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Abstract 

Objective: To provide a comprehensive assessment of the association between psychological treatment 

adherence/competence/integrity (ACI) and clinical outcomes. Method: The review protocol was pre-

registered (CRD42020193889).  Studies that assessed ACI-outcome relationships for adult 

psychotherapy were searched across three databases (Scopus, PsycINFO, MEDLINE). Random effects 

meta-analyses were conducted on adherence-outcome, competence-outcome and integrity-outcome 

relationships. Separate analyses were performed for studies with hierarchical (i.e. patients nested within 

therapist) versus non-hierarchical study designs. Moderator analyses were performed according to pre-

defined clinical and methodological features. GRADE assessments rated the quality of each meta-

analytic comparison.  Results: The review identified 62 studies suitable for inclusion (45 adherence-

outcome, 39 competence-outcome and 7 integrity-outcome effect sizes; N=8,210 across all analyses). 

No significant adherence-outcome association was found. A small significant positive association was 

found only in non-hierarchical studies between competence and outcome (r = 0.17, 95% CI [0.07-

0.26], p < 0.001, ~d = .34, GRADE = moderate). Small-to-moderate significant positive associations 

between integrity and outcome were found for both non-hierarchical (r = 0.15, 95% CI [0.06 – 0.23], p 

< 0.001, ~d = .30, GRADE = high) and hierarchical study designs (r = 0.23, 95% CI [0.01,0.43], p < 

0.044, ~d = .47, GRADE = low).  Diagnosis, treatment modality and year of publication significantly 

moderated the strength of ACI-outcome correlations. Conclusions: Competence and integrity are 

significantly associated with clinical outcome, with a magnitude comparable to wider common factors.  

Further research is required to study these process-outcome associations with greater precision in 

routine-care settings and to understand the role of moderating variables. 

 

 

 

 



 

 

3 

Public Health Significance Statement 

This contemporary and comprehensive review of the body of evidence on the relationship between 

adherence/competence/integrity and clinical outcomes in adult psychotherapy indicates that 

competence and integrity are significantly related to clinical outcomes. Treatment integrity is where 

there is evidence of adherence to treatment procedures (with a clear differentiation from other 

approaches) in the context of skilful delivery of clinical methods.  This meta-analysis offers empirical 

support for the routine monitoring of psychological interventions to audit that treatments are delivered 

in a theoretically consistent manner (therapist adherence), but with due attention to therapist 

interpersonal and relational skills (therapist competence). The integrity construct requires further 

conceptual clarification and more well conducted studies in naturalistic settings.   
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A vast body of evidence attests to the effectiveness of empirically supported therapies (EST) for 

a wide range of psychological problems (Chambless & Hollon, 1998; Barkham & Lambert, 2021). 

However, there are still gaps in understanding how psychotherapy leads to therapeutic change (Kazdin, 

2007). Psychotherapy process research focuses on phenomena occurring between therapists and clients 

(Orlinsky & Howard, 1986). These phenomena include interpersonal skills that are common to many 

forms of psychotherapy and also the implementation of treatment-specific, theoretically-informed 

strategies and/or techniques. The examination of therapist interpersonal skills (e.g., alliance-building, 

collaboration, empathy, credibility, etc.) has a long tradition in the field of process research and an 

established evidence base supporting their relevance to treatment outcomes (Heinonen & Nissen-Lie, 

2020; Norcross & Lambert, 2019; Wampold, 2015). However, the relative importance of applying 

specific strategies – which is the central focus of the present study – has been a matter of controversy 

and debate in the field. Over the last decade, this dispute has been characterised by polarised views that 

either prescribe (e.g., Roth & Pilling, 2008) or contest (e.g., Wampold & Imel, 2015) the requirement 

to implement specific therapeutic models or strategies. 

Adherence, Competence and Integrity (ACI) 

The relevance of treatment-specific strategies has been examined in a number of ways; often 

with resort to the related concepts of treatment adherence, competence and integrity (ACI). Treatment 

adherence refers to the extent to which the methods or techniques prescribed in a therapy 

model/protocol then actually occur in treatment (Waltz et al., 1993). Hence, the concept of adherence 

measures a therapist’s relative compliance with a pre-specified set of methods, which are theoretically-

informed and grounded in a particular therapeutic model. In short, whether treatment is delivered as 

intended (Southam-Gerow et al., 2016). Treatment competence refers to the knowledge, skill and 

appropriateness (Waltz et al., 1993) with which these model-specific methods are delivered to the 

standards required to achieve expected outcomes (McLeod et al., 2018). As such, rating adherence to 
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some degree is a necessary pre-condition to rating competence. Treatment integrity – also referred to as 

fidelity (hereafter referred to as ‘integrity’; Miller & Binder, 2002) – is a more recently developed and 

less well-defined construct compared to adherence and competence. Assessment of treatment integrity 

should encompass three related aspects: [1] therapist adherence, [2] therapist competence, and [3] 

treatment differentiation (Waltz et al., 1993; Perepletchikova et al., 2007). Measures of therapist 

adherence are fit for purpose for evaluating treatment differentiation when they detail both the 

proscribed (i.e., methods to avoid which may reduce intervention purity) and prescribed methods 

(Perepletchikova et al., 2007). This latter point, in particular, has led to a number of conceptual issues 

when attempting to assess, evaluate and report ACI in psychotherapy outcome studies (see 

Leichsenring et al., 2011 for a more comprehensive discussion). Some measures of adherence only 

contain prescribed methods (e.g., Cognitive-Behavioral Therapy Adherence Scale; Weck et al., 2014) 

and others set out both prescribed and proscribed methods (e.g., Collaborative Study Psychotherapy 

Rating Scale; Hill et al., 1992). Conceptual distinctions between adherence, competence and integrity 

are important although are arguably not as clear and consistently studied as other process constructs, 

such as the therapeutic alliance (e.g., Flückiger et al., 2018). 

The gold standard method to measure ACI involves the regular and systematic rating of 

recorded therapy sessions, using psychometrically validated and structured rating scales with detailed 

associated scoring manuals, ratings being performed by more than one reviewer, and across a random 

sample of therapy sessions of the phases of a therapy (Hogue et al., 1996). Whilst ACI constructs share 

conceptual similarities, they are sufficiently distinct to be considered separately in process-outcome 

research and meta-analyses (e.g., Collyer et al., 2019). 

Are ACI Domains Important in Psychotherapy Practice? 

Monitoring ACI has been proposed to be relevant in clinical trials, training programmes and 

routine practice. In clinical trials, assessing adherence to the experimental intervention is necessary to 

draw valid conclusions concerning its efficacy (Perepletchikova et al., 2007). Moreover, assessing 
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competence is necessary to determine if clinical outcomes may vary as a function of competent 

delivery (Kazdin, 1986). Consistent with this logic, successful qualification in some clinical training 

courses requires trainees to demonstrate adherence and competence guided by pre-specified treatment 

protocols and rating scales (e.g., Branson, Shafran, & Myles, 2015). There have also been efforts 

towards developing empirically derived “competency frameworks” to support the implementation of 

ESTs into routine care (Roth & Pilling, 2008; Lemma et al., 2008; Parry et al., 2021). Consequently, 

some services have established service policies and guidelines requiring therapists to demonstrate ACI 

as part of their clinical practice and supervision (e.g., Gearing et al., 2011; National Collaborating 

Centre for Mental Health, 2020). Perepletchikova and Kazdin (2005) argued that the successful 

implementation of ESTs in routine services was dependant on therapists delivering ESTs with high 

adherence and competence. The maintenance of adherence and competence is therefore considered a 

key aspect of maintaining quality psychological care in routine settings (McLeod et al., 2019).  The 

emphasis on ACI across these contexts is therefore based on the assumption that outcomes are 

dependent on their presence.  But is this assumption supported by empirical evidence? 

