, and one par-
ticipant (0.02%) to 24 sessions. Figure 2 displays a sub-
sample ordered by proportional session-4 improvement.
The coloured field records symptom course rather than
a simplified treatment pathway. Endpoint marks show
that the rule concentrated 8-session assignments among
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Figure 2. Individual courses and selected duration.

early responders, while nearly all remaining participants
were retained to session 16. The single 24-session as-
signment arose only when the predicted probability of
recovery by session 16 was below the prespecified thresh-
old.

This allocation pattern deserves a cautious interpreta-
tion. The rule saves appointments mainly by identifying
the rapid-response subgroup; it does not claim that de-
layed response can be safely recognized with high confi-
dence after four sessions. Indeed, the rule places most
participants in the 16-session course. Such restraint is
important because premature truncation has a differ-
ent clinical implication from offering a few additional
appointments to a person who could have recovered ear-
lier.

3.2. Recovery and session burden
Performance under the four policies is summarized in
Table 2. Fixed 8 sessions produced composite recovery in
41.1% of participants (95% bootstrap interval 39.9–42.3).
Fixed 16 sessions increased recovery to 86.9% (86.0–87.7),
while fixed 24 sessions achieved 87.9% (87.0–88.7). The
marginal gain from extending all participants from 16
to 24 sessions was therefore 1.0 percentage point in this
cohort. It came at the cost of eight additional sessions
for every participant.

Early-response allocation achieved 86.0% recovery (85.1–
86.8) with a mean of 13.59 sessions (13.50–13.68). Its re-
covery rate was 0.90 percentage points lower than fixed
16 sessions, and its mean session use was 2.41 sessions
lower. Across 6,000 treatment episodes, the difference
corresponds to 14,456 sessions not used by the allocation
policy. The final symptom score of 18.28 and functional
gain of 12.20 were less favourable than those under fixed
16 sessions, as expected from the shorter average course,
but substantially more favourable than those under fixed
8 sessions. These results answer the research question
within the synthetic cohort: the four-session rule re-
tained a recovery rate close to the 16-session course
while reducing session use by about 15%.
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Figure 3. Recovery and completed sessions.

The recovery–capacity relation in Figure 3 displays the
same results. The visual position of early-response allo-
cation is informative. It lies close to fixed 16 sessions in
recovery but clearly to its left on the completed-session
axis. Fixed 24 sessions is slightly higher in recovery, but
the horizontal distance illustrates the large service in-
crement required for that small gain. Fixed 8 sessions is
efficient only in the narrow sense of appointment use; it
has a much lower recovery rate and therefore cannot be
considered an interchangeable alternative.

The finding should not be read as a recommendation
to shorten all psychotherapy to approximately 14 ses-
sions. The mean is an aggregate consequence of three
assignments, and no individual is assigned 13.59 ses-
sions. The operational result is instead that some rapid
responders can complete an 8-session course in the syn-
thetic setting without reducing the aggregate recovery
rate greatly, while most other participants remain in care
until session 16. This distinction is especially important
when services convert population averages into individ-
ual treatment limits.

The comparison also clarifies why a broad short-versus-
long contrast can obscure decision-relevant informa-
tion. In the generated cohort, an 8-session course is
inadequate for many gradual and delayed responders,
even though it is sufficient for part of the rapid-response
group. A 24-session course is seldom selected by the rule
because its threshold design assumes that a 16-session
probability estimate can usually identify sufficient recov-
ery. The allocation policy therefore embodies a practical
asymmetry: it requires strong early evidence before se-
lecting the shortest course, but it does not routinely ex-
tend care to 24 sessions in the absence of a low predicted
16-session probability.

3.3. Sensitivity to delayed response and com-
plexity

The stress tests examined whether the advantage of the
allocation rule persisted when delayed response was
more common and when complexity more strongly re-
duced symptom improvement. Figure 4 reports the re-
covery difference from fixed 16 sessions. Across the 25
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Table 2. Policy performance in the evaluation subset

Policy Recovery, % Sessions Final symptom score Function gain

Fixed 8 41.12 8.00 26.07 9.20
Fixed 16 86.87 16.00 15.96 13.13
Fixed 24 87.85 24.00 12.36 14.56
Early-response allocation 85.97 13.59 18.28 12.20

Recovery requires a symptom score of 30 or lower, a symptom reduction of at least 50%, and an 8-point functional
gain. All values are means except recovery.
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Figure 4. Recovery difference in stress tests.

settings, early-response allocation was between 0.44 and
1.46 percentage points below fixed 16-session recovery.
The corresponding session saving ranged from 0.96 to
3.54 sessions per participant. Recovery remained close
to fixed 16 sessions throughout the examined range, but
the margin narrowed as delayed response became more
common.

The most demanding condition combined a 36%
delayed-response proportion with the strongest com-
plexity penalty. Under that condition, the allocation
policy was 1.04 percentage points below fixed 16-
session recovery and saved 0.96 sessions per participant.
The smallest recovery difference occurred with a 12%
delayed-response proportion and the strongest complex-
ity penalty, where the difference was 0.44 percentage
points and the session saving was 2.88 sessions. The pat-
terns show that early-response allocation is not insensi-
tive to the composition of a service population. Where
delayed improvement is common, a conservative policy
will correctly retain more participants, reducing the op-
portunities for efficiency gains. That is an appropriate
trade-off rather than a failure of the rule.

