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Climate for evidence‑based 
mental health care 
implementation in Germany: 
psychometric investigation 
of the Implementation Climate 
Scale (ICS)
Katharina Szota 1*, Hanna Christiansen 1, Gregory A. Aarons 2, Mark G. Ehrhart 3, 
Anne Fischer 4, Rita Rosner 5, Regina Steil 4 & Antonia Barke 6

Organizational implementation climate is an important construct in implementation research to 
describe to what extent implementation is expected, supported, and rewarded. Efforts in bridging the 
research-practice gap by implementing evidence-based practice (EBP) can benefit from consideration 
of implementation climate. The Implementation Climate Scale (ICS) is a psychometrically strong 
measure assessing employees’ perceptions of the implementation climate. The present cross-
sectional study aimed at providing a German translation and investigating its psychometric 
properties. The translation followed standard procedures for adapting psychometric instruments. 
German psychotherapists (N = 425) recruited online completed the ICS, the Evidence Based Practice 
Attitudes Scale (EBPAS-36D) and the Intention Scale for Providers (ISP). We conducted standard 
item and reliability analyses. Factorial validity was assessed by comparing an independent cluster 
model of Confirmatory Factorial Analysis (ICM-CFA), a Bifactor CFA, a Second-order CFA and an 
(Bifactor) Exploratory Structural Equation Model (ESEM). Measurement invariance was tested using 
multiple-group CFA and ESEM, convergent validity with correlation analysis between the ICS and 
the ISP subjective norms subscale (ISP-D-SN). The mean item difficulty was pi = .47, mean inter-item 
correlation r = .34, and mean item-total correlation ritc = .55. The total scale (ω = 0.91) and the subscales 
(ω = .79–.92) showed acceptable to high internal consistencies. The model fit indices were comparable 
and acceptable (Second-order CFA: RMSEA [90% CI] = .077 [.069; .085], SRMR = .078, CFI = .93). 
Multiple-group CFA and ESEM indicated scalar measurement invariance across gender and presence 
of a psychotherapy license. Psychotherapists in training reported higher educational support for EBP 
than licensed psychotherapists (T = 2.09, p = .037, d = 0.25). The expected high correlation between 
the ICS and the ISP-D-SN was found (r = .59, p < .001). Results for the German ICS confirm good 
psychometric properties including validity.

Abbreviations
AIC	� Akaike information criterion
CBT	� Cognitive behavioral therapy
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CFA	� Confirmatory factor analysis
CFI	� Comparative fit index
COSMIN	� COnsensus-based Standards for the selection of health Measurement Instruments
EBP	� Evidence-based practices
EBPAS	� Evidence-based practice attitudes scale
EPIS	� Exploration, preparation, implementation, sustainment framework
ESEM	� Exploratory structural equation model
ICM-CFA	� Independent cluster model of confirmatory factorial analysis
ICS	� Implementation Climate Scale
ISP	� Intention scale for providers
RMSEA	� Root mean square error of approximation
SRMR	� Standardized root mean squared residual
STROBE	� STrengthening the reporting of observational studies in epidemiology
TPB	� Theory of planned behavior

Evidence-based practice (EBP) aims to integrate “the best research evidence with clinical expertise and patient 
values”1 when providing health and medical services. EBP implementation in routine care has shown to improve 
outcomes for patients2 as well as cost-effectiveness of interventions for health care systems3–5. Still, there is evi-
dence for a persistent research-practice gap6,7. This has given rise to a global focus on research efforts in order to 
investigate barriers and facilitators of the dissemination and implementation of EBP in health care8. Adequate 
measurement of implementation mechanisms is required to advance this research area. It should have a concep-
tual, theoretical, and empirical basis, show good psychometric qualities, and be pragmatic9.

Implementation theories and frameworks have been developed to provide consistent definitions of relevant 
constructs and a basis for empirical investigations of the relationships between these constructs10. These frame-
works are valuable for guiding the planning, design and process of hands-on efforts to implement EBP11. One 
widely used implementation framework is the Exploration, Preparation, Implementation, Sustainment (EPIS) 
framework11,12: The framework describes these four phases of the implementation process and identifies especially 
relevant factors during these phases: the outer system, inner context, bridging factors and innovation factors. 
Within the inner context, both organizational characteristics (e.g., the organizational implementation climate) 
and individual adopter characteristics (e.g., providers’ attitudes towards EBP implementation) are highlighted 
as central to the implementation success during the exploration and active implementation phase12.

Implementation climate is defined as “employees’ shared perceptions of the importance of innovation imple-
mentation within the organization”13, or whether “the adoption, implementation, and use of an innovation such 
as EBP is expected, rewarded, and supported by the organization”14. This organizational factor consistently 
appears to improve the implementation success15–18. A 5-year panel analysis indicated that improvements of the 
implementation climate resulted in increased EBP use by clinicians18. Although implementation research is often 
criticized for relying on self-report measures when assessing implementation outcome, two recent studies that 
use expert and observer ratings support the assumption that implementation climate predicts the adherence to 
EBP19,20. The implementation climate, in turn, is associated and thought to be influenced by other organizational 
factors, for example leadership16,21–23. Moreover, a stronger implementation climate is associated with more posi-
tive attitudes towards the adoption of EBP among the providers working within the organization 22,24.

One pragmatic instrument designed to assess the implementation climate of organizations or units within 
organizations such as a clinic or team is the Implementation Climate Scale (ICS) 14. It was developed based on 
review of existing literature and through a participatory process in collaboration with subject matter experts (e.g., 
experts in leadership and climate, clinical program managers, and clinicians). Building upon this past research, it 
is assumed that organizations that are willing to create an optimal organizational climate for EBP implementation 
(1) emphasize the priority of EBP implementation, (2) provide educational support for the EBPs, (3) recognize 
and (4) provide rewards for employees that use EBPs, and select employees that are experienced with the use of 
EBPs (5) or are willing to adopt new practices (6)14. The 18 items of the ICS comprise six subscales that are then 
aggregated to represent the overall implementation climate (see Table 1). Accordingly, the factor structure could 
best be regarded as a Second-order model. The items are designed to be group-referenced, that is referring to 
the unit level of interest. For example, questions may be phrased to refer to the whole organization, to a specific 
clinic, or some other organizational unit (e.g., hospital, health center, etc.). The ICS was designed originally in 
the mental health care context and has subsequently shown strong psychometric properties in a wide range 

Table 1.   ICS Subscales with item examples. ICS Implementation Climate Scale, EBP Evidence-based Practice.

Subscale Item example

(1) Focus on EBP “Using evidence-based practices is a top priority in this team/agency”

(2) Educational support for EBP “This team/agency provides evidence-based practice training materials, journals, etc.”

(3) Recognition for EBP “Clinicians who use evidence-based practices are held in high esteem in this team/agency”

(4) Rewards for EBP “This team/agency provides financial incentives for the use of evidence-based practices”

(5) Selection for EBP “This team/agency selects staff who have previously used evidence-based practices”

(6) Selection for openness “This team/agency selects staff open to new types of interventions”
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of contexts from substance use disorder treatment organizations25, child welfare26, nursing27 and education 
settings28. A Norwegian study indicated cross-cultural validity in a translated version29.