Meta-analyses of the relationship between ACI and treatment outcomes 

In an early meta-analytic review of adherence/competence in adult psychotherapy studies, 

Webb et al., (2010) analysed data from 32 samples (within 36 eligible studies). They reported 

correlations between adherence–outcome (r = .02) and competence–outcome (r = .07) which were not 

statistically significant. Sub-group analyses indicated that studies controlling for therapeutic alliance 

had a significantly smaller competence-outcome association, although this was not the case for 

adherence. Zarafonitis- Müller et al., (2014) conducted a meta-analysis of the relationship between 

adherence/competence and outcome in seven studies of cognitive behavioural therapy (CBT). They 

found a significant competence-outcome correlation (r = 0.24) across multiple outcome domains, and a 

larger correlation for depression outcomes (r  =  0.38); however non-significant findings were reported 

for adherence-outcome. In a more recent meta-analysis including 29 samples from child psychotherapy 
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studies, Collyer et al., (2019) reported a significant adherence-outcome correlation (r = 0.096), 

however non-significant findings were reported for the small subset of studies investigating 

competence (n=9) and fidelity/integrity (n=5). 

A pattern observed from these meta-analyses, is that the earliest review indicated negligible and 

non-significant associations between ACI and treatment outcomes, whereas the more recent reviews 

found significant, albeit small, effect sizes favouring some ACI constructs, but not others. One possible 

explanation for this is that the earlier original studies from the 1980s and 1990s did not specifically 

measure adherence or competence using validated measures, but instead used proxy indicators.  For 

example, counts of specific treatment actions (e.g., transference interpretations; Marziali et al., 1984) or 

generic checklists of various possible techniques that therapists could choose to use, rather than 

techniques that were expected to be adhered to or delivered skilfully. Another related explanation is 

that more recent studies have adopted newer more reliable measures of ACI constructs, and have also 

improved their methods to rate these constructs reliably (e.g., random sampling, double-rating). 

Furthermore, newer studies also report data from protocols that have been designed to treat specific 

conditions by targeting key maintenance aspects (e.g., CBT for social anxiety disorder; Ginzburg et al., 

2012). Hence, results from earlier studies could be diluted by conceptual and measurement limitations, 

or it could be that the newer studies capture data from those treatment protocols appropriately refined 

to treat specific clinical conditions. 

 A further source of potential bias concerns the methodological design of ACI-outcome studies. 

Many of these studies, particularly earlier ones, ignore the fact that psychotherapy data has a 

hierarchical structure, where patients are nested or clustered ‘underneath’ therapists. Evidence strongly 

suggests that therapists can systematically vary in terms of their effectiveness, particularly in routine 

practice (Johns et al., 2019). This phenomenon, known as “therapist effects”, is thought to be related to 

therapist interpersonal skills and attitudes, rather than differential delivery of treatment-specific 

competences or technical skills (Heinonen & Nissen-Lie, 2020; Wampold & Owen, 2021). Therefore, 
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in order to draw inferences about ACI-outcome associations, the hierarchical structure of data should 

be taken into account and therapist effects should be controlled for using random effects in a multilevel 

modelling framework (Baldwin & Imel, 2013). To date, meta-analyses of ACI-outcome associations 

have not accounted for hierarchical analyses (i.e., multilevel modelling). 

The Current Study 

Overall, the pattern of results described above warrants a comprehensive update of the ACI-

outcome literature in adult psychotherapy, particularly considering that the last meta-analytic review 

was published over a decade ago. Based on this rationale, we conducted a comprehensive systematic 

review and meta-analysis of adult psychotherapy ACI-outcome studies. The study was guided by the 

following objectives: (1) quantify the strength of the relationship between ACI constructs and treatment 

outcomes, (2) examine these relationships across hierarchical and non-hierarchical study designs, (3) 

explore theoretically-informed effect size moderators and (4) compare results with the last meta-

analytic review conducted. 

Method 

Registration and Selection of Studies 

The review protocol was pre-registered with PROSPERO (ID CRD42020193889). 

Online databases Scopus, PsycINFO and MEDLINE were searched in line with pre-defined 

inclusion/exclusion criteria. No publication date limits were used. The specific search terms and 

Boolean logic used are included in the online supplementary materials.  Searches were conducted 

between 18th and 22nd August 2020.  Forward and reverse citation searches were carried out on all 

included studies and reference lists of previous reviews were hand-searched. Unpublished literature 

was searched by contacting primary authors of all included studies and searching Grey Matters, Ethos 

and ProQuest: Dissertations and Theses databases. Authors (N=52) were contacted via email and given 

a period of 2-weeks to reply. Although some were identified through hand searches, no unpublished 

papers were received in response to the email request. Study inclusion criteria were as follows: (1) 
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adult (18+ years old) clinical population, (2) delivery of face-to-face individual or group 

psychotherapy, (3) utilised trained researcher/expert-rated measures of adherence/competence/integrity 

drawn from videotaped, audiotaped, or transcribed therapy sessions, (4) quantitative validated measures 

of treatment outcome, (5) measured treatment outcome after psychotherapy had completed, (6) 

conducted statistical analyses on the relationship between adherence/competence/integrity and 

treatment outcome and finally (7) were written in English. Study exclusion criteria were: (1) case 

studies (all other methodological designs were considered for inclusion), (2) therapist or patient-rated 

competence, (3) internet or telephone-based treatment and (4) competence ratings based on proxy 

evaluations (e.g., role plays).  

In terms of the third inclusion criterion above, it is important to note that contemporary ACI 

operational definitions and associated measures have developed since early process-outcome studies, 

propelled by the move towards generating ESTs that use well defined treatment protocols. Studies that 

used an expert rater using a validated measure to explicitly measure the extent of method/technique use 

and quantitatively associated this with clinical outcome were included as adherence-outcome studies. 

Similarly, studies that used an expert rater using a validated measure of the skilfulness of the therapist 

in delivering specific methods/techniques were included as competence-outcome studies (e.g., 

measuring the clinical skills of psychotherapists; Chevron et al., 1983). In almost all other cases, 

studies were screened and included in the review and analyses based on whether authors described the 

construct under investigation as adherence, competence, or integrity. 

A sub-sample of titles and abstracts (20%) and full texts (20%) were independently screened by 

a blind secondary reviewer (MSB). From the total number of titles/abstracts to be screened from 

bibliographic databases (7,098), the secondary reviewer randomly selected 20% (1,420) to screen based 

on the eligibility criteria. Screening decisions were then compared to the primary reviewer’s (NP) 

results. Similarly, from the total number of full texts from bibliographic databases to be screened (248), 

the secondary reviewer picked 20% (50) at random to screen and these decisions were compared to the 
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primary reviewers’ decisions. Inter-rater reliability indicated ‘substantial agreement’ (kappa = 0.77) in 

title/abstract screening and ‘perfect agreement’ (kappa = 1.0) in full text screening (Landis & Koch, 

1977).  

Data Extraction 

Data were extracted by NP using a bespoke tool that was piloted and found to be fit-for-

purpose. Data extracted included the study’s primary author, year of publication, relevant effect size 

statistics and whether competence, adherence, integrity or fidelity was measured. Additional extracted 

information included the type of therapy investigated, disorder treated, patient and therapist sample size 

and demographic information (percentage female and mean age) and the names of the outcome and 

ACI measures used. The percentage of sessions rated was extracted, whether the whole or a subscale of 

the ACI measure was used and whether a generic or therapy-specific ACI measure was used. A sub-

sample (10%) of included studies were extracted by an independent, blind reviewer (CS) and 

informally compared to the primary reviewers’ (NP) extractions. This verified the reliability of the 

extraction tool. 

