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Abstract
The therapeutic alliance is considered to play an important role in youth treatment. The commonly used versions 
of the Working Alliance Inventory (WAI) are based on Bordin’s three-dimensional alliance model. However, previous 
psychometric studies of the WAI did not find this three-dimensional structure in youth psychotherapy. These earlier 
findings may indicate different perceptions of the alliance by adolescent versus adult patients, but may also be 
due to methodological shortcomings. The current study aims to address previous study limitations by evaluating 
the factor structure of the short version of the WAI (WAI-S) in youth treatment in multilevel analysis to address the 
hierarchical structure of the alliance data. We examined the psychometric properties of the patient (n = 203) and 
therapist (n = 62) versions of the WAI-S in youth mental health and addiction care and tested four multilevel models 
of alliance at start of treatment and 2-month follow-up. Our results suggests a two-factor model for youth and a 
three-dimensional model for their therapist at both time points. Since this is the first study that finds a best fit for 
a two-dimensional construct of alliance in youth, more research is needed to clarify whether the differences in 
alliance dimensions are due to measurement differences between the WAI-S for youth and therapists or whether 
youth and their therapists truly differ in their perceptions of the concept of alliance.

Keywords The working alliance inventory-short version, Youth treatment, Youth mental health care, Youth addiction 
care, Multilevel confirmatory factor analyses, Hierarchical alliance data, Psychometric properties, Therapeutic alliance, 
Patient form, Patient form, Therapist form
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Background
In both adult and youth psychotherapy, the therapeutic 
alliance is considered to play an important role in thera-
peutic progress and treatment success. Recent meta-anal-
yses among adults and youths found consistent, albeit 
moderate, associations between a strong therapeutic alli-
ance and beneficial outcomes in mental health treatment 
[1–3]. The Working Alliance Inventory (WAI) [4] is the 
most extensively used questionnaire to assess therapeutic 
alliance [5], and has been adapted in more than 30 ver-
sions, including a version for patients, therapists, treat-
ment teams, parents and observers. Specifically, more 
than two-thirds of the studies in the meta-analysis by 
Flückiger et al. [1] on adult psychotherapy used a version 
or adaptation of the WAI and in both meta-analyses on 
youth psychotherapy [2, 3] the WAI was also the most 
frequently used measure.

The WAI and its short forms, the WAI-Short (WAI-S) 
[6] and WAI-Short Revised (WAI-SR) [7] are based on 
Bordin’s [8] conceptual model of the therapeutic alliance 
or ‘working alliance’. Bordin [8, 9] describes the working 
alliance as the collaborative relationship between patient 
and therapist based on purposeful collaboration and an 
affective bond. Elements of the working alliance are the 
extent to which the patient-therapist dyad engages in 
purposeful collaboration, including the explicit negotia-
tion of therapeutic tasks and goals, as well as the develop-
ment of a sufficiently strong affective bond to engage in 
the therapeutic work during different treatment phases. 
In line with Bordin’s conceptualization, the working alli-
ance is operationalized as a three-dimensional construct 
which incorporates the level of task collaboration (task), 
the degree of agreement on the treatment goals (goal) 
and the affective quality of the patient-therapist relation-
ship (bond). Both the WAI and WAI-S(R) are based on 
this three-dimensional structure with items that fall into 
a total scale and three subscales, i.e. task, goal and bond.

In adult populations the WAI has shown good inter-
nal, inter-rater and test-retest reliability indices [10] but 
empirical evidence for its underlying three-dimensional 
factor structure has been mixed. Some studies confirmed 
the 3-factor structure [4, 6, 7, 11, 12] whereas other stud-
ies demonstrated a 2- or single factor structure [13–16] 
or a bi-factor hierarchical structure [6, 17]. Moreover, 
inter-correlations between the three subscales were high, 
especially the task and goal scale were highly correlated. 
More moderate correlations between the task and goal 
scales and improved model fit were found for the WAI-
SR, the revised version of the WAI-S, in which negatively 
worded items were converted to positively worded items 
[7].

Distinguishing these different components of alliance 
has implications for research and practice. Some alliance 
studies focus primarily on the different components of 

alliance to determine which component has the highest 
priority at which stage of treatment [15, 16], while others 
see the value of alliance primarily as synergy of the differ-
ent dimensions [4]. According to Bordin [8], the demands 
placed on the different alliance dimensions differ by type 
of treatment. For example, cognitive behavioral therapy 
may focus more on collaboration [8, 15, 18–20] while 
interpersonal and humanistic therapies might place a 
greater emphasis on the bond [8, 15, 19]. Although it is 
plausible that different types of treatments require differ-
ent alliance `profiles`, most psychometric studies of the 
WAI do not differentiate between the specific alliance 
dimensions, especially in youth psychotherapy.

