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Abstract
Low-intensity interventions for common mental disorders 
(CMD) address issues such as clinician shortages and barri-
ers to accessing care. However, there is a lack of research into 
their comparative effectiveness in routine care. We aimed 
to compare treatment effects of three such interventions, 
utilizing four years' worth of routine clinical data. Users 
completing a course of guided self-help bibliotherapy (GSH), 
internet-delivered cognitive behavioural therapy (iCBT) or 
psychoeducational group therapy (PGT) from a stepped-care 
service within the NHS in England were included. Propen-
sity score models (stratification and weighting) were used 
to control for allocation bias and determine average treat-
ment effect (ATE) between the interventions. 21,215 users 
comprised the study sample (GSH = 12,896, iCBT = 6862, 
PGT = 1457). Adherence-to-treatment rates were higher in 
iCBT. All interventions showed significant improvements 
in depression (PHQ-9), anxiety (GAD-7) and functioning 
(WSAS) scores, with largest effect sizes for iCBT. Both 
propensity score models showed a significant ATE in favour 
of iCBT versus GSH and PGT, and in favour of GSH versus 
PGT. Discernible differences in effectiveness were seen for 
iCBT in comparison with GSH and PGT. Given variance 
in delivery mode and human resources between different 
low-intensity interventions, building on these findings 
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BACKGROUND

Common mental disorders (CMD), such as depression and anxiety, account for a sizeable portion of 
the global burden of disease (GBD). The WHO estimates place depressive disorder as the single largest 
contributor to years lived with disability, whilst anxiety disorders are ranked 6th (World Health Statis-
tics, 2017). Alongside significant disability and reduced quality of life, these CMDs incur substantial 
economic costs, not only directly but also indirectly through unemployment, sickness benefit and 
loss of productivity (König et al., 2019; Konnopka & König, 2020). In the United Kingdom, there has 
been a general trend over time towards increasing prevalence of moderate to severe symptoms of CMD 
(McManus et al., 2016). With the ongoing COVID-19 pandemic, prevalence of CMD has increased 
even further due to direct virus-related health concerns as well as the impact of measures implemented 
to slow the virus spread (Brooks et al., 2020; Gallagher et al., 2020). Furthermore, the number of adults 
experiencing some form of depression during the pandemic (June 2020) was approximately one in 
five, double the amount seen before the pandemic (Vizard et al., 2020), with reports acknowledging an 
increase in mental distress greater than would have been predicted by the existing upward trends (Pierce 
et al., 2020).

Overcoming barriers to access to care

One major limitation for people with depression and anxiety symptoms is gaining access to evidence-based 
treatments (Alonso et al., 2018; Thornicroft et al., 2017). There are several important reasons for this 
limited access, but primary amongst them are a scarcity of mental health services, a low perceived need 
for treatment and stigma associated with these conditions (Thornicroft et al., 2017). In fact, the 2014 
Adult Psychiatry Morbidity Survey conducted nationally across England reported that approximately 
59% of people with depression and only 48% of those with anxiety received an evidence-based treatment 
(McManus et al., 2016). Overcoming significant barriers is difficult, but innovation in how care can be 
delivered has been proposed. One example of an innovative, stepped-care approach to treating CMD 
is the Improving Access to Psychological Therapy (IAPT) programme in England. Originally proposed 
by Lord Layard and Professor Clark (Layard, 2006; Layard & Clark, 2015), the rationale for developing 
IAPT was centred around addressing issues such as access to evidence-based mental healthcare inter-
ventions, clinician shortages, facilitating patient preference and ameliorating the economic burden of 
mental illness. IAPT manages Steps 2 and 3 of a national stepped-care programme within the National 
Health Service (NHS) where Step 1 involves screening and monitoring (‘watchful waiting’) of minimal 
symptoms at the primary care level. Step 2 delivers low-intensity interventions via trained psychological 
well-being practitioners (PWPs), intended for service users with mild to moderate symptomatology, 
whereas for more severe symptoms requiring high-intensity therapies, users are transferred to Step 3 and 
seen by more experienced licenced therapists for individual face-to-face treatment.

Low-intensity interventions within stepped care

The empirical literature for the low-intensity interventions within this programme has been evaluated 
by the National Institute for Health and Care Excellence (NICE) and guided self-help bibliotherapy 
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would be valuable for future service provision and policy 
decision making.

K E Y W O R D S
anxiety, depression, guided self-help, internet-delivered cognitive behav-
ioural therapy, low-intensity interventions
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(GSH), computerized or internet-delivered cognitive behaviour therapy (iCBT), as well as group-based 
peer support are recommended in their clinical guidelines for the treatment of CMD (NICE, 2009, 
2011a, 2011b). Interventions follow CBT best practice, including components such as mood monitoring, 
behavioural activation, cognitive restructuring, relaxation training and challenging core beliefs. These 
low-intensity treatments require less ‘therapist time’ and can therefore increase access to evidence-based 
treatment manuals and protocols. A study analysing the service outcomes in IAPT showed that the 
overall effects produced by the evidence-based interventions offered within this model were in line 
with expectation from clinical trials (Clark, 2018). The results are supportive of the IAPT stepped-care 
model for addressing the ever-growing prevalence of CMD. Additionally, routine data collection is a 
key feature of IAPT services, supporting the expected outcomes such as recovery rates and symptom 
improvement and likely return on investments (Richards et al., 2020).

