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evidence in the real world of smaller effects: Generalizability and
research recommendations
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(Recetved 10 March 2025; revised 17 Fuly 2025; accepted 23 Fuly 2025)

Abstract

Objective: To address the generalizability of results from trials (evidence-based practice) to routine practice (practice-based
evidence), focusing on smaller therapist effects and differential treatment effects.

Method: We utilized data from a pragmatic trial comparing cognitive behavioral therapy (CBT) and person-centered
experiential therapy (PCET) as well as routine outcome data from all patients in the clinical organization in which the
trial was embedded. We constructed four datasets starting with the trial assessment data and progressively extended the
inclusion criteria for therapists and patients to the point of capturing the whole routine outcome dataset across the
clinical organization. We applied multilevel modeling to datasets to address the stated objectives.

Results: In the trial data, non-significant therapist effects became significant as a function of increasing inclusivity in the
routine practice datasets, while non-significant treatment effects favoring PCET in the trial at 6 months came to favor
CBT in all routine datasets. In all four datasets, shorter treatments favored PCET (~ 6-8 sessions) and longer treatments
favored CBT.

Conclusion: Embedding trials within routine practice that uses the same outcome measures enables direct tests of trial
generalizability. Recommendations enhancing transparency in trial reporting are made to aid generalizability of trial
results to routine practice.

Keywords: embedded trials; routine practice; generalizability; therapist effects; treatment effects; smaller effect sizes;
practice-based evidence

Clinical or methodological significance of this article: Confidence in generalizing results from trials to routine practice
is crucial, especially in valuing smaller effects that may have potential clinical implications for practice. Embedding trials
within patient cohorts where the same primary outcome measure already exists provides a direct method for such a test.
This is especially germane regarding smaller effects in trials that may become considerably more important and clinically
significant when scaling up the delivery of psychological therapies in response to population needs.

The place of trials methodology (i.e., randomized have provided a bedrock of evidence in recent edi-
controlled trials; RCTs) together with meta-analyzes tions of Bergin and Garfield’s Handbook of Psychother-
and its family of related methods (e.g., network apy and Behavior Change (e.g., Barkham & Lambert,
meta-analysis) are both now commonplace and 2021; Lambert, 2013). Such evidence is often viewed
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as the high watermark of science in psychological
therapies, underpinning the paradigm of evidence-
based practice upon which national practice guidelines
are developed and disseminated to inform therapists
about best practice (e.g., National Institute for
Health and Clinical Excellence [NICE] clinical
guidelines; for general background, see Hollon
et al., 2014).

Against this context, the present article sets out
one account, within the English National Health
Service INHS), of the development of a complemen-
tary paradigm of research focused on routine practice
data and addressing the crucial question of the gener-
alizability of trial results to everyday routine clinical
practice. It aims to map the results from an RCT
embedded within a clinical organization to determine
the extent to which therapist and treatment effects
occurring in the trial generalize to the broader clinical
setting within which the trial was conducted. Of par-
ticular interest is the issue of whether smaller effects
obtained within the trial disappear, remain stable, or
become accentuated in routine practice.

The Emergence of the Paradigm of Practice-
Based Evidence

In the UK, with the turn of the millennium, two par-
allel but related initiatives were emerging. The first
was the gradual adoption of the term practice-based
evidence (Barkham & Mellor-Clark, 2000; Mellor-
Clark et al., 1999) that captured an increasing recog-
nition by routine clinical practices of their own
potential contribution to the body of evidence on
psychological therapies. This developing awareness
paralleled the growth of parient-focused research in
the US (e.g., Howard et al., 1996) and further devel-
oped by Lutz (2002; see also Lutz et al., 2026). The
second initiative was the development of the Clinical
Outcomes in Routine Evaluation-Outcome Measure
(CORE-OM; Evans et al., 2000, 2002), a pantheore-
tical patient self-report measure assessing subjective
wellbeing, problems, functioning, and risk. The com-
bination of both initiatives resulted in the adoption of
the CORE-OM by many NHS routine clinical organ-
izations and, with the provision of their data, thereby
providing the empirical underpinnings of practice-
based outcomes (e.g., Barkham et al., 2001) as well
as testing change processes (e.g., Stiles et al., 2003).

From the parent CORE-OM measure, key deriva-
tives were generated in the form of a shorter version
(CORE-10; Barkham et al., 2013) as well as a
family of measures for young people, the general
population, and for determining health utilities (for
a summary, see Barkham, Mellor-Clark, et al.,
2010). National implementation was enhanced by

the development of the CORE System (Mellor-
Clark et al., 1999), which provided contextual infor-
mation, while international dissemination of the
measures was supported with an active and ongoing
program of translations overseen by Chris Evans
(see., Paz et al., 2025).

Rather than adopting a top-down model of influ-
ence (i.e., from trial/meta-analytic evidence to
informing clinical practice), practice-based evidence
is premised on a bottom-up approach of building
and collating evidence rooted in and harvested
from routine clinical practice. Crucially, the para-
digm of practice-based evidence was not proposed
to be in competition with evidence-based practice
but rather to be complementary, leading to a more
robust and relevant overall evidence base. Sub-
sequent accounts set out features and hallmarks of
a practice-based paradigm as well as the conceptual
relationship with the paradigm of evidence-based
practice  (e.g., Barkham, Hardy, et al,
2010; Barkham & Mellor-Clark, 2003). The use of
both paradigm terms together generates the chias-
matic phrase practice-based evidence and evidence-
based practice (Barkham & Margison, 2007; see also
Margison et al., 2000)" and thereby pairing them to
maximum effect.