Although the WAI was originally designed for adult 
treatment and then adapted for use with children and 
adolescents [21, 22], its factor structure has not received 
much attention in the youth alliance literature. More 
research on this topic is particularly important since 
youth in psychotherapy may have a different under-
standing of the therapeutic alliance than adults. Some 
researchers propose that youth may view the alliance 
more as an affective instead of a cognitive construct [23]. 
Others suggest that young people do not yet fully pos-
sess the cognitive skills needed to reflect on their own 
behavior and emotions, to formulate long-term treat-
ment goals, to convert these abstract goals into specific 
tasks and to distinguish between treatment goals and 
tasks [21, 24, 25]. Furthermore, it can be difficult to agree 
on treatment goals with young people who are often 
referred to treatment because of concerned parents or 
significant others, when they themselves may not recog-
nize the symptoms of mental illness [26]. Finally, typical 
characteristics of adolescents’ developmental stage, such 
as the strong aspiration for independence and self-deter-
mination, may affect the formation of an affective and 
collaborative relationship between adolescents and their 
therapist [27, 28]. In sum, due to (developmental) differ-
ences, youth may experience the therapeutic alliance dif-
ferently compared to adults. This may imply that Bordin’s 
three-dimensional alliance model and the related factor 
structure of the WAI do not adequately reflect alliance in 
youth.

The few studies that have examined the factor struc-
ture of versions of the WAI questionnaire in youth have 
shown inconsistent findings and do not allow definite 
conclusions about the dimensional structure of the WAI 
in youth. The original WAI  [4], with 36 items for both 
the patient and therapist version, was first investigated 
by DiGiuseppe et al. [21] among youth in psychother-
apy. Their factor analysis yielded one single alliance fac-
tor for youth while for therapists, besides the one single 
alliance factor, the three factors for goal, task and bond 
were found. In addition, Diamond et al. [29] found a sin-
gle alliance factor structure for both the therapist- and 
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youth-rated WAI among patients in cannabis youth 
treatment [29].

The 12-item WAI-S [6], a shorter version of the WAI, 
was investigated in two youth studies showing a single 
factor solution for the patient version in youths receiving 
treatment for anxiety [30] or depression [31]. Although 
findings from Cirasola et al. [31] also provide some 
support for a two-factor alliance structure with col-
laboration (goal and task combined) and bond, the corre-
lation between these two factors was very high (r = 0.91). 
Regarding the therapist version of the WAI-S, Cirasola 
et al. [31] demonstrated the best fit for the two-factor 
model and some evidence for the three-factor model. 
Unfortunately, factor analytic studies on the WAI-SR are 
lacking in youth.

Overall, prior studies on the factor structure of the 
WAI and WAI-S in youth treatment provide most empir-
ical support for the general one-factor alliance model for 
the patient version, while for the therapist version the 
findings are inconclusive. These results may indicate that 
the alliance structure is different in youth than in adults, 
but may also be explained by methodological limitations 
and the type of questionnaire that was investigated. A 
major limitation of previous studies is the lack of atten-
tion to the hierarchical ordering of the data, which may 
have led to biased parameter estimates, incorrectly and 
usually overestimated standard errors, and incorrect 
model fitting [32–36]. Therefore, the use of multilevel 
confirmatory factor analyses (MCFA) to account for hier-
archical data would be more appropriate for alliance data 
than the traditional confirmatory analyses.

Another explanation for previous findings may be the 
version of the WAI that was investigated. Both the WAI 
and WAI-S contained two negatively worded items that 
could result in response bias among youth, a method 
effect found by Cirasola et al. [31].

In sum, therapeutic alliance is considered to play an 
important role in youth treatment and the emphasis 
on the three different alliance dimensions may vary by 
treatment type. To date, most psychometric studies that 
examined the factor structure of the WAI did not distin-
guish the three alliance dimensions but provided stron-
gest support for a one-dimensional structure. These 
findings may indicate that the true alliance structure in 
youth consists of one general alliance dimension but may 
also be explained by methodological shortcomings, since 
most studies did not account for the clustering of the alli-
ance data and examined WAI versions with negatively 
worded items which may lead to response bias.

In the present study we aim to address previous meth-
odological limitations of psychometric studies on the 
WAI in youth by (1) testing the factor structure of the 
WAI-S, in which the two negatively worded items were 
rephrased into positively worded items, to prevent 

response bias, and (2) by applying multilevel confirma-
tory factor analysis to account for clustered data. The 
main objective of the present study is to examine the 
psychometric properties of the WAI-S in youth men-
tal health and addiction treatment by (1) investigating 
whether the three-dimensional (task, goal and bond), or 
a one-, two- or bi-factor (level one: general alliance; level 
two: task, goal and bond) model of alliance adequately fits 
the construct of alliance in youth treatment; (2) exam-
ining whether the alliance structure is robust (a) across 
youths and therapists and (b) across time; and (3) taking 
into account the nested data structure, in which youth 
are nested in therapists.

Methods
Participants
The setting for this study is the Professional Alliance 
with Clients in Treatment (PACT) study – a multi-site 
prospective naturalistic clinical cohort study assessing 
the effects of therapeutic alliance and client feedback in 
outpatient youth mental health and addiction care. More 
details about the PACT study are reported in van Ben-
them et al. [37]. The present study included 203 youth 
(aged between 13 and 23 years) and 62 therapists with at 
least one assessment of alliance completed by the youth 
or therapist at the start of the treatment. The therapists’ 
caseloads ranged from one till 16 youth (Median = 4, 
Mode = 2). At two-months follow-up 183 youth were still 
in treatment and treated by 56 therapists. Specifically, the 
youth-rated WAI-S dataset consisted of 203 youth-rated 
WAI-S questionnaires at first-session and 183 at two-
months follow-up. The therapist-rated WAI-S dataset 
consisted of 203 therapist-rated WAI-S questionnaires at 
first session and 188 at two-months follow-up.