Recently, following the publication of the ‘Five Year Forward View for Mental Health’ additional 
funding was secured for the continuation of IAPT services but with larger expectations on services 
to reach greater capacity [IAPT access targets increased from 15% to 25%] whilst maintaining qual-
ity and outcomes (Independent Mental Health Taskforce, 2016). Given the differences in cost and 
human resources to deliver different low-intensity interventions in IAPT (NICE, 2020), the current 
context raises an important question as to the comparative effectiveness of the low-intensity treatments 
being delivered. This study therefore seeks to analyse and contrast clinical outcomes across three main 
low-intensity interventions that are typically available at Step 2 of the IAPT programme, GSH, iCBT 
and psychoeducational group therapy (PGT), which all contain similar clinical content but differ in 
their modes of delivery, in order to determine their comparative effectiveness and aid in future policy 
and clinical decision making.

METHODS

Study design

A naturalistic, observational cohort study design was conducted, using propensity score modelling 
techniques. The study cohort was drawn from service users of a well-established IAPT service provider 
who completed a course of treatment at Step 2 within a four-year period (1 April 2016 to 31 March 
2020). The authors assert that all procedures contributing to this work follow the ethical standards of 
the relevant national and institutional committees on human experimentation and with the Helsinki 
Declaration of 1975, as revised in 2008. Approval for users to not provide informed consent was given, 
as consent had been given for treatment and for therapists to gather and to examine clinical outcome 
measures as part of normal service evaluation procedures. Service users who refused consent to having 
their data passed on for these purposes were not included in this study. Furthermore, steps were taken 
to fully anonymize all retained data, including deletion of patient identifiers, location information 
and date of birth. As an added precaution, an assessment of k-anonymity was carried out following 
de-identification to verify the risk of subject re-identifiability was sufficiently low. All procedures involv-
ing human patients, the collection and use of data were approved by the National Health Service (NHS) 
Health Research Authority (HRA) Research Ethics Committee (REC Reference: 18/LO/0385).

Setting and participants

Talking Therapies is an NHS IAPT provider within Berkshire Healthcare Foundation Trust, serving 
a population of 900,000 across six demographically and economically diverse localities. Individuals 
who contact the Berkshire NHS Foundation Trust Talking Therapies service are given an initial assess-
ment by phone or in-person, and complete the minimum data set (MDS), which contains validated 
self-report measures such as the patient health questionnaire (PHQ-9), generalized anxiety disorder 
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(GAD-7), phobia scale, and Work and Social Adjustment Scale (WSAS), as part of a comprehensive 
screening procedure. The assessment determines the level of symptomatology and the optimal alloca-
tion within the stepped-care model. When discussing treatment options with service users, the PWPs 
provide information about the characteristics of the interventions (i.e. nature, content and duration). 
The PWP and service user then arrive at a collaborative decision regarding treatment, whilst considering 
the scores from the MDS, the clinical assessment and the service user's own preference.

Registered IAPT service users who received an initial assessment appointment at Berkshire Talking 
Therapies between 1 April 2016 and 31 March 2020 and subsequently started and completed a course 
of treatment at IAPT Step 2 in either Guided Self-Help (GSH), SilverCloud iCBT or Psychoeduca-
tional Group Therapy (PGT) were included in the analysis (see Figure 1). Following IAPT guidelines, 
a completed course of treatment is defined as attendance at two or more treatment appointments (or 

PALACIOS et AL.4

F I G U R E  1  Flow and selection of users for inclusion. GSH, guided self-help; IAPT, improving access to psychological 
treatment; iCBT, internet-delivered cognitive behavioural therapy; PGT, psychoeducational group therapy.
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receiving two or more online reviews). Those who did not complete a course of treatment (having 
attended less than 2 appointments) and service users younger than 18 years at the initial assessment 
appointment were excluded from the analysis.

Outcome measures

The well-established and validated measures which form part of the MDS are routinely collected 
throughout IAPT services, and include the following:

Patient health questionnaire-9 item (PHQ-9)

The PHQ-9 is a self-report measure of depressive symptoms experienced over the past two weeks, widely 
used in research and a regular screening measure utilized in primary care and hospital settings (Kroenke 
et al., 2001). The nine items reflect the diagnostic criteria for depression outlined by the Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition (DSM–IV).

Generalized anxiety disorder-7 item (GAD-7)

GAD-7 comprises seven items measuring symptoms and severity of anxiety based on the DSM-IV diag-
nostic criteria for generalized anxiety disorder (Spitzer et al., 2006) and is increasingly used in large-scale 
studies and service provision as a generic measure of change in anxiety symptomatology, using a cut-off 
score of 8 (Clark, 2011).

Work and Social Adjustment Scale (WSAS)

This is a reliable, valid measure of impaired functioning and its sensitivity to treatment change has been 
demonstrated (Zahra et al., 2014). Five questions concern how the disorder impairs the service user's ability 
to function day to day across five dimensions: work, social life, home life, private life and close relationships.