The growing literature promoting practice-based
evidence in the UK preceded the 2006 national
rollout in England of the Improving Access to
Psychological Therapies (IAPT) program (Clark,
2018)—subsequently renamed the National Health
Service (NHS) Talking Therapies for anxiety and
depression program. This program generated large
datasets at a national level using mandated patient
outcome measures (e.g., Patient Health Question-
naire-9 [PHQ-9]; Kroenke et al., 2001) completed
by all patients at every attended session.

The overall progress and yield of these interrelated
developments, together with those from patient-
focused research and practice-research networks,
were marked by the inclusion of a chapter on prac-
tice-based evidence in each of the 6th and 7th edi-
tions of the Handbook (Castonguay et al., 2013,
2021; see also Castonguay et al., 2026).

Embedded Pragmatic Trials as the
Cornerstone of Learning Health Systems

In the context of the complementary nature of evi-
dence-based practice and practice-based evidence,
the current article documents a research design and
method for mapping the empirical relation between
these two paradigms by embedding a trial within a
routine clinical organization that already utilized
the primary outcome measure, thereby enabling



direct tests of generalizability to the wider clinical
setting. The notion of embeddedness is not novel as
it has close similarities to a design initially presented
by Relton et al. (2010) and labeled a cohort multiple
randomized controlled trial design that located an
RCT within a patient cohort with the aim of maxi-
mizing the yield from both trial and observational
data. Such designs have become known as Trials
Within Cohorts (TwiCs). However, TWiCs are pri-
marily focused on efficiency of effort by maximizing
the benefits to multiple trials from an existing organ-
izational infrastructure.

Previous efforts have aimed to establish the extent
to which findings from practice-based research
match those from published trials (e.g., Barkham
et al., 2008), but such comparisons have been
based on berween group differences with comparisons
being drawn from data collected at different times,
from different studies, and, by definition, from differ-
ent paradigms (i.e., trials versus routine practice). As
noted by Shapiro (1985): “Between study confounds
are the enemy of disaggregation” (p. 33). What is
required are comparisons of contrasting conditions
—here referring to research paradigms—using same
experiment data (Shapiro, 1985) where the aim is to
determine the direct empirical relation between
data derived from a trial (i.e., study population) com-
pared to the wider population (i.e., target popu-
lation) from which the trial sample was drawn and
to which the trial results are aimed to apply.

Such a comparison can be achieved by adopting
embedded, pragmatic RCTs, a design also espoused
by Gold et al. (2025) citing clinical designs in the
field of community medicine that combine sequential,
multiple assignment, randomized trial (SMART)
designs with pragmatic “point-of-care” trials (e.g.,
Angus et al., 2020). When adopted in this way, such
designs ideally deliver the key elements of response-
adaptive randomization together with embedding
study procedures within routine care, thereby facilitat-
ing both trial enrollment and generalizability. Gold
et al. have referred to the overall impact as replacing
arbitrary care with randomized care (i.e., routine care
framed within a scientific design and thereby integrat-
ing randomization and routine care).

At the operational level, a key implementation com-
ponent of an embedded trial is the availability of exist-
ing electronic outcome data already routinely
collected within the health system as part of normal
care (Ramsberg & Platt, 2017). This is one key com-
ponent required in a clinical organization transform-
ing toward a learning health system whereby routinely
collected data is an intrinsic part of the delivery of
standard care (see Barkham et al., 2026). In addition,
the pragmatic nature of the trial necessitates that clini-
cal procedures are the same for the trial as for non-trial

Psychotherapy Research 3

patients, and these two features—being embedded
and pragmatic—enhance the validity of generalizing
trial results to the wider clinical population of interest.

From Trials-Based to Generalized Effects
and the Issue of Smaller Effects

In considering the issue of generalizability, it is poss-
ible that trial effects may remain stable as patient
samples generalize, but it is also possible that larger
effects in trials may diminish as a function of uncon-
trolled factors in the real world or, equally, that
smaller effects in trials increase when applied at
scale. These possibilities need to be empirically
tested. As large differential treatment effects are not
the currency in psychological therapy research—
beyond comparisons between active and non-active
treatments—the focus of the current article is on
the tendency to ignore or dismiss smaller effects
that occur within a controlled trial, but which may
have value within a broader clinical setting
(Barkham, 2023).

The definition of small (or smaller) effects rests on
Cohen’s (1988) seminal work on effect sizes, desig-
nating large, medium, and small, which he valued
more than p values (Cohen, 1990). However, the
value and meaning of these categories has been con-
sistently questioned (e.g., see Kraft, 2020). Recently,
Gotz et al. (2022) argued that small(er) effects
provide the foundations for what they termed “a
cumulative psychological science” (p.207). They
argued for (a) the theoretical necessity of small
effects (in certain specific areas of science), (b) the
dangers of marginalizing smaller effects in favor of
unrealistically large effects, and (c) the empirical rel-
evance and practical significance of small effects.
Although aspects of their argument have been chal-
lenged (e.g., Anvari et al.,, 2023; Primbs et al.,
2023), their central axiom rests on the fact that
some smaller effects may carry significant potential
impact at a wider population level. This perspective
is relevant to psychological therapies where smaller
effects are evident in trials and meta-analyzes in
areas of current and ongoing interest: for example,
differential treatment effects (Barkham & Lambert,
2021), stratified care (Delgadillo et al., 2022),
routine outcome monitoring and feedback (De Jong
et al., 2021), predictive modeling (ILorenzo-Luaces
et al., 2021), and personalized care (Nye et al.,
2023). As studies increasingly move to the stage of
implementation at scale, the relevance and impact
of smaller effects become important.