Instruments
Information on age, gender and demographic back-
ground was collected at the time of the first treatment 
session. Therapeutic alliance was assessed immediately 
following the first treatment session and at two-months 
follow-up, with the patient and therapist form of the 
WAI-S translated into Dutch language [38], and, as noted 
before in this article, with the negatively worded items 
rephrased into positively worded items. The WAI-S con-
sist of 12 items, which reflect Bordin’s three-dimensional 
conceptualization of alliance: Task, Goal and Bond (4 
items each). Youths and therapists were required to rate 
each item on a 5-point Likert scale ranging from ‘never’ 
(1) to ‘always’ (5) with higher scores indicating better 
quality of the alliance. Data were collected by indepen-
dent and trained research assistants.



Page 4 of 11Benthem van et al. BMC Psychology          (2024) 12:319 

Statistical analyses
A series of multilevel confirmatory factor analysis 
(MCFA) was conducted to examine the factor struc-
ture of the youths’ and therapists’ ratings of the WAI-
S. Because in our study the youths were nested within 
therapists, we conducted multilevel CFA to estimate both 
within- and between therapist variances. In addition, to 
address the categorical nature of the alliance data, as all 
items were rated on 5-point Likert scales, the mean and 
variance adjusted weighted least squares (WLSMV) esti-
mator was used. Four alliance models were tested and 
compared with each other: (1) one-factor model with all 
items loading into a general alliance factor; (2) two-factor 
model with both the task and goal items loading into one, 
combined collaboration factor and the bond items on the 
other, second factor; (3) three-factor model with task, 
goal and bond; (4) bi-level model with general alliance on 
level one and task, goal and bond on level two. To test the 
robustness of our model, across alliance rater and across 
time, each MCFA was run separately for youths’ and 
therapists’ alliance ratings and for each time point.

We evaluated the model fit of all the MCFA mod-
els, i.e. the discrepancy between model predictions and 
the observed data, by assessing the fit indices: Root 
Mean Square Error of Approximation (RMSEA) < 0.08, 
the Comparative Fit Index (CFI) > 0.90, the Standard-
ized Root Mean Square Residual (SRMR) < 0.08 and the 
Tucker-Lewis Index (TLI) > 0.95 [39–43]. In order to 
improve model fit we explored the modification indices 
(MIs) of the best fitting model. Potential (MIs at least 2 
times larger than other MIs were taken into account) dual 
loadings and residual correlation parameter constraints 
were freed, MIs were re-estimated and this process was 
repeated until the MI suggested no further improve-
ments of the model fit. In each sample the whole cycle of 
MIs was used.

After finding the best fitting model of the WAI-S youth 
and WAI-S therapist at first session we evaluated mea-
surement invariance. We tested two hierarchical levels of 
measurement invariance, i.e. configural and scalar. Due to 
the categorical nature of our data metric invariance was 

not tested [44]. Configural invariance refers to the same 
factor structure across groups. When the factor structure 
of the best fitting model was found across samples, with 
at least adequate fit, we considered this as an indication 
of configural invariance. Next, we added the invariance 
constraints of the scalar invariance model with both fac-
tor loadings and item intercepts constrained to be equiv-
alent across groups. Subsequently, change in model fit 
was evaluated by Chen’s [45] criteria: differences in CFI 
(∆ < 0.01), RMSEA (∆ < 0.015), SRMR (∆ < 0.02) and TLI 
(∆ < 0.01). Cronbach’s alpha (0.70 to 0.79 acceptable; 0.80 
to 0.89 good; 0.90 to 1.00 excellent) [46] was computed to 
analyze internal consistency.

The degree of nesting due to youths being treated by 
the same therapist was assessed with intraclass correla-
tions (ICC’s), because in ‘real life’ cross-sectional studies 
the ICC is no higher than 0.20 [47, 48], we considered 
ICCs of 0.10–0.20 as moderate and > 0.20 as high. Miss-
ing data were assumed to be missing completely at ran-
dom and were handled using listwise deletion, given 
that significant differences in baseline mental health 
problems, substance use problems, and therapeutic alli-
ance between treatment completers and non-completers 
were not found (see Table S1  in the Appendix). Data 
processing, descriptive analyses, internal consistency 
and intraclass correlations were conducted with IBM 
SPSS Statistics for Windows, version 25.0 (IBM Corp., 
Armonk, N.Y., USA). Multilevel confirmatory factor anal-
ysis (MCFA) and measurement invariance assessment 
was conducted in Mplus version 8.8, respectively [49].

Results
Descriptive statistics
Demographic information for patients and therapists at 
first session is displayed in Table 1.