These sensitivity findings also highlight a limitation of
using only symptom change at a single early point. The
delayed-response curve was deliberately structured to
have little improvement by session 4. If a real service
contained many patients with this pattern, a rule based
solely on symptom change could misclassify them. Clin-
ical complexity, treatment preference, attendance dif-
ficulty, therapeutic alliance, safety concerns, and diag-

nostic clarification may add important information. The
current model includes complexity as an initial predic-
tor, but it cannot represent the full clinical texture of a
psychotherapy encounter. Its value is to make the conse-
quences of a limited predictor set visible.

3.4. Relation to duration evidence and impli-
cations

Several duration trials show that treatment format, fre-
quency, and clinical population alter the relation be-
tween appointments and outcome. Brief cognitive ther-
apy has produced encouraging results in some panic-
disorder trials,23, 24 while other work has found that a
brief course can underperform a longer comparison in
particular settings.9 For post-traumatic stress disorder,
intensive delivery may produce outcomes comparable
with less concentrated schedules for selected popula-
tions.10, 11 In depression, once- versus twice-weekly ses-
sions and internet-delivered support have also changed
the time structure of treatment without reducing the is-
sue to a single count of appointments.13, 19 These studies
support the premise that treatment length should not be
separated from delivery pattern and patient characteris-
tics.

The present work extends that premise from a different
angle. It does not compare named psychotherapies or
claim a superior dose. It tests whether a modest early
assessment can select from a small set of fixed course
lengths. The result is intentionally parsimonious: the
8-session route requires high predicted recovery, the 16-
session route is the default for most patients, and the
24-session route acts as a safeguard for a small group
with low predicted recovery. This structure may be more
implementable than continuously varying the number
of sessions, but it also requires prospective evaluation
before use in practice.

Any clinical application should include safeguards. First,
an allocation rule should be an aid to shared decision
making, not a unilateral discharge mechanism. Patients
who prefer further treatment, show emergent risk, or
experience functional impairment not captured by a
symptom scale should be reviewed individually. Second,
outcome measurement must be reliable and timely; a
four-session score cannot guide care if it is missing or
collected inconsistently. Third, the rule should be re-
calibrated in the service where it is used because case
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mix and treatment delivery influence prediction perfor-
mance. Poor calibration can create apparently reason-
able probability estimates that systematically over- or
under-estimate recovery.38 Finally, any implementation
study should compare the allocation policy with usual
care using prespecified safety, functioning, and patient-
experience outcomes rather than session counts alone.

3.5. Strengths and limitations

The main strength is transparent control of the
treatment-duration counterfactual. Each generated par-
ticipant has a coherent potential course through 24 ses-
sions, allowing direct comparison of policies while hold-
ing the underlying response process constant. The model
separates development and evaluation subsets, uses a
fixed random seed, specifies the equations and thresh-
olds, provides code and generated records, and reports
bootstrap intervals. It also treats functional gain as a com-
ponent of recovery, reducing the risk that appointment
saving is portrayed as success when daily functioning
has not improved.

Several limitations are equally important. First, the num-
bers are conditional on the specified equations. The
high session-8 AUC reflects the fact that early symp-
tom change is necessarily related to the near-term out-
come within the generating process; it should not be
expected in a clinical cohort without testing. Second,
treatment effects are represented as symptom and func-
tioning paths, not as therapist-patient interactions. The
model does not account for treatment switching, medi-
cation changes, therapist effects, missed appointments,
adverse events, financial barriers, or preference-sensitive
decisions. Third, the 24-session route was selected rarely.
That result reflects the two thresholds and the simulation
parameters; it does not imply that extended psychother-
apy is rarely indicated. Fourth, the composite recovery
definition contains an 8-point functional gain that is use-
ful for the simulation but requires clinical validation on
actual measures. Fifth, the stress tests vary only two fea-
tures. They do not exhaust the range of possible response
distributions or service conditions.

The limitations point directly to the next research step. A
prospective study should enroll adults beginning a spec-
ified psychotherapy in routine outpatient care, measure
symptoms and functioning at every session, fit the alloca-
tion model in one set of clinics, and evaluate calibration
and safety in different clinics. A randomized implemen-
tation design could compare early-response allocation
with ordinary duration planning while retaining clini-
cian override. Such a study should report treatment com-
pletion, adverse clinical events, functional change, pa-
tient preference, and resource use. Model development
should follow current prediction-model guidance and
use an adequately sized evaluation sample.35, 39 Only that
type of study can determine whether the synthetic oper-
ating profile is clinically useful.

4. CONCLUSION
This study asked whether a four-session allocation rule
could retain recovery close to a fixed 16-session psy-
chotherapy course while reducing completed sessions.
Within a fully synthetic cohort of heterogeneous re-
sponse patterns, the answer was yes: early-response allo-
cation achieved 86.0% composite recovery with 13.6 com-
pleted sessions on average, compared with 86.9% recov-
ery and 16 sessions for the fixed 16-session course. The
result arose because the rule identified a rapid-response
subgroup suitable for an 8-session course while retaining
most other participants to 16 sessions. It does not estab-
lish that the same policy is effective, safe, or acceptable in
clinical practice. Its contribution is a reproducible quan-
titative rationale for a prospective trial in which early
symptom change, functioning, clinician judgment, and
patient preference are evaluated together.
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