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Clinical or Methodological Significance of this Article: This paper addresses the
methodological issues on the operationalization of the alliance in youth psychotherapy, by
assessing the factor structure of one of the most popular measures in the field. Progress
achieved in research regarding the methods used to measure the alliance is crucial for a deeper

understanding of nature and role of the alliance in the treatment of young people.



Abstract

Objective: The Working Alliance Inventory short form (WAI-S) is one of the most commonly
used alliance measures with adolescents. Yet, its factor structure has received minimal attention
in the youth alliance literature. This study investigated the factor structure of the WAI-S in
psychotherapy for adolescent depression and explored its measurement invariance across time,
therapeutic approaches and patients’ and therapists’ perspectives. The existence of method
effects associated with the negatively worded items of the scale was also assessed. Method:
The setting of this study is the IMPACT trial, a randomised controlled trial assessing the effects
of three therapeutic interventions in the treatment of adolescent depression. The WAI-S was
completed at 6, 12 and 36 weeks after randomisation by 338 adolescents and 159 therapists.
Data were analysed using confirmatory factor analysis. Results: The hypothesised Bond-Task-
Goal alliance structure was not supported and a general, one-factor model was found to be
more psychometrically valid. The existence of a method effect and measurement invariance
across time and treatment arms were also found. Conclusions: While the distinction between
the specific alliance dimensions is conceptually and clinically interesting, at an empirical level

the alliance features of the WAI-S in youth psychotherapy remain strongly intercorrelated.

Keywords. Alliance; youth psychotherapy; Working-Alliance-Inventory; confirmatory factor

analysis; method effect; measurement invariance.

The therapeutic alliance is at the heart of clinical work with both adults and youth, and there is
a long history of empirical research exploring the concept (Fluckiger, Del, Wampold, &
Horvath, 2018; Karver, De Nadai, Monahan, & Shirk, 2018). Yet there is no consensually

accepted definition of the alliance and there have been few attempts to differentiate its content



and structure in an empirically meaningful way (Horvath, 2018; McLeod, 2011). Despite the
lack of consensus about its features, the alliance has been mainly described as a
multidimensional phenomenon (Bordin, 1979; DiGiuseppe, Linscott, & Jilton, 1996; Freud,
1946; Shirk & Saiz, 1992). Consistent with the adult literature, Bordin’s (1979) definition of
the alliance, as the agreement between patient and therapist on therapy goals and tasks in the
context of an emotional bond, is one of the most widely used with younger patients too. This
definition involves three interrelated dimensions: 1) agreement on goals relates to a shared
understanding of the changes that the therapeutic process aims towards; 2) agreement on tasks
relates to a shared understanding of the activities necessary to meet such goals; and 3) the bond
refers ‘to the nature of the human relationship between therapist and patient” (Bordin, 1979, p.
254).

Despite its popularity, it remains uncertain whether Bordin’s three-dimensional model
adequately captures the construct of the alliance with young people. The alliance structure and
the relative importance of its dimensions might in fact be different with this age group. From
a theoretical perspective, more has been written about the affective/relational dimension (i.e.
bond) than any other alliance dimensions with youth (Freud, 1946; Karver et al., 2008; Shirk
& Saiz, 1992; Zack, Castonguay, & Boswell, 2007). The emphasis on the emotional connection
between patient and therapist is based on the assumption that a positive bond is an essential
prerequisite to foster young people’s participation in the therapeutic work. Furthermore,
important developmental considerations concern the task and especially the goal dimension of
the alliance with youths. Firstly, a variety of cognitive skills is necessary to formulate long
term-therapeutic goals and to elaborate the link between such broad, sometimes abstract, goals
and the specific tasks of therapy (Shirk, 2013; Zack et al., 2007). Accordingly, it has been
argued that young people might find it difficult to discriminate between therapeutic goals and

tasks (Zack et al., 2007). Besides, developing an agreement on goals may be particularly



challenging in an age group that is often referred to treatment by others, may not see the
problem as being 'in' them, and whose developmental needs for independence may interfere
with the establishment of a collaborative relationship with an adult (Kazdin, 2003). Some have,
however, criticized the exclusive emphasis on the bond for failing to recognise the importance
of the more contractual features of the alliance, especially in the treatment of older children

and adolescents (DiGiuseppe et al., 1996; Sandler, Kennedy, & Tyson, 1980).

Developmental issues should be taken into account when assessing the alliance with young
people (Norcross, 2011); yet in most cases the operationalisation of the construct in youth
psychotherapy has been directly imported or only mildly revised from adult core alliance
scales. While the alliance is considered a multidimensional concept from a theoretical point of
view, empirical evidence has thus far failed to fully support this multidimensionality in
adolescent samples (Diamond, Hogue, Liddle, & Dakof, 1999; Faw, Hogue, Johnson,
Diamond, & Liddle, 2005; Fjermestad et al., 2012; Hogue, Dauber, Stambaugh, Cecero, &
Liddle, 2006; Meyer et al., 2002; Shelef & Diamond, 2008; Shelef, Diamond, Diamond, &
Liddle, 2005). Research on the characteristics of the alliance with young people is
underdeveloped and little is known about the factor structure and measurement invariance of
alliance scales for this age group (Elvins & Green, 2008; Karver et al., 2018; McLeod, 2011).
The Working Alliance Inventory

Among the most frequently used measures of the alliance in adult and youth psychotherapy are
the Working Alliance Inventory (WAI; Horvath & Greenberg, 1989) and its short form (WAI-
S; Tracey & Kokotovic, 1989). The WAI was originally designed for adult therapy and then
adapted for use with young people (DiGiuseppe et al., 1996, Figueiredo, Dias, Lima, & Lamela,
2016). Nevertheless, the original, and especially the short version of the WAI (WAI-S; Tracey
& Kokotovic, 1989) are the most commonly chosen instrument for measuring youth alliance

(Karver et al., 2018; McLeod, 2011; Shirk, Karver, & Brown, 2011). The WAI was developed



from a theory-based approach with the aim to measure Bordin’s (1979) alliance model.
Accordingly, it includes three subscales assessing each of the hypothesised dimensions of goal,
task and bond. While the correlation between the subscales was shown to be high in the original
measure development study (especially between Goal and Task), no use was made of factor
analysis methods in the development of the subscales (Horvath & Greenberg, 1989).
Subsequent research attempted to explore whether the theoretical dimensions of the alliance
were empirically supported but yielded mixed results.

Tracey and Kokotovic (1989) were the first to examine the construct validity and factor
structure of the WAI. They conducted confirmatory factor analysis (CFA) on 84 adult patients’
and 123 therapists’ ratings of the WAI after the first session of counselling. Three alliance
models were tested: 1) a model with only one general alliance factor, 2) Bordin’s three-factor
model, and 3) a bi-factor model with one common factor for all items and three separate factors
for the three subscales. The authors found that the bi-factor structure fit the data best for both
patients’ and therapists’ ratings. Based on this first CFA, Tracey and Kokotovic (1989) selected
the four highest loading items on each of the three dimensions (Task, Goals and Bond) to
develop a short form of the WAI (the WAI-S). A second set of CFAs was then conducted on
these 12 items, which also supported the bi-factor structure of the WAI-S. However,
methodological issues might have influenced these finding. For instance, the sample size was
small and the fit indexes for the bi-factor solution were not within the currently accepted
ranges. Further, the method of extracting the items from the original CFA to form the WAI-S
should ideally have been validated in a different sample.

Subsequent research failed to confirm the hypothesised three-factor structure of the WAI. In
the adult alliance literature, a few studies using exploratory factor analytic techniques found
two rather than three factors, with one factor including Goal and Task items together, and the

other factor comprising Bond items (Andrusyna, Tang, DeRubeis, & Luborsky, 2001; Hatcher



etal., 1996). CFA studies also failed to support the three-factor structure of the WAI and WAI-
S in adult psychotherapy (Corbiére, Bisson, Lauzon, & Ricard, 2006; Falkenstréom, Hatcher, &
Holmaqvist, 2015; Hatcher & Gillaspy, 2006).

Less research is available in youth psychotherapy. To our knowledge, only three studies have
assessed the factor structure of different version of the WAI with young people and none of
them supported the hypothesised Goal-Task-Bond alliance model (Anderson et al., 2012; G. S.
Diamond et al., 2006; DiGiuseppe et al., 1996). DiGiuseppe and colleagues (1996) were the
first to explore the factor structure of WAL in youth psychotherapy. Their findings were mixed:
while patients’ ratings of the adolescent version of the scale (WAI- A) resulted in a single,
large alliance factor; therapists’ ratings of the WAI yielded one general factor and the three
separate factors of goal, task and bond. Similarly, a principal component analysis of
adolescents’ and therapists’ ratings of the original version of the WAI yielded a one-factor
solution for both adolescent and therapist perspectives, in the context of specific treatments for
adolescents with cannabis dependence (Dennis et al., 2002; Diamond et al., 2006). A general
one-factor model was also found in a CFA study assessing the structure of an online adaptation
of the WAI-S in therapist-assisted online cognitive behavioural therapy for youth anxiety,
where a single-factor alliance was found for the adolescent ratings; while the parents’ ratings
were explained by a two-factor model (i.e. bond and combined task and goal) (Anderson et al.,
2012).

Overall, empirical evidence seems to suggest that the WAI measures a general, one-factor
alliance construct when rated by young people. This is in line with the literature on the factor
structure of a range of youth alliance measures, which also found a single, general alliance
factor (Diamond et al., 1999; Faw et al., 2005; Fjermestad et al., 2012; Hogue et al., 2006;
Meyer et al., 2002; Shelef & Diamond, 2008; Shelef et al., 2005). However, caution should be

taken when interpreting these findings due to some common methodological limitations.



The majority of the studies on the factor structure of the WAI with adolescents had a relatively
small sample size and their generalisability was limited due to the inclusion of specific target
groups (e.g., hard-to-treat samples of primarily male, substance-abusing adolescents) or type
of treatment (e.g. online therapy). This might result in factors that are specific to one data set,
difficult to replicate, and not necessarily representative of a larger population (Lingard &
Rowlinson, 2005). Additionally, measurement invariance has been neglected in youth alliance
research. Measurement invariance, a statistical property of a measurement that indicates that
the same underlying construct is being evaluated across groups or time, is a crucial prerequisite
for valid comparisons of test scores over time or between different groups. This is particularly
relevant since the WAI-S has increasingly been used in longitudinal research as well as across
different types of treatment, rater perspectives and client group. Yet, to our knowledge no
research has investigated whether the WAI-S structure differs across time, various
psychotherapy modalities or raters in youth psychotherapy.

Another critical aspect is related to the alliance measures themselves and concerns the item
wording. Although it is common for alliance measures, like the WAI, to include items worded
in opposite direction, this might result in response bias, difficulties in processing reverse-
worded items, and therefore possible method effects; which can affect the results of factor
analytic studies, creating polarities (DeVellis, 2016). There is, however, lack of research on the
impact of item wording on the latent structure of the WAI-S in youth psychotherapy.

In the context of these limitations and existing gaps, recent major reviews of the empirical
literature on the alliance have called for further investigation of the dimensionality of the
alliance measures (Horvath, 2011; Karver et al., 2018). If alliance scales should help to better
understand the nature and role of the alliance in youth psychotherapy, it is essential to identify
if they measure different features and, if so, to determine if particular aspects of the alliance

are more associated with outcomes than others.



The Current Study

Despite the WAI-S (Tracey & Kokotovic, 1989) being the most used alliance measure with
adolescents (Karver et al., 2018; McLeod, 2011; Shirk et al., 2011), little research has been
conducted on its structure with this age group. The aim of this study is to address this gap by
investigating the factor structure of the WAI-S and its measurement invariance in youth

psychotherapy. This study has the following specific aims:

1) To investigate whether the hypothesised Bond-Task-Goal alliance model of the WAI-
S is empirically supported, or whether a different alliance structure represents a better
fit in three types of time-limited psychotherapy for adolescent depression.

2) To evaluate whether the alliance structure is invariant a) over the course of therapy; b)
across rater groups (adolescents and therapists); and c) across different therapeutic
approaches.

3) To examine the existence of method effects associated with the negatively worded

items of the WAI-S.

Method:

Participants

The setting for this study is the Improving Mood with Psychoanalytic and Cognitive Therapies
(IMPACT) trial, the first multicentre, pragmatic, RCT assessing the medium-term effects of
three therapeutic interventions in the treatment of adolescent depression (Goodyer et al., 2017,
2011). 465 adolescents (aged between 11 and 17 years) with diagnosis of depression were
randomised to receive either cognitive behavioural therapy (CBT), short-term psychoanalytic
psychotherapy (STPP) or brief psychosocial intervention (BPI). Full details of the procedure
of the IMPACT study are reported in Goodyer and colleagues (2011, 2017). The present study

included only participants who received treatment and had at least one rating of the alliance



completed by the adolescent or their therapist. Sample sizes vary between different analyses
due to missing values.

WAI-S sample. This sample consisted of 338 adolescents, i.e. all participants who
completed one or more WAI-S over time. The adolescent in this sample were treated by 157
therapists. The median and mode of number of patients treated by each therapist was 1, with
only a few therapists treating more than one patient. Specifically, 64% of therapists had only 1
patient, 19% had 2 patients and 18% had 3 patients or more.

WAI-S-T sample. This sample consisted of 159 adolescents with at least one rating of
the alliance completed by 72 therapists. The median and mode of number of patients treated
by each therapist was 1: 61% of therapists had only 1 patient, 15% had 2 patients and 24 % had
3 patients or more.

Demographic information for the adolescents in both samples is displayed in Table 1. No
demographic information was collected for the therapists.

[Table 1 near here]

Measures

Demographics. Age, sex, and ethnicity were assessed with a demographic
questionnaire at baseline.

Therapeutic alliance. The therapist and patient short-version of the WAI-S (Horvath
& Greenberg, 1989; Tracey & Kokotovic, 1989) were completed at 6, 12 and 36 weeks after
randomisation. The WAI-S aims to measure Bordin’s (1979) conceptualization of the working
alliance. Accordingly, it includes three subscales assessing: (a) agreement on goals, (b)
agreement on tasks and (c) the emotional bond between patient and therapist. Both the WAI-S
and its therapist version (WAI-S-T) consist of 12 items (10 positively worded and 2 negatively
worded), 4 in each subscale, rated on a 7-point response scale (from 1=Never to 7=Always).

The scale yields different scores for each subscale as well as an aggregate overall score, with



higher scores reflecting a stronger working alliance. The WAI-S demonstrated good validity
and reliability (Horvath & Greenberg, 1989, Tracey & Kokotovic, 1989) as well as good
internal consistency within youth samples (Capaldi, Asnaani, Zandberg, Carpenter, & Foa,
2016; Dennis et al., 2002; Hawley & Garland, 2008; Tetzlaff et al., 2005).
Statistical Analyses

WAI-S factor structure. CFA estimated using maximum likelihood estimation with
robust standard errors (MLR) and a Satorra-Bentler (S-B) scaled test statistic was used to
investigate the factor structure of the WAI-S. Four alliance models were tested and compared
to each other: 1) a three-factor model with the hypothesised three correlated subscales of Task,
Goal and Bond (Horvath & Greenberg, 1989); 2) a one-factor model with all items loading into
a general alliance factor; 3) a two-factor model with Collaboration (Goal and Task items
combined) as one factor, and the Bond items as the other correlated factor (Shirk & Saiz, 1992),
and 4) a bi-factor model with one general alliance factor at one level, and the three subfactors
of Goal, Task, and Bond (Tracey & Kokotovic, 1989). In the bifactor model, all correlations
between latent variables were constrained to be zero. The hypothesised models are described
graphically in Figure 1 to 4 in the supplementary material.
Following guidelines from Kenny (2015) and Hu and Bentler (1999), to assess model fit we
evaluated fit statistics from different categories, including the root mean square error of
approximation (RMSEA), the standard root mean square residual (SRMR) as well as two
incremental fit measures: the comparative fit index (CFI) and the Tucker-Lewis index (TLI).
According to the most used conservative criteria, CFI and TLI values between 0.90 and 0.95
were considered an indication of acceptable fit, and values above 0.95 indicated good fit (Hu
& Bentler, 1999; Kenny, 2015). SRMR values less than 0.08 were considered an indication of
a good fit, as RMSEA values below .06; though RMSEA values between 0.06 and 0.08 were

deemed acceptable, values in the 0.08 to 0.10 range were considered marginal fit, and values



> 0.10 poor fit (Hu & Bentler, 1999; Kenny, 2015). A model was determined to be well-fitting
if at least three of these four indices demonstrated good fit. If there were problems with the
model estimation, including model non-convergence, correlations between the latent variables
over 1.0 (i.e., ‘out of bound'), negative measurement error variances or invalid values for path
estimates, the factor solution was considered ‘improper’ (Kyriazos, 2018). No post-hoc
modifications were performed to improve model fit. Owing to the non-nested nature of the
different hypothesised models, a statistical test of model comparison was not available and two
model-fit criteria, the Akaike information criterion (AIC) and the Expected cross-validation
index (ECVI), were used to compare the quality of models. Smaller values on AIC and ECVI
indicate better fit.

The amount of missing WAI-S items was very low across samples and ranged from 0 to 1.7%.
Missing data were assumed to be missing at random (MAR) (Rubin, 1987) and were handled
using full information maximum likelihood (FIML). In FIML procedure, missing values are
not imputed, but coefficients (such as loadings and variances) are estimated using all available
data rather than complete cases only.

Nesting within therapists. Although in both samples patients were nested within
therapists, the majority of therapists treated only one patient. Therefore, we expected this
statistical dependency not to be high. Nevertheless, we attempted multilevel CFA to estimate
both within- and between-person variation in the assessment of the alliance structure. This
failed to converge in both samples likely because the median and mode number of cases per
therapist was 1, limiting distinction between case and therapist.

Method effect. To assess the performance of the negatively worded items of the WAII-
S, a residual method effect was investigated by allowing the errors of the two negatively
worded items to be correlated in the CFA analyses. Each alliance model was tested twice: the

first time with uncorrelated errors, the second time the model specification included the



correlation between the error of the two negatively worded items (e.g. accounted for the method
effect). These two nested models were then compared against each other using the chi-square
difference test.

Measurement Invariance. Once the best fitting model(s) of the WAI-S was
established in both samples at the first time-point assessment (6 weeks), we conducted a series
of CFAs for each time point and for each treatment arm separately to assess configural
invariance. Configural invariance refers to a qualitatively invariant measurement pattern of
latent constructs across groups and/or over time. If the same measurement model had the best
fit in all groups, as well as having at least adequate fit (in terms of normative fit indices), we
considered this as an indication of configural invariance. Subsequently, to test for metric and
scalar measurement invariance across raters and treatment arms we conducted multiple groups
CFA with MLR on the best fitting model(s) using a series of increasingly stringent model
comparisons: configural (i.e. with no constraints) to metric (i.e. with factor loadings
constrained to be equivalent across the groups) to scalar model (i.e. with both factor loadings
and item intercepts constrained to be equivalent across the groups). This was done to assess
whether constraining specified model parameters across groups resulted in a significant
improvement or worsening of model fit. To assess longitudinal measurement invariance, we
specified a longitudinal structural equation model for which we then progressively add the
invariance constraints by successively setting the equality of the parameters of the
measurement model across time points. Correlations among residuals for the same items at
different time-points were estimated freely.

Change in model fit was evaluated by differences in CFl and S-B scale-corrected chi-square
difference tests. Following the most used guidelines, a difference in CFI (ACFI) less than .01

was considered indicative of no meaningful difference in model fit and, therefore, indicative



of measurement invariance (Cheung & Rensvold, 2002). Since chi-square tests are sensitive to
sample size, ACFI > 0.01 was our primary indication of violation of measurement invariance.
All sets of analyses were performed separately on the adolescents’ and therapists’ ratings of
the WAI-S. Descriptive analyses were conducted using SPSS (IBM, 2016). All other analyses
were conducted in R (R Core Team, 2018) using the Lavaan package (Rosseel, 2012).
Results

Descriptive Statistics

The number of WAI-S completed by adolescents was 223 at 6 weeks, 247 at 12 weeks and 222
at 36 weeks. Therapists completed 139, 119 and 63 WAI-S-T at 6, 12 and 36 weeks,
respectively. Descriptive statistics and correlations matrix of WAI-S and WAI-S-T items for
both samples at all time points can be found in the supplementary Table 2-7. Since the
negatively worded items were reversed, all correlations were positive. In both samples, but
especially in the WAI-S, the correlations involving the negatively worded items (item 4 and
10) were lower compared to those resulting from the associations of the positively worded
items. This raised questions about the performance of the negatively worded items, which was
further assessed using CFA.

Information about the number of therapists and the patients treated by each therapist in both
samples are provided in the Supplementary Table 8.

Factor Structure of WAI-S

Table 2 provides an overview of the results from the CFAs conducted on the adolescents’
ratings of the WAI-S at 6 weeks. Of all models tested, the two-factor had the best fit, with all
fit indices within the threshold for good model fit, and the lowest values in both comparative
indices (AIC and ECVI). The fit indices for the one-factor solution were almost as good,
ranging between acceptable to good fit. Despite its better fit, the two-factor model estimated a

high correlation between its two factors (r=0.91), which questions whether the WAI-S does



meaningfully differentiate between Bond and Collaboration. In contrast, both the three-factor
and the bi-factor models could not be reliably estimated in this sample and therefore are not
reported. In particular, the three-factor solution, despite converging normally, it was considered
unreliable due to out of bound correlation (r>1) between the Goal and Task scales. A
correlation of >1 indicates the presence of problems with the model - often referred to as
Heywood case-, which renders the factor solution invalid or ‘improper’ (Kenny, 2015;
Kyriazos, 2018). The bi-factor model failed in this sample and at all time points due to
identification problems given the covariance matrix could not be inverted. When a model is
not identified, that generally means it is too complex given the amount of information in the
covariance matrix and it is advisable to reduce the complexity of the model or to increase the
number of items (Hartman; 2017). Information about factor loadings for the models tested are

provided in Supplementary Table 9.

[Table 2 near here]

Factor Structure of WAI-S-T

The bi-factor model could not be identified in the WAI-S-T sample too due to convergence
problems. All other models showed an overall acceptable fit, with only minor differences in fit
between models (see Table 2). Although the differences between the models were small, the
two-factor solution had the lowest values for both the AIC and ECVI comparative indices,
demonstrating a better fit compared to all rivalling models. The latent variable correlations
were high in both multifactor models, especially in the three-factor solution where the
correlation between the Goal and Task scales was 0.98, and those between the Bond scale and
the Goal and Task scales were both 0.96. In the two-factor model, the correlation between
Bond and Collaboration was also high (r=0.96). Information about factor loadings for all

models are provided in Supplementary Table 10.



CFA results of the best fitting models (e.g. the one-factor and two-factor models) in both
samples at all time points are reported in the configural analyses section; all sets of CFA testes
can be obtained from the authors.

Method Effect

As shown in the Table 2 (last row for each group), chi-square difference tests suggested that in
both samples each model that accounted for the method effect showed a significantly better fit
compared with the equivalent model with uncorrelated errors. This indicated the existence of
a method effect associated with the negative item phrasing on the WAI-S. To account for this
issue all models tested with CFA included the correlation between the error of the two
negatively worded items in their model specification.

Longitudinal Measurement Invariance

Table 3 and 4 report the results of CFAs for the one-factor and two factor models conducted
on the WAI-S and WAI-S-T samples separately for all three assessment time points. In both
samples, the two-factor model consistently had the best fit for the data across time, as suggested
by lower scores on the AIC and ECVI compared to the one-factor model. However, the
estimated inter-factor correlation was consistently very high. Since in both samples each model
demonstrated a similar model fit across time, longitudinal configural invariance was supported
and we proceeded with multigroup CFA to test for metric and scalar invariance.

[Table 3 and 4 near here]

In order to formally test measurement invariance, a longitudinal CFA model was set up for the
three time points in both samples separately. In the WAI-S sample, for both the one-factor and
two-factor WAI-S structure the ACFI criterion (ACFI<0.01) and the chi-square difference tests
indicated no significant difference in model fit from the configural to the metric model (1-
factor model: Ay2 (22)=27.05 p=0.209, ACFI =.001; two-factor model: Ay2 (22)= 22.09 p=

0.335, ACFI = 0) and from the metric to the scalar model (one-factor model: Ay2 (24)=24.38



p= 0.439 ACFI =0, two-factor model: Ay2 (24)= 23.74 p= 0.467, ACFI = 0). Similarly, in the
WAI-S-T sample, both the chi-square difference test and ACFI criterion supported metric
invariance of both the one and two-factor model (one-factor model: Ay2 (22)=30.63 p=0.104;
two-factor model: ACFI =0.001; Ay2 (22)=21.63 p=0.361, ACFI = 0). From metric to scalar
invariance, the chi-square difference tests yielded small p-values, the ACFI criterion again
supported scalar invariance (one-factor model: Ay2 (24) = 64.29, p <0.001, ACFI =.001; two-
factor model: Ay2 (24) =71.31 p <0.001, ACFI=0.008). Since in both samples the differences
in CFI across the increasingly constrained models did not indicate any meaningful difference
in model fit (ACFI < 0.01) for both the one-factor and two-factor WAI-S structure across time
(Cheung & Rensvold, 2002), longitudinal measurement invariance was supported for both the
adolescents’ and therapists’ WAI-S ratings.

[Table 5 near here]

Measurement Invariance Across Raters

As shown in table 3 and 4, there was a high level of convergence between the therapist-reported
and adolescent-reported alliance structure, with the two-factor model showing the best fit for
the data in both samples. As such, configural invariance between rater groups was also
supported. To assess for metric and scalar invariance we conducted multiple group CFA across
the WAI-S and WAI-S-T samples at 6 weeks. When adolescents’ and therapists’ ratings were
compared on the one-factor model, metric and scalar invariance did not hold, as indicated by
both a significant chi-square difference test and a difference in CFI larger than .01 (Ax2 (22)=
47.5 p<.001, ACFI =.012; Ay2 (22)= 191.2 p<.001, ACFI = .058, respectively for metric and
scalar invariance). For the two-factor model, instead, metric invariance passed the ACFI
criterion (Ay2 (10) =35.3 p<.001, ACFI = 0.008) and only scalar invariance did not hold (Ay2

(10)=169.0 p<.001, ACFI = 0.051). Therefore, across raters there was no support for full



measurement invariance of the WAI-S, but configural and metric invariance were found (weak
invariance) for the two-factor model only.

Measurement Invariance Across Treatments

The WAI-S-T sample was deemed too small to be divided into subgroups, therefore,
measurement invariance was tested in the WAI-S sample only. Table 5 shows the results of the
CFA conducted on the adolescents’ ratings for each type of treatment at 6 weeks (BPI: N=72;
CBT: N=78; STPP: N=73). In line with previous results, the two-factor model consistently had
a better fit compared to the one-factor model across therapeutic approaches. This finding
supported configural invariance across treatment groups and we proceeded to test full
measurement invariance. For the one-factor structure, although the scalar model failed the chi-
square difference test (Ay2 (22) =34.7 p=0.042), according to the ACFI criterion both metric
and scalar invariance held (Ay2 (22) =22.8 p=0.413, ACFI =.0; ACFI=.007 respectively).
Metric and scalar invariance were also found for the two-factor structure according to both the
chi-square difference test and the ACFI criterion (Ay2 (20) =28.3 p=0.105, ACFI = 0.005; Ay2
(20) = 26.7 p=0.142, ACFI = 0.004 respectively).

[Table 5 near here]

Discussion

The current study is the first to evaluate the factor structure of the WAI-S and its measurement
invariance in psychotherapy for adolescent depression. Although the WAI-S is based on
Bordin’s (1979) definition of the alliance and therefore structured in three subscales (Task,
Bond and Goal), the results of this study do not provide empirical support for this measurement
model in youth psychotherapy. Of the four alliance models tested, the two-factor (Bond and
Task-Goal combined) and the general one-factor model seemed to represent more adequately

the WAI-S structure from both the adolescent and therapist perspective. Despite some evidence



for two-dimensionality, given the high correlation between the factors, the instrument might in
practice be best treated as unidimensional.

The overall poor fit of the three-factor and the bi-factor models of the WAI-S, as well as the
high levels of correlation between the subscales, are common findings in youth alliance
research (Anderson et al., 2012; Diamond et al., 2006; DiGiuseppe et al., 1996). Developmental
issues might be responsible for the failure to support Bordin’s (1979) definition of the alliance
with youth. For instance, it has been argued that young people might not discriminate between
different aspects of the alliance (DiGiuseppe et al., 1996; Zack et al., 2007). This could be not
only because the ability to differentiate tasks and goals of therapy might require complex
cognitive skills (i.e. the ability to think hypothetically); but also because adolescents might not
be familiar with the activities expected in therapy. Furthermore, young people are often
referred to treatment rather than seeking therapy themselves, which might further complicate
the establishment of an agreement on therapy goals. However, factor analytic research on the
WA in adult samples has also failed to support the distinction between goal and task
(Andrusyna et al., 2001; Corbiere et al., 2006; Falkenstrom et al., 2015; Hatcher et al., 1996;
Hatcher & Gillaspy, 2006); which might suggest that the poor distinction between these

subscales might be due to the measure itself.

In this study the two- and the one-factor model both had adequate to good fit for the data, with
the former showing a slightly better fit than the simpler, one-factor model. This might suggest
that a general alliance factor on its own does not sufficiently represent the data and provides
some support for the bidimensional (Bond-Collaboration) structure of the WAI-S. The two
factor model has also found some support for the parent, but not the self-report, version of the
WALI-S in online youth psychotherapy (Anderson et al., 2012); and for the observer and the
self-report ratings of the WAI-S in adult psychotherapy (Andrusyna et al., 2001; Hatcher &

Gillaspy, 2006, respectively). Furthermore, the Therapeutic Alliance Scale for Children



(TASC; Shirk & Saiz, 1992), the other popular alliance measure in youth psychotherapy, has
also displayed a similar structure (Ormhaug, Shirk, & Wentzel-Larsen, 2015; Shirk & Saiz,
1992). However, the two-factor model yielded a high correlation between Bond and
Collaboration, which raises questions about the practical and statistical distinction between the
two latent variables.

On the one hand, the strong association between the two specific alliance dimensions might
not be sufficient to demonstrate that youth alliance is a one-factor phenomenon. Bond and
Collaboration have strong face validity as being indicative of two distinct, but mutually
dependent aspects of the alliance (Hougaard, 1994; Shirk & Saiz, 1992). Collaboration
comprises patient and therapist negotiation and agreement on the work of therapy; bond refers
to the affective aspects of the relationship. Despite being unique in their content, they are
supposed to be linked: positive emotional bonding likely heightens the patient’s motivation
and involvement in therapy; similarly high levels of collaboration foster the development of a
strong bond. This might mean that each alliance dimension cannot be achieved without the
other. For instance, it might not be possible to establish a positive bond with young people
without developing an agreement on therapy goals and tasks. Accordingly, it has been argued
that while the bond might be the basis for the therapeutic work with children, developing a
shared understanding of therapy goals/task might be essential with older children and
adolescents (Sandler, Kennedy, & Tyson, 1980; DiGiuseppe et al., 1996). This might be
because the bond and the wish for help might not be sufficient to carry the therapeutic work
due to “the mistrust, suspicion, scepticism, and doubt that they often experience in association
with their effort to break the ties with the parental figure” (Sandler, Kennedy, & Tyson, 1980,
p.50). As such, to collaboratively work in treatment the adolescent is expected to develop “a

proportionally greater awareness of his problems and greater wish to work towards their



solutions; for him less of the work should depend on a positive relationship with the therapist”
(Sandler, Kennedy, & Tyson, 1980, p. 45).

On the other hand, the high correlation between Bond and Collaboration might imply that these
factors cannot be meaningfully differentiated with the WAI-S. This could be either because
they are poorly represented as distinct in this measure (i.e. the WAI-S items are designed in a
way that does not allow for this subtler distinction), or because youth alliance is an integrated
phenomenon. As such, it could be argued that the parsimonious, one-factor structure is
psychometrically more valid. This is in line with the majority of the empirical literature on the
structure of the WAI-S, as well as of a range of other alliance measures, which also supports
the acceptance and further use of a single, general alliance factor in youth psychotherapy
(Diamond et al., 2006; DiGiuseppe et al., 1996; Faw et al., 2005; Fjermestad et al., 2012; Hogue

et al., 2006).

The measurement invariance analyses showed that from both rater groups there was evidence
of longitudinal measurement invariance; which suggests that the way adolescents and
therapists understand and rate the scale items does not change over the course of treatment.
This finding is in line with the result of a previous study assessing longitudinal measurement
invariance of a revised version of the WAL in adult counselling/psychotherapy (Falkenstrém,
Hatcher, Skjulsvik, Larsson, & Holmqvist, 2014). In our sample, from the adolescent
perspective, both the one- and especially the two-factor structure of the WAI-S also showed
measurement invariance across treatments. This might suggest that the WAI-S items have the
same meaning across different treatment modalities when rated by adolescents. Finally, in our
sample measurement invariance across raters (i.e. adolescents and therapists) was not
supported for the one-factor structure of the WAI-S; while the two-factor model showed

configural and metric invariance, but not scalar invariance. Since scalar invariance was not



attained, there might be differences in the way adolescents and therapist interpret the scale;
thus, mean ratings of adolescents and therapists cannot strictly be compared. Notably, the WAI-
S was originally created as a patient-report measure and subsequently adapted for therapists,
so perhaps caution should be taken in the future when developing measures for different raters.
Overall, given the dearth of research on the measurement invariance of the WAI-S in youth

psychotherapy, this aspect of the scale requires further investigation.

Another contribution of this study is that it showed the presence of a method effect associated
with the two negatively worded items of the WAI-S. This finding extends previous results on
the distinctive performance of the negatively worded items in both the WAI and WAI-S
(Hatcher & Gillaspy, 2006), an issue that led to a decision to include only positively worded
items in the latest revised version of the scale (WAI-SR, Hatcher & Gillaspy, 2006). In this
regard, it is worth noticing that the WAI-S contains only two of the fourteen negatively worded
items of the original scale, which are both included in the Goal subscale. This aspect of the
scale has not received much empirical attention; nor has the exclusion of negatively worded
items from the Task and Bond subscales been investigated for potential loss of relevant
information. There is a general lack of attention to the presence of method effects associated
with item wording in alliance research. This is, however, an important issue when developing
alliance measures and assessing their factor structure, since method effects can affect the results
of exploratory factor analyses, creating polarities (DeVellis, 2016). For instance, a few factor
analytic studies (Accurso, Hawley, & Garland, 2013; Ormhaug et al., 2015) showed that
adolescents’ ratings of the alliance were organised by item valence (i.e., whether they were
positively or negatively worded) and not by content. Results of this kind might be due to a
method effect, rather than reflect the real structure of the scales. Whether positively and

negatively worded items are included in self-report questionnaires, they should be equally



distributed within subscales, their wording should be clear and simple, and their association
with method effects should be investigated to avoid some of the bias discussed.

Strengths and Limitations

This study had several strengths, including being the first known study to carry out an in-depth
exploration of the factor structure of WAI-S and to evaluate its measurement invariance in
youth psychotherapy. This is an important research topic given the alliance is among the most
investigated variables in psychotherapy and the WAI-S is in widespread use. Further, assessing
measurement invariance is an essential prerequisite in studies comparing people from different
groups or evaluating change over time since it ensures that different respondents interpret
questionnaire items in the same way. Other strengths concern the inclusion of three distinct
treatment modalities as well as of ratings of the alliance at different time points and from the
perspective of both adolescents and therapists. This study is also the first to report on the
method effect of the WAI-S, a neglected area in the alliance literature. This issue demands
attention in future developments of the scale and further research is needed to explore the
substantive nature of such method effects.

Nevertheless, important considerations need to be kept in mind when interpreting the results
of this study. One limitation concerns the relatively small sample size of the therapists’ ratings
of the alliance. As a consequence, the results of the measurement invariance across treatment
arms were limited to adolescents’ ratings of the WAI-S. Further research using larger samples
across different therapeutic approaches is needed to replicate this finding and to also test for
measurement invariance across treatments from the therapist perspective. Furthermore, given
the importance of parental alliance in youth psychotherapy (Kazdin, Whitley, & Marciano,
2006; McLeod, 2011), future studies should investigate the factorial structure of the parent
version of the WAI-S too. Additionally, we were unable to control for the clustering within the

therapist, yet this is likely to be the result of there being too many therapists with a single case.



Recent research on the factor structure of the WAI-SR showed that the model fit did not
improve significantly when testing a model that separates variance due to therapists from
variance due to patients (Falkenstrom et al., 2015); while a therapist effect was found for the
therapist versions (Hatcher, Lindgvist, & Falkenstrom, 2019). Future research should
endeavour to control for therapist effect, especially when using therapists’ ratings of the
alliance as they might be influenced by the therapist’s rating style. Another limitation might
come from making the decision of which factor solution is the most appropriate based on small
differences in the model fit, which carries the risk of accepting an unnecessarily complex model
instead of a more appropriate simple one. To address this concern, in addition to careful
evaluation of statistical information, the theory underlying each model was used to inform all
decisions. Hence, every attempt was made to select the alliance structure on the basis of both
theoretical and statistical grounds.

Conclusion

This study did not confirm the hypothesised Task-Goal-Bond structure of the WAI-S in the
context of psychotherapy with depressed adolescents but supported the use of the WAI-S total,
general score. Nevertheless, a two-factor structure, in which Task and Goal are collapsed into
one overall ‘Collaboration’ factor, had some empirical support and warrants further
investigation. In addition, this study provided evidence of the WAI-S longitudinal
measurement invariance and of the existence of a method effect associated with the negatively
worded items of the WAI-S. Measurement invariance across therapeutic approaches was also
found from the adolescent perspective, but there was no evidence of full measurement
invariance across adolescent and therapist ratings. As the alliance is often used across different
types of treatment, rater perspectives and client group, the assessment of measurement

invariance is an important research question for future research.



Ultimately, the results of this study support the view of the measure’s authors that ‘one
overriding alliance factor appears to be the most salient dimension measured by the WAI’
(Tracey & Kokotovic, 1989, p. 209). Despite the conceptual value of considering different
dimensions of the alliance, it seems challenging to isolate and tease apart different alliance
dimensions in both empirical research and clinical practice. Future research is needed to
confirm these findings and investigate if meaningful differences between the different alliance
dimensions can be found. One way of testing this might be to assess whether Bond and
Collaboration, when considered as two distinct dimensions, each have a unique relationship to
outcomes across different forms of psychotherapy for young people. Qualitative research
strategies might also be necessary to grasp the nature and the unique, holistic constellations of
the alliance and its dimensions in youth psychotherapy. A renewal of the conversation between
the theoretical and empirical definitions of the alliance in the context of therapy with young
people might be needed for a deeper understanding of the alliance as a developmentally
sensitive construct. Both theory-based (top-down) and empirically derived (bottom-up)
approaches are needed to clarify the nature of the alliance and its function in youth
psychotherapy.
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Table 1. Demographics for the WAI-S and WAI-S-T samples

WAI-S sample
(N=338) WAI-S-T sample (N= 159)
Mean SD Mean SD
Age 15.59 141 15.57 1.52
N % N %
Gender
Female 247 73.1 110 69.2
Ethnicity 1
White British 261 17.4 114 71.7
Any other group 69 20.3 43 27

18 missing in the WAIS sample; 2 missing in the WAI-S-T sample

Table 2. CFAs of the WAI-S and WAI-S-T at 6 weeks: Model fit information using the Maximum Likelihood

Estimator with Robust Standard Errors

Model Robust Model Fit Indices y 2/df

WAI-S sample a 12 df CFI  TLI RMSEA SRMR AIC ECVI

One-factor 147.39*** 54 0935 0.920 0.103 0.047 875758 123  13.13***
One-factor Method Effect 133.32*** 53 0.944 0.939 0.096 0.040 8740.00 1.15

Two- factor 108.77*** 53 0.962 0.952  0.080 0.044  8705.0 099  12.71%**
E‘]ff":gtFaCtor Method 9485+ 52 0971 0963 0071 0037 8687.90 092

WAI-S-T sample

One-factor 135.77*** 54  0.922 0.904 0.111 0.047 43287 1.63  13.75%**
One-factor Method Effect  120.12*** 53 0936 0.920  0.102 0.040 43125 1.51

Two- factor 132.12*** 53  0.924 0.905 0.111 0.047 43273 1.62  14.11%**



Two-Factor Method

Effect 116.48*** 52  0.938 0.921 0.101 0.040 4310.1 1.50

Three-factor 133.01*** 51  0.922 0.900 0.114 0.046 4329.8 1.64 15.96***
Three-factor Method

Effect 117.46*** 50 0.936 0.916 0.104 0.040 4314.4 1.53

Note. Method effect= the model specification included the correlation between the error of the two negatively worded
items. The bi-factor model was tested in both samples but could not be identified.
a= The three-factor solution was unreliable in this sample because the correlation between Task and Goal was >1.
*hk—

=p<.001

Table 3. CFAs of the WAI-S at 6, 12 and 36 weeks: Factor Intercorrelations and Model fit information using the
Maximum Likelihood Estimator with Robust Standard Errors

Sample Model Robust Model Fit Indices Factor
6 weeks a %2 df CFl TLI RMSEA SRMR AIC ECVI  correlations

One- 133.32*** 53 0944 0939 0096 0040  8740.00 1.15

factor \

Two- ok

factor 94.85 52 0.971 0.963 0.071 0.037 8687.90 0.92 0,91 %%+
12 weeks b

One-

factor 167.30*** 53 0.940 0.925 0.108 0.035 9374.8 1.198 \

Two-

factor 128.90*** 52 0.960 0.949 0.088 0.032 9323.0 0.988 0.92***
36 weeks ¢

One- 175.89*** 53 0.960 0.951 0.094 0.028 8157.12 1.13

factor \

Two- .

factor 118.61 52 0.967 0.958 0.086 0.026 8138.30 1.04 0.9

Note. All models include the correlation between the error of the two negatively worded items.
aN=223; b N=247; ¢ N=222; ***=p < .001.



Table 4. CFAs of the WAI-S-T at 6, 12 and 36 weeks: Factor Intercorrelations and Model fit information using the
Maximum Likelihood Estimator with Robust Standard Errors

Sample Model Robust Model Fit Indices Factor
6 weeks a %2 df CFl TLI RMSEA SRMR AIC ECVI  correlations

One-

factor 120.12*** 53  0.936 0.920 0.102 0.040 431247 151 \

Two-

factor 116.48*** 52  0.938 0921 0.101 0.040 4310.10 1.50 0.96***
12 weeks b

One- 90.36** 53 0.969 0.962 0.080 0.032 3470.60 1.45

factor \

Two- .

factor 88.30 52 0971 0963 0.079 0.035 3468.10 1.43 0.95***
36 weeks ¢

One- 80.01** 53 0.953 0.942 0.093 0.053 1750.50 2.53

factor \

Two- -

factor 73.05 52 0.963 0.954 0.083 0.049 1745.60 2.45 0.91%**

Note. All models include the correlation between the error of the two negatively worded items.
a N=139; b N=119; N=63; ***=p < .001.; **=p < .01.; *=p < .05.

Table 5. CFAs of the WAI-S at 6 weeks for each treatment arm: Factor Intercorrelations and Model fit information
using the Maximum Likelihood Estimator with Robust Standard Errors

Treatment  Model Robust Model Fit Indices Factor
BPI a %2 di CFI TLI RMSEA SRMR AIC ECVI correlations

One-factor 99.59** 53 0.895 0.870 0.110 0.068 279184 2.63 \
Two-factor 86.87** 52 0.923 0.902 0.096 0.064  2777.46 243  0.87***

CBThb

One-factor 94.39*** 53 0.867 0.834 0.110 0.076  3067.38 242 \



Two-factor 71.30* 52 0.939 0.922 0.075 0.073  3040.15 2.07  0.77***
STPPc

One-factor 93.16*** 53 0.947 0.934 0.107 0.041 287897 242 \

Two-Factor  82.85** 52 0.961 0.949 0.094 0.041 2868.95 2.28  (0.94***

Note: All models include the correlation between the error of the two negatively worded items.

aN=72;bN=78; c N=73; ***=p <.001; **=p <.01; *=p <.05.