Table 2 shows means and standard deviations for each 
WAI-S item in both samples at first session (for two-
months follow-up, see the supplementary Table S2  in 
the Appendix). Internal consistency of the WAI-S was 
overall acceptable to good among patients and therapists 
(Table 3). Correlations of WAI-S factors between patient 
and therapist version were null or negligible at first ses-
sion and significant at 2-month follow-up (shown in the 
supplementary Table S3  in the Appendix). Descriptive 
statistics and correlations matrix of WAI-S in both sam-
ples at both time points can be found in the supplemen-
tary Tables S5–S10  in the Appendix. The three-factor 
model could not be reliably estimated in the youth sample 
at both first session and 2-month follow-up. The bi-factor 
model failed in both the youth and therapist sample and 
at both time points due to identification problems. The 
three-factor model in the youth sample and the bi-factor 
model are not reported.

Table 1 Demographic background for the first session WAI-S 
patient and therapist samples

WAI-S
patient sample
(n = 203)
%/mean(s.d.) median

WAI-S
 therapist sample
(n = 62)
%/mean(s.d.) median

Demographic 
background
Age (years) 18.2 (2.6) 18.0 38.2 (8.8) 36.5
Male (%) 49.8 21.0
Cultural back-
ground Non-Dutch 
(%)

25.1 10.0
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Factor structure WAI-S youth. The fit statistics of 
the three models tested for the WAI-S patients at both 
measurement times are presented in the upper part of 
Table 4.

First session. As can be seen from Table 4, the one-fac-
tor model did not fit well in terms of the RMSEA (0.130) 
and TLI (0.899) criteria, whereas an acceptable fit was 
suggested by the CFI (0.918) and SRMR (0.079). Also, 
the two-factor model did not fit well according to the 
RMSEA (0.112) and TLI (0.940), while the CFI (0.940) 
and SRMR (0.068) criteria suggested an acceptable fit. 
The three-factor model had a correlation greater than 1.

(r = 1.04) between the scales Task and Goal, an indica-
tion that the model does not fit the data in a meaning-
ful way [50]. Hence, the three-factor model output was 
inadmissible and is not reported. Inspection of the MIs 
of the two-factor model showed that the residual cor-
relation between item 1 (Goal factor; “clearer how to 
change”) and item 2 (Task factor; “insight in problems”) 
had an MI of 46.09 which was more than 3 times greater 

than the other MIs. As seen in Table 4, the modified two-
factor model had acceptable goodness-of-fit assessed by 
the CFI (0.958) and SRMR (0.060), while the TLI (0.947) 
and RMSEA (0.094) suggested a poor fit. To further 
improve model fit, we inspected the MIs for the modi-
fied two-factor model and found that allowing item 6 
(Goal factor; “treatment goals both agreed upon”) to load 
on the Bond factor significantly improved fit (MI = 24.3). 
We therefore decided to allow item 6 to load on both 
the Goal and Bond factor. This modified two-factor 
model had acceptable goodness-of-fit assessed by the 
CFI (0.966), SRMR (0.055) and the TLI (0.956) only the 
RMSEA (0.086) suggested a poor fit. To further improve 
model fit, we inspected the MIs for the modified two-
factor model and found one suggestion to improve model 
fit. Allowing item 4 (Goal; ‘work together in determining 
treatment goals’) to load also on the Bond factor would 
improve the two-factor modified model’s fit with MI 
30.87. We re-ran the modified two-factor model, includ-
ing one residual correlation and two dual-loadings and 

Table 2 Means and standard deviations of the first session WAI-S items patient and therapist version
mean(s.d.) mean(s.d.)

WAI-S Patient version Therapist version
Task
Item 2 What I do in this treatment 

gives me more insight into my problems
3.4 (1.1) The youth and I have confidence in the usefulness or 

our current activities in the treatment
3.6 (0.8)

Item 8 The therapist and I agree about what is important 
for me to work on

4.2 (0.8) The youth and I agree about what is important to work 
on

3.8 (0.7)

Item 10 I think that my contribution to this treatment will 
help me to achieve the changes I want

3.8 (1.0) I am confident that the things we do in treatment will 
help the youth to achieve the changes he/she wanted

3.9 (0.7)

Item 12 I believe that the way we work on the problems is 
the right way

3.7 (1.0) The youth believe(s) that the way we work on his/her 
problems is the right way

3.4 (0.8)

Goal
Item 1 One result of this treatment is that it is clearer for 

me how I can change
3.3 (1.0) One result of this treatment is that it is clearer for the 

youth how he/she can change
3.8 (0.7)

Item 4 The therapist and I work together in determining 
the treatment goals

4.2 (0.9) The youth and I worked together to determine treat-
ment goals

4.0 (0.9)

Item 6 The therapist and I work on treatment goals we 
both agreed upon

4.4 (0.8) The youth and I work on treatment goals we both 
agreed upon

4.2 (0.8)

Item 11 The therapist and I have formed a clear understand-
ing of the kind of changes that would be good for 
me

3.8 (1.0) The youth and I have formed a good understanding of 
the kind of changes that would be good for him/her

3.7 (0.8)