Quality Assessments  

An adapted version of the Newcastle-Ottawa scale (NOS): cohort studies (Wells et al., 2000) 

assessed risk of bias (RoB). The original version of the NOS: cohort studies scale contains eight items 

across three sections. In section one (‘Selection’), there are four items: [1] Representativeness of the 

exposed cohort. [2] Selection of the non-exposed cohort, [3] Ascertainment of exposure, and [4] 

Demonstration that outcome of interest was not present at start of study. In section two 

(‘Comparability’), there is one item: [5] Comparability of cohorts on the basis of the design or analysis. 

In Section three (‘Outcome), there are three items: [6] Assessment of outcome, [7] Was follow-up long 

enough for outcomes to occur, and [8] Adequacy of follow-up cohorts. In the original version of the 

NOS, one star is awarded to the study being rated if an aspect of the study is deemed less biased (two 
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stars could be awarded for item 5: ‘Comparability’), which results in a maximum RoB score of nine 

stars. 

In the adapted version used in the current review, item 2 (‘selection of the non-exposed cohort’) 

and item 5 (comparability of cohorts on the basis of the design or analysis) were removed as they were 

concerned with control conditions, which were not analysed by any of the studies. Item 8 (‘adequacy of 

follow-up cohorts’) was modified so that the follow-up adequacy referred to only the sample for which 

ACI-ratings were reported.  

The RoB scoring system was also adapted for the current review. Studies were assessed on a 

scale of 0-6 stars (i.e. higher scores suggested lower RoB) and categorised as low RoB (score of 3 for 

‘Selection’ and 2-3 for Outcome), moderate RoB (2 for Selection and 2-3 for Outcome) or high RoB 

(0-1 for Selection and 0-1 for Outcome). If a study met the criteria for one rating in one section (e.g., 

‘Moderate’ for ‘Selection’) but met the criteria for a lower rating in another section (e.g., ‘High’ for 

‘Outcome’) they would be awarded the lower of the two ratings.  

A randomly selected subset of included studies was blind rated in two pairs (pair 1; CS & NP, 

N=18, 29.03% and pair 2; MSB & SK, N=4, 6.45%). The Kappa agreement was ‘substantial’ in pair 1 

(0.68) and 'perfect' in pair 2 (1.0; Landis & Koch, 1977). The quality of evidence for each meta-

analytic comparison was assessed with the GRADE tool (Atkins et al., 2005). Three reviewers (NP, SK 

and MSB) used five criteria; limitations of included studies, level of imprecision in estimates, amount 

of unexplained heterogeneity, indirectness of the evidence and publication bias. Downgrading or 

upgrading the quality of the evidence was achieved via consensus (rated as very low, low, moderate or 

high).  

Effect Size Extraction and Calculation 

For studies that reported a bivariate correlation coefficient to represent the association between 

ACI and treatment outcome, this effect size was directly extracted. In cases where a study reported an 

alternative effect size statistic, a correlation coefficient (r) was calculated using the Lenhard and 
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Lenhard (2016) effect size conversion calculator. In cases where a correlation coefficient could not be 

calculated, a partial correlation was calculated using the relevant standardised regression coefficient 

(Beta), standard error and number of observations from a regression model. If the standard error was 

not reported, 95% confidence intervals of Beta were used to calculate the standard error. If the statistics 

reported in the article were not sufficient for a correlation, nor a partial correlation coefficient to be 

calculated, the author was contacted to request sufficient data (16 authors were contacted and 2 

responded with the requested data). If authors did not respond within two weeks, the study was 

excluded. Where necessary, the direction of the effect size was switched so that a positive correlation 

coefficient represented a positive association between ACI and outcome. Where multiple effect sizes 

were reported, a preference hierarchy was used so that each sample only contributed one effect size. If 

several effect sizes representing ACI-outcome associations were reported due to several different 

outcome measures being used, an outcome measure hierarchy was applied. The outcome hierarchy was 

as follows: (1) independent/clinician-rated outcome measures were given preference over self-report 

outcome measures; (2) problem-specific outcome measures relevant to the target problem were given 

preference over generic outcome measures; (3) validated self-report outcome measures were given 

preference over study specific outcomes (e.g. number of self-harm incidents over the past week).  

When several effect sizes were reported due to ACI being measured at numerous time-points, the time-

point closest to the cessation of therapy was given preference. If several effect sizes were reported due 

to several sub-scales of the ACI measure being reported, the total ACI association was extracted. If no 

total was reported, the sub-scale most relevant to the type of therapy delivered was extracted. Finally, if 

no sub-scale had greater relevance to the type of therapy than any other, the mean correlation 

coefficient of the numerous sub-scale effect sizes was calculated to represent the overall association 

between ACI and outcome.  

Meta-Analytic Strategy and Publication Bias 
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Effect sizes extracted from original studies were grouped according to whether the ACI-

outcome analysis was based on a ‘hierarchical’ analysis or ‘non-hierarchical’ analysis. Effect sizes 

were grouped according to whether they were a competence-outcome, adherence-outcome or integrity-

outcome association. Random-effects models were used due to the methodological differences between 

the studies (Borenstein et al., 2011) and meta-analyses were only carried out on groupings of at least 

two studies (Valentine et al., 2010). All analyses were carried out using Meta-Essentials Workbook 5 

(correlational data), version 1.5 (Suurmond et al., 2017). Plots were produced in R (version 3.6.1) using 

the packages forestplot and metafor (Gordon & Lumley, 2021; Viechtbauer, 2010).  Study 

heterogeneity was estimated using the ‘Q’ and ‘I2’ statistics. As ‘Q’ is susceptible to the number of 

studies in an analysis (Higgins et al., 2003), I2 was also calculated to indicate the extent of variability 

across studies due to heterogeneity rather than chance (Higgins et al., 2003). Percentage I2 was 0% 

indicated no heterogeneity and 25%, 50% and 75% indicating low, medium and high heterogeneity 

respectively (Higgins et al., 2003). Publication bias was explored via visual symmetry analysis of 

funnel plots (Light & Pillemer, 1984) and examined statistically using Egger’s regression test (Egger et 

al., 1997). 

Moderator Analyses  

Moderator analyses were carried out to explore heterogeneity across studies (Borenstein et al., 

2011). Categorical and continuous study characteristics were analysed. For categorical moderator 

analyses, a subgroup analysis was conducted when at least 10 studies were eligible for inclusion and 

there were at least two studies in each subgroup (Deeks et al., 2019). In moderator analyses where the 

moderator was continuous, a meta-regression was conducted when at least six studies were eligible for 

inclusion in the specific meta-regression. The subgroup analyses specified a priori were (1) the disorder 

treated, (2) the treatment modality, (3) treatment format (i.e., individual or group), (4) timing of the 

ACI measure (i.e., early, middle, or late) and (5) alliance-confound (i.e., whether or not the study 

statistically controlled for therapeutic alliance). In the timing of the ACI subgroup analysis, if 
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various/random sessions were rated, then the study was excluded from the analysis. The meta-

regression analyses tested whether effect sizes in each meta-analysis varied as a function of (1) the year 

of publication, (2) percentage coverage of ACI ratings and (3) risk of bias assessment. To extract the 

relevant data to calculate the percentage coverage of ACI ratings, a preference hierarchy was used. In 

studies where a standardised number of therapy sessions were delivered, the percentage was simply the 

number of sessions from which the ACI-ratings were taken. If the therapy durations varied across 

patients, the mean number of sessions delivered in the study was used. If therapy durations varied and 

no mean therapy-duration was reported, the maximum number of therapy sessions provided was used 

to calculate the percentage coverage. If no data was reported regarding therapy duration, the study was 

excluded from the ‘percentage coverage’ meta-regression. The level of significance used in moderator 

analyses was adjusted using Bonferroni corrections for the subgroup and meta-regression analyses 

separately.  