Interventions

The three low-intensity treatment options included in this analysis have all been developed following 
NICE guidelines (NICE, 2011a, 2011b) and are discussed further below:

Guided Self-Help (GSH)

Guided Self-Help begins with one initial face-to-face treatment planning session with a PWP lasting 
around 45 min. The treatment plan is based on CBT strategies given in the form of written self-help 
materials. These materials include information about the specific condition, CBT techniques such as 
behavioural activation and cognitive restructuring (Baguley et al., 2010), along with related exercises that 
service users can complete. Support is provided through 4–6 telephone calls usually scheduled every two 
weeks, each lasting between 20 and 25 min.

Internet-delivered Cognitive-Behavioural therapy (iCBT)

The SilverCloud ‘Space from Depression’ and ‘Space from Anxiety’ programmes are 7-module online 
CBT-based interventions targeting anxiety and depression symptoms. Programme content is deliv-
ered on a web 2.0 platform which includes several forms of rich media content (videos, animations 
and audio) to facilitate the delivery of the intervention. Treatment content consists of cognitive and 
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behavioural strategies common to CBT protocols, behavioural activation, mood monitoring, cognitive 
restructuring and relapse prevention (Richards et al., 2020). Support is provided by trained PWPs within 
the Berkshire NHS Trust. The assigned supporter provides motivation and encouragement, using their 
clinical skills to provide weekly online asynchronous feedback (usually taking between 15 and 20 min), 
which the service user can reply to if they wish. The recommended duration of supported treatment is 
6–8 weeks, after which the user can still access the content of the programmes for up to twelve months.

Psychoeducational group therapy (PGT)

This well-being course is a psychoeducation intervention taught in groups and typically facilitated by 
two PWPs, delivering CBT-based materials and content to cope with depression and anxiety symptoms. 
Clients are encouraged to share their experiences amongst peers in the group, and how these are relevant 
to the material being discussed, to increase awareness of individual issues in a collective manner. Clients 
are also asked to complete small homework tasks to support their learning and recovery, these take 
15–20 min daily. Typically, up to 15 people can attend, and it has a duration of four weekly sessions of 
around 90 min each. This PGT serves two main purposes: It helps meet service needs without increas-
ing waiting times and offers CBT tools to users who want to share experiences, learn from others and 
normalize their difficulties within a group setting.

Data analysis

Adherence rate for each intervention was calculated based on the minimal number of recommended 
sessions for each intervention (6 for iCBT and 4 for both GSH and PGT). Chi-square tests for independ-
ence were used to test for significance between the treatment groups and the adherence rate.

To test the overall efficacy of the three low-intensity interventions in reducing depression, anxiety, 
and functional impairment scores, a repeated measures Wilcoxon signed-rank test was conducted for 
significance. Within-group Cohen's d and between-group effect sizes were calculated utilizing pooled 
standard deviations and one way between-group ANOVA utilizing the post-treatment outcome meas-
ures. The test–retest reliability was analysed using intraclass correlation coefficient (ICC) with two-way 
mixed average measure (Trevethan, 2017) and percent agreement, classified as follows: excellent (>0.80), 
substantial (>0.60 to ≤0.80), moderate (>0.40 to 0.60) and poor (≤0.40; Landis & Koch, 1977). Categories 
of caseness, reliable improvement and recovery were defined according to IAPT reporting criteria(Na-
tional Collaborating Centre for Mental Health, 2019). Service users scoring above the clinical threshold 
at referral on measures of depression (PHQ-9 ≥ 10), anxiety (GAD7 ≥ 8) or both were at ‘caseness’. A 
service user at caseness prior to treatment and below the clinical threshold on both the PHQ-9 and 
GAD-7 at the end of treatment was deemed to have recovered. Standard IAPT Reliable change indices 
(RCIs) were used as cut-offs to measure reliable change on the PHQ-9 (RCI = 6) and GAD-7 (RCI = 4). 
Reliable improvement was defined as a decrease in either the PHQ-9 or the GAD-7 which was greater 
than the RCI and no increase in either score larger than the RCI. A service user moving from case-
ness to non-caseness (recovery) and showing reliable improvement on either the PHQ-9 or the GAD-7 
post-treatment was categorized as reliable recovery.

To compare the effectiveness of the three treatments, we used propensity scores analysis, often 
utilized in non-experimental research to counter the effect of covariates on different intervention 
groups. The use of propensity scores allows for the control of imbalances on observed variables in 
non-randomized or observational studies examining the causal effects of treatments or interventions. 
In this case, treatment allocation may be influenced by users' baseline demographics, clinical symptoms 
and other social factors, which themselves may affect the outcome, and thus we aimed to mitigate this 
by balancing all covariates across the three interventions. Once the propensity score has been estimated 
in a given data set, a data ‘pre- processing’ procedure is performed to create comparability between 
study groups which typically involves matching, stratification and weighting. There is no consensus on 
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which method may outperform the other, as the treatment effect may show some variation depending 
on the method used (Austin, 2011). Propensity score stratification and weighting were used in this study 
before conducting treatment effect estimate analysis for both in order to obtain robust findings and add 
validity to the conclusions.

