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Supplement 1. Additional information on the pattern of missing data
We applied Full Information Maximum Likelihood to deal with missing data in our analyses. This method assumes that data are missing at random. Therefore, we examined patterns of missingness descriptively (see Table S1).
Table S1
Proportion of Participants That Fall Into Different Missingness Groups per Questionnaire
	Outcome
	Type of missing data (%)
	

	
	Complete
	Intermittent
	No data
	Dropout
	T2
	T3
	T4

	HAQ
	38.0
	8.4
	0
	53.6
	9.0
	15.7
	28.9

	SCL
	39.8
	6.6
	0
	53.6
	9.0
	15.1
	29.5

	BFTB
	38.0
	8.4
	1.8
	51.8
	7.8
	15.1
	28.9

	FERT
	36.1
	9.0
	1.8
	53.0
	8.4
	14.5
	30.1


Note. Complete = no missing data; Intermittent = completion of the study with intermittent missing data (e.g., T2 missing data, T3 complete data); No data: Proportion of participants who did not provide data for the respective questionnaire at any measurement point. Dropout = early termination of participation; T2-T4 = exact measurement point of dropout (of those participants who dropped out); HAQ = Helping Alliance Questionnaire patient-report, SCL = Symptom Checklist, BFTB = Bonner Questionnaire for Therapy and Counselling, FERT = Questionnaire to Assess Relevant Therapy Conditions.

Supplement 2. Sample characteristics per study site
	Data were collected at two different study sites (University of Marburg and University of Hamburg). We tested differences between study sites separately in the psychosis group and the clinical comparison group with other mental disorders as these groups differed with regards to the variables of interest (see Table S2a, S2b).
Table S2a
Sample Characteristics for the Psychosis Group at Baseline per Study Site (n = 102)
	Variable
	Marburg
(n=57)
	Hamburg
(n=45)
	Difference test

	
	M (SD)
	Range
	M (SD)
	Range
	t(df)
	p

	Symptoms
	1.5 (0.7)
	0.4-3.7
	1.4 (0.7)
	0.2-3.4
	0.75(83.3)
	.458

	Therapeutic Alliance 
	4.8 (0.7)
	3.2-6.0
	5.0 (0.7)
	2.7-6.0
	−1.57(88.7)
	.119

	Empathy 
	3.4 (0.6)
	2.2-5.0
	3.7 (0.6)
	2.2-4.8
	−2.64(86.1)
	.010

	Genuineness
	4.0 (0.7)
	2.4-5.0
	4.4 (0.7)
	2.0-5.0
	−2.75(84.6)
	.007

	Positive regard 
	4.3 (0.5)
	3.0-5.0
	4.5 (0.6)
	2.2-5.0
	−1.89(81.1)
	.063

	Competence 
	5.2 (0.9)
	3.5-7.0
	5.7 (0.9)
	3.0-7.0
	−2.16(83.8)
	.034

	Convincingness 
	5.8 (0.8)
	3.8-7.0
	6.0 (0.8)
	3.8-7.0
	−1.41(83.0)
	.163

	Note. Degrees of freedom (df) are rounded (applied Welch’s t-test).




Table S2b
Sample Characteristics for the Clinical Comparison Group at Baseline per Study Site (n = 64)
	Variable
	Marburg
(n=24)
	Hamburg
(n=40)
	Difference test

	
	M (SD)
	Range
	M (SD)
	Range
	t(df)
	p

	Symptoms
	1.5 (0.7)
	0.6-3.4
	1.6 (0.5)
	0.4-2.7
	0.81(41.4)
	.422

	Therapeutic Alliance 
	5.1 (0.6)
	4.0-6.0
	5.1 (0.6)
	4.0-6.0
	0.23(49.4)
	.822

	Empathy 
	3.8 (0.6)
	2.6-5.0
	3.8 (0.6)
	2.4-5.0
	−0.19(50.0)
	.851

	Genuineness
	4.3 (0.6)
	3.0-5.0
	4.4 (0.5)
	3.6-5.0
	−0.66(38.5)
	.513

	Positive regard 
	4.7 (0.3)
	3.8-5.0
	4.7 (0.4)
	3.6-5.0
	−0.50(51.5)
	.616

	Competence 
	5.4 (0.9)
	3.8-7.0
	5.7 (0.7)
	4.5-7.0
	−1.42(38.0)
	.165

	Convincingness 
	6.2 (0.7)
	4.5-7.0
	6.1 (0.6)
	4.5-7.0
	0.49(43.4)
	.626

	Note. Degrees of freedom (df) are rounded (applied Welch’s t-test).