Results 

Study Selection 

The PRISMA summary (Moher et al., 2009) is displayed in Figure S5 (Supplementary 

Information).  Electronic database searches identified 7,098 records after duplicates were removed. A 

further 32 records were located via hand searching and the unpublished literature search.  A total of 

7,130 records were therefore screened by title and abstract; 6,850 were removed (96.07%). The 

remaining 280 full texts were screened against eligibility criteria; 218 were removed. In total, 62 

individual articles were eligible for inclusion containing 91 effect size statistics, consisting of 39 

competence-outcome, 45 adherence-outcome, and 7 integrity-outcome effect sizes. 

Summary Study Characteristics 

The characteristics of the non-hierarchical and hierarchical studies are summarised in Tables 1 

and 2 respectively. Individual study characteristics are reported in the supplementary materials.  In 
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terms of study location, 45.05% (41 samples) were conducted in the USA, with remaining samples 

drawn from Germany (12, 13.19%), United Kingdom (12, 13.19%) and Canada (13, 14.29%). The 

average patient sample size was 90.22 (SD=157.36), treated by an average of 15.81 (SD=28.14) 

therapists. The most common treatment was CBT (27, 29.67%) and depression (26, 28.57%) was the 

most common disorder treated. Only a minority of studies controlled for therapeutic alliance (11, 

12.09%). Mean coverage of the proportion of therapy sessions rated was 31.98% (SD=34.21). 

Risk of Bias and GRADE Assessments 

The risk of bias (RoB) summaries are also reported in Tables 1 and 2. For non-hierarchical 

studies, the majority were rated as low RoB (64.29%, 59.26% and 100.00% for adherence, competence 

and integrity samples, respectively), though a considerable proportion were rated as moderate (between 

32.14%-40.74%) and a small proportion as high RoB (between 0%-3.57%). Studies were generally of 

lower RoB across all adherence-outcome samples (64.29%-85.71% rated low RoB), compared to all 

competence-outcome samples (57.14%-59.26% rated low RoB). All four non-hierarchical integrity-

outcome studies were rated low RoB. For the hierarchical studies, four competence-outcome studies 

were rated as low RoB and three rated as at high RoB. Mean (SD) RoB scores for non-hierarchical 

studies were 4.82 (0.82), 4.67 (0.62) and 5.33 (0.58) for adherence, competence and integrity studies 

respectively. Hierarchical studies had ratings of 4.86 (0.38), 4.43 (1.13) and 4.67 (0.58) for adherence, 

competence and integrity studies respectively. A consistent methodological strength was the 

representativeness of samples and a consistent weakness lack of independent/blind outcome 

assessment. RoB assessments of individual studies can be viewed in the supplementary materials.  The 

initial quality of the six meta-analytic comparisons assessed using the GRADE was set at ‘high’ quality 

as most studies involved rigorous assessments of ACI (e.g., were observer-rated using validated tools 

and involved inter-rater reliability checks). No comparisons were downgraded on limitations of 

included studies or indirectness of evidence criteria. Unexplained heterogeneity, imprecision in 
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estimates and publication bias generated a mixture of gradings (see each comparison for assigned 

GRADE rating). 

Meta-Analyses of Non-Hierarchical Studies 

The non-hierarchical adherence-outcome meta-analysis from n = 2,015 patients across 28 

studies (k = 37 independent samples) is displayed in Figure 1. The adherence-outcome association was 

small (r = 0.06, 95% CI [-0.03,0.16], p = 0.091, ~d = .12, GRADE = moderate) indicating no 

significant association between adherence and outcome. A down-grading of quality was made for 

unexplained heterogeneity, as there was evidence of substantial heterogeneity (I2 = 71.28%; Q(df = 36) 

= 146.23, p < 0.001). Visual inspection of the funnel plot (see Figure S3a in Supplementary 

Information) suggested some asymmetry and thus risk of publication bias, but Egger’s regression was 

non-significant (p = 0.195). The non-hierarchical competence-outcome meta-analysis from 4,082 

patients across 27 studies (k = 32 independent samples) is displayed in Figure 2. The overall 

association (r = 0.17, 95% CI [0.07,0.26], p < 0.001, ~d = .34, GRADE = moderate), indicated a small 

but significant association between competence and outcome. A down-grading of quality was given for 

unexplained heterogeneity, as there was evidence of substantial heterogeneity (I2 = 78.23%; Q(df = 31) 

= 146.98, p < 0.001). Visual inspection of the funnel plot (see Figure S3b in Supplementary 

Information) suggested risk of publication bias, but Egger’s regression was non-significant (p = 0.960).  

The meta-analysis summarising integrity-outcome associations from 538 patients across 3 studies (k = 

4 independent samples) is displayed in Figure 3. The overall association was small, but significant (r = 

0.15, 95% CI [0.06,0.23], p < 0.001, ~d = .30, GRADE = high). There were no down-grading regarding 

quality. There was little evidence of heterogeneity (I2 = 0%; Q(df = 3) = 1.07, p =  0.783). Visual 

inspection of the funnel plot (see Figure S3c in Supplementary Information) suggested risk of 

publication bias, but Egger’s regression was non-significant (p = 0.778). 

Meta-Analyses of Hierarchical Studies 
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The hierarchical adherence-outcome meta-analysis from 653 patients across 7 studies (k = 8 

independent samples) is displayed in Figure 4. The adherence-outcome association was small (r = 0.04, 

95% CI [-0.18,0.25], p = 0.339, ~d = .08, GRADE = very low), indicating no significant association 

between adherence and outcome. Quality down-gradings were given for unexplained heterogeneity (I2 

= 76.04%; Q(df = 7) = 29.22, p < 0.001), imprecision in estimates and publication bias suggested via 

visual inspection of the funnel plot (see Figure S4a in Supplementary Information) and significant 

Egger’s regression (p = 0.046).  The meta-analysis summarising competence-outcome associations 

from 517 patients across 7 studies (k = 7 independent samples) is displayed in Figure 4. The overall 

association was small (r = 0.03, 95% CI [-0.15,0.21], p = 0.353, ~d = .06, GRADE = low), indicating 

no significant association between competence and outcome. Quality down-gradings were given for 

unexplained heterogeneity (I2 = 62.44%; Q(df = 6) = 15.97, p < 0.014) and imprecision in estimates. 

Visual inspection of the funnel plot (see Figure S4b in Supplementary Information) suggested risk of 

publication bias, but Egger’s regression was non-significant (p = 0.212).  The meta-analysis 

summarising integrity-outcome associations from 405 patients across 3 studies (k = 3 independent 

samples) is displayed in Figure 4. The overall association was moderate, but significant (r = 0.23, 95% 

CI [0.01,0.43], p < 0.044, ~d = .47, GRADE = low). Quality down-gradings were given for 

unexplained heterogeneity (I2 = 77.03%; Q(df = 2) = 8.71, p < 0.013) and imprecision in estimates. 

Visual inspection of the funnel plot (see Figure S4c in Supplementary Information) suggested no 

asymmetry and Egger’s regression was also non-significant (p = 0.357). 