The concern of some commentators, however, is
that such a view provides an open door for claiming
any small effect to be potentially important. In
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response, a key component in deciding whether a
smaller effect has value or not is to consider its
broader consequential effects. Abelson (1985)
noted the difference between effects at the level of
single events from their potential longer-term cumu-
lative effects. He noted that “it is the process through
which variables operate in the real world that is
important” (p. 133). In essence, he proposed that
small effects in studies may underestimate the var-
iance contribution in the long run, and he set two cri-
teria for a smaller effect to be potentially salient: first,
that the values are significantly above zero (i.e.,
greater than no effect), and second, that the degree
of potential cumulation is substantial.

Crucial to this argument is the relation between the
study sample (i.e., those included in the trial), the
study population (i.e., those eligible for the trial),
and the target population (i.e., those for who the inter-
vention is intended to be applied in the real world). In
the context of smaller effects and concerns that
viewing small(er) effects as a foundation for psycho-
logical science might be viewed as accepting all small
effects, Anvari et al. (2023) argued the importance
of differentiating between observed (i.e., trial) effects
(OEs) and generalized effects (GEs), with a call to
identify amplifying and counteracting mechanisms—
that is, those factors that embellished or diminished
a smaller trial effect, respectively.

In an RCT, the OE is most likely synonymous with
the results from the primary outcome measure relat-
ing to the study sample and has led to the standard-
ization and protection against p-hacking and fishing
for results. But this outcome may have been achieved
at the expense of realizing effects in a wider and more
routine context. The assumption is that effects gener-
alize, so there first needs to be an OE (from a trial)
and then a GE (in routine practice); that is, an
impact on the target population in the real world.
However, it is not clear whether smaller effects
follow such a progression.

Amplifying and counteracting effects can arise
from the same or different sources. The single most
common source is the effect of moving from a
selected sample (study sample) to the target popu-
lation. If the study sample is a true representation
of the wider population, then the OE is likely to be
amplified, at least in terms of extending to a greater
number of people. But if the effect derives from
elements of overfitting in the trial (i.e., being overly
selective in the study sample regarding patient or
therapist selection), then the same process will have
a counteracting effect, which is possibly a greater
threat to the credibility of trials and remains a possi-
bility if the trial sample is not representative of the
wider population from which the experimental
sample is drawn.

In summary, our overall aim was to adopt a design
and method for mapping how smaller effects function
(i.e., generalize or not) when data analysis moves from
a trial context (study population) to a more inclusive
practice-based context (target population), but cru-
cially, within the same experiment (i.e., the same clinical
organization, with the same data source, and at the
same time). To provide a focus, we examined data
relating to two key substantive topics: therapist
effects and differential treatment effects. While our
broad focus centered on the relation between results
obtained in trials compared with routine practice (a
translation issue), our specific focus was on the occur-
rence of smaller effects and their meaning (a value
issue) in trials and routine practice.

Method
The PRaCTICED trial

We utilized data from the PRaCTICED trial, a prag-
matic, non-inferiority randomized controlled trial
comparing the second most frequently administered
high-intensity individually-oriented psychological
intervention for adults in England—person-centered
experiential therapy (PCET; see Duffy et al., 2024;
Elliott et al., 2021)—with the most frequently admi-
nistered form, namely standard cognitive behavioral
therapy (CBT), in the treatment of moderate and
severe depression (for a full account, see Barkham
et al., 2021). Crucially, the PRaCTICED trial was
embedded within a local clinical organization in the
English NHS Talking Therapies program (Clark,
2018), thereby enabling the collection of both
specific trial-generated data as well as routine
health system data (i.e., PHQ-9) collected at every
attended therapy session as mandated by national
policy makers, completed by patients, and sub-
sequently electronically downloaded for analysis by
the research team. Also available was the routinely
collected data from the wider specific NHS Talking
Therapies clinical organization within which the
trial was embedded comprising all non-trial patients
and therapists for the duration of the trial, thereby
enabling the crucial test of generalizability.

The therapies delivered in the local NHS Talking
Therapies organization all adhered to and were
approved by national guidelines and all therapists
received standard supervision in accordance with
Talking Therapies guidance. In effect, once patients
in the trial were randomized, there were no differences
in the procedures, delivery of interventions, or levels of
supervision, from those patients seen within the wider
local clinical organization. The only difference was
that all trial therapy sessions were digitally recorded
with patients’ consent. The trial was pre-registered



at the ISRCTN Registry, ISRCTN06461651, and
ethics approval granted by the UK Health Research
Authority (Research Ethics Committee 14/YH/0001).

The PRaCTICED trial met the three criteria set by
Wampold et al. (1997) for comparisons of bona fide
therapies: direct comparisons between treatments
(i.e., same experiment), named treatments (i.e., man-
ualized standard delivery) rather than general types,
and bona fide treatments (i.e., the two leading
therapy modalities delivered within the NHS
Talking Therapies program) as opposed to alternate
treatments that did not represent realistic treatment
options. The trial comprised 510 patients randomized
to the two treatments (PCET n =254; CBT n=256)
and data collection ran from 11 November 2014, to 3
August 2018. Data on the primary outcome measure,
the PHQ-9, was also collected for all patients referred
to the local Talking Therapies organization during this
time frame, including the 12 months prior to the com-
mencement of the trial to check on any immediately
preceding treatment. The most inclusive dataset
used in the present report (i.e., comprising trial and
non-trial participants with no clinical threshold)
totaled 6258 patients.

Dataset B
Trial therapists,

Dataset A

Trial therapists,
trial patients, &

trial patients, &

trial measures routine measures
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Construction of Trial and Non-trial Datasets

Figure 1 presents a schematic diagram of the four
datasets constructed from the trial and wider organ-
ization within which the trial was embedded: (A)
trial therapists and trial patients only, using only
trial assessment data; (B) trial therapists and trial
patients only, using routine data collected at all ses-
sions analyzed comparing first and last sessions
according to Talking Therapies standard procedures;
(C) trial therapists and all their trial and non-trial
patients using routine data; and (D) all therapists
(trial and non-trial) and all their patients (trial and
non-trial) using routine data.