For stratification, propensity scores were estimated with logistic regression, using the R package 
‘glmnet’. The covariates included for the propensity score calculation were socio-demographics (gender, 
age-group, ethnicity, nationality, employment status and locality), service characteristics (referral source 
and PWP experience) and baseline clinical characteristics (risk-rating, presence of a long-term condition, 
use of psychotropic medication, PHQ-9 score, GAD-7 score and WSAS score). Missing covariate data, 
ranging from 0.06% in gender to 3.1% in psychotropic medication, was accounted for via multiple impu-
tation and sensitivity analyses were conducted using chi-square test of independence to compare the miss-
ing variables and the imputed variables to understand the significant difference between both samples 
(Table S1). Propensity scores were then divided into strata, categorizing individuals into homogeneous 
groups and thus reducing bias. Individuals with similar propensity scores (and thus similar observed 
baseline characteristics) were categorized into the same stratum. Kolmogorov–Smirnov's test of equiva-
lence (for continuous variables) and Fisher's exact test (for categorical variables) were used to assess the 
balance of the baseline characteristics within each stratum (Tables S3, S5, and S7). Three pairwise compar-
isons were conducted to determine the average treatment effects (ATE) across the three treatment groups. 
For each pairwise comparison and for each clinical measure (PHQ-9, GAD-7 and WSAS), an overall ATE 
was estimated through the following steps. First, within each stratum the pre- to post-treatment score 
difference (treatment effect) was calculated for each respective treatment. Then, the difference between 
the mean treatment effects was calculated for each stratum. Lastly, these differences were pooled to 
estimate the overall ATE, that is the difference in mean score reduction between compared treatments.

For propensity score weighting, the same covariates were used to estimate the propensity score using 
the ‘twang’ package in R, a toolkit for non-equivalent groups which performs propensity score weighting 
for multiple treatment groups at once. It estimates propensity scores and weighting of treatment cases 
to estimate the population ATE using a tree-based generalized boosted regression model. The propensity 
score was estimated using the ‘mnps’ function in the ‘twang’ package, which is centred on boosted logis-
tic regression, estimating the probability of an individual to fall into one of the treatment groups. The 
balance across the baseline characteristics on the multiple treatment groups was calculated according to 
the absolute standardized mean difference which, according to Harder et al. (2010), must be less than 
0.25 to achieve balance across the covariates. After balance was achieved, propensity scores were converted 
to weights using the ‘survey’ package in R. The standard error for the propensity score weight estimate 
was obtained using a resampling method (bootstrapping), using the function ‘as.svydesign’ to add 1000 
replication weights to the weight design object. Propensity score weighting may result in extreme weights 
which inflate the standard error of the treatment effect estimates. We therefore used weight truncation 
at the 1st and 99th percentile, as proposed by Cole and Hernán (2008), to decrease bias. Finally, as with 
the stratification method, three pairwise comparisons were conducted to compare the three treatment 
groups, with the difference between the weighted mean outcomes being the estimate of the ATE.

A subgroup, follow-up analysis was also undertaken to test whether results were similar in users who 
had scored at caseness for depression only, for anxiety only or for both depression and anxiety, this was 
done with the intention to further understand possible differences in these treatments for one particular 
condition over another and aid in clinical decision making.

The R code that forms the analytical basis of this study is available via the Open Science Framework: 
DOI 10.17605/OSF.IO/F237T

RESULTS

In total 21,215 service users completed treatment and met the criteria for inclusion, thereby comprising 
the overall study sample (GSH n = 12,896, iCBT n = 6862, PGT n = 1457; Figure 1). Demographics of 
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the study sample in the overall population and each of the treatment groups are shown in Table 1. 
Adherence rates between the interventions differed significantly: 8109 (62.9%) GSH users completed 
4+ GSH sessions with a mean of 4.9 sessions, 5554 (80.9%) iCBT users completed 6+ iCBT sessions 
with an mean of 5.6 sessions and 1061 (72.8%) PGT users completed 4+ PGT sessions with a mean of 
4.7 sessions. Chi-square tests for independence indicated significant difference between the treatment 
groups and adherence status, (𝐴𝐴 𝐴𝐴2

(2)
  = 696.4, p < .001, phi = .18).

Wilcoxon signed-ranked tests revealed significant pre-post reductions in depression, anxiety and 
functioning impairment for the overall sample, and for each individual treatment (p < .0001; Table S2). 
Test and retest administration for depression, anxiety and functioning impairment revealed ICCs of 
0.50, 0.42 and 0.57, respectively, showing moderate reliability and credibility of the scales. Within-group 
effects showed large effect sizes for depression and anxiety symptom reduction, and medium effects for 

PALACIOS et AL.8

N (%)

Test statisticTotal GSH iCBT PGT

Age

 18–29 7339 (34.6%) 4391 (34%) 2599 (37.9%) 349 (24%)

 30–49 9282 (43.8%) 5406 (41.9%) 3225 (47%) 651 (44.7%)

 50–64 3315 (15.6%) 2109 (16.4%) 887 (12.9%) 319 (21.9%)