Sensitivity Analyses 

As there were a number of studies that were included in Webb et al. (2010) that were not 

included in the current review’s main analyses, sensitivity analyses were therefore performed which 

included the adherence/competence-outcome correlation coefficients of the additional studies. Seven 

adherence-outcome and two competence-outcome effect sizes were added (both non-hierarchical 

analyses). Forest plots from these sensitivity analyses are included in Supplementary Information 
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(Figure S1 and S2), in addition to a separate screening table.  This states the original exclusion reasons 

for any studies included in Webb et al. (2010) and not in the current review, in addition to whether each 

study was included/excluded in the sensitivity analysis (Table S9). The sensitivity analyses showed that 

the non-hierarchical adherence-outcome meta-analysis remained non-significant (r = 0.05, 95% CI [-

0.03,0.13], p = 0.101, ~d = .10) and non-hierarchical competence-outcome meta-analysis remained 

significant (r = 0.17, 95% CI [0.08,0.26], p <.001, ~d = .35). 

Moderator Analyses 

 

A total of 18 moderator analyses (6 categorical and 12 continuous) were viable. Only 

moderators in the non-hierarchical adherence-outcome and competence-outcome effect sizes were 

possible. The three subgroup analyses (disorder treated, treatment modality and alliance confound) are 

reported in Table 3. No significant variation in effects was found for adherence-outcome studies.  For 

competence-outcome studies, significant differences were found for disorder treated and treatment 

modality. The strongest positive association between competence and outcome was during treating of 

anxiety disorders; substance-use/addiction interventions had a negative competence-outcome 

association. In terms of treatment modality, cognitive therapy had the strongest positive competence-

outcome association; emotion focused therapy had a negative association. The meta-regressions 

investigating continuous moderators for adherence-outcome and competence-outcome associations in 

the non-hierarchical and hierarchical studies are reported in Table S10 (Supplementary Information). In 

hierarchical adherence-outcome studies, more recent studies were significantly associated with a larger 

positive adherence-outcome association.  

Discussion 

 

This systematic review and meta-analysis synthesised data from published and non-published 

studies investigating associations between ACI constructs and clinical outcomes during adult 

psychotherapy. Statistically significant competence-outcome and integrity-outcome associations were 
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found in conventional studies using non-hierarchical designs. For studies using hierarchical designs 

that controlled for between-therapist variability in treatment outcomes, only the integrity-outcome 

association was statistically significant. As such, and in contrast to an earlier review (Webb et al., 

2010), this review presents new evidence that supports the notion that the skilled implementation of 

model specific treatment strategies is associated with better clinical outcomes. The findings concerning 

treatment integrity were replicated in both hierarchical and non-hierarchical study designs. This 

specific finding is novel and noteworthy because hierarchical designs better control for non-specific 

therapist effects, which are likely to reflect therapist interpersonal skills and attitudes (Wampold & 

Owen, 2021). As such, after partialling out the variance that may be due to such unspecific factors, 

technical skills reflected by the integrity construct are relevant to effective treatment with a moderate 

effect size. In terms of caution, it is important to also note the relatively small number of effect sizes 

included in both the non-hierarchical (four) and hierarchical (three) integrity-outcome meta-analyses. 

In addition, the definitional and operationalisation inconsistencies found across studies of the 

integrity/fidelity construct should be noted, and then caution should be used when interpreting the 

integrity-outcome findings (discussed further in limitations below). 

The above findings were derived from a set of studies with generally low risk of bias, and risk 

of bias ratings were not found to moderate the observed ACI-outcome correlations. The applicability 

and construct validity of the RoB scale used, however, may have been limited (see Strengths and 

Limitations below) which may have reduced the validity of this moderator.  GRADE assessments 

indicated that the meta-analyses in non-hierarchical designs had moderate to high reliability, whereas 

analyses in hierarchical designs had very low to low reliability (although this mainly reflects the small 

number of studies examining this newer concept). 

Significant Moderators of Correlations Across Studies 

It is important to note that no direct comparisons or post-hoc tests were conducted in the meta-

analytic moderator analyses, and thus only moderators of the relative strength and direction of 
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associations can be discussed. The strongest positive competence-outcome correlations were found in 

studies of psychotherapies for depression and anxiety. This is consistent with prior meta-analyses that 

indicated stronger competence-outcome correlations in depression studies (Webb et al., 2010; 

Zarafonitis-Müller et al., 2014). Because depression and anxiety are common mental health problems, 

it is plausible that therapists may get more exposure to working with these problems, and therefore 

sustained practice and feedback may help to enhance competence. Consistent with prior evidence 

(Webb et al., 2010), CT and CBT had the strongest positive competence-outcome correlation, with EFT 

having a negative association. As CT and CBT studies tended to treat anxiety disorders and depression, 

while EFT was mostly used for psychological trauma, it is possible that the presenting problems may 

have partly confounded this moderator analysis.  Hence, a more plausible and cautious interpretation of 

the data would suggest that competence is seemingly more important in CBT-oriented interventions, 

perhaps due to the number and complexity of techniques that are expected to be delivered by CBT 

therapists. For instance, supporting a patient to make effective use of cognitive restructuring while 

maintaining a collaborative stance and expressing empathy is perhaps more challenging than simply 

expressing empathy as the primary task in a therapy session. 

Strengths and Limitations  

The present study adhered to contemporary good-practice guidelines on systematic reviews of 

quantitative evidence including: the pre-registration and adherence to a review protocol, searches 

across multiple databases including grey literature, backward and forward citation searches, risk of bias 

assessments for primary studies, GRADE assessments of the meta-analyses and the investigation of 

publication bias and sources of heterogeneity. Despite these strengths, the results should be seen in 

light of several limitations.   

Most limitations were due to the design of primary studies. Studies included in the meta-

analyses were primarily grouped according to whether they were classed/defined as measuring ACI 

constructs relying on the authors’ definitions. As some conceptual inconsistency exists in this research 
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area (e.g., the definitions and demarcation between ACI constructs), the groupings used in the meta-

analyses may not have been highly homogenous. Furthermore, no independent verification regarding 

which ACI construct was being measured in each study was possible due to lack of access to primary 

study data.  

Of particular concern was the inconsistently operationalised construct of treatment integrity, 

which appeared to be defined and measured in a variety of different ways across primary studies. Some 

studies, for instance, measured adherence and competence as a composite (combined) measure and did 

not refer to this construct as integrity (e.g., Haug et al., 2016; Haug et al., 2016), whilst others did refer 

to a similar composite measure (adherence and competence together) as measuring integrity (e.g., 

Holder et al., 2018). There were also inconsistencies regarding whether treatment differentiation was 

actually measured when assessing integrity. Some studies explicitly measured differentiation from 

other specific modalities (e.g., Gaume et al., 2018 used measures of therapist fidelity that differentiated 

between two treatment models used in the original trial: Motivational Enhancement Therapy and Social 

Behavior and Network Therapy).  Others generally measured the therapist behaviours that were 

explicitly non-adherent to the intended model, although did not then specify the alternative modalities 

being differentiated from (e.g., Spohr et al., 2016). Contrastingly, other authors did not explicitly 

measure differentiation from other models, although did refer to the construct of interest as integrity 

(e.g., Haug et al., 2016; Holder et al., 2016). 

As for other limitations of included studies, some did not apply gold standard methods to 

measure ACI constructs (i.e., lack of double-rating, sessions not randomly sampled, lengthy time-lag 

between rated sessions and time-point of outcome measurement, etc.). Certain ACI rating scales used 

in these studies had a restricted range, potentially attenuating the measurement of variability in ACI 

between therapists. Many samples were derived from either clinical trials or trainee psychotherapists, 

so the generalizability of results to routine practice settings is unclear. As many of the clinical trials 

applied rigorous methodological procedures to reduce ACI variability amongst therapists (i.e., 
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enhanced training, monitoring, supervision, independent rating of recordings), it is likely that there is 

greater ACI variability in routine care settings due to the frequent absence of these features (Baldwin & 

Imel, 2013). Hence, the ACI-outcome correlation could in fact be stronger and more important in 

routine clinical care. An implication of these methodological sources of uncertainty is that the 

correlations reported in this meta-analysis could be smaller than the “true effect” of ACI, particularly in 

routine care. 

Some limitations were also due to methodological aspects of the meta-analytic review. Primary 

studies may have controlled for therapeutic alliance in the ACI-outcome analyses, although if they also 

reported an unadjusted correlation between ACI-outcome, the latter was extracted for meta-analysis, to 

ensure that we could measure the specific correlation of interest with greater precision. However, not 

all studies controlling for the therapeutic alliance (or other confounders) also reported unadjusted 

correlations, which limited the precision of correlations extracted from some samples. The outcome 

measure time-point closest to the cessation of therapy was given preference over later time-points. The 

results of the review are therefore specific to exploring short-term (i.e., post-treatment) psychotherapy 

outcome, as longer-term follow-up outcomes were sparser.  Furthermore, it was not possible to 

consistently extract or to analyse data on duration or number of therapy sessions and so it is still 

unknown as to whether these factors had a moderating effect on ACI-outcome associations. It is also 

important to highlight that the NOS RoB scale used was originally designed to evaluate 

epidemiological/medical studies and not psychotherapy studies. The measure is therefore likely to have 

had poor construct validity for the studies included in the review. More suitable RoB tools exist that 

were not chosen. Finally, a large number of moderator analyses (subgroup and meta-regression 

analyses) were conducted, increasing the risk of type 1 errors (Mascha, 2015) and so we limited our 

interpretation to the models with lowest risk of bias. 

To address these shortcomings, future studies of ACI-outcome associations should: (1) aim to 

improve consistency in definitions and operationalisations of therapist adherence, competence and 
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integrity/fidelity (e.g., specifically by avoiding use of the term ‘treatment integrity/fidelity’ unless all 

three aspects of adherence, competence and differentiation are being measured together), (2) measure 

ACI constructs using the methodological standards proposed by Hogue et al. (1996) and listed above, 

(3) use hierarchical study designs with adequate sample sizes at each level and apply multilevel 

modelling, (4) control for common factors such the alliance and report adjusted/unadjusted results, (5) 

always report treatment duration/number of sessions delivered and (6) test if treatment duration or 

treatment modality (in studies with more than one treatment) moderate the ACI-outcome correlation. 

As it is plausible that the ACI-outcome correlation may be larger in routine-care settings, large sample 

naturalistic ACI-outcome studies using a range of psychotherapies with sufficient follow-up will be 

highly valuable in future.  

Clinical and Theoretical Implications 

It has been argued that small effect sizes attributable to ACI – such as those found in this review 

– are negligible, at least relative to broader relational and common factors (Wampold, 2015). However, 

the upper boundary of these effects (e.g., r = 0.23 for integrity) in hierarchical studies (which better 

control for therapist effects) equates to approximately 5.3% explained variance. This explained 

variance is equivalent to the estimated magnitude of therapist effects (Johns et al., 2019; 5%). 

Similarly, this estimate is comparable to the explained variance attributable to common factors such as 

the alliance (7.7%; Flückiger et al., 2018), goal consensus (5.7%; Tyron et al., 2018), empathy (7.8%; 

Elliott et al., 2018), positive regard (3.1%; Farber et al., 2018); congruence/genuineness (5.3%; Kolden 

et al., 2018) and perceived credibility (1.4%; Constantino et al., 2018). From this viewpoint, treatment 

integrity could potentially be as important as these wider therapist interpersonal skills.  However, more 

replications of the integrity-outcome association would need to occur before integrity can take its place 

alongside some of the more established process-outcome associations (e.g., the therapeutic alliance). 

Additionally, it may be that integrity is a construct that is more suited to formal comparative outcome 

studies (e.g., RCTs) as opposed to routine clinical practice settings.  This is because differentiation can 
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distinguish between treatments in a trial, but may be less relevant when differentiating between the 

possibly wide number of modalities that therapists may use in routine practice. Assessing and 

monitoring treatment integrity has clear value in clinical trials, including enhancing construct validity, 

internal/external validity and validity of statistical conclusions (Leichsenring et al., 2011). A potentially 

more relevant and clinically useful construct in routine practice maybe therapist competence.  To date, 

competency appears to have been more clearly conceptualised and has been more consistently 

positively associated with patient outcome (Zarafonitis-Müller et al., 2014). The specific competence-

outcome correlation in the treatment of anxiety problems (r = 0.34, ~d = .72, in Table 3) was 

considerably larger (explained variance = 11.6%) than all of the therapist relational skills listed above. 

As others have argued (e.g., Anderson et al., 2016), a balanced and realistic conclusion is that relational 

and technical skills are interwoven, and they reciprocally influence and potentiate each other. The 

provision of a convincing and coherent rationale for a treatment (a specific/technical skill) is likely to 

amplify perceived credibility and to foster goal consensus (common factors). Conversely, the genuine 

demonstration of empathy and positive regard by the therapist (common factors) will likely support, for 

example, anxious patients to engage with a challenging treatment procedure such as exposure (a 

specific/technical skill) more successfully. Exploring how therapists deliver treatment and the 

relationship to the outcomes produced is still a relatively new area of investigation and there remains 

much to be uncovered regarding these phenomena. For instance, a linear relationship between 

adherence and outcome has not been found (including in the current study). A curvilinear relationship 

has been found where medium adherence to the treatment manual may lead to optimal clinical 

outcomes compared to low or high adherence (Barber et al., 2006). Furthermore, an adherent therapist 

may be more impactful on patient outcome when the alliance is rated as low, as compared to when 

alliance is rated as high (Barber et al., 2008).  

We argue that competence/integrity-outcome associations increase through the integration of 

(1) detailed awareness of psychological treatment protocols, (2) routine outcome monitoring, (3) 
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generation of regular and routine self and supervisor ACI ratings using valid and reliable measures, (4) 

provision of corrective and specific supervisor feedback and (5) deliberate and sustained practice of 

micro-skills. Research in the fields of clinical supervision/training (Bradley & Becker, 2021; Milne et 

al., 2011) and deliberate practice (Chow et al., 2015) indicate that the above methods optimise learning 

transfer and lead to measurable improvements in clinical skills and thus therapist competence. The 

present findings lend support to clinical guidelines that require practicing therapists to formally monitor 

and demonstrate competence and/or integrity as part of their accreditation and employment 

requirements (e.g., National Collaborating Centre for Mental Health, 2020). This quality assurance 

policy seems especially relevant for the treatment of depression and anxiety – where the 

competence/integrity-outcome association is seemingly most important. 

Conclusions 

Therapist competence is associated with better clinical outcomes for adults who have received 

psychotherapy. This finding is a replication of a previous meta-analysis of CBT process-outcome 

studies specifically (Zarafonitis- Müller et al., 2014). Furthermore, treatment integrity, as defined by 

the skilful implementation of evidence-based treatment strategies with high differentiation may be 

associated with better psychotherapy outcomes, particularly during the treatment of depression and 

anxiety. Although the magnitude of competence-outcome and integrity-outcome associations is small-

to-moderate in statistical terms, these may be comparable to effect sizes for wider relational skills. The 

integrity-outcome findings are preliminary and conceptual clarification and replication of this 

association is needed in future. Some uncertainties remain about potential moderators of ACI-outcome 

relationships and its true magnitude in routine-practice settings.  Further research is clearly required. 