So far, no German translation of the ICS exists. This is unfortunate in view of the rising importance and 
efforts of implementation research in German-speaking countries and the associated need for reliable and valid 
German instruments assessing implementation constructs30. Regarding evidence-based mental health care for 
example, implementation research is growing in relevance and attention in German-speaking countries31,32. 
In Germany, a research opportunity for the implementation of EBP arises in the context of the regulation of 
psychotherapy practice by law33. The relevant legislation (‘Psychotherapeutengesetz’, PTG)33 was enacted on 1 
January 1999. It provides legal protection of the title ‘psychotherapist’ and regulates the training requirements. 
In addition, it stipulates that psychotherapy must be based on scientific evidence (decided about by a Scientific 
Advisory Board of the Federal Medical Chamber and the Federal Psychotherapeutic Chamber)33. The training 
requirements to become a licensed psychotherapist include a medical, psychological, or educational degree fol-
lowed by a period of practical postgraduate training33,34. Once psychotherapists are licensed, they can provide 
outpatient services working in private practices with reimbursement by the statutory (or private) health insur-
ance. Besides outpatient services, a substantial part of the mental health care in Germany is offered as inpatient 
services by specific hospitals33,35. An amendment of the PTG was approved in September 2019, aiming to further 
align the training for psychotherapy to the existing structure of medical education34. Psychotherapy training 
always had to take place at state approved training sites. In the future, pre-graduate training will be restricted to 
universities. Whether this will be helpful to close the existing research-practice gap and will lead to an accelerated 
uptake of EBP in mental health care will be an important field of research during the next years. The assessment 
of implementation climate may help to inform understanding of determinants and mechanisms of more or less 
successful strategies and arrangements in this context36.

The goal of the present study was to translate the ICS into German and examine its psychometric proper-
ties. Based on survey data from a sample of German psychotherapists, the translated ICS was evaluated on the 
individual practitioner level in terms of item analysis, scale and subscale reliability, comparison of different 
factor models, assessment of measurement invariance across gender groups and psychotherapy license status. 
Convergent validity was assessed based on correlations of the ICS with the individual behavioral intentions for 
EBP use, with the expectation that behavioral intentions, and particularly ratings of subjective norms, would be 
higher when climate perceptions were higher. Further analyses included examining the relationships between 
the ICS and attitudes towards EBP, as well as several demographic characteristics (age, gender, license status, 
and in-patient vs. outpatient setting).

Methods
Procedure.  Translation.  The ICS was translated in accordance with the WHO recommendations (www.​
who.​int/​subst​ance_​abuse/​resea​rch_​tools/​trans​lation/​en/). The ICS was translated into German by the first au-
thor (KS) and back-translated by the bilingual English-speaking senior author (AB). The original authors (MGE, 
GAA) of the scale reviewed back translated items to ensure that they reflected the original constructs. Item 11 
was adjusted to fit the German mental healthcare system, which does not offer any wage increases when EBP 
is implemented. The original and back-translated versions were then reviewed in a consensus meeting of the 
translating authors. A group of German clinical psychotherapists (in training) and researchers (n = 26) as well as 
a graduate linguist reviewed this consented version for comprehensibility and wording. Their suggestions were 
discussed and considered by the translating authors in a second consensus meeting, resulting in a final German 
version of the scale (see Supplemental material 1).

Recruitment and data collection.  All data were collected online via an openly accessible online survey, using 
the scientific survey platform SoSci Survey (www.​sosci​survey.​de). The survey was online and accessible from 
14th November 2019 to 27th April 2020. The link to the online survey was widely distributed via e-mail lists of 
professional psychotherapy organizations that all licensed psychotherapists are members of, universities, train-
ing institutes, and psychiatric in- and outpatient institutions as well as Facebook groups of psychotherapists. On 
the last page of the survey, participants could opt to receive information about the study results or take part in 
a raffle. If they chose one or both of these options, they were linked to a separate page where they could register 
their e-mail addresses independently of their survey answers.

Ethics.  The Internal Review Board of the University of Marburg approved the online survey study (approval 
number: 2019-58 k). All methods were performed in accordance with the institutional guidelines. Participants 
provided informed consent after receiving study information and before they were able to access the survey. All 
raw data were stored securely at the Department of Psychology at Philipps University in Marburg, Germany, and 
were collected anonymously.

Participants.  Eligible participants were licensed psychotherapists for adults, children, and adolescents as 
well as psychotherapists enrolled in postgraduate training to obtain such a license. Therefore, all participants had 
medical, psychological, or educational degrees. No exclusion criteria except other profession were applied. The 
link to the online survey was visited 2,417 times. Overall, 913 participants continued after providing informed 
consent. Of these, 863 met the inclusion criteria (i.e., profession). A total of 251 participants were excluded 
because they discontinued the survey before completing the ICS, five due to conspicuous response patterns in 
the ICS (e.g., straight-lining despite reverse coded items), two due to implausible answers (e.g., being 99 years 
old). A total of 180 licensed psychotherapists (29.8% of the total sample) stated working in private practices. 

http://www.who.int/substance_abuse/research_tools/translation/en/
http://www.who.int/substance_abuse/research_tools/translation/en/
http://www.soscisurvey.de
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These participants (80.6% female, M = 48.1 years, SD = 11.9) were excluded from further analyses since the ICS 
captures the implementation climate of organizations and work group.

The final analysis sample consisted of 425 participants that stated working in organizations and work groups 
and thus completed the ICS, with an age of 23 to 61 years (M = 31.9, SD = 6.6) and consisting of 362 (85.2%) 
women and 62 (14.6%) men. A large portion of the sample reported working in science (44.2%) or stated being 
in postgraduate training to become psychotherapists (79.4%); 97.9% reported a German nationality. For further 
information regarding the samples’ professional characteristics, see Table 2.

Measures.  Demographics and information on training and profession.  Participants provided information 
on age, gender and nationality as well as their education and occupation. In detail, we asked participants about 
their university degree, license status, therapy orientation, and current occupation and work context.

Implementation Climate Scale (ICS).  The ICS is an 18-item instrument measuring the implementation climate 
in organizations and work groups14. Respondents were asked to rate their agreement with statements describing 
the climate with regard to the implementation of EBP in the organization or work group that they currently work 
for. A 5-point Likert scale ranging from 0 (‘not at all’) to 4 (‘to a very great extent’) is used. Six subscales can be 
calculated: Focus on EBP (α = 0.91 in our sample); Educational Support for EBP (α = 0.85); Recognition for EBP 
(α = 0.80); Rewards for EBP (α = 0.78); Selection for EBP (α = 0.84); Selection for Openness (α = 0.78). The total 
scale (α = 0.90) is created by computing means of the subscales. Higher scores (range 0 to 72 for the total scale) 
indicate a more favorable rating of the organizations’ implementation climate. The German instrument includ-
ing scoring instructions can be found in the Supplemental material 1.