We generated these four datasets comprising all
patients regardless of meeting clinical threshold at
intake (termed All patients) and a subset for those
patients meeting clinical threshold on the PHQ-9
measure of >10 at intake (clinical threshold or
above). To ensure the same type of data was compared,
we used the routine randomized trial data from dataset
B as the benchmark for direct comparisons with data-
sets C and D in the clinical organization where these
therapist and patient samples were increasingly inclus-
ive of routine practice but with no randomization

-~ s,
~ 9
N .
N "‘
\ "
\ 3
\ 3
Dataset C \
Trial \ Dataset D
therapists, \ All therapists,
trial & non- : & all patients,
trial patients, & routine
& routine / measures
measures /
/
/7
7
7
-’
-

Figure 1. Schematic diagram of randomized trial datasets (A,B) and routine non-randomized datasets (C,D) constructed from the PRaC-
TICED trial embedded in the local NHS Talking Therapies clinical organization. Note: Sold lines depict PRaCTICED trial data; dashed
and dotted lines, respectively, depict non-randomized data with increasingly generalized data within the local clinical organization.
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procedures applied. We used dataset A as a general
point of reference with the original trial assessment
data due to method variance (i.e., data were collected
under different conditions via formal intermittent
assessments). We therefore viewed comparisons with
dataset A as secondary and indirect.

In making comparisons between trial and routine
datasets, it is often recommended to adopt a form of
patient matching (e.g., propensity scoring method).
However, our question was not whether patients in
routine practice achieved similar outcomes when
matched with the same characteristics as participants
in the trial, but rather focused on patients as a whole
in routine practice and the extent to which effects
from the trial were amplified or diminished as the
datasets became increasingly representative of
routine practice with no restrictions.

Descriptives

Table 1 presents basic demographics (sex, age, and
mean intake PHQ-9 score) for each of the four data-
sets for (1) all patients and (2) those meeting clinical
threshold (PHQ-9 > 10). Compared with the trial
datasets (A & B), the two non-trial routine datasets
(C & D) comprised fewer males and yielded lower
mean PHQ-9 baseline scores as they were not
restricted to moderate or severe depression as in the
trial. The mean intake PHQ-9 scores were lower for
the sample with all patients compared with that com-
prising only clinical cases. In the clinical sample there
was a small reduction of 0.6 PHQ-9 points in the
mean baseline score between dataset B and both C
and D, while the difference in the sample comprising
all patients was greater by over a full PHQ-9 point
(1.6) combined with greater variance. Patients
meeting clinical threshold in datasets C and D
accounted for 84.5% and 84.1%, respectively of
patients in the fuller samples.

Analytic Approach

We conducted a two-level multilevel modeling
(MLM) analysis with patients at level one nested
within therapists at level two. For the PHQ-9
outcome in each sample, the therapist effect was
estimated using iterative generalized least squares
(IGLS) procedures, controlling for baseline PHQ-
9 score and treatment type. The unstandardized
model coefficient for treatment type, with its stan-
dard error and the standard deviation of the
outcome score, were then used to estimate treat-
ment effects (Cohen’s d). Therefore, therapist
variability was controlled for in determining the
standardized treatment effects. Unstandardized
treatment effects, the actual difference in outcome
score between treatments, were also calculated. All
analyzes were conducted using MLwiN (V3; Charl-
ton et al., 2020) and SPSS (v26; IBM, 2019).
Because of the different aims in the current study,
our adoption of MLM differed from that used in
the original analysis of the PRaCTICED trial
(Barkham et al., 2021). There were, therefore,
small differences between the original and current
reporting of trial results.

Results
The Generalizability of Therapist Effects

The relationship between any trial sample and the
wider population of therapists is a key consideration
in determining the translation of findings from
observed (i.e., trial) effects to generalized effects.
Therapists recruited to participate in a trial may be
drawn from a pool of more motivated or effective
therapists within the larger clinical organization,
that will impact on the issue of generalizability. We
therefore investigated the relation between the
subset of trial therapists (z=49) within the sample

Table 1. Sex, age, and mean PHQ-9 intake scores for the four datasets comprising (A) all patients and (B) patients meeting clinical

threshold.
Direct comparisons
Indirect benchmark Direct benchmark
Dataset A: Dataset B: Dataset C: Not Dataset D: Not
Sample Randomized Randomized randomized randomized
(1) All patients 401 4109 6258
Sex: Female n (%) 233 (58.1) 212 (58.4) 2767 (67.3) 4257 (68.0)
Age M (SD) 39.2 (12.97) 38.6 (12.96) 38.8 (14.47) 39.0 (14.40)
PHQ-9 baseline M (SD) 19.0 (4.10) 17.3 (4.88) 15.7 (5.88) 15.6 (5.89)
(2) Patients > clinical 395 3472 5264
threshold
Sex: Female n (%) 230 (58.2) 204 (59.0) 2324 (66.9) 3576 (67.9)
Age M (SD) 39.0 (12.91) 38.7 (13.01) 38.7 (14.40) 38.9 (14.31)
PHQ-9 baseline M (SD) 19.1 (3.92) 18.0 (4.18) 17.4 (4.51) 17.4 (4.50)
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Figure 2. Caterpillar plot differentiating outcomes of all patients seen by trial (7 = 49) and non-trial (z = 61) therapists ranked from most to
least effective in the clinical organization. Notes: Black diamonds = trial therapists and all their trial and non-trial patients; Grey diamonds =
non-trial therapists and all their patient outcomes; vertical dotted lines denote quartiles.

of all therapists within the clinical organization (n =
110).