Data Transparency Statement 

This manuscript is a review of the literature and thus data were derived from existing resources. The 

data in this review have not been published previously. The methods used in this review and meta-

analysis are available in the Method and within the Supplementary Materials, including the search 
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strategy, databases searched, eligibility criteria, characteristics of included studies and associated effect 

sizes. Any additional data is available from the corresponding author upon reasonable request. 
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Table 1 

A Summary of Study Characteristics for Studies Using Non-Hierarchical Analyses to Investigate Process-Outcome Associations 
 

Notes. The above table is of effect size samples, not studies. One study/sample may be included across both adherence-outcome and competence-outcome study type as separate meta-analyses were conducted. 

No participants were included in the same meta-analysis more than once. Some studies did not report particular details and thus the summary characteristics could only be calculated from the studies that did 

report the relevant information. Risk of bias assessments are the proportions of the individual papers that scored low/moderate/high out of the total number of individual papers in that category (e.g. out of all 

adherence, non-hierarchical papers). K = total number of individual papers in that category, samples n = the number of individual samples in a particular category (this may be more than the number of individual 

studies due to some studies having process-outcome effect sizes for numerous sub-samples (e.g. samples receiving different interventions). SEDP = Supportive Expressive Dynamic Psychotherapy, CBT = 

Cognitive Behaviour Therapy, CT = Cognitive Therapy, IPT = Interpersonal Psychotherapy, MI/MET = Motivational Interviewing/Motivational Enhancement Therapy, EFT = Emotion Focused Therapy, 

STAGE-12 = Stimulant Abuser Groups to Engage in 12-Step intervention, STDPP = Short Term Psychodynamic Psychotherapy, STIP = Short-Term Interpretative Psychotherapy, STSIP = Short-Term 

Supportive Individual Psychotherapy, BAP = Brief-Adaptive Psychotherapy, IET = Interpersonal-Experiential Therapy, MBCT = Mindfulness Based Cognitive Therapy. STAPP = Short-Term Anxiety Provoking 

Psychotherapy, SBNT = Social Behaviour and Network Therapy, UK = United Kingdom, PTSD = Post Traumatic Stress Disorder, ED = Eating Disorders, BPD = Borderline Personality Disorder, USA = United 

Stated of America. 

Meta-

Analysis Patient N  Therapist N Treatment Modality 

Disorder Treated 

/Diagnosis 

Patient 

Demographics 

Therapist 

Demographics 

% 

coverage 

(per 

patient) 

Aspect of 

measure 

used 

Type of 

session data 

rated 

Alliance 

controlled 

Country 

in which 

study 

sited 

RoB 

assessment 

Non-

Hierarchical 

Adherence-

Outcome 

(k=28, 

samples 

n=37) 

 

54.46 

(76.06) 10.8 (7.61) 

Psychodynamic 

(18.92%), SEDP 

(5.41%), CBT 

(18.92%), CT (13.51%), 

MI/MET (8.11%), 

Mixed (5.41%), EFT 

(8.11%), IPT (5.41%).  

All remaining were 

2.8%: STIP, STSIP, 

BAP, IET, BRT, ET. 

Anxiety Disorders 

(16.22%), Substance 

Use/Addiction 

(16.22%), Depression 

(29.73%), Mixed 

(27.03%), 

Trauma/PTSD 

(8.11%), BPD (2.7%) 

58.91% female, 

mean age 39.14 

(9.55) 

63.48% female, 

mean age 35.98 

(4.87) 28.91% 

Sub-scale 

(48.65%), 

Whole 

scale 

(45.95%) 

Transcripts 

(2.7%), 

Audio 

recording 

(54.05%), 

Video 

recording 

(43.24%) 

Yes 

(5.41%), No 

(94.59%) 

USA 

(59.46%), 

Germany 

(16.22%), 

Canada 

(24.32%),  

 

 

 

 

 

 

 

Low 

(64.29%), 

Moderate 

(32.14%), 

High (3.57) 

Non-

Hierarchical 

Competence

-Outcome 

(k=27, 

samples 

n=32) 

 

127.56 

(243.67) 

21.81 

(43.77) 

Psychodynamic 

(9.38%), CBT 

(40.63%), CT (12.50%), 

MI/MET (6.25%), EFT 

(9.38%).  

All remaining were 

3.13%: CPT,  

Mixed, 

Experiential/client-

centred, IPT, STAPP, 

ET, Schema-Focused 

Therapy 

Anxiety Disorders 

(15.63%), Substance 

Use/Addiction 

(12.50%), Depression 

(28.13%), Mixed 

(31.25%), 

Trauma/PTSD 

(12.50%) 

52.93% female, 

mean age 39.98 

(5.9) 

72.11% female, 

mean age 35.81 

(5.17) 30.83% 

Sub-scale 

(25.00%), 

Whole 

scale 

(75.00%) 

Transcripts 

(3.13%), 

Audio 

recording 

(50.00%), 

Video 

recording 

(43.75%), 

NR (3.13%) 

Yes 

(12.5%), No 

(87.5%) 

USA 

(34.38%), 

Germany 

(15.63%), 

Canada 

(12.50%), 

Norway 

(6.25%), 

UK 

(28.13%), 

Australia 

(3.13%) 

 

 

 

 

 

 

 

 

Low 

(59.26%), 

Moderate 

(40.74%), 

High 

(0.00%) 

 

Non-

Hierarchical 

Integrity-

Outcome 

(k=3, 

samples 

n=4) 

 

134.5 

(66.16) 

12.00 

(14.14) 

MI/MET (50.00%), 

SBNT (25.00%), CBT 

(25.00%) 

Substance 

Use/Addiction 

(75.00%),, Anxiety 

Disorders (25.00%) 

36.03% female, 

mean age 38.38 

(4.79) 

Mean 

demographics 

across studies not 

calculated as 

only one study 

reported 40.63% 

Sub-scale 

(75.00%), 

Whole 

scale 

(25.00%) 

Audio 

recording 

(25.00%), 

Video 

recording 

(75.00%) 

Yes 

(0.00%), No 

(100%) 

USA 

(25%), 

UK 

(50%), 

Norway 

(25%) 

 

 

 

 

 

Low 

(100%), 

Moderate 

(0.00%), 

High 

(0.00%) 
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Table 2 

A Summary of Study Characteristics for Studies Using Hierarchical Analyses to Investigate Process-Outcome Associations 
 

 

 

Notes. The above table is of effect size samples, not studies. One study/sample may be included across both adherence-outcome and competence-outcome study type for instance as separate meta-analyses were 

conducted. No participants were included in the same meta-analysis more than once. Some studies did not report particular details and thus the summary characteristics could only be calculated from the studies 

that did report the relevant information. Risk of bias assessments are the proportions of the individual papers that scored low/moderate/high out of the total number of individual papers in that category (e.g. out of 

all adherence, non-hierarchical papers). K = total number of individual papers in that category, samples n = the number of individual samples in a particular category (this may be more than the number of 

individual studies due to some studies having numerous process-outcome effect sizes for different sub-samples). CBT = Cognitive Behaviour Therapy, MI/MET = Motivational Interviewing/Motivational 

Enhancement Therapy, STAGE-12 = Stimulant Abuser Groups to Engage in 12-Step intervention, STDPP = Short Term Psychodynamic Psychotherapy, MBCT = Mindfulness Based Cognitive Therapy, UK = 

United Kingdom, PTSD = Post Traumatic Stress Disorder, USA = United Stated of America. 

 

 

 

 

 

Meta-

Analysis 

Patient 

N  

Therapist 

N 

Treatment 

Modality 

Disorder 

Treated/Diagnosis 

Patient 

Demographics 

Therapist 

Demographics 

% 

coverage 

(per 

patient) 

Aspect of 

measure 

used 

Type of 

session data 

rated 

Alliance 

controlled 

Country in which 

study sited 

RoB 

assessment 

Hierarchical 

Adherence-

Outcome 

(k=7, 

samples 

n=8) 

 

81.63 

(68.77) 

22.43 

(18.12) 

CBT (37.50%) 

 

All remaining were 

12.50%: Mixed, 

STAGE-12, 

STDPP, CPT, 

MBCT. 

Anxiety Disorders 

(12.50%), Substance 

Use/Addiction 

(12.50%), Depression 

(37.50%), Mixed 

(12.50%), 

Trauma/PTSD 

(12.50%), ED (12.50%) 

64.70% female, 

mean age 33.50 

(7.03) 

62.30% female, 

mean age 48.05 

(3.32) 36.42% 

Sub-scale 

(25.00%), 

Whole 

scale 

(75.00%) 

Audio 

recording 

(37.50%), 

Video 

recording 

(50.00%), 

NR 

(12.50%) 

Yes 

(25.00%), 

No 

(75.00%) 

USA (37.50%), 

Germany 

(12.50%), The 

Netherlands 

(25.00%), 

Denmark 

(12.50%), 

Switzerland 

(12.50%) 

 

 

 

 

 

Low (85.71%), 

Moderate 

(14.29%), 

High (0.00%) 

 

 

 

Hierarchical 

Competence

-Outcome 

(k=7, 

samples 

n=7) 

 

73.86 

(38.79) 

11.83 

(6.01) 

Psychodynamic 

(28.57%), CBT 

(28.57%) 

 

All remaining were 

14.29%: STAGE-

12, CPT, MBCT 

Substance 

Use/Addiction 

(14.29%), Depression 

(42.86%), Mixed 

(28.57%), 

Trauma/PTSD (14.29%) 

68.45% female, 

mean age 40.19 

(7.2) 

89.63% female, 

mean age 44.67 

(6.49) 63.54% 

Sub-scale 

(28.57%), 

Whole 

scale 

(71.43%) 

Audio 

recording 

(42.86%), 

Video 

recording 

(42.86%), 

NR 

(14.29%) 

Yes 

(42.86%), 

No 

(57.14%) 

USA (42.86%), 

The Netherlands 

(14.29%), 

Switzerland 

(14.29%), UK 

(14.29%), New 

Zealand 

(14.29%) 

 

 

 

 

 

 

 

 

Low (57.14%), 

Moderate 

(0.00%), High 

(42.86%) 

Hierarchical 

Integrity-

Outcome 

(k=3, 

samples 

n=3) 

 

135.00 

(89.94) 

5.33 

(1.53) 

MI/MET (66.67%), 

CPT (33.30%) 

Substance 

Use/Addiction 

(66.67%), 

Trauma/PTSD (33.33%) 

46.87% female, 

mean age 51.57 

(19.18) 

Mean 

demographics 

across studies not 

calculated as 

only one study 

reported 56.00% 

Sub-scale 

(66.67%), 

Whole 

scale 

(33.33%) 

Audio 

recording 

(66.67%), 

Video 

recording 

(33.33%) 

Yes 

(0.00%), No 

(100.00%) 

USA (33.33%), 

Switzerland 

(33.33%), Multi-

National 

(33.33%) 

 

 

 

 

 

Low (66.67%), 

Moderate 

(33.33%), 

High (0.00%) 
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Table 3 

Subgroup Analyses for Non-Hierarchical Adherence-Outcome and Competence-Outcome Effect Sizes 

 
Group Variable Subgroup k Effect 

Size (r) 

95% CI Q I2 (%) Diff between 

subgroups 

(p) 

Adherence  

- outcome 

        

 Problem 

Targeted 

Anxiety Disorders 6 0.11 -0.19,0.38 14.49** 67.46 0.765 

  Depression/ Mood 

Disorders 

11 0.09 -0.06,0.23 13.81 27.57  

  Mixed Problems 10 0.10 -0.13,0.31 22.94 60.77  

  Substance 

Use/Addiction 

6 -0.02 -0.33,0.30 37.52*** 86.68  

  Trauma/PTSD 3 -0.11 -0.70,0.58 4.98 59.80  

 Treatment 

Modality 

CBT 7 -0.01 -0.18,0.16 8.70 31.02 0.432 

  CT 5 0.23 -0.07,0.50 6.82 41.37  

  EFT 3 -0.11 -0.7,0.58 4.98 59.80  

  IPT 2 0.21 -0.12,0.49 0.07 0.00  

  MI/MET 3 0.05 -0.28,0.37 5.81 65.60  

  Mixed 2 0.03 -1.0,1.0 23.61*** 95.76  

  Psychodynamic 7 0.17 -0.27,0.55 29.39 79.58  

  SEDP 

 

2 -0.07 -0.98,0.98 2.77 63.85  

 Alliance 

Confound 

Controlled 

Not Controlled 

2 

35 

0.02 

0.07 

-0.64,0.67 

-0.03,0.17 

0.46 

101.34*** 

0.00 

66.45 

0.673 

Competence - 

outcome 

        

 Problem 

Targeted 

Anxiety Disorders 5 0.34 0.00,0.60 9.68* 58.69 0.002* 

  Depression/ Mood 

Disorders 

10 0.25 0.06,0.43 26.91** 66.55  

  Mixed Problems 9 0.21 0.09,0.33 17.32** 53.81  

  Substance 

Use/Addiction 

4 -0.11 -0.36,0.14 10.40* 71.15  

  Trauma/PTSD 4 0.06 -0.35,0.45 6.00 50.02  

 Treatment 

Modality 
       

  CBT 13 0.21 0.07,0.34 49.21*** 75.61 <0.001** 

  CT 4 0.37 0.15,0.55 2.21 0.00  

  EFT 3 -0.05 -0.49,0.42 1.96 0.00  

  MI/MET 2 0.01 -0.17,0.18 0.10 0.00  

  Psychodynamic 3 0.16 -0.84,0.91 10.58** 81.10  

 Alliance 

Confound 

Not Controlled 

Controlled 

28 

4 

0.19 

-0.01 

0.09,0.29 

-0.36,0.35 

107.12*** 

8.37* 

75.58 

64.15 

0.101 

         

Notes. CI = Confidence Interval. CBT = cognitive behaviour therapy, CT = cognitive therapy, EFT = emotion focused 

therapy, IPT = interpersonal psychotherapy, MI/MET = motivational interviewing/motivational enhancement therapy, 

SEDP = supportive expressive dynamic psychotherapy. *significant at p < .01 threshold, **significant at p < .001 threshold, 

between subgroup differences significant at Bonferroni adjusted p < .017 threshold for multiple testing (in bold). 
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Figure 1 

Forest Plot for Non-Hierarchical Adherence-Outcome Meta-Analysis 
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Figure 2 

Funnel Plot for Non-Hierarchical Competence-Outcome Meta-Analysis 
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Figure 3 

Forest Plot for Non-Hierarchical Integrity-Outcome Meta-Analysis 
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Figure 4 

Forest Plots for Hierarchical Adherence-Outcome, Competence-Outcome and Integrity-Outcome 

Meta-Analyses 
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