Evidence‑based practice attitudes scale (EBPAS‑36D).  The EBPAS-36 was developed to assess mental health 
and social service providers’ attitudes towards adopting EBP37 and a validated German translation is available38. 
The 36 items form 12 subscales of three items each: Requirements (α = 0.89 in our sample), Appeal (α = 0.69), 
Openness (α = 0.75), Divergence (α = 0.65), Limitations (α = 0.82), Fit (α = 0.68), Monitoring (α = 0.77), Balance 
(α = 0.65), Burden (α = 0.81), Job security (α = 0.89), Organizational support (α = 0.85), and Feedback (α = 0.76). 
Respondents are asked to rate their agreement with statements on a 5-point Likert scale ranging from 0 (‘not 
at all’) to 4 (‘to a very great extent’). Most items are worded in a way that higher scores indicate more positive 
attitudes towards the adoption of EBP; 15 items are scored reversely. A mean of the subscales can be computed 
to create a total scale (α = 0.89).

Intention scale for providers‑direct items (ISP‑D).  The ISP is a 70-item instrument assessing individual behav-
ioral intentions for EBP use39 based on the theory of planned behavior40. The Direct Items measure of the ISP 
was previously investigated regarding its psychometric properties41. It consists of 16 items that assess attitudes 
(ISP-D-A, 5 items, α = 0.74 in our sample, higher scores indicating more negative attitudes), subjective norms 
(ISP-D-SN, 3 items, α = 0.84, higher scores indicating greater perceived social pressure to perform EBP), per-
ceived behavioral control (ISP-D-PBC, 4 items, α = 0.71 in our sample, higher scores indicating a higher per-
ceived control to perform EBP) and behavioral intention to use EBP (ISP-D-BI, 4 items, α = 0.88 in our sample, 
higher scores indicating a higher readiness to implement EBP). Responses are given on 7-point rating scales. The 
original English version was translated into German by the first author (KS) and back-translated by the bilingual 
English-speaking senior author (AB).

Statistical analysis.  The statistical analyses were performed using IBM SPSS 28 for Windows (Chicago, 
IL, USA). For the Confirmatory factor analysis (CFA) and Exploratory Structural Equation Model (ESEM), R 
version 4.1.2 was used with the packages lavaan42 and GPArotation43. In all analyses, p values < .05 were set as 
thresholds for statistical significance. For the ICS, means were computed if there was a maximum of one missing 
item per subscale. Otherwise, respondents were excluded from the analyses of factorial validity, which was the 
case for five participants (0.01%). In all analyses, individual practitioner data were used. Mardia’s multivariate 

Table 2.   Demographics and information on profession for the sample. CBT Cognitive behavior therapy, PDT 
Psychodynamic psychotherapy.

Therapy orientation N (%) Professional group N (%) Current occupation N (%)

Cognitive behavior therapy 
(CBT) 338 (76.5) Psychotherapist in training 245 (57.6) Outpatient practice 215 (50.8)

Psychodynamic psychotherapy 
(PDT) 58 (13.7 Licensed psychotherapist 53 (12.5) Psychiatric hospital 85 (20.1)

PDT and psychoanalysis 13 (3.1) Child and adolescent psycho-
therapist 34 (8.0) Psychiatric day-clinic 47 (11.1)

CBT and systemic therapy 9 (2.1) Child and adolescent psycho-
therapist in training 92 (21.6) Clinic for psychosomatic 

medicine 36 (8.5)

Other 4 (0.9) Other 1 (0.2) Rehabilitation clinic/center 26 (6.1)

University 12 (2.8)

Other 23 (5.4)
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skewness and kurtosis statistics44 was used to test multinormality, besides the Kaiser–Meyer–Olkin (KMO) test 
of sampling adequacy45 and Bartlett’s test of sphericity46. While both the latter indicated suitability of the data for 
factor analysis (KMO = 0.879, χ2 = 4443.55, df = 153, p < .001), the significant Mardia’s test statistics for skewness 
(p < .001) and kurtosis (p < .001) indicated multivariate normality deviation, leading to the use of robust estima-
tion methods.

Standard item analyses were calculated, including item difficulties, corrected item-whole correlations, and 
Cronbach’s alpha if an item is deleted. The item difficulties—which in the context of measurement of attitudes 
can be interpreted as the mean endorsement of the respective item—was calculated as the actual endorsement of 
the item (sum of all participants’ scores) divided by the maximum possible endorsement (participant number * 
maximum score for any individual participant)47. This calculation results in an item difficulty pi between 0 and 1, 
with 0 signifying no endorsement and 1 maximum endorsement. Values of pi < 0.20 are regarded as low, values of 
0.20 < pi < .80 as medium and diagnostically ideal because they differentiate best between high and low endorsers 
and items of pi > 0.80 as high, i.e. an item that generally was endorsed by most respondents48.

To obtain internal reliability coefficients of the scales and subscales, McDonald’s omega ω49 was calculated 
with 95% bias-corrected and accelerated bootstrap confidence intervals50 and 10 000 bootstrap replications using 
the R package MBESS51.

To assess construct validity, the factorial validity of the German version of ICS was examined by comparing 
the model fits of an independent cluster model of CFA (ICM-CFA), a Bifactor CFA, a Second-order CFA, an 
ESEM and a Bifactor ESEM. The maximum likelihood estimation method with robust standard error estima-
tor was used with full-information maximum likelihood to handle missingness. The root mean square error of 
approximation (RMSEA), standardized root mean squared residual (SRMR), comparative fit index (CFI), and 
the ratio of χ2 to df were assessed as fit indices. RMSEA < 0.06 to 0.08 with confidence interval, SRMR ≤ 0.08, 
CFI ≥ 0.95 and χ2/df ≤ 2 or 3, indicate acceptable fit52. The Akaike Information Criterion (AIC) was computed 
to compare the models.

Thereafter, a multiple-group CFA was conducted with the Second-order model and a multiple-group SEM 
with the ESEM model to test the measurement invariance between men and women and between licensed psy-
chotherapists and psychotherapists in training. The Second-order CFA model was chosen since it demonstrated 
comparable model fit indices while at the same time it can be regarded as the theoretically assumed factor struc-
ture. Different levels of measurement invariance were tested by defining a baseline model to assess configural 
invariance with similar loading patterns across groups, a metric invariance model with equated factor loadings, 
a scalar invariance model, constraining factor loadings and item intercepts to be equal across groups, and a latent 
means model, constraining item and error residuals to be equal across groups53. Configural invariance can be 
assumed in case of a good fit of the baseline model and groups sharing significant loadings, metric invariance 
if the metric invariance model is not substantially worse than the baseline model, and scalar invariance if the 
third model is not substantially worse than the baseline model. As model fit index, the chi-square test statistic 
was conducted besides the RMSEA, SRMR and CFI. Differences in fit indices between models are assumed to 
be substantially if the chi-square test statistic is significant and ∆CFI ≥ 0.0154. Scalar invariance is required to 
be able to infer group differences on actual differences in the latent variable rather than on the measurement.

To assess the convergent validity of the ICS, the following hypothesis was tested by calculating Pearson cor-
relation coefficients assuming content overlap of the TPB construct subjective norms and the organizational 
implementation climate: The ICS total scale shows a high positive correlation to the ISP-D-SN. Smaller correla-
tions are assumed to exist with the ISP-D-A, ISP-D-PBC and ISP-D-BI. According to Cohen’s classification55, 
r = 0.50 indicates high, r = 0.30 medium and r = 0.10 low correlation effect sizes. Group differences between men 
and women and between licensed psychotherapists and psychotherapists in training on the ICS were assessed 
with independent t-tests. In light of the unbalanced sample sizes56,57, Welch’s58 unequal variances t-test was used.