Supplement 3. Changes of measures across measurement points
To examine whether variables of interest changed significantly over the course of therapy, we calculated linear mixed models with measurement points (T1-T4) as predictors of therapeutic alliance (TA) and therapist characteristics (empathy, genuineness, positive regard, competence, and convincingness) as outcome variables.
Table S3
Linear Mixed Models with Therapeutic Alliance/ Therapeutic Characteristics as Outcome, Measurement Point as Predictor, Full Information Maximum Likelihood
	Outcome
	β0
	β1

	
	Est.
	SE
	p
	Est.
	SE
	p

	All Groups

	Therapeutic Alliance
	5.00
	0.05
	<.001
	0.07
	0.02
	<.001

	Positive Regard
	4.53
	0.04
	<.001
	0.01
	0.04
	.796

	Empathy
	3.66
	0.05
	<.001
	0.14
	0.05
	.004

	Genuineness
	4.23
	0.05
	<.001
	0.10
	0.04
	.022

	Competence
	5.47
	0.07
	<.001
	0.30
	0.07
	<.001

	Convincingness
	5.95
	0.06
	<.001
	0.20
	0.06
	<.001

	Psychosis Group

	Therapeutic Alliance
	4.90
	0.07
	<.001
	0.09
	0.02
	<.001

	Positive Regard
	4.41
	0.05
	<.001
	0.05
	0.05
	.321

	Empathy
	3.55
	0.06
	<.001
	0.16
	0.07
	.014

	Genuineness
	4.15
	0.07
	<.001
	0.13
	0.06
	.031

	Competence
	5.41
	0.10
	<.001
	0.30
	0.09
	.002

	Convincingness
	5.84
	0.08
	<.001
	0.20
	0.09
	.026

	Clinical Comparison Group

	Therapeutic Alliance
	5.17
	0.06
	<.001
	0.05
	0.03
	.137

	Positive Regard
	4.72
	0.05
	<.001
	-0.06
	0.06
	.312

	Empathy
	3.83
	0.07
	<.001
	0.09
	0.06
	.155

	Genuineness
	4.37
	0.07
	<.001
	0.05
	0.06
	.410

	Competence
	5.57
	0.10
	<.001
	0.31
	0.10
	.002

	Convincingness
	5.12
	0.08
	<.001
	0.21
	0.07
	.007


Notes. β0 = intercept, β1 = standardized regression coefficient, Est. = estimate, SE = standard error.


Supplement 4. Sensitivity analyses with alternative model specifications
To examine the robustness of our findings, we tested alternative model specifications to the preregistered models. First, we estimated a model where the constraint on perceived therapist competence was released. Perceived competence was not among the set of variables that was theoretically prioritized in our pre-registration. However, perceived competence showed the largest score test, which was the secondary criterion for the sequence of constraint release. In this partially invariant model, there were no significant associations of perceived competence with the TA in neither the PSY nor the CG (see Table S4a). Second, we simultaneously released all variables that were theoretically prioritized (empathy, genuineness, positive regard). In this second partially invariant model, besides perceived genuineness, also positive regard showed significant associations with the TA in PSY and not in the CG (see Table S4b). Fit indices for both model specifications are presented in Table S6. 
Table S4a
Results from Multiple-Group Structural Equation Models on the Associations Between Perceived Therapist Characteristics at T1 and the Therapeutic Alliance at T2
	[bookmark: _Hlk232779839]Group
	n
	bTA, EM
	bTA, GE
	bTA, PR
	bTA, CP
	bTA, CN

	
	
	Est.
	SE
	p
	Est.
	SE
	p
	Est.
	SE
	p
	Est.
	SE
	p
	Est.
	SE
	p

	Unconstrained Model

	  CG
	64
	0.19
	0.13
	.129
	0.02
	0.13
	.857
	0.39
	0.27
	.141
	−0.21
	0.12
	.075
	0.23
	0.18
	.211

	  PSY
	101
	−0.05
	0.13
	.667
	0.28
	0.11
	.011
	0.28
	0.15
	.051
	0.08
	0.10
	.455
	0.22
	0.13
	.088

	Constrained Model

	  CG
	64
	0.06
	0.09
	.508
	0.17
	0.10
	.085
	0.36
	0.14
	.008
	−0.04
	0.08
	.649
	0.19
	0.12
	.112

	  PSY
	101
	0.06
	0.09
	.508
	0.17
	0.10
	.085
	0.36
	0.14
	.008
	−0.04
	0.08
	.649
	0.19
	0.12
	.112

	Partially Invariant Model (Competence Constraint Released)

	  CG
	64
	0.07
	0.09
	.406
	0.15 
	0.09
	.103
	0.40
	0.14
	.004
	−0.18
	0.11
	.096
	0.20
	0.11
	.074

	  PSY
	101
	0.07
	0.09
	.406
	0.15
	0.09
	.103
	0.40
	0.14
	.004
	0.06
	0.09
	.528
	0.20
	0.11
	.074

	Partially Invariant Model (Empathy, Genuineness and Positive Regard Constraints Released)

	  CG
	64
	0.15
	0.13
	.230
	−0.00
	0.17
	.985
	0.22
	0.23
	.328
	−0.04
	0.08
	.623
	0.22
	0.11
	.053

	  PSY
	101
	0.03
	0.12
	.827
	0.31
	0.11
	.004
	0.34
	0.15
	.020
	−0.04
	0.08
	.623
	0.22
	0.11
	.053


Note. PSY = study group with a psychotic disorder, CG = clinical comparison group. n = Number of participants included. b = unstandardized regression coefficient. Est. = estimate, SE = standard error. Therapeutic alliance at T1 was entered as an auxiliary variable. Symptom level at T1 was entered as a covariate. T1 = baseline assessment; T2 = after the 5th therapy session. 
Table S4b
Model Fit Comparisons for the Multiple-Group Structural Equation Models on the Associations Between Perceived Therapist Characteristics at T1 and the Therapeutic Alliance at T2
	[bookmark: _Hlk232780189]Model
	scaled χ2 test 
	CFI
	RMSEA
	χ2 difference test
	ΔCFI
	ΔRMSEA

	
	χ2
	df
	p
	
	
	Δχ2
	Δdf
	p
	
	

	Unconstrained
	0.00
	0
	
	1.000
	0.000
	
	
	
	
	

	Constrained
	10.63
	5
	.059
	0.990
	0.101
	10.63
	5
	.059
	0.010
	0.101

	Partially Invariant (Competence)
	3.90
	4
	.420
	1.000
	0.000
	3.90
	4
	.420
	0.000
	0.000

	Partially Invariant (Empathy, Genuineness, Positive Regard)
	4.87
	2
	.088
	0.994
	0.123
	4.87
	2
	.088
	0.006
	0.123


[bookmark: _Hlk229558722][bookmark: _Hlk229558042]Note. df = degrees of freedom CFI = comparative fit index, RMSEA = root mean square error of approximation, Δχ2 = χ2 difference, Δdf = difference in degrees of freedom, ΔCFI = Difference in CFI, ΔRMSEA = Difference in RMSEA, Differences refer to the unconstrained model. T1 = baseline assessment, T2 = after the 5th session.








	
Supplement 5. Sensitivity analysis testing alternative temporal sequence
To examine whether our choice of measurement points was decisive for the main results, we tested an alternative temporal sequence in which perceived therapist characteristics were assessed at T2 and the TA at T3. The constrained model did not show substantial misfit, and sequentially releasing the constraints therefore did not result in a sufficiently meaningful improvement in model fit to warrant retaining the less constrained model (see Tables S5a, S5b). 

Table S5a
Results from Multiple-Group Structural Equation Models on the Associations Between Perceived Therapist Characteristics at T2 and the Therapeutic Alliance at T3
	Group
	n
	βTA, empathy
	βTA, genuineness
	βTA, positive regard
	βTA, competence
	βTA, convincingness

	
	
	Est.
	SE
	p
	Est.
	SE
	p
	Est.
	SE
	p
	Est.
	SE
	p
	Est.
	SE
	p

	Unconstrained Model

	  CG
	63
	-0.03
	0.18
	.885
	0.04
	0.23
	.876
	0.21 
	0.24
	.389
	-0.09
	0.18
	.599
	0.42
	0.21
	.048

	  PSY
	104
	-0.08
	0.13
	.548
	0.33
	0.20
	.097
	0.01
	0.23
	.975
	0.29
	0.12
	.014
	0.11
	0.10
	.255

	Constrained Model

	  CG
	63
	-0.06
	0.12
	.589
	0.28
	0.16
	.093
	.06
	0.18
	.730
	0.19
	0.10
	.058
	0.18
	0.09
	.050

	  PSY
	104
	-0.06
	0.12
	.589
	0.28
	0.16
	.093
	.06
	0.18
	.730
	0.19
	0.10
	.058
	0.18
	0.09
	.050

	Partially Invariant Model (Genuineness Constraint Released)

	  CG
	63
	-0.06
	0.11
	.586
	0.09
	0.20
	.670
	0.08
	0.17
	.631
	0.18
	0.11
	.099
	0.18
	0.09
	.051

	  PSY
	104
	-0.06
	0.11
	.586
	0.35
	0.19
	.063
	0.08
	0.17
	.631
	0.18
	0.11
	.099
	0.18
	0.09
	.051


Note. In the unconstrained model, paths from therapist characteristics to TA were freely estimated across groups (PSY, CG). In the constrained model, all structural paths from therapist characteristics to TA were constrained to be equal across groups. In the partially invariant model, the equality constraint on the path from perceived therapist genuineness to TA was released. TA at T1 was entered as an auxiliary variable. Symptom level at T1 was entered as a covariate. PSY = study group with a psychotic disorder, CG = comparison group with another mental disorder. n = number of participants included. β = standardized regression coefficient. TA = therapeutic alliance, Est. = estimate, SE = standard error.





Table S5b 
Model Fit Comparisons for the Multiple-Group Structural Equation Models on the Associations Between Perceived Therapist Characteristics at T2 and the Therapeutic Alliance at T3
	Model
	scaled χ2 test
	CFI
	RMSEA
	χ2  difference test
	ΔCFI
	ΔRMSEA

	
	χ2
	df
	p
	
	
	Δχ2
	Δdf
	p
	
	

	Unconstrained
	0.00
	0
	
	1.000
	0.000
	
	
	
	
	

	Constrained
	5.89
	5
	.317
	0.998
	0.044
	5.89
	5
	.317
	0.002
	0.044

	Partially Invariant *
	4.49
	4
	.343
	0.998
	0.000
	4.49
	4
	.343
	0.002
	0.000



Note. In the unconstrained model, paths from therapist characteristics to TA were freely estimated across groups (PSY, CG). In the equality-constrained model, all structural paths from therapist characteristics to TA were constrained to be equal across groups. In the partially invariant model, the equality constraint on the path from perceived therapist genuineness to TA was released. df = Degrees of freedom, CFI = Comparative Fit Index, RMSEA = Root Mean Square Error of Approximation, Δχ2 = χ2 difference, Δdf = Difference in degrees of freedom, ΔCFI = Difference in CFI, ΔRMSEA = Difference in RMSEA. All differences refer to the comparison with the unconstrained model.
* Partially Invariant Model after constraint release of perceived genuineness.





Supplement 6. Sensitivity analyses adjusting for study site

As we found slight differences between study sites (Marburg, Hamburg) with regard to our variables of interest, we conducted sensitivity analyses, adjusting for study site. Sensitivity analyses did not change our main results regarding Hypothesis 1 and Hypothesis 3 (see Tables S6a-d). For Hypothesis 2, TA was still not significantly associated with latent change in symptom change across groups (unstandardized b = −0.09, SE = .08, p = .297; standardized β = −0.12). This model was again just identified (df = 0), resulting in perfect model fit (CFI = 1.000, RMSEA = 0.000, χ² = 0.00, p = 1.00).  
Table S6a
Multiple-Group Structural Equation Models on the Associations Between Perceived Therapist Characteristics at T1 and the Therapeutic Alliance at T2 Adjusting for Study Site
	Group
	n
	bTA, empathy
	bTA, genuineness
	bTA, positive regard
	bTA, competence
	bTA, convincingness

	
	
	Est.
	SE
	p
	Est.
	SE
	p
	Est.
	SE
	p
	Est.
	SE
	p
	Est.
	SE
	p

	Unconstrained Model

	  CG
	64
	0.18
	0.13
	.149
	0.06
	0.13
	646
	0.38
	0.26
	.149
	−0.16
	0.11
	.159
	0.17
	0.21
	.410

	  PSY
	101
	−0.03
	0.12
	.770
	0.30
	0.11
	.006
	0.29
	0.15
	.051
	0.08
	0.10
	.414
	0.22
	0.12
	.078

	Constrained Model

	  CG
	64
	0.05
	0.09
	.560
	0.20
	0.09
	.034
	0.35
	0.13
	.008
	−0.01
	0.08
	.890
	0.17
	0.12
	.161

	  PSY
	101
	0.05
	0.09
	.560
	0.20
	0.09
	.034
	0.35
	0.13
	.008
	−0.01
	0.08
	.890
	0.17
	0.12
	.161

	Partially Invariant Model (Genuineness Constraint Released)

	  CG
	64
	0.08
	0.09
	.386
	0.03
	0.15
	.856
	0.31
	0.12
	.011
	−0.02
	0.08
	.795
	0.19
	0.11
	.093

	  PSY
	101
	0.08
	0.09
	.386
	0.34
	0.10
	<.001
	0.31
	0.12
	.011
	−0.02
	0.08
	.795
	0.19
	0.11
	.093



Note. In the unconstrained model, paths from therapist characteristics to therapeutic alliance (TA) were freely estimated across groups. In the equality-constrained model, all structural paths from therapist characteristics to TA were constrained to be equal across groups. In the partially invariant model, the equality constraint on the path from perceived therapist genuineness to TA was released. TA at T1 was entered as an auxiliary variable. Symptom level at T1 was entered as a covariate. PSY = study group with a psychotic disorder, CG = comparison group with another mental disorder. b = unstandardized regression coefficient. n = number of participants included. TA = therapeutic alliance, Est. = estimate, SE = standard error. 




Table S6b
Model Fit Comparisons for the Multiple-Group Structural Equation Models on the Associations Between Perceived Therapist Characteristics at T1 and the Therapeutic Alliance at T2 Adjusting for Study Site
	Model
	scaled χ2 test 
	CFI
	RMSEA
	χ2 difference test
	ΔCFI
	ΔRMSEA

	
	χ2
	df
	p
	
	
	Δχ2
	Δdf
	p
	
	

	Unconstrained
	0.00
	0
	
	1.000
	0.000
	
	
	
	
	

	Constrained
	10.57
	5
	.061
	0.991
	0.098
	10.57
	5
	.061
	0.009
	0.098

	Partially Invariant (Genuineness)
	4.90
	4
	.298
	0.999
	0.033
	4.90
	4
	.298
	0.001
	0.033


Note. In the unconstrained model, paths from therapist characteristics to therapeutic Alliance (TA) were freely estimated across groups (psychosis group, clinical comparison group). In the equality-constrained model, all structural paths from therapist characteristics to TA were constrained to be equal across groups. In the partially invariant model, the equality constraint on the path from perceived therapist genuineness to TA was released. df = Degrees of freedom, CFI = comparative fit index, RMSEA = root mean square error of approximation, Δχ2 = χ2 difference, Δdf = difference in degrees of freedom, ΔCFI = difference in CFI, ΔRMSEA = difference in RMSEA. All differences refer to the unconstrained model.


Table S6c
Model Fit Comparisons for the Multiple-Group Structural Equation Mediation Models on the Associations between Perceived Therapist Characteristics and Latent Symptom Change via the Therapeutic Alliance Adjusting for Study Site
	Model
	scaled χ2 test
	CFI
	RMSEA
	χ2 difference test
	ΔCFI
	ΔRMSEA

	
	χ2
	df
	p
	
	
	Δχ2
	Δdf
	p
	
	

	Unconstrained
	0.00
	0
	
	1.000
	0.000
	
	
	
	
	

	Constrained
	11.97
	6
	.063
	0.994
	0.087
	11.97
	6
	.063
	0.006
	0.087

	Partially Invariant (Genuineness)
	5.12
	5
	.395
	1.000
	0.000
	5.12
	5
	.395
	0.000
	0.000


Note. In the unconstrained model, paths from therapist characteristics to therapeutic alliance (TA) were freely estimated across groups (psychosis group, clinical comparison group). In the equality-constrained model, all structural paths from therapist characteristics to TA were constrained to be equal across groups. In the partially invariant model, the equality constraint on the path from perceived therapist genuineness to TA was released. df = degrees of freedom, CFI = comparative fit Index, RMSEA = root mean square error of approximation, Δχ2 = difference in χ2, Δdf = difference in degrees of freedom, ΔCFI = difference in CFI, ΔRMSEA = difference in RMSEA. Differences refer to the unconstrained model.

Table S6d
Unstandardized Estimates of the Direct, Indirect, and Total Effects of Perceived Therapist Characteristics on Latent Symptom Change via the Therapeutic Alliance in the Partially Invariant Multiple-Group Mediation Model (Constraint on Genuineness Released) Adjusting for Study Site
	Group
	Predictor
	Direct Effect
	Indirect Effecta
	Total Effecta

	
	
	Est.
	SE
	95%-CI
	Est.
	SE
	95%-CI
	Est.
	SE
	95%-CI

	CG
	Empathy
	0.12
	0.16
	−0.19; 0.42
	−0.01
	0.02
	−0.06; 0.03
	0.11
	0.35
	−0.72; 0.68

	
	Genuineness
	−0.10
	0.23
	−0.55; 0.35
	0.00
	0.03
	−0.09; 0.05
	−0.10
	0.44
	−0.92; 0.84

	
	Positive Regard
	0.35
	0.22
	−0.08; 0.77
	−0.04
	0.06
	−0.17; 0.06
	0.31
	0.58
	−0.53; 1.73

	
	Competence
	−0.23
	0.15
	−0.52; 0.06
	0.00
	0.02
	−0.03; 0.04
	−0.23
	0.30
	−0.60; 0.57

	
	Convincingness
	0.38
	0.24
	−0.09; 0.85
	−0.02
	0.04
	−0.11; 0.06
	0.36
	0.42
	−0.61; 1.00

	PSY
	Empathy
	−0.27
	0.16
	−0.57; 0.04
	−0.01
	0.02
	−0.06; 0.03
	−0.27
	0.20
	−0.69; 0.10

	
	Genuineness
	−0.15
	0.15
	−0.45; 0.15
	−0.04
	0.07
	−0.18; 0.08
	−0.19
	0.18
	−0.55; 0.17

	
	Positive Regard
	−0.17
	0.27
	−0.70; 0.36
	−0.04
	0.06
	−0.17; 0.07
	−0.21
	0.31
	−0.79; 0.42

	
	Competence
	0.04
	0.15
	−0.24; 0.33
	0.00
	0.02
	−0.02; 0.05
	0.05
	0.17
	−0.25; 0.42

	
	Convincingness
	0.16
	0.15
	−0.13; 0.46
	−0.02
	0.04
	−0.11; 0.06
	0.14
	0.17
	−0.23; 0.46


Note. Estimates were based on the final partially invariant multiple-group mediation model in which the equality constraint on the path from perceived genuineness to the therapeutic alliance was released. Est. = estimate, SE = standard error, CI = confidence interval. PSY = study group with a psychotic disorder, CG = comparison group with another mental disorder.
a Standard errors and confidence intervals for indirect and total effects were estimated via bootstrap. Therapeutic alliance at T1 (baseline assessment) was entered as an auxiliary variable.