Bond
Item 3 I believe the therapist likes me 4.1 (0.9) I believe that the youth likes me 3.6 (0.8)
Item 5 The therapist and I respect each other 4.7 (0.5) The youth and I respect each other 4.4 (0.7)
Item 7 I feel appreciated by the therapist 4.3 (0.9) I appreciate the youth as a person 4.6 (0.6)
Item 9 I feel the therapist cares for me, even if I do things 

he/she disapproves of
3.6 (1.1) I respect the youth, even if he/she does things I don’t 

approve of
4.4 (0.7)

Table 3 Cronbach’s alpha’s of the first session WAI-S patient and therapist version
WAI-S
patient version
(n = 203)

WAI-S
 therapist version
(n = 62)

Task Goal Bond Collaboration Total Task Goal Bond Collaboration Total
Cronbach’s alpha value 0.73 0.71 0.76 0.84 0.88 0.81 0.75 0.81 0.87 0.89
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found a good goodness-of-fit given the absolute indices 
CFI (0.979), RMSEA (0.068), SRMR (0.048) and the TLI 
(0.972) (Table  4). The Bond and Collaboration factors 
in the modified two-factor model showed a latent vari-
able correlation of r = 0.62. A visual representation of the 

WAI-S youth modified two-factor model at first session is 
shown in figure S1 in the Appendix.

Two-months. Consistent with the first session WAI-S 
models, the one- and two-factor models did not fit well 
according to the RMSEA (0.116 and 0.111 respectively) 

Table 4 Model Fit for WLSMV estimation in multilevel CFA of first-session and 2-month follow-up WAI-S patient and therapist sample
WAI-S sample Model χ2 df CFI RMSEA SRMR TLI
Patients
First session
(n = 203)

One-factor 238.205*** 54 0.918 0.130 0.079 0.899
Two-factor 187.738*** 53 0.940 0.112 0.068 0.940
Two-factor – modified with 
one residual correlation

144.964*** 52 0.958 0.094 0.060 0.947

Two-factor - modified with 
one residual correlation and 
one dual loading

127.685*** 51 0.966 0.086 0.055 0.956

Two-factor - modified with
one residual correlation and
two dual loadings

97.583*** 50 0.979 0.068 0.048 0.972

2-month 
follow-up 
(n = 183)

One-factor 188.115*** 54 0.952 0.116 0.071 0.941
Two-factor 172.816*** 53 0.957 0.111 0.069 0.947
Two-factor – modified with 
one residual correlation

149.263*** 52 0.965 0.101 0.066 0.956

Two-factor – modified with 
two residual correlations

127.242*** 51 0.973 0.090 0.060 0.965

Therapists
First session
(n = 203)

One-factor 193.467*** 54 0.946 0.113 0.078 0.934
Two-factor 150.240*** 53 0.962 0.095 0.064 0.953
Three-factor 137.332*** 51 0.966 0.091 0.060 0.957
Three-factor - modified with 
one dual loading

94.911*** 50 0.983 0.067 0.049 0.977

2-month
follow-up
(n = 188)

One-factor
One-factor – modified with one 
residual correlation
One-factor – modified with two
residual correlations
One-factor – modified with three
residual correlations

242.780***
203.408***
182.312***
169.729***

54
53
52
51

0.952
0.962
0.967
0.970

0.136
0.123
0.115
0.111

0.084
0.075
0.067
0.060

0.941
0.952
0.958
0.961

Two-factor 240.983*** 53 0.952 0.137 0.084 0.940
Two-factor modified with one residual correlation 200.334*** 52 0.962 0.123 0.074 0.952
Two-factor – modified with two residual correlations 179.707*** 51 0.967 0.116 0.067 0.958
Two-factor – modified with three residual correlations 165.417*** 50 0.971 0.111 0.059 0.961
Three-factor 238.391*** 51 0.952 0.140 0.082 0.938
Three-factor – modified with one residual correlation 192.711*** 50 0.964 0.123 0.071 0.952
Three-factor – modified with one residual correlation and one dual loading 170.982*** 49 0.969 0.115 0.063 0.958
Three-factor – modified with two residual correlations and one dual loading 153.530*** 48 0.973 0.108 0.062 0.963

Note. χ2 = Chi-square statistic; df = degrees of freedom; CFI = Comparative Fit Index (> .90); RMSEA = Root Mean Square Error of Approximation (< .08); 
SRMR = Standardized Root Mean Square Residual (< .08); TLI = Tucker-Lewis Index (> .95); values in bold meet the criterion for acceptable model fit; *** = p < .001. At 
both timepoints the three-factor model could not be reliably estimated and the bi-factor model could not be identified, these are not reported.
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and TLI (0.941 and 0.947), whereas the CFI (0.952 and 
0.957) and SRMR (0.071 and 0.069) suggested an accept-
able fit for both models (Table  4). Again, the three-fac-
tor model was inadmissible with a correlation above 1 
between the Task and Goal scales and is not reported. 
Inspection of the MIs of the two-factor model showed 
that freeing the residual correlation between item 6 (Goal 
factor; “treatment goals both agreed upon”) and item 10 
(Task factor; “work on problems in right way”) would 
improve model fit. The modified two-factor model had 
acceptable goodness-of-fit assessed by the CFI (0.965), 
SRMR (0.066) and the TLI (0.956), but not according 
to the RMSEA (0.101). To further improve model fit we 
inspected the MIs for the modified two-factor model and 
found that freeing the residual correlation between item 
2 (Task factor; “insight in problems”) and item 8 (“Task 
factor; “agree what is important”) would improve model 
fit.