Pearson coefficients were calculated to assess correlations between ICS and EBPAS-36D as well as between 
age and the ICS. The latter result was compared to partial correlations between age and ICS total scale when 
controlling for license status, current occupation (in- or outpatient services) and EBPAS-36D total score. The 
findings are reported following the STrengthening the Reporting of Observational Studies in Epidemiology 
(STROBE) guideline59 and informed by the COnsensus-based Standards for the selection of health Measurement 
INstruments (COSMIN) taxonomy60.

Ethical approval and consent to participate.  The study was approved by the Internal Review Board of 
the University of Marburg (approval number: 2019-58 k). Participants received study information and provided 
informed consent. Data were collected anonymously.

Results
Item analysis.  The item difficulties of the ICS ranged between pi = 0.09 (item 12) and pi = 0.69 (item 17) with 
a mean difficulty of pi = 0.47. The mean inter-item correlation was r = 0.34. The items 10, 11 and 12 show mark-
edly lower difficulties (pi = 0.09 to pi = 0.15) than all other items. The item-total correlations of the individual 
items with the total scale ranged from ritc = 0.28 (item 12) to ritc = 0.77 (item 15) with a mean item-total correla-
tion of ritc = 0.55. Only item 12 showed a ritc < 0.30 (see Table 3). The correlations of the individual items with 
their subscales ranged from ritc = 0.46 (item 18) to ritc = 0.85 (item 3).

Reliability.  The internal consistency of the total scale was ω = 0.91 [0.89; 0.92]. Internal consistencies of the 
original model ICS subscales were: Focus on EBP ω = 0.92 [0.90; 0.93]; Educational Support for EBP ω = 0.86 
[0.84; 0.89]; Recognition for EBP ω = 0.82 [0.78; 0.84]; Rewards for EBP ω = 0.79 [0.72; 0.84]; Selection for EBP 
ω = 0.84 [0.81; 0.87]; Selection for Openness ω = 0.80 [0.75; 0.84].
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Subscale correlations.  The correlation coefficients between the ICS total scale and the six subscales are 
presented in Table 4. All subscale correlations were significant. The highest correlation was between the total 
scale and the Selection for EBP subscale (r = 0.83).

Validity.  Model comparison.  The path diagrams of the models (ICM-CFA, Bifactor CFA, Second-order 
CFA, ESEM and Bifactor ESEM) including their standardized regression coefficients are shown in the Sup-
plemental material 2. All model fit indices are found in Table 5. It should be noted that for the ESEM and the 

Table 3.   Item analyses of ICS. Valid n: 421. EBP Evidence-based Practice; ICS Implementation Climate Scale; 
pi: Item Difficulty, ritc: Corrected item-whole correlation.

Item Short description M (SD) pi ritc total αtotal if deleted ritc subscale αsubscale if deleted

1 One of the goals is to use EBP 2.48 (1.05) .62 .647 .90 .827 .88

2 Think implementation is important 2.63 (0.97) .66 .665 .90 .814 .89

3 Using EBP is a top priority 2.36 (1.10) .66 .696 .90 .849 .86

4 Provides conferences, workshops 2.08 (1.40) .52 .597 .90 .785 .72

5 Provides EBP trainings or in-services 2.12 (1.34) .53 .640 .90 .791 .71

6 Provides training materials, journals 2.15 (1.28) .54 .553 .90 .581 .90

7 Clinicians are seen as clinical experts 2.33 (1.19) .58 .673 .90 .723 .64

8 Clinicians are held in high esteem 2.35 (1.14) .59 .665 .90 .707 .66

9 More likely to be promoted 1.21 (1.15) .30 .567 .90 .510 .86

10 Provides financial incentives 0.60 (0.92) .15 .415 .90 .643 .68

11 More likely to get a bonus or a raise 0.43 (0.77) .11 .402 .90 .673 .65

12 Ability to accumulate compensated time 0.34 (0.76) .09 .284 .91 .554 .77

13 Selects staff who previously used EBP 1.27 (1.25) .32 .616 .90 .699 .79

14 Selects staff who have formal education 1.61 (1.32) .40 .611 .90 .731 .75

15 Selects staff who value EBP 1.86 (1.27) .47 .774 .89 .685 .80

16 Selects staff who are adaptable 2.67 (1.04) .67 .388 .90 .687 .61

17 Selects staff who are flexible 2.74 (0.99) .69 .319 .91 .701 .60

18 Selects staff open to new interventions 2.52 (1.04) .63 .439 .90 .464 .85

Table 4.   Pearson correlations of ICS total scale, ICS subscales and age. ICS Implementation Climate Scale. 
Upper half: Pearson correlation coefficient, *p < .05 **p < .001; Lower half: Sample sizes.

1 2 3 4 5 6 7 8

1 ICS Total scale – .772** .759** .816** .510** .828** .543** − .113*

2 ICS Focus on EBP 422 – .622** .602** .211** .522** .254** − .139**

3 ICS Educational support for EBP 422 425 – .511** .238** .474** .247** − .131**

4 ICS Recognition for EBP 422 423 423 – .388** .637** .319** − .073**

5 ICS Rewards for EBP 422 422 422 422 – .422** .126** .022**

6 ICS Selection for EBP 422 424 424 423 422 – .438** − .078**

7 ICS Selection for openness 422 425 425 423 422 424 – − .051**

8 Age 422 425 425 423 422 424 425** –

Table 5.   Comparison of model fit indices. N = 421. CFA Confirmatory factor analysis. ESEM Exploratory 
structural equation modeling. RMSEA Root mean square error of approximation, SRMR Standardized root 
mean residual, CFI Comparative fit index, AIC Akaike information criterion.

Model χ2 df p χ2/df RMSEA [90% CI] SRMR CFI AIC

ICM-CFA 370.77 120  < .001 3.09 .070 [.062; .079] .067 .94 18,811.15

Bifactor CFA 308.94 117  < .001 2.64 .062 [.054; .071] .057 .96 18,755.31

Second-order CFA 449.79 129  < .001 3.49 .077 [.069; .085] .078 .93 18,872.17

ESEM 93.04 36 .006 2.58 .061 [.046; .077] .012 .99 18,701.42

Bifactor ESEM 56.31 34 .009 1.66 .039 [.020; .057] .010 .99 18,668.69
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Bifactor ESEM, the variance–covariance matrices of the estimated parameters were not positive definite prob-
ably indicating non-identified models.

In the ICM-CFA and the Second-order CFA, all regression weights were significant. In the Bifactor CFA, the 
regression weights of item 9 on the Recognition for EBP subscale was non-significant. In the ESEM, significant 
regression weights were found for the items 1, 2 and 3 on the Focus on EBP subscale, for the items 4, 5 and 6 
on the Educational Support for EBP subscale, for the items 7 and 8 on the Recognition for EBP subscale, for 
item 11 on the Rewards for EBP subscale and for items 16, 17 and 18 on the Selection for Openness subscale. 
In the Bifactor ESEM, significant regression weights were found for the items 1, 2 and 3 on the Focus on EBP 
subscale, for the items 4, 5 and 6 on the Educational Support for EBP subscale, for item 10 on the Rewards for 
EBP subscale, for items 13 and 14 on the Selection for EBP subscale and for the item 17 on the Selection for 
Openness subscale. All items except the items 9, 10, 11, 12, 16, 17 and 18 show significant regression weights on 
the Implementation Climate scale.