Figure 2 presents a caterpillar plot of patient out-
comes for trial and non-trial therapists across the
duration of the trial ranked from most (left) to least
(right) effective. The data for the trial therapists com-
prised their trial and non-trial patients as they also
saw patients in the clinical organization who were
not in the trial. The data for the non-trial therapists
comprised only non-trial patients as they did not
see trial patients. The dotted horizontal line (zero)
represents the average patient outcome for the
average therapist in the whole sample and the plot
shows the variability in outcomes and 95% confi-
dence intervals (CIs) for each of the 110 therapists
in the organization across the 4-year period of data
collection for the trial. Where the 95% CIs for an
individual therapist do not cross zero, their outcomes
can be deemed significantly better than average (on
the left of the plot), or worse than average (on the
right of the plot).

Of the 10 therapists who were significantly more
effective than average overall (i.e., their 95% CIs
were below the dotted line), five were in the trial
(black diamonds). Of the 15 therapists who were sig-
nificantly less effective than average (i.e., their 95%
CIs were above the dotted line), nine were in the
trial (black diamonds). To yield an index of represen-
tativeness, we determined the proportion of trial
therapists within each quartile. From most to least
effective, the percentages of trial therapists in each
quartile were 52% (Q1: most effective), 43% (Q2),
43% (Q3), and 41% (Q4: least effective), respect-
ively. Overall, trial therapists were numerically
more representative of more effective therapists, but

the actual numerical differences in each quartile
were small (i.e., 14, 12, 12, and 11). Hence, the
most parsimonious view might be that such a retro-
spective test showed the trial to capture a relatively
balanced range of therapist outcomes from across
the wider clinical organization. However, of the 14
trial therapists in Ql, 12 were CBT therapists
accounting for 86% (95% CI [57, 98]) of trial thera-
pists and 2 PCET therapists accounting for 14%
95% CI [2, 43]), a significant difference denoted
by the non-overlapping 95% Cls.

We also considered the contribution of each trial
therapist in terms of the number of patients they
saw in the trial as a proportion of the number of
patients they saw in total (trial and non-trial) within
the local organization during the same time.
Figure 3(a,b) shows the percentage of patients seen
in the trial by each trial therapist in CBT (z=31)
and PCET (z=16) as a function of the total
number of patients seen by each therapist in the
trial and routine care combined across the duration
of the trial. One PCET therapist was excluded as
they only saw one trial patient in the timeframe.
The median percentage of patients for therapists
delivering CBT was 6.82% (range, 1.22-32.56)
and for PCET was 6.32% (range, 0.66—34.21). Not-
withstanding there were approximately twice as
many CBT as PCET therapists contributing to the
trial, the distributions of patients to therapists
appear broadly similar.

We determined the therapist effect for datasets A-D
and their patients. Our study focus was on determin-
ing the point on the continuum from trial to routine
practice (i.e., from observed to generalized effect)
where the appearance of a non-significant small
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Figure 3. Comparison of the percentage of CBT and PCET trial patients per therapist as a function of all their routine patients seen across
the course of the trial in the clinical organization: CBT (a, left) and PCET (b, right).

therapist effect became consequential. Table 2 shows
the trial therapist effect to be close to 2% (dataset A),
an effect higher than in the original published
account of the trial (Barkham et al., 2021) due to dif-
fering analytic procedures, but still a non-significant
effect. The routine data comprising a comparison of
first and last therapy sessions embedded within the
trial yielded a larger but still non-significant rate of
3.9% (dataset B), while significant rates of 3.8%
(dataset C) and 6.2% (dataset D), respectively,
occurred as the datasets became larger and more
inclusive of therapists and patients in routine
practice.

The Generalizability of Treatment Effects

To test the generalizability of treatment effects, we
used the primary outcome measure, the PHQ-9,
administered at first and last session as the metric
for generalizing from trial patients to those patients
seen outside the trial as it was one of the primary

outcome measures embedded in the national
program and, therefore, the local clinical organization.
We controlled for therapist effects and carried out a
sensitivity analysis without such a control (see Sup-
plemental Materials: Tables 1A & 2A).

We calculated the differential treatment effects for
CBT and PCET focusing on the target population in
the Talking Therapies program (i.e., patients in the
clinical sample; PHQ-9 > 10) across the clinical
organization and controlling for therapist effects
and patient baseline severity. This focus was
reinforced by the combined clinical and non-clinical
data (i.e., sample 1 in Table 1) failing to yield a
reliable benchmark (see Supplemental Materials:
Table 3A). For the clinical sample, we calculated
both unstandardized (PHQ-9 scores) and standar-
dized effects (d values) and we also included the
observed effect at 12-months post-randomization,
which, although based on the trial data only, rep-
resents the greatest time distance from the com-
mencement of the trial (i.e., distal effect).

Table 2. Therapist effects along a continuum from trial to routine practice drawn from the PRaCTICED trial and associated practice-based

data.
N N Therapist
Dataset Paradigm Analysis sample Measurement points Therapists  Patients  effect (%)
A Trial-based (randomized) Trial therapists & trial patients Screening & 6-m post- 46 341 1.9
assessment
B Practice-based Trial therapists & trial patients First & last therapy 49 363 3.9
(randomized) session
C Practice-based (randomized Trial therapists & all their trial & First & last therapy 49 4109 3.8*
& non-randomized) non-trial patients session
D Practice-based (randomized All trial & non-trial therapists &  First & last therapy 110 6258 6.2*
& non-randomized) all their trial & non-trial session
patients
A Trial-based (randomized) Trial therapists & trial patients Screening & 12-m 42 267 <0.1

post-assessment

Note. The bold border identifies the datasets yielding direct comparisons (i.e., between dataset B (benchmark) and datasets C & D. Asterisks
denote significant effects. The n of therapists varies between datasets A and B/C.
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Table 3. Differential unstandardized and standardized CBT and PCET effect sizes for datasets A to D within a single NHS Talking
Therapies clinical organization controlling for therapist effects and patient baseline severity: Clinical cases only.