 65+ 1279 (6%) 990 (7.7%) 151 (2.2%) 138 (9.5%) χ 2(6) = 423.43*

Gender

 Female 14,019 (66.1%) 8544 (66.3%) 4588 (66.9%) 887 (60.9%)

 Male 7196 (33.9%) 4352 (33.7%) 2274 (33.1%) 570 (39.1%) χ 2(2) = 19.63*

Referral

 GP 1776 (8.4%) 1178 (9.1%) 459 (6.7%) 139 (9.5%)

 Self 18,107 (85.3%) 10,791 (83.7%) 6079 (88.6%) 1237 (84.9%)

 Other 1332 (6.3%) 927 (7.2%) 324 (4.7%) 81 (5.6%) χ 2(4) = 91.94*

Employment status

 In employment 15,256 (71.9%) 8865 (68.7%) 5344 (77.9%) 1047 (71.9%)

 Unemployed & actively seeking 1910 (9%) 1296 (10%) 466 (6.8%) 148 (10.2%)

 Receiving benefits 361 (1.7%) 280 (2.2%) 58 (0.8%) 23 (1.6%)

 Retired/homemaker 3688 (17.4%) 2455 (19%) 994 (14.5%) 239 (16.4%) χ 2(6) = 207.78*

Psychoactive medication

 Not prescribed 11,473 (54.1%) 6726 (52.2%) 3985 (58.1%) 762 (52.3%)

 Prescribed & taking 8903 (42%) 5619 (43.6%) 2648 (38.6%) 636 (43.7%)

 Prescribed & not taking 839 (4%) 551 (4.3%) 229 (3.3%) 59 (4%) χ 2(4) = 67.42*

Long-term condition

 No 17,094 (80.6%) 10,191 (79%) 5789 (84.4%) 1114 (76.5%)

 Yes 4121 (19.4%) 2705 (21%) 1073 (15.6%) 343 (23.5%) χ 2(2) = 98.5*

Note: *p < .0001.

Abbreviations: GP, general medical practitioner; GSH, guided self-help; iCBT, internet-delivered cognitive behavioural therapy; PGT, 
psychoeducational group therapy.

T A B L E  1  Baseline demographics of the sample by intervention type
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functioning score improvement across all three interventions. Between-group effects showed small effect 
sizes across all post-treatment outcome measures (Table 2).

Overall rates of reliable improvement, recovery and reliable recovery per treatment were calculated 
for each intervention. The reliable improvement rate was higher in iCBT (67%) compared to GSH 
(59%) and PGT (49%; 𝐴𝐴 𝐴𝐴2

(2)
  = 209.2, p < .0001). When compared to recovery rates in GSH (50%) and PGT 

(41%), a higher recovery rate of 65% was observed in service users who completed iCBT (𝐴𝐴 𝐴𝐴2
(2)

  = 411.3, 
p < .0001). Similarly, reliable recovery rates were higher in users who completed iCBT treatment (50%) 
compared to those who completed GSH (41%) and PGT (30%; 𝐴𝐴 𝐴𝐴2

(2)
  = 359.3, p < .0001). Reliable improve-

ment for the entire sample was 61%, recovery was 52%, and total rate of reliable recovery was 46%.
For propensity score stratification, estimated propensity scores were stratified into K = 10 strata 

based on the decile cut-off scores. Outcome analysis was conducted on the clinical measures using the 
balanced strata which generated each stratum-specific mean (Tables S4, S6, and S8), the stratified mean 
of all strata and the overall estimate of the ATE (Table 3). With regard to depression as measured by the 
PHQ-9, iCBT had a statistically significant ATE of 1.26 (SE 0.09; 95% CI 1.08–1.44) above GSH and 
a statistically significant ATE of 1.71 above PGT (SE 0.22; 95% CI 1.27–2.15). GSH had a statistically 
significant ATE of 0.46 above PGT (SE 0.22; 95% CI 0.02–0.91). iCBT also had a statistically significant 
higher ATE for anxiety symptoms, as measured by the GAD-7. Compared to GSH, the ATE was 1.17 
(SE 0.09; 95% CI 1.00–1.34), whilst compared with PGT, the ATE was 1.90 (SE 0.21; 95% CI 1.50–2.31). 
GSH had a statistically significant higher ATE of 0.74 versus PGT (SE 0.19; 95% 0.36–1.11). Finally, 
regarding WSAS scores, a similar pattern was found, all with statistically significant results. The ATE 
for iCBT was 0.86 versus GSH (SE 0.14; 95% CI 0.58–1.14) and 1.96 versus PGT (SE 0.31; 95% CI 
1.35–2.57), whilst for GSH versus PGT, ATE was 1.13 (SE 0.33; 95% CI 0.49–1.77).

 9

Outcome

Mean
Within-groups Cohen's d [95% 
CI]

Between-groups 
eta-squared [95% CI]Baseline (SD) Post-treatment (SD)

Total

 PHQ-9 13.8 (5.9) 8.0 (6.2) 0.95 [0.93, 0.97] .023 [.020, .028]

 GAD-7 12.9 (4.9) 7.4 (5.6) 0.98 [0.97, 1.00] .021 [.017, .025]

 WSAS 16.9 (9.1) 11.3 (9.2) 0.60 [0.59, 0.62] .011 [.008, .014]

iCBT

 PHQ-9 12.8 (5.6) 6.6 (5.4) 1.06 [1.03, 1.09]

 GAD-7 12.4 (4.9) 6.2 (5.0) 1.12 [1.09, 1.15]

 WSAS 15.6 (8.8) 9.9 (8.5) 0.61 [0.58, 0.64]

GSH

 PHQ-9 14.4 (5.9) 8.7 (6.5) 0.92 [0.89, 0.94]

 GAD-7 13.4 (4.9) 7.9 (5.8) 0.95 [0.92, 0.97]

 WSAS 17.7 (9.1) 11.9 (9.5) 0.61 [0.59, 0.63]

PGT

 PHQ-9 13.3 (6.2) 8.5 (6.1) 0.80 [0.75, 0.86]

 GAD-7 11.4 (5.3) 7.6 (5.5) 0.75 [0.69, 0.81]

 WSAS 16.8 (9.2) 12.3 (8.9) 0.52 [0.46, 0.57]

Note: Level of significance p < .0001 in all interventions.

Abbreviations: GAD-7, generalized anxiety disorder-7 item questionnaire; GSH, guided self-help; iCBT, internet-delivered cognitive behavioural 
therapy; PGT, psychoeducational group therapy; PHQ-9, patient health questionnaire-9 item; WSAS, work and social adjustment scale.

T A B L E  2  Descriptive statistics for pre-post and effect sizes for each of the interventions
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Propensity score weighting involved a generalized boosted regression model to create balance for 
multiple treatment groups at once. All covariates were confirmed as achieving balance using the abso-
lute standardized mean difference (Table S9). The issue of extreme weight was encountered and was 
solved using truncation of weight at the 1st and 99th percentile. After weighting, overall rates of reli-
able improvement, recovery and reliable recovery per treatment were calculated for each intervention. 
The reliable improvement rate was higher in iCBT (67%) compared with GSH (59%) and PGT (49%; 

𝐴𝐴 𝐴𝐴2
(2)

  = 209.2, p < .0001). When compared to recovery rates in GSH (46%) and PGT (42%), a higher recov-

ery rate of 59% was observed in service users who completed iCBT (𝐴𝐴 𝐴𝐴2
(2)

  = 245.2, p < .0001). Similarly, 
reliable recovery rates were higher in users who completed iCBT treatment (55%) compared with those 
who completed GSH (44%) and PGT (38%; 𝐴𝐴 𝐴𝐴2

(2)
  = 359.3, p < .0001). Reliable improvement for the entire 

sample was 60%, recovery was 50%, and total rate of reliable recovery was 47%. Pairwise approach was 

PALACIOS et AL.10

Stratified mean ATE (SE) 95% CI

iCBT vs. GSH iCBT GSH

PHQ-9 6.76 5.50 1.26* (0.09) [1.08–1.44]

GAD-7 6.48 5.31 1.17* (0.09) [1.00–1.34]

WSAS 6.33 5.47 0.86* (0.14) [0.58–1.14]

iCBT vs. PGT iCBT PGT

PHQ-9 6.31 4.60 1.71* (0.22) [1.27–2.15]

GAD-7 6.08 4.18 1.90* (0.21) [1.50–2.31]

WSAS 5.79 3.83 1.96* (0.31) [1.35–2.57]

GSH vs. PGT GSH PGT

PHQ-9 5.71 5.25 0.46* (0.22) [0.02–0.91]

GAD-7 5.35 4.61 0.74*(0.19) [0.36–1.11]

WSAS 5.76 4.63 1.13* (0.33) [0.49–1.77]

Weighted mean

iCBT vs. GSH iCBT GSH

PHQ-9 26.78 25.50 1.28* (0.09) [1.08, 1.47]

GAD-7 23.47 22.27 1.20* (0.08) [1.02, 1.38]

WSAS 46.40 45.46 0.94* (0.29) [0.66, 1.23]

iCBT vs. PGT iCBT PGT

PHQ-9 26.78 24.92 1.86* (0.19) [1.27, 2.15]

GAD-7 23.47 21.33 2.14* (0.17) [1.80, 2.47]

WSAS 46.40 44.45 1.94* (0.29) [1.37, 2.51]

GSH vs. PGT GSH PGT

PHQ-9 25.50 24.92 0.58* (0.18) [0.22, 0.94]

GAD-7 22.27 21.33 0.94* (0.16) [0.62, 1.25]

WSAS 45.46 44.45 1.01* (0.28) [0.45, 1.54]

Note: *p < .0001.

Abbreviations: ATE, average treatment effect; CI, confidence interval; GSH, guided self-help; iCBT, internet-delivered cognitive behavioural 
therapy; PGT, psychoeducational group therapy; SE, standard error.

T A B L E  3  Average treatment effects for the propensity score stratification and weighted method
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then used to compare the results. Findings were similar to comparisons seen though the stratification 
method (Table 3), with statistically significant results seen at all comparisons. For depression, iCBT had 
a higher ATE versus GSH (1.28; CI 95% 1.08–1.47) and PGT (1.86; 1.48–2.24), whilst the GSH ATE was 
higher than the PGT ATE (0.58; 0.22–0.94). Likewise for anxiety, the ATE in iCBT was higher (ATE 
1.20; 1.02–1.38) and PGT (ATE 2.14; 1.80–2.47) whilst the ATE was higher in GSH versus PGT (ATE 
0.94; 0.62–1.25). Meanwhile, iCBT also had a higher ATE in terms of functioning scores versus GSH 
(0.94; 0.66–1.23) and PGT (1.94; 1.37–2.51), whilst GSH had a higher ATE versus PGT (1.01; 0.45–1.54).

A final, subgroup analysis was undertaken to gauge whether results were similar in those users who 
scored above the threshold for caseness only on depression, only on anxiety or on both measures. In 
total 1431 service users were at caseness on measure of depression only, 3305 on anxiety only and 14,543 
on both (comorbid). With regard to depression as measured by the PHQ-9, iCBT had a statistically 
significant ATE of 0.79 (SE 0.30; 95% CI 0.21–1.37) above GSH and a statistically significant ATE of 
1.44 above PGT (SE 0.47; 95% CI 0.52–2.36), whilst GSH had a statistically significant ATE of 0.65 
above PGT (SE 0.45; 95% CI -0.23-1.54). iCBT also had a statistically significantly higher ATE for anxi-
ety symptoms. Compared with GSH, the ATE was 0.69 (SE 0.17; 95% CI 0.35–1.03), whilst compared 
to PGT, the ATE was 1.65 (SE 0.43; 95% CI 0.82–2.49). GSH had a statistically significant ATE of 0.96 
versus PGT (SE 0.42; 95% 0.14–1.79). Finally, regarding the comorbid group, a similar pattern was 
found. Depression ATE for iCBT was 1.64 versus GSH (SE 0.12; 95% CI 1.40–1.88) and 2.36 versus PGT 
(SE 0.24; 95% CI 1.88–2.85), whilst for GSH versus PGT, ATE was 0.72 (SE 0.23; 95% CI 0.26–1.18) 
and anxiety ATE for iCBT was 1.47 versus GSH (SE 0.11; 95% CI 1.25–1.68) and 2.49 versus PGT (SE 
0.21; 95% CI 2.07–2.91), whilst for GSH versus PGT, ATE was 1.03 (SE 0.20; 95% CI 0.63–1.43). All the 
results in the comorbid group were also statistically significant.

DISCUSSION

We undertook the objective of comparing three low-intensity interventions offered within a national 
stepped-care service, similar in therapeutic content but differing in their mode of delivery. The demo-
graphic characteristics, overall reliable improvement, recovery and reliable recovery rates were compa-
rable to a recent national report on IAPT service data from 2019 to 2020 (Community and Mental 
Health Team, 2020). Therefore, this was a sample of service users representative of the overall UK IAPT 
population. The overall results obtained reach the UK government target, which is a 50% recovery rate 
for all referrals (NHS, 2019). In line with established research across all three interventions (Wakefield 
et al., 2020), large effects in terms of improvement in depression and anxiety, and medium effects in 
terms of functioning scores, were observed. However, we found that there are significant differences in 
the comparative effectiveness of these treatments.

The observed reliable improvement, recovery rates and reliable recovery rates, prior to undertaking 
propensity score analysis, were higher for iCBT in comparison with GSH and PGT, and within-group 
pre-post effects were the largest for iCBT. It is worth pointing out that some baseline sociodemographic 
differences exist that may partly account for the descriptive differences in reliable improvement and 
recovery rates. iCBT users have a lower rate of psychoactive medication and long-term conditions, 
suggesting less ‘complex’ cases. For this reason, we calculated the reliable improvement and recov-
ery rates post-propensity score to account for this. Additionally, adherence rates differed significantly 
between treatments, with highest adherence seen for iCBT. Furthermore, both propensity score models, 
which account for potential allocation bias and control for baseline covariate imbalances across inter-
ventions, showed that allocation to iCBT resulted in larger improvements in depression, anxiety and 
functioning post-treatment scores across 4 years' worth of data, reflected in higher reliable improve-
ment and recovery rates. Therefore, although scores for depression, anxiety and impaired functioning 
decreased for all treatments, the decrease was larger and translated to a higher percentage change from 
caseness to non-caseness, in iCBT compared with GSH or PGT.

 11
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Low-intensity intervention comparisons

Despite the large amount of evidence backing the effectiveness of low-intensity interventions individ-
ually (Andrews et al., 2018; Etzelmueller et al., 2020; Gualano et al., 2017), comparisons between these 
low-intensity psychological therapies are scarce. A recent meta-analysis found no significant differences 
in terms of efficacy between iCBT and GSH, as well as in terms of client adherence to the interventions 
(Andrews et al., 2018). However, the data were taken from a relatively small sample of users, from three 
studies on individuals with depression, panic disorder and social phobia, respectively. Furthermore, 
there appears to be a lack of direct comparisons of group therapy to other evidence-based low-intensity 
treatments. Specifically, there is still uncertainty regarding the efficacy of iCBT and GSH compared to 
psychoeducational group therapy.

Implications of  the findings

It is important to theorize the reasons as to why we have found a difference in treatment effect between 
interventions similar in content but differing in delivery within a service. There are unmeasured vari-
ables related to service implementation which may be playing a part. Decisions taken by clinicians to 
allocate certain users to one treatment over another could play a role, for example a user diagnosed with 
other comorbidities or a certain type of anxiety may be allocated to group psychotherapy where peer 
support could help in other ways, and this may not be reflected in changes in PHQ-9 and GAD-7 scores. 
In addition, the bibliographic content given via guided self-help is certainly not as vast nor interactive 
as that within an online platform. iCBT, with its high emphasis on user experience facilitating reading 
and understanding of the exercises and content, may offer more flexibility with the programme at a 
schedule convenient for the user, and it also offers perceived anonymity given the interactions are not 
face to face at the clinic, which may help users engage more via the platform.

Whilst supported iCBT has been previously evaluated as a rapid and effective treatment option 
within the NHS IAPT service (Learmonth et al., 2008), the current study shows its greater effective-
ness compared with other low-intensity interventions within the same service over a four-year period. 
During this time, over 90% of iCBT users completed a second assessment (and are thus measurable 
for outcome analysis as per IAPT standards) versus 56% for GSH. Higher completion of assessments 
would increase overall treatment coverage, which is relevant given that despite broad improvements in 
IAPT since its inception, only 60% of referrals are treated (Clark, 2018). Gathering further information 
on usage, adherence, and long-term engagement of the intervention, which iCBT facilitates (Enrique 
et al., 2019), could also be key in understanding service users' patterns of behaviour whilst undergoing 
these treatments, and how best to utilize these patterns to deliver a positive clinical outcome to a greater 
number of patients. Further studies that analyse iCBT and its effect on different population types are 
warranted to help maximize the advantages this relatively new delivery method offers at an individual 
and system-wide level.

Limitations

This study is not without important limitations. As in any retrospective naturalistic analysis, there may 
exist unobserved variables which could be affecting the results. Decisions are taken by clinicians and 
service users regarding their treatment which could influence recovery rates. There may be a bias within 
the service as to which types of service users get placed on each treatment. However, propensity score 
modelling was implemented to reduce the selection bias that exists in the absence of randomization. By 
addressing this bias, the internal validity of the findings increases by isolating the effect of the treatment 
on the outcome. It must be stated, however, that propensity score techniques are not without their 
limitations themselves. Stratification is not a substitute for randomization and only ensures balance in 

PALACIOS et AL.12
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measured, not unmeasured confounders. Likewise, it can control for only a limited number of covar-
iates, since stratifying on too many covariates creates groups which are too sparse and cannot reliable 
estimate treatment effects (Sainani, 2012). Weighting, on the other hand, can be problematic when the 
issue of extreme weights inflates the treatment effects, increasing bias (Harder et al., 2010). However, we 
aimed to minimize this effect in our sample using a truncation method (Lee et al., 2011).

Further, these data include information on the treatment, which was ultimately delivered to these 
service users, but cannot account for the fact that a different treatment may have been offered initially, 
as that information was not available to the researchers. However, this happens rarely within the service, 
and users get moved to another treatment usually only if scores remain the same after multiple sessions. 
The baseline clinical scores included in the analysis do indeed reflect those users had upon starting the 
current treatment taken into account for the study.

Another limitation of our study is the reliance on self-report questionnaires for our outcome 
data without a direct psychological assessment; however, these questionnaires are indeed the measure-
ment method used across IAPT services and as described, have good diagnosis specificity and rates of 
follow-up. Our study also lacks data on engagement and adherence measures. This could provide further 
information as to why recovery rates are higher in certain treatments and population subgroups, and 
additionally, may provide clues to help increase these recovery rates even more. In addition, although 
our sample is representative of the IAPT population, it is from a single service, and the way low-intensity 
interventions are implemented in other services may indeed affect outcomes (Clark, 2018). Finally, our 
sample is taken from before the COVID-19 pandemic, and we look forward to further research that 
analyses similar data to gauge for any differences in effectiveness in these interventions during and after 
the pandemic, or whether other patterns emerge.

CONCLUSION

This study demonstrates that low-intensity interventions, requiring less intensive clinician inputs, are 
effective interventions for service users with mild to moderate presentations of anxiety and depression 
in stepped-care settings. Additionally, this study shows that the delivery format of low-intensity treat-
ments matters and can be related to outcomes, with iCBT being the intervention that shows more 
positive results. Our study provides further evidence for services to continue and increase the use of 
low-intensity interventions at Step 2. This may contribute to the decrease of waiting times, increase 
in service users attended, with higher rates of recovery and successful discharges overall. The current 
COVID-19 pandemic is in no small measure contributing to an increment in mental health problems 
through secondary effects such as isolation, stress and economic losses, at a time where services cannot 
function as normal and capacity is at a tipping point. Future research should continue to utilize data 
on these and other measures, such as therapist time spent, to identify which interventions work best for 
whom, and in what setting, as growing the evidence base for effective, innovative treatments is key at 
this critical juncture, where demand is outpacing what is currently available. In addition, our analyses 
should be replicated across other services and implementation methods should be considered to iden-
tify the gold standard in achieving the best possible outcomes.
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