Longitudinal measurement invariance. At both time 
points the two-factor model consistently had the best fit 
for the WAI-S youth sample. As such, configural invari-
ance was supported. To assess for scalar invariance a 
longitudinal MCFA model was set up for the two time 
points. Scalar invariance was supported by the criteri-
ons ∆CFI (= 0.000), ∆RMSEA (= 0.003), ∆SRMR (= 0.003) 
and ∆TLI (0.000) (see upper part of the supplementary 
Table S4 in the Appendix). A visual representation of the 
WAI-S youth modified longitudinal measurement invari-
ance model is shown in figure S3 in the Appendix.

The two-factor model, modified with two residual cor-
relations, had acceptable goodness-of-fit assessed by 
the CFI (0.973), SRMR (0.060) and the TLI (0.965), but 
the RMSEA (0.090) suggested a poor fit. The Bond and 
Collaboration factors in the modified two-factor model 
did not show a very large correlation, with a latent vari-
able correlation of r = 0.61. A visual representation of the 
modified two-factor model at month two is shown in fig-
ure S2 in the Appendix.

Factor structure WAI-S therapist. The fit statistics of 
the three models tested for the WAI-S therapist are pre-
sented in the lower part of Table 4.

First session. As can be seen from Table  4, all three 
models did not fit well according to RMSEA, in addi-
tion, the one-factor model did not fit well according to 
the TLI. To improve model fit of the best fitting model we 
inspected the MI’s of the three-factor model and allowed 
item 11 to load also on the Task factor (MI = 37.2) The 
modified three-factor model revealed an acceptable fit 
according to the CFI (0.983), RMSEA (0.067), SRMR 
(0.049) and the TLI (0.977). The latent variable correla-
tion between Task and Goal was r = 0.72 and the corre-
lations between Bond with Task and Goal was r = 0.56 
and r = 0.67, respectively. A visual representation of the 

WAI-S therapist modified three-factor model at first-ses-
sion is shown in figure S4 in the Appendix.

Two-months. All three models did not fit well accord-
ing to the RMSEA, SRMR and TLI (Table 4). Because the 
differences between the fit measures of the three models 
were small, we examined the MIs of all models. Regard-
ing the one-factor model, we modified the model in three 
steps by freeing one residual correlation in each step 
(step 1) item 3 with item 6; (step 2) item 1 with item 6; 
(step 3) item 1 with item 3. As can be seen in Table 4, the 
one-factor model modified with three residual correla-
tions had acceptable goodness-of-fit assessed by the CFI 
(0.970) and TLI (0.961) but a poor fit by RMSEA (0.111) 
and SRMR (0.060).

Regarding the two-factor model, we modified the 
model again in three steps by freeing one residual cor-
relation in each step (step 1) item 3 with item 6; (step 
2) item 1 with item 6; and (step 3) item 1 with item 3. 
The two-factor model modified with three residual cor-
relations had acceptable goodness-of-fit assessed by the 
CFI (0.971), SRMR (0.059) and TLI (0.961) but a poor fit 
by the RMSEA (0.111). The latent variable correlation 
between Bond and Collaboration was moderate (r = 0.67).

Regarding the three-factor model, we modified the 
model in three steps by freeing in step 1 the residual cor-
relation between item 3 and item 6, in step 2 to allow 
item 11 to load both on the Goal and Bond factors and 
in step 3 freeing the residual correlation between item 8 
and item 9. The three-factor model, modified with two 
residual correlations and one dual loading, did not fit 
well according to the RMSEA (0.108) whereas the CFI 
(0.973), SRMR (0.062) and TLI (0.963) showed accept-
able fit (Table 4). The latent variable correlation between 
Goal and Task was r = 0.83 and the correlations of Bond 
with Task and Goal were r = 0.60 and r = 0.68, respectively. 
Although the differences between the fit measures of the 
modified two- and three-factor models were small the 
three factor model had a slightly better fit, hence, a visual 
representation of the WAI-S therapist modified three-
factor model at month two is shown in figure S5 in the 
Appendix.

Longitudinal measurement invariance. At both 
time points the three-factor model consistently had the 
best fit for the WAI-S therapist sample. As such, config-
ural invariance was supported. When therapists’ ratings 
were compared on the three-factor model for both time 
points, scalar invariance was considered as lacking spe-
cifically due to TLI variation, ∆CFI (= 0.006), ∆RMSEA 
(= 0.003), ∆SRMR (= 0.000) and ∆TLI (0.013) (see lower 
part of the supplementary Table S4 in the Appendix).