N: CBT N: PCET Unstandardized effect
Dataset definition (Sample Mean Mean size: PHQ-9 change Standardized effect
Data timing size) change (SD) change (SD) difference size: (95%CI)
6-months post- Dataset A: Trial condition: 197 198 -0.22 -0.07
randomization Trial data only (n=395) 6.03 (6.49) 6.25 (6.14) (-0.30, 0.17)

First-last session Dataset B: Trial condition: 161 185 0.64 0.06
Routine data only (n =
346) 7.80 (6.59) 7.16 (6.21) (=0.17, 0.30)

First-last session Dataset C: Trial therapists/ 1885 1587 0.51 0.12
all their trial & non-trial 6.58 (6.27) 6.07 (5.98) (-0.02, 0.26)
patients (n=3472)

First-last session Dataset D: All trial & non- 2477 2787 0.60 0.10
trial therapists and all 6.74 (6.27) 6.14 (6.05) (-0.02, 0.22)
their patients (n =5264)

12-months post- Dataset A: Trial condition: 151 165 1.89 0.30*

randomization Trial data only (n=316) 8.23 (6.53) 6.34 (7.20) (0.06, 0.53)

Note. The bold border identifies the datasets yielding direct comparisons. A negative value denotes an advantage to PCET, a positive an

advantage to CBT. Asterisks denote 95% CIs do not cross zero.

Table 3 shows the routine datasets (B, C & D) to
favor CBT in contrast to the trial assessment at 6-
months. Unstandardized effects for datasets C and
D were broadly consistent with the benchmark B,
while the standardized effects increased by a small
amount. Further, there was no evidence of any
clear trend, suggesting neither amplifying nor dimin-
ishing effects were present due to the wider appli-
cation across the targeted clinical population (i.e.,
PHQ-9 score >10). The most inclusive clinical
dataset (D) showed an advantage to CBT of 0.60
PHQ-9 points with a d value =0.10. Both these
unstandardized and standardized effects increased
three-fold at 12-months for trial patients, yielding
the only statistically significant advantage to CBT.
Routine data was not available in the national
program for the wider clinical population at 12-
months.

Treatment Crossover Effects

We further analyzed the datasets taking account of
the number of sessions received by patients. Recall
that patients could receive up to 20 sessions; hence
exact treatment length was not predetermined. We
plotted the polynomials of the PHQ-9 scores for
patients’ final session in datasets B, C, and D as the
data represented the routinely collected measure. In
dataset A, the datapoints were determined by the 6-
month post-randomization assessment or the PHQ-
9 obtained nearest that specific time (see Figure
4(a—d)). We used the sample comprising all patients

(trial and non-trial cases) as we considered this more
inclusive dataset might inform the differential finding
between the trial assessment (dataset A), which
slightly favored PCET but not significantly, and the
routine trial data (dataset B) as well as datasets C
and D which all favored CBT, but not significantly.
The clearest pattern emerging from these figures
was a crossover effect in which patients attending
fewer ~ 6-8 sessions showed an advantage favoring
PCET while results of treatments longer than ~ 8 ses-
sions favored CBT. This crossover effect is evident in
all four datasets and did not differentiate between any
of them, was not impacted by method variance
between dataset A and the others, nor between ran-
domized and non-randomized datasets. Hence, a
closer inspection of the data in the context of
number of sessions delivered yields a differential
modality effect that is masked by an overall evaluation
of no statistical difference between the two treatment
modalities, except for trial data at 12 months.

Discussion and Research Recommendations

The current study aimed to present a research design
and method for testing the generalizability of trial
results to routine practice within the “same exper-
iment data”—that is, within the same local clinical
organization, at the same time, and using the same
primary outcome measure. Specifically, we focused
on the extent to which small effects noted in the
trial, relating to therapist effects and differential treat-
ment effects, either became larger (and significant)
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CBT: 2181, PCET: 1861), 67 excluded for receiving >20 sessions; Figure 4d: Dataset D (IN=6154 patients; CBT: 2894, PCET:

3260), 94 excluded for receiving >20 sessions.

when generalized to routine practice, or remained
small. First, we consider these specific effects before
moving to more general issues concerning therapist
and treatment effects in the reporting of trials.

Direct and Indirect Comparisons

Direct comparisons of therapist effects (i.e., compar-
ing dataset B with C and D) showed evidence of
amplification as datasets became larger and more
inclusive of therapists and patients across routine
care and is consistent with effects reported for obser-
vational data (Baldwin & Imel, 2013; Johns et al.,
2019). By contrast, trial measures alone (dataset A)
showed no significant therapist effect, as was the
case in the original report (Barkham et al., 2021).
Estimates of therapist effects in trials as reported in
the literature appear variable and not a reliable
source given the insufficient power to estimate thera-
pist effects with any level of precision as well as the
aim of an RCT being to restrict variability.

Direct comparisons for treatment effects ran con-
trary to the trial result at six-months but did general-
ize across the routine datasets although there was no
clear evidence of either amplification or diminution
of effects in the routine clinical samples. The d stat-
istic of ~ 0.1 confirmed the differential effect favoring
CBT to be small and not significant, equating to an
unstandardized advantage approximating half a

PHQ-9 point. The one consistent observation
across all four datasets was the crossover effect
showing shorter duration treatments favoring
PCET while longer duration treatments favored
CBT. This effect has also been reported previously
using data from a national audit comprising an inde-
pendent dataset in the Talking Therapies program
(Pybis et al., 2017). More recently, Saxon et al.
(2024), reporting on the NHS Digital Talking
Therapies national dataset (N =>11,000), found a
similar crossover effect but limited to moderately
severe or severe patients in the context of an overall
effect size d=0.14 (95% CI [0.10, 0.18]) favoring
CBT. The effects reported in the current analysis,
although not significant, replicate previous reports,
appearing to be robust across differing datasets in
trial and non-trial designs.