The model fit indices (see Table 5) indicated adequate fit for the ICM-CFA (RMSEA [90% CI] = 0.070 [0.062; 
0.079], SRMR = 0.067, CFI = 0.94), the Bifactor CFA (RMSEA [90% CI] = 0.062 [0.054; 0.071], SRMR = 0.057, 
CFI = 0.96), the Second-order CFA (RMSEA [90% CI] = 0.077 [0.069; 0.085], SRMR = 0.078, CFI = 0.93) and 
slightly better model fits for the ESEM (RMSEA [90% CI] = 0.061 [0.046; 0.077], SRMR = 0.012, CFI = 0.99) and 
the Bifactor ESEM (RMSEA [90% CI] = 0.039 [0.020; 0.057], SRMR = 0.010, CFI = 0.99). However, the latter 
models demonstrated less parsimony with significantly fewer degrees of freedom (df = 34–36) compared to the 
other models (df = 117–129). The AICs of the models were not substantially different, ranging from 18,668.69 
(Bifactor ESEM) to 18,872.17 (Second-order CFA).

Measurement invariance.  A multiple-group CFA based on the Second-order CFA model and a multiple-group 
SEM based on the ESEM model were used to test for measurement invariance in the ICS across males and 
females as well as across licensed psychotherapists and psychotherapists in training. The results of the CFA and 
ESEM approach do not differ substantially. Fit indices and chi-square test statistics for all measurement models 
are found in Table 6. Adequate model fits for all measurement models were found. Non-significant χ2 difference 
test statistics and ∆CFI < 0.01 indicate no substantial differences between the configural, metric and scalar mod-
els for both gender and psychotherapy license comparisons, allowing to assume measurement invariance. Dif-
ferences emerge across licensed psychotherapists and psychotherapists in training comparing the scalar model 
and the residual invariance model, indicating latent means invariance is not given.

Table 6.   Multiple-group Second-order CFA and ESEM model fit indices. N = 420. Gender: n = 359 female, 
n = 61 male. Psychotherapy license: n = 333 without license, n = 87 with license. CFA Confirmatory factor 
analysis. ESEM Exploratory structural equation modeling. RMSEA Root mean square error of approximation, 
CFI Comparative fit index.

Model χ2 (∆χ2) df (∆df) p (∆p) RMSEA (∆RMSEA) CFI (∆CFI)

Gender

Second-order CFA

0 Configural 613.01 258  < .001 .081 .919

1 Metric 624.95 (11.94) 275 (17)  < .001 (.804) .078 (.003) .920 (.001)

2 Scalar 632.84 (7.89) 286 (11)  < .001 (.723) .076 (.002) .921 (.001)

3 Latent means 640.13 (7.29) 293 (7)  < .001 (.399) .075 (.001) .921 (< .001)

ESEM

0 Configural 165.98 72  < .001 .079 .979

1 Metric 255.82 (89.84) 174 (102)  < .001 (.799) .047 (.032) .981 (.003)

2 Scalar 267.52 (11.70) 186 (12)  < .001 (.470) .046 (.002) .981 (< .001)

 3 Latent means 274.69 (7.17) 192 (6)  < .001 (.305) .045 (< .001) .981 (< .001)

Psychotherapy license

Second-order CFA

0 Configural 610.97 258  < .001 .081 .920

1 Metric 637.35 (26.37) 275 (17)  < .001 (.068) .079 (.002) .917 (.002)

2 Scalar 651.14 (13.79) 286 (11)  < .001 (.245) .078 (.001) .917 (.001)

3 Latent means 669.17 (18.03) 293 (7)  < .001 (.012) .078 (< .001) .914 (.003)

ESEM

0 Configural 174.05 72  < .001 .082 .977

1 Metric 267.13 (93.07) 174 (102)  < .001 (.725) .050 (.032) .979 (.002)

2 Scalar 280.07 (12.94) 186 (12)  < .001 (.373) .049 (.001) .979 (< .001)

3 Latent means 295.75 (15.69) 192 (6)  < .001 (.016) .051 (.002) .976 (.002)
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Correlation analyses.  Table 7 shows the results of the correlation analyses between the ICS total scale and the 
ISP-D scales. As expected, a high positive correlation between the ICS total scale and the ISP-D-SN was found 
(r = 0.590**, p < 0.001, n = 403). Correlations to all other ISP-D scales were significant, yet smaller (see Table 7).

Group differences and correlations.  No significant group differences were found between men and 
women on the ICS total scale or any subscale. Age showed a slight (but significant) negative correlation with 
the ICS total scale (r = -0.11) and with the subscales Focus on EBP (r = -0.14) and Educational support for EBP 
(r = -0.12) (see Table 4). This indicates more favorable ICS ratings on these subscales for younger participants.

Participants in postgraduate training more frequently reported working in outpatient services (n = 189) than 
in inpatient services (n = 141), while licensed psychotherapists’ current occupation was more balanced (n = 26 
resp. n = 34; χ2 = 3.99, df = 1, p = 0.046). Since psychotherapists in training are typically younger than licensed 
psychotherapists (t = -8.12, df = 106.93, p < 0.001), participants working in outpatient services were younger than 
those working in inpatient services (t = -2.12, df = 358.25, p = 0.035). Therefore, license status and/or current 
occupation might explain the association between ICS ratings and age. However, the correlation between age 
and ICS total scale was still significant when controlling for license status (r = -0.13, p = 0.009) and current 
occupation in in- or outpatient services (r = -0.15, p = 0.002). However, group differences were found for the ICS 
subscale Educational Support for EBP between psychotherapists in training (M = 3.19, SD = 1.16) and licensed 
psychotherapists (M = 2.89, SD = 1.19, t = 2.05, df = 131.02, p = 0.032, d = 0.25). Moreover, licensed psychothera-
pists and psychotherapists in training differed in their ratings for some ICS subscales on inpatient and outpatient 
services (see Table 8 and 9).

The ICS total scale correlated positively with the EBPAS-36D total scale (r = 0.41, p < .001, n = 404). When 
controlling for participants’ scores on the EBPAS-36D total scale, the correlation between age and ICS total scale 
was no longer significant (r = -− .02, p = .639).

Discussion
Based on survey data from a sample of German psychotherapists, our results demonstrated good item proper-
ties and internal consistencies as well as factorial and convergent validity for the German version of the ICS.