Nested data
Our data has a hierarchical structure in which youth are 
nested in therapists. Specifically, 7% of therapists treated 
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one youth, 47% treated two-four youth and 46% treated 
five youth or more. The ICCs range was between 0.25 
and 0.41 for the WAI-S youth and between 0.40 and 0.67 
for the WAI-S therapist (see fourth line from the bottom 
in the Appendix, Tables S5–S8). Hence, for all items the 
dependency due to therapist was high or very high. Infor-
mation about the fit statistics of the first session WAI-S 
models, without considering nesting within therapists 
or without considering the categorical nature of the data 
(i.e. using MLR estimation method), are displayed in 
Table S9 and Table S10 respectively in the supplementary 
material.

In our multilevel modeling we generally find lower 
chi-square values, lower RMSEA values, higher CFI val-
ues and higher TLI values by taking into account data 
clustering than when the hierarchical data structure was 
ignored. Although the changes in the fit statistics were in 
the favorable direction, this did not lead to a different fac-
tor structure.

Discussion
Therapeutic alliance is considered to play an impor-
tant role in youth treatment. Since the emphasis on the 
specific components of alliance may differ by treatment 
type, a good instrument to measure (the components of ) 
alliance in youth treatment is relevant. However, most 
earlier psychometric studies in youth psychotherapy do 
not find support for the hypothesized three dimensional 
structure of the therapeutic alliance in youth. In this 
study, we addressed some methodological limitations 
of previous psychometric studies of the commonly used 
WAI-S questionnaire in youth by accounting for cluster-
ing in the data and by rephrasing two negatively worded 
items into positively worded items, to avoid possible 
response bias. The results from our multilevel confirma-
tory factor analyses provided partial support for Bordin’s 
[8] Task-Goal-Bond model of alliance and suggests a two-
factor model for youth and a three-factor model for their 
adult therapist.

Concerning the youth’s perspective, the three-factor 
model could not be reliably estimated in our study at 
start of the treatment nor at two-months follow-up and 
the model could not be identified. The two-factor (col-
laboration and bond) model showed a better fit than 
the one-factor model at both time points. In addition, 
the measurement invariance analyses showed longitu-
dinal measurement invariance for the two-factor model, 
suggesting that how youth interpret and rate the WAI-S 
does not change during the first months of treatment. 
Our findings differs from earlier studies on therapeu-
tic alliance in youth, although Cirasola et al. [31] did 
find some support for the two-dimensional structure. 
However, although the two-factor youth alliance struc-
ture appeared robust over time not all fit indices of the 

2-month WAI-S indicated a good fit and post hoc modi-
fication indices were added. Most modifications were 
related to residual correlations between goal and task 
items (both part of the collaboration factor). As we con-
sidered it plausible, that youth attribute ‘work together 
in determining treatment goals’ (item 4) and ‘work on 
treatment goals both agreed upon’ (item 6) to the sense of 
being understood by the therapist (bond), two dual load-
ings on the bond factor were added.

One explanation for the deviation of our findings from 
those of previous studies may lie in the versions of the 
WAI that have been used. The current study is the first 
factor analytic study investigating the WAI-S in which 
only positively worded items were used in youth treat-
ment. In adult studies, in line with our findings, most 
evidence was found for the two dimensional structure 
of the patient’s alliance [12, 16, 51]. Moreover, the neg-
atively worded items in the WAI(-S) used in previous 
youth alliance studies, may have resulted in response 
bias as demonstrated by Cirasola et al. [31]. Because the 
negatively worded items were part of the collaborative 
subscales of the WAI(-S), the response bias may have 
prevented the collaborative part of the alliance from 
being distinguished from the relational part. This may be 
particularly be the case because youth tend to view the 
alliance primarily as an affective construct [23]. It may be 
that youth, like adults, do distinguish between the rela-
tional and collaborative aspects of the therapeutic alli-
ance but that this has not previously been demonstrated 
in youth alliance studies because previous WAI ver-
sions did not detect it. Our results show better psycho-
metric properties of WAI-S relative to previous forms. 
However, the Chi-square values in all our final modified 
models did not indicate a good fit despite good fit indi-
ces within commonly accepted norms. This was previ-
ously demonstrated in adult research [7, 12, 16] and is 
possibly because the chi-square test is biased to be sig-
nificant with large correlations between variables and/
or skewed data [50, 52] which both are characteristics of 
alliance data. Accordingly, we found moderate correla-
tions between Task and Goal and between Bond and Col-
laboration subscales on both time points, indicating that 
these dimensions are related but also distinguishable and 
may comprise different aspects of the alliance.

An alternative explanation for our two-dimensional 
alliance structure in youth psychotherapy may be the 
use of multi-level factor analyses in the present study. 
Because previous studies have not considered that youths 
are nested within therapists, their results may have been 
affected by biased parameter estimates, misestimated 
standard errors and model misfit. The majority of stud-
ies in youth provide no information about the number 
of youth per therapist [21, 29–31]. Therefore, model 
misfit due to the clustering of the data cannot be ruled 
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out. This is an important consideration since our find-
ings showed that not accounting for the clustering of 
youth within therapist yielded different fit measures com-
pared to when the nested data structure was taken into 
account. Although these differences did not lead to dif-
ferent conclusions about the factor structure or can be 
tested for relevance, the changes were consistent and in 
the favorable direction. In addition, there was substantial 
dependency in the alliance data due to therapist as dem-
onstrated by (very) large intraclass correlations in both 
samples.

Regarding the therapists’ perspective, the three-factor 
model seemed to represent the WAI-S structure at both 
time points. However, longitudinal measurement invari-
ance was supported for configural invariance but not for 
scalar invariance. Since scalar invariance was not found, 
there could be a difference over time in how therapists 
interpret the scale. In addition, our results suggest that 
the three alliance dimensions become less distinguish-
able during treatment. Although the alliance structures 
appeared to be partially robust over time not all fit indi-
ces of the 2-month WAI-S indicated a good fit. These 
tentative confirmation of Bordin’s three dimensions of 
alliance for the therapists’ perspective does not support 
earlier studies reporting single [21, 29–31] or two [53] 
dimensions of alliance. However, we found moderate and 
strong correlations between Task and Goal subscales at 
first session and 2-months follow-up respectively. To be 
noted is that in the 2-months WAI-S model several post 
modification indices were added including a dual load-
ing of item 11 on both the Goal and Bond factors. As it 
seems plausible that therapists may attribute ‘forming a 
clear understanding of the changes good for the youth’ to 
the agreement and collaboration around activities during 
therapy.

Since this is the first study in youth treatment that 
finds a best fit for a two-dimensional construct of alli-
ance in youth, our findings still need to be interpreted 
with caution. Nevertheless, our study provides some pos-
sible implications for clinical practice and research, with 
regard to comparing alliance scores over time, across 
youths and therapists, between therapists and between 
youths. First, our study suggests that the concept of alli-
ance in youth seems reasonably robust across the first 
months of treatment which allows comparisons across 
time of within-youth WAI-S Bond and Collaborative 
subscores during the first phase of treatment. For com-
paring within-therapist scores on the WAI-S subscales 
over time, caution is needed because full longitudinal 
measurement invariance was not found. However, ther-
apeutic alliance is a dynamic construct and to test the 
robustness of this concept more assessments of alliance 
during treatment are needed. In addition, alliance is a 
dyadic construct in which both the youth and therapist 

are partners in co-creating the therapeutic relationship. 
In the present study the youth’ and therapist’ perspective 
on the alliance were related to each other at 2-months 
follow-up but not at the start of the treatment. Further-
more, in an earlier study, we found that evaluating the 
therapeutic relationship from both the youth and thera-
pist perspective at the start of treatment is a stronger 
predictor of treatment outcome than using only one per-
spective in mental health and addiction care [54].

Second, the present study suggests a two-dimensional 
and three-dimensional concept of alliance for youth and 
therapist, respectively. Therefore, it could be argued 
that it might be best to use the total WAI-S score for the 
comparison of youth-rated and therapist-rated alliance 
scores. Third, when comparing alliance scores between 
therapists it is, given the especially strong intraclass cor-
relations, important to realize that therapist alliance rat-
ings are influenced by therapists rating styles. That is, 
therapists differ in their tendency to rate the level of alli-
ance, irrespective of the patient. Caution is also needed in 
comparing the youth alliance scores between therapists. 
Because youth rate the alliance with only one therapist, 
it is not possible to assess the youth’s tendency to rate the 
alliance irrespective of the therapist. Furthermore, our 
findings suggest that youth’s in youth mental health or 
addiction care do distinguish between the relational and 
collaborative aspects of the alliance with their therapist. 
This may imply that youths and therapists may be able to 
concentrate on the goals and tasks of treatment even if 
they find it difficult to form a bond with each other or 
vice versa. Distinguishing these different components of 
alliance has implications for the clinical use of the WAI-S 
in youth mental health and addiction care, because most 
likely different types of treatments require different alli-
ance `profiles` [8, 15, 18–20].

Our study has several limitations that should be men-
tioned. First, we had a relatively small therapist sample. 
However, in this relatively small sample we were able to 
control for therapist clustering, and this is the first psy-
chometric study of youth-therapist alliance in youth 
treatment that applied multilevel confirmatory factor 
analysis. Nevertheless, future research with larger thera-
pist samples is needed to replicate our findings. A second 
limitation could come from using MIs to improve model 
fit. Although using MIs is common practice, it should be 
noted that without using these modifications, none of 
the factor models demonstrated a good fit with our data. 
However, to limit the potential consequences of these 
modifications, the use of MIs was restricted and, each 
modification was based on both theoretical and statistical 
grounds.
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Conclusions
This study partly supports Bordin’s [8] Task-Goal-Bond 
model of alliance in mental health and addiction treat-
ment of youth. From the therapists’ perspective the 
three-dimensional model seems most appropriate, while 
for youth a two-dimensional model seems applicable. 
This is the first psychometric study of the WAI-S in youth 
treatment in which only positively worded items were 
used to prevent response bias, and in which clustering in 
the alliance data was considered. In addition, the current 
study is the first to find a best fit for the two-dimensional 
construct of alliance in youth. If replicated in future stud-
ies, it could be that youth, like adults, do distinguish 
between the relational and collaborative aspects of the 
therapeutic alliance.
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