In terms of the primary focus of the present article,
these collective findings appear to be a partial vali-
dation of Abelson’s (1985) original suggestion that
smaller effects over time can be consequential. In
support of their potential role, and in achieving a
more transparent translation between trials method-
ology and practice-based evidence, we make 10
research recommendations.

Recommendation 1—adopt embedded
(SMARYT) trials and learning health systems.
A move toward trials, especially with the adoption



of SMART designs, being embedded in routine
practice is a strategy for moving beyond trials and
practice-based research as representing only comp-
lementary paradigms. Both paradigms have strengths
and limitations, hence the need to realize the poten-
tial of the chiasmic term practice-based evidence and
evidence-based practice. Ultimately, embedded trials
in routine practice offer a more cost-effective route
to delivering not only clinically relevant trials, but
also better powered and definitive trials (Gold
et al., 2025). Such a development facilitates clinical
organizations to become learning health systems (e.g.,
James et al., 2024; Ramsberg & Platt, 2017)
whereby local clinical organizations generate locally
relevant and robust data and adjust according to
nationally available data. Such a combined strategy
will lead to faster implementation and better and
more clinically relevant trials in addition to more
strategic and valuable practice data from local clinical
organizations.

Recommendation 2—sample size for patients
and therapists matter in trials. Detecting differ-
ential smaller effects in trials that seek to compare
active treatments depends on their being appropri-
ately powered, for which the main, but not only,
factor is patient sample size. Trials predicting no
difference between therapy modalities require non-
inferiority designs with other trials being eschewed,
along with trials that are underpowered to detect
smaller differences (d<0.2). This is especially true
for dismantling or additive trials where treatment
differences focus on components of the same treat-
ment modality. The failure to power trials properly
invariably results in predictable conclusions of “no
difference,” a finding that may be misleading for
clinical practice in the real world of smaller effects
and when implemented at scale. Psychological
therapy trials need to be designed with considerably
greater numbers of patients and therapists and
likely require collaboration. The issue of statistical
power is so fundamental to delivering a robust and
reliable evidence base for the psychological therapies,
its importance cannot be overstated. Unfortunately,
although progress has been made over the years,
the concern expressed by Kazdin and Bass (1989)
about lack of statistical power in comparative trials
largely still applies.

Recommendation 3—primary outcomes do
not necessarily tell the full story of change.
Trials methodology places a primacy on a single
outcome measure at a single time point. In the case
of the PRaCTICED trial, this occurred at 6-
months post-randomization and showed no
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significant difference between treatments, a result
also found for the routine trial data embedded in
the trial. However, a notable outcome of the
present analysis was a crossover effect showing an
advantage to PCET for patients receiving shorter
treatments that subsequently reversed to an advan-
tage to CBT for longer treatments. This observation
may be capturing a pronounced early response
specific to PCET (see Ardern et al., 2025; Duffy
et al., 2022). Importantly, the single focus on an
end-point masks subtle advantages to PCET that
might have implications for shorter duration treat-
ments in routine practice. Whatever the phenom-
enon, the primary outcome needs to be
supplemented with data attesting to the process by
which any single outcome is achieved.

Recommendation 4—greater bandwidth is
needed in outcome measurement. While the
embedded pragmatic randomized trial with routine
sessional data is an encapsulation of both trial meth-
odology and practice-based research, in this instance
the shared outcome measure between trial and
routine practice was determined by the adoption of
the PHQ-9 (as well as GAD-7 and WSAS) as the man-
dated primary outcome measure for depression in the
English NHS Talking Therapies program. Both the
PHQ-9 and GAD-7 are mono-symptomatic measures
that do not capture the bandwidth of patient present-
ing conditions. Greater emphasis needs to be placed
on utilizing outcome measures that assess a broader
psychological experience by incorporating such
domains as interpersonal aspects of functioning
(e.g., CORE-OM, Evans et al., 2002) and quality of
life (e.g., Recovering Quality of Life; ReQol.-20;
Keetharuth et al., 2018), with each of these measures
being able to be coupled with shorter versions for
session-by-session monitoring: CORE-10 (Barkham
et al., 2013) and ReQoL-10 (Keetharuth et al.,
2018), respectively. Standardizing measures brings
clear advantages, but over-reliance on a single
measure mandated by national policy makers runs
the risk of freezing the scientific yield and stifling
measurement innovation (see Patalay & Fried, 2021).

Recommendation 5—establish
representativeness of trial therapists. Trial
therapists are drawn from a larger pool of available
therapists and trials should report data that locates
the outcomes of trial therapists within their routine
outcome data. The purpose is to determine and be
transparent about the representativeness of trial
therapists in the context of the population of thera-
pists from which they are drawn in routine practice:
it is not only a matter of generalizing to patients.
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Given the nested nature of psychological therapy
data, sample sizes for therapists have been advised
to be in the region of 100-plus (Bryk & Raudenbush,
1992). However, where smaller samples can be
shown to be representative of the wider population
of therapists, this strategy provides some safeguard
against the claim of using an unrepresentative
sample of therapists. At its extreme, an unrepresenta-
tive sample of therapists (e.g., only the best thera-
pists) will likely yield results that are more
attributable to therapists than to the theoretical
model of the intervention, and the trial will be vulner-
able to overfitting and thereby decrease the prob-
ability of results generalizing to routine practice.

Recommendation 6—distribution of patients
to individual therapists. A corollary of the previous
recommendation is that the distribution of patients to
individual therapists within a trial should be docu-
mented and reported consistent with better standards
and oversight regarding the allocation and spread of
patients across therapists. Effects can be biased by a
selective few therapists seeing a disproportionately
larger number of patients. The combination of a
skewed selection of therapists (i.e., better than
average) seeing many patients increases the lack of
representative of trials to routine practice and there-
fore reduces the observed to generalized effects.

Recommendation 7—reporting therapist
effects in trials and in routine practice. Therapist
effects should be reported in trials as a check on the
standardization of treatment delivery and »ot as a sub-
stantive contribution to the body of literature on
therapist effects. Therapist variability will occur in
trials as in routine practice, but trials are constructed
with a range of exclusion criteria that makes therapist
samples more homogeneous and focus on attenuating,
but by no means eliminating, therapist effects. The
aim of a trial is to ensure that therapist effects do not
undermine the primary focus of any trial and the
potential for bias from specific therapists lessens as
the numbers of therapists (and patients) increase.

Recommendation 8—report unstandardized
effect sizes to enhance clinical meaning.
Although standardized effect sizes have become the
currency of evidence-based practice via summary
reporting in trials and meta-analyzes, they are open
to misinterpretation without some contextual infor-
mation relating to the variance (i.e., the meaning of
a standard deviation unit) and only pertain to
group comparisons. Given they are purely a statisti-
cal concept, they are not the most informative stat-
istic for practitioners or clinical organizations.

Reporting non-standardized effect sizes goes some
way to enhancing the transportability of findings
into the language of the original measures, that are
likely to have more meaning in routine practice (see
Baguley, 2009).

Recommendation 9—move away from
Cohen’s tripartite effect size categories.
Research has defaulted into adopting the tripartite cat-
egories of “small,” “medium,” or “large” for standar-
dized effects with little attempt to explicate the
meaning of such notation. In moving toward larger
samples at a population level, the reliability of a
smaller effect increases, as shown by its reduced confi-
dence interval. However, to progress the translation of
trial evidence to practice and policy, there needs to be
an emphasis on precise metrics with associated confi-
dence intervals rather than gross categories and recog-
nizing that effect sizes are context and source
dependent. Hence, reporting an effect size (and 95%
ClIs) requires both the context as well as the value of
the effect.

Expressing the benefits gained in terms of actual
numbers of patients or proportions per thousand, pro-
vides one practical index of the value of any benefit
(e.g., see Saxon & Barkham, 2012). In the current
study, consider dataset D in which ~5250 patients
were treated yielding a differential effect size of d
=.10 (95% CI [-0.02, 0.22]) numerically favoring
CBT relative to PCET (Table 3). This effect would
traditionally be considered small and interpreted as
“no statistical difference.” However, it equates to a
Numbers Needed to Treat (NNT) wvalue of 18
(rounded to the nearest whole number), again likely
to be viewed as small but equivalent to a 5.6% advan-
tage to CBT (i.e., 56 patients per 1000 patients
treated make an additional gain over and above the
alternative treatment). When such smaller differences
are considered at scale, they matter. But any estimate
assumes all other factors to be equal, change processes
to be similar (but see Figure 4; also Ardern et al.,
2025), no impact of patient preferences, and so on.
Such a numerical advantage can only act as a rrans-
lation of an abstract concept that will vary considerably
depending on contextual factors but which, even so,
may provide better value information for clinicians
and clinical managers.

Recommendation 10—combine greater
precision with clinical relevance. To date, the
psychological therapies literature has developed
devices and arguments to minimize the relevance of
smaller effects. The adoption of the tripartite category
system to describe effect sizes—small, medium, large
—is one example of such a device, even though it is uni-
versally acknowledged that Cohen viewed these labels as



arbitrary. Other commentators have also raised con-
cerns about the original definitions (e.g., Correll et al.,
2020; Kraft, 2020). As stated previously, the impor-
tance of a single smaller effect not only lies in terms of
its potential impacr at a population health level, but
there is also the potential for various smaller effects to
combine and generate cumulative benefits to patients.

In terms of arguments used to minimize the poten-
tial importance of smaller effects, the much-used
citation of the Dodo Bird verdict (e.g., Rosenzweig,
1936) has provided a perspective for identifying com-
monalities across different treatment modalities (for
an informed account, see Stiles et al., 1986).
However, it tends to disincentivize research efforts
to investigate more nuanced differences that might
have potential theoretical or clinical implications
(e.g., see Ardern et al., 2025).

Consistent with the first recommendation to
embed trials in routine practice, trial reporting
needs to abandon the T-shirt effect size categories
and cite exact effect sizes (and 95% CIs) together
with stating the context in which they were obtained
and to which the results apply. In parallel, the results
need to be shown to translate into actual numbers or
percentages of patients showing gains in the target
population. As we increasingly embrace real-world
data and evidence, and with it the statistical tools to
serve precision methods, these open a world of mean-
ingful smaller effects at a population level
accompanied by greater precision that needs to be
accommodated into practice (Deisenhofer et al.,
2024). Such progress might better capture our
values as a scientific discipline where the research
agenda adopting precision methods is likely to be
increasingly populated by smaller effects (e.g., Del-
gadillo et al., 2022; Moggia et al., 2024).

Conclusion

The combination of SMART trials and randomized
routine data via the central role of embeddedness has
the potential for providing a richer and more clinically
grounded evidence of therapy and therapist effects
that could yield directly generalizable evidence reported
in precise, scientific research language but also trans-
lated into metrics (e.g., numbers and proportions of
patients) that are relevant to routine psychological
therapy planners, managers, and practitioners.

Note

! A chiasmatic term derives from the Greek letter y where two
phrases are crossed, such as in the phrase “When the going
gets tough, the tough get going.”
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