Item analyses indicate that most item difficulties were in the medium range. This is desirable as it allows 
optimal differentiating between respondents. Still, three items of the subscale Rewards for EBP on the ICS (items 
10, 11, 12) received less endorsement than the other items. The items 10 and 11 assess the provision of financial 
incentives (bonuses or pay rises) for the use of EBP, item 12 assesses the ability to accumulate compensated time 
for the use of EBP. In the German mental health care system, financial incentives, bonuses and pay rises or the 
possibility to accumulate compensated time are rarely employed implementation strategies. Among samples 
in the USA14,25,26 and Norway30, scores on the Rewards subscale have been very low as well. Engell et al.29 also 
attributed this to the fact that there are no systematic practices for financial rewards for EBP use in Norwegian 
child welfare services. Removing item 12 (Ability to accumulate compensated time) and 17 (Selects staff who are 

Table 7.   Pearson correlations of ICS total scale and the ISP-D scales. Notes. ICS: Implementation Climate 
Scale. ISP-D Intention Scale for Providers Direct Items. Upper half: Pearson correlation coefficients, * p < .05 ** 
p < .001; Lower half: Sample sizes.

1 2 3 4 5

1 ICS Total scale −  − .360** .590** − .212** .442**

2 ISP− D Attitudes 408 −  − .507** .048 .675**

3 ISP− D Subjective norms 403 406 −  − .294** .682**

4 ISP− D Perceived behavioral control 396 398 398 −  − .093

5 ISP− D Behavioral intention 393 395 394 392 − 

Table 8.   Group differences on ICS between in- or outpatient services rated by licensed psychotherapists. EBP 
Evidence-based Practice; ICS Implementation Climate Scale. * p < .05 ** p < .001.

Inpatient 
(n = 34) Outpatient (n = 26)

M SD M SD t df p d

Total score 2.83 0.65 2.63 0.85 0.99 45.62 .330 0.26

Focus on EBP 3.26 1.00 3.17 0.86 0.41 57.20 .686 0.10

Educational support for EBP 3.05 0.99 2.33 1.27 2.38 46.40 .022* 0.63

Recognition for EBP 2.98 1.08 2.85 1.21 0.45 50.46 .657 0.11

Rewards for EBP 1.47 0.68 1.53 0.68 − 0.31 53.80 .757 − 0.09

Selection for EBP 2.44 0.96 2.54 1.20 − 0.34 47.14 .736 − 0.09

Selection for openness 3.78 0.68 3.40 0.93 1.79 43.75 .081 0.47
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flexible) would even result in a slight improvement (0.01) of the internal consistency of the total scale. However, 
removing these items might affect the subscales’ content validity and the comparability with the original scale so 
the items were retained in this version. Moreover, these items allow a comparison with other health care systems 
where such use of incentives is already practiced.

Despite these minor item issues, the internal consistency of the ICS total scale is excellent (ω = 0.91) and 
comparable to those in previous studies (α = 0.87 to α = 0.89)28,29. The subscale’s internal consistencies ranged 
from acceptable to excellent, with the Rewards for EBP and the Selection for Openness subscales demonstrating 
the lowest internal consistencies. Future studies should investigate whether respondents interpret the items of 
the Rewards for EBP subscale in the same ways in order to rule out misunderstandings. This could be accom-
plished through cognitive interviewing in order to assess how clinicians perceive and interpret specific items 
and constructs61,62.

The results indicate factorial validity with adequate model fits for an ICM-CFA, Bifactor CFA and Second-
order CFA and even better model fits for an ESEM and a Bifactor ESEM. However, both ESEM models demon-
strated less sparsity, non-positive definite variance–covariance matrices and non-significant regression weights. 
Accordingly, we prefer the Second-order model with six factors that can be regarded as the theoretically assumed 
model. It demonstrated significant regression weights and an adequate model fit (RMSEA [90% CI] = 0.077 
[0.069; 0.085], SRMR = 0.078, CFI = 0.93). Convergent validity of the ICS is supported by confirming the expected 
high positive correlations with two scales assessing the TPB construct of subjective norms to use EBP. Convergent 
validity as one type of construct validity supports the assumption of cross-cultural validity of the ICS, insofar 
that the ICS can be used to assess the Implementation Climate Scale in the German mental health care system 
despite differences in the health systems and frameworks for the provision of mental health care.

The results of a multiple-group CFA and a multiple-group ESEM allow the assumption of measurement invari-
ance of the ICS across gender groups and across psychotherapists in training and licensed psychotherapists. Only 
residual invariance (latent means) is not given across licensed psychotherapists and psychotherapists in training. 
However, this is inconsequential to calculating and interpreting group mean differences when scalar invariance 
is found63. Therefore, we were able to assess potential group differences. No gender differences were found for 
the ICS, but respondents’ age showed small negative correlations with the ICS total scale, Focus on EBP and 
Educational support for EBP subscale—suggesting that the younger a psychotherapist was, the more favorable 
he or she judged the implementation climate. One potential explanation for the identified age differences might 
be the type of organization younger psychotherapists predominantly work in. We found that the younger group 
of psychotherapists in training more frequently work in outpatient services than older and licensed psycho-
therapists. Moreover, their ratings on inpatient and outpatient clinics’ implementation climate diverges from 
those of licensed psychotherapists. Besides the type of organization making a difference, psychotherapists in 
training might differ in their perceptions of the organizations’ implementation climate—or might be treated 
differently from their licensed colleagues. Future studies should examine these differences in more detail. Still, 
the correlation between participants’ age and the ICS total scale was significant even after controlling for their 
license and current occupation, but was no longer significant when controlling for their attitudes towards EBP. In 
line with previous studies64,65, the organizations’ implementation climate was associated with psychotherapists’ 
attitudes towards EBP in our study. The higher they rated the implementation climate of their organization or 
work group, the more positive was their attitude towards EBP. Younger psychotherapists report more positive 
attitudes towards EBP39 and consider EBP implementation as more important than older therapists. Therefore, 
the younger psychotherapists are, the more they may be aware of efforts undertaken on the side of the organiza-
tion or work group to foster EBP implementation.

Some limitations of our study should be considered when interpreting the results. One major limitation is 
that due to the open nature of our online study and in order prevent concerns of insufficient anonymity, we 
did not ask participants to disclose the name of their organization or work group. Accordingly, we could not 
allocate ratings to one or another organization and assess interrater agreement within organizations. Given suf-
ficient within-group interrater agreement, the aggregation of individual-level data to organizational level data 
would enable to assess the implementation climate construct as the shared characteristic within organizations. 
Accordingly, future studies should build on our results demonstrating good psychometric properties of the 
ICS at the individual level to examine its suitability for investigation at the organizational level. Yet, individual 

Table 9.   Group differences on ICS between in- or outpatient services rated by psychotherapists in training. 
EBP Evidence-based Practice; ICS Implementation Climate Scale. *p < .05 **p < .001.

Inpatient 
(n = 141) Outpatient (n = 189)

M SD M SD t df p d

Total score 2.82 0.64 2.91 0.69 − 1.12 310.30 .265 − 0.14

Focus on EBP 3.34 0.97 3.65 0.92 − 2.90 291.22 .004* − 0.33

Educational support for EBP 3.00 1.03 3.32 1.23 − 2.56 324.00 .011* − 0.28

Recognition for EBP 2.88 0.91 2.98 0.94 − 0.98 306.56 .326 − 0.11

Rewards for EBP 1.54 0.70 1.35 0.64 2.57 282.34 .011* 0.28

Selection for EBP 2.62 1.00 2.49 1.14 1.05 319.18 .295 0.12

Selection for openness 3.61 0.78 3.64 0.93 − 0.35 323.50 .730 − 0.03
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perceptions of the implementation climate might well predict EBP use, especially if implementation climate on 
the organizational level is weak, e.g. there is high within-group variability in the perceptions of the climate66.

Another limitation of our study is that even through advertised widely and via obligatory professional asso-
ciations, the online sample constitutes a convenience sample. A large proportion of the sample reported being 
in training to become psychotherapists. Participants predominantly subscribed to a CBT approach and are not 
representative of the population of mental health providers in Germany: Nübling et al.67 report that among 
licensed psychotherapists offering mental health care in private practices with reimbursement by the statutory 
health insurance, therapy approaches are 50.6% PDT, 49.0% CBT, and 25.6% psychoanalysis. In light of the 
dropout rate in the present study, although in the average range for online surveys68, participants may have been 
more likely to complete the survey if they were particularly interested in its topic69. Although this does not affect 
the psychometric investigation of the ICS, future studies should aim to recruit more representative samples.

Conclusions
Organizations’ implementation climate is an important construct in implementation research and implementa-
tion efforts benefit from its consideration. The ICS is a pragmatic and psychometrically strong measure assess-
ing employees’ perceived importance of EBP implementation within the organization or work group. Although 
further validating research is required, the present study confirms good psychometric properties and validity of 
a German version of the ICS in an online recruited convenience sample of psychotherapists.

Data availability
All data generated or analysed during this study—without potentially identifying socio-demographic and occu-
pational information—are included in this published article and its supplementary information files (Supple-
mental material 3).

Received: 18 April 2022; Accepted: 25 March 2023

References
	 1.	 Institute of Medicine. Crossing the quality chasm: A new health system for the 21st century. https://​www.​nap.​edu/​catal​og/​10027/​

cross​ing-​the-​quali​ty-​chasm-a-​new-​health-​system-​for-​the (National Academy Press, 2010).
	 2.	 Durlak, J. A. & DuPre, E. P. Implementation matters: A review of research on the influence of implementation on program outcomes 

and the factors affecting implementation. Am. J. Community Psychol. 41, 327–350 (2008).
	 3.	 Andrews, G., Issakidis, C., Sanderson, K., Corry, J. & Lapsley, H. Utilising survey data to inform public policy: Comparison of the 

cost-effectiveness of treatment of ten mental disorders. Br. J. Psychiatry. 184, 526–533 (2004).
	 4.	 Fortney, J. C., Pyne, J. M. & Burgess, J. F. Population-level cost-effectiveness of implementing evidence-based practices into routine 

care. Health Serv. Res. 49, 1832–1851 (2014).
	 5.	 Hoagwood, K. E. et al. Scaling up evidence-based practices for children and families in New York State: Toward evidence-based 

policies on implementation for state mental health systems. J. Clin. Child Adolesc. Psychol. 43, 145–157 (2014).
	 6.	 Girlanda, F., Fiedler, I., Becker, T., Barbui, C. & Koesters, M. The evidence-practice gap in specialist mental healthcare: Systematic 

review and meta-analysis of guideline implementation studies. Br. J. Psychiatry 210, 24–30. https://​doi.​org/​10.​1192/​bjp.​bp.​115.​
179093 (2017).

	 7.	 Morris, Z. S., Wooding, S. & Grant, J. The answer is 17 years, what is the question: Understanding time lags in translational research. 
J. R. Soc. Med. 104, 510–520 (2011).

	 8.	 Dearing, J. W., Kee, K. F. & Peng, T.-Q. 2012 Historical roots of dissemination and implementation science. In Dissemination and 
Implementation Research in Health: Translating Science to Practice Brownson, R. C., Colditz, G. A. & Proctor, E. K. (Eds.) pp. 47–62 
(Oxford University Press, London).

	 9.	 Lewis, C. C. et al. A systematic review of empirical studies examining mechanisms of implementation in health. Implement. Sci. 
https://​doi.​org/​10.​1186/​s13012-​020-​00983-3 (2020).

	10.	 Proctor, E. K. et al. Implementation research in mental health services: An emerging science with conceptual, methodological, 
and training challenges. Adm. Policy Ment. Health 36, 24–34. https://​doi.​org/​10.​1007/​s10488-​008-​0197-4 (2009).

	11.	 Moullin, J. C., Dickson, K. S., Stadnick, N. A., Rabin, B. & Aarons, G. A. Systematic review of the exploration, preparation, imple-
mentation, sustainment (EPIS) framework. Implement. Sci. 14, 1 (2019).

	12.	 Aarons, G. A., Hurlburt, M. & Horwitz, S. M. Advancing a conceptual model of evidence-based practice implementation in public 
service sectors. Adm Policy Ment Hlth. 38, 4–23 (2011).

	13.	 Klein, K. J., Conn, A. B. & Sorra, J. S. Implementing computerized technology: An organizational analysis. J. Appl. Psychol. 86, 
811–824. https://​doi.​org/​10.​1037/​0021-​9010.​86.5.​811 (2001).

	14.	 Ehrhart, M. G., Aarons, G. A. & Farahnak, L. R. Assessing the organizational context for EBP implementation: The development 
and validity testing of the implementation climate scale (ICS). Implement. Sci. 9, 157 (2014).

	15.	 Locke, J. et al. Individual and organizational factors that affect implementation of evidence-based practices for children with autism 
in public schools: a cross-sectional observational study. Implement. Sci. 14, 29. https://​doi.​org/​10.​1186/​s13012-​019-​0877-3 (2019).

	16.	 Melgarejo, M., Lind, T., Stadnick, N. A., Helm, J. L. & Locke, J. Strengthening capacity for implementation of evidence-based 
practices for autism in schools: The roles of implementation climate, school leadership, and fidelity. Am. Psychol. 75, 1105–1115. 
https://​doi.​org/​10.​1037/​amp00​00649 (2020).

	17.	 Singh, S., Dhir, S., Gupta, A., Das, V. M. & Sharma, A. Antecedents of innovation implementation: A review of literature with 
meta-analysis. Foresight 23, 273–298. https://​doi.​org/​10.​1108/​FS-​03-​2020-​0021 (2021).

	18.	 Williams, N. J., Ehrhart, M. G., Aarons, G. A., Marcus, S. C. & Beidas, R. S. Linking molar organizational climate and strategic 
implementation climate to clinicians’ use of evidence-based psychotherapy techniques: Cross-sectional and lagged analyses from 
a 2-year observational study. Implement. Sci. 13, 85. https://​doi.​org/​10.​1186/​s13012-​018-​0781-2 (2018).

	19.	 Williams, N. J. et al. Linking organizational climate for evidence-based practice implementation to observed clinician behavior in 
patient encounters: A lagged analysis. Implement. Sci. Commun. 3, 64. https://​doi.​org/​10.​1186/​s43058-​022-​00309-y (2022).

	20.	 Williams, N. J., Hugh, M. L., Cooney, D. J., Worley, J. A. & Locke, J. Testing a theory of implementation leadership and climate 
across autism evidence-based interventions of varying complexity. Behav. Ther. 53, 900–912. https://​doi.​org/​10.​1016/j.​beth.​2022.​
03.​001 (2022).

https://www.nap.edu/catalog/10027/crossing-the-quality-chasm-a-new-health-system-for-the
https://www.nap.edu/catalog/10027/crossing-the-quality-chasm-a-new-health-system-for-the
https://doi.org/10.1192/bjp.bp.115.179093
https://doi.org/10.1192/bjp.bp.115.179093
https://doi.org/10.1186/s13012-020-00983-3
https://doi.org/10.1007/s10488-008-0197-4
https://doi.org/10.1037/0021-9010.86.5.811
https://doi.org/10.1186/s13012-019-0877-3
https://doi.org/10.1037/amp0000649
https://doi.org/10.1108/FS-03-2020-0021
https://doi.org/10.1186/s13012-018-0781-2
https://doi.org/10.1186/s43058-022-00309-y
https://doi.org/10.1016/j.beth.2022.03.001
https://doi.org/10.1016/j.beth.2022.03.001


11

Vol.:(0123456789)

Scientific Reports |         (2023) 13:5311  | https://doi.org/10.1038/s41598-023-32282-4

www.nature.com/scientificreports/

	21.	 Aarons, G. A., Ehrhart, M. G., Farahnak, L. R. & Sklar, M. Aligning leadership across systems and organizations to develop a 
strategic climate for evidence-based practice implementation. Annu. Rev. Public Health. 35, 255–274. https://​doi.​org/​10.​1146/​
annur​ev-​publh​ealth-​032013-​182447 (2014).

	22.	 Aarons, G. A. & Sommerfeld, D. H. Leadership, innovation climate, and attitudes toward evidence-based practice during a statewide 
implementation. J. Am. Acad. Child Adolesc. Psychiatry 51, 423–431 (2012).

	23.	 Williams, N. J., Wolk, C. B., Becker-Haimes, E. M. & Beidas, R. S. Testing a theory of strategic implementation leadership, imple-
mentation climate, and clinicians’ use of evidence-based practice: A 5-year panel analysis. Implement. Sci. 15, 10. https://​doi.​org/​
10.​1186/​s13012-​020-​0970-7 (2020).

	24.	 Powell, B. J. et al. Are general and strategic measures of organizational context and leadership associated with knowledge and 
attitudes toward evidence-based practices in public behavioral health settings? A cross-sectional observational study. Implement. 
Sci. 12, 64. https://​doi.​org/​10.​1186/​s13012-​017-​0593-9 (2017).

	25.	 Ehrhart, M. G., Torres, E. M., Hwang, J., Sklar, M. & Aarons, G. A. Validation of the implementation climate scale (ICS) in substance 
use disorder treatment organizations. Subst. Abuse Treat Prev. Policy 14, 35. https://​doi.​org/​10.​1186/​s13011-​019-​0222-5 (2019).

	26.	 Ehrhart, M. G., Torres, E. M., Wright, L. A., Martinez, S. Y. & Aarons, G. A. Validating the implementation climate scale (ICS) in 
child welfare organizations. Child Abuse Negl. 53, 17–26. https://​doi.​org/​10.​1016/j.​chiabu.​2015.​10.​017 (2016).

	27.	 Ehrhart, M. G. et al. Validation of the implementation climate scale in nursing. Worldviews Evid. Based Nurs. 18, 85–92. https://​
doi.​org/​10.​1111/​wvn.​12500 (2021).

	28.	 Lyon, A. R. et al. Assessing organizational implementation context in the education sector: Confirmatory factor analysis of measures 
of implementation leadership, climate, and citizenship. Implement. Sci. 13, 5. https://​doi.​org/​10.​1186/​s13012-​017-​0705-6 (2018).

	29.	 Engell, T., Kirkøen, B., Aarons, G. A. & Hagen, K. A. Individual level predictors of implementation climate in child welfare services. 
Child. Youth Serv. Rev. 119, 105509. https://​doi.​org/​10.​1016/j.​child​youth.​2020.​105509 (2020).

	30.	 Kien, C., Schultes, M. T., Szelag, M., Schoberberger, R. & Gartlehner, G. German language questionnaires for assessing implemen-
tation constructs and outcomes of psychosocial and health-related interventions: A systematic review. Implement. Sci. 13, 150. 
https://​doi.​org/​10.​1186/​s13012-​018-​0837-3 (2018).

	31.	 Christiansen, H. et al. Improving identification and child-focused collaborative care for children of parents with a mental illness 
in Tyrol Austria. Front. Psychiatry 10, 233 (2019).

	32.	 Härter, M. et al. Improving quality of care for depression: The German action programme for the implementation of evidence-
based guidelines. Int. J. Qual. Health Care 18, 113–119 (2006).

	33.	 Strauss, B. Patterns of psychotherapeutic practice and professionalisation in Germany. Eur. J. Psychother. Couns. 11, 141–150 (2009).
	34.	 Melcop, N., von Werder, T., Sarubin, N. & Benecke, A. The role of psychotherapy in the German health care system: Training 

requirements for psychological psychotherapists and child and adolescent psychotherapists, legal aspects, and health care imple-
mentation. Clin. Psychol. Eur. 1, 1–12 (2019).

	35.	 Schulz, H., Barghaan, D., Harfst, T. & Koch, U. Psychotherapeutic service (Robert Koch Institute, 2008).
	36.	 Powell, B. J. et al. Measures of organizational culture, organizational climate, and implementation climate in behavioral health: A 

systematic review. Implement Res. Pract. 2, 1–29. https://​doi.​org/​10.​1177/​26334​89521​10188​62 (2021).
	37.	 Rye, M., Torres, E. M., Friborg, O., Skre, I. & Aarons, G. A. The Evidence-based Practice Attitude Scale-36 (EBPAS-36): A brief and 

pragmatic measure of attitudes to evidence-based practice validated in US and Norwegian samples. Implement. Sci. 12, 44 (2017).
	38.	 Szota, K. et al. Cross-cultural adaption and psychometric investigation of the German version of the evidence based practice 

attitude scale (EBPAS-36D). Health Res. Policy Sys. 19, 90. https://​doi.​org/​10.​1186/​s12961-​021-​00736-8 (2021).
	39.	 Burgess, A. M., Chang, J., Nakamura, B. J., Izmirian, S. & Okamura, K. H. Evidence-based practice implementation within a theory 

of planned behavior framework. J. Behav. Health Serv. Res. 44, 647–665. https://​doi.​org/​10.​1007/​s11414-​016-​9523-x (2017).
	40.	 Ajzen, I. & Fishbein, M. The prediction of behavior from attitudinal and normative variables. J. Exp. Soc. Psychol. 6, 466–487 (1970).
	41.	 Mah, A. C., Hill, K. A., Cicero, D. C. & Nakamura, B. J. A psychometric evaluation of the intention scale for providers-direct items. 

J. Behav. Health Serv. Res. 47, 245–263. https://​doi.​org/​10.​1007/​s11414-​019-​09675-3 (2020).
	42.	 Rosseel, Y. lavaan: An R package for structural equation modeling. J. Stat. Softw. 48, 1–36 (2012).
	43.	 Bernaards, C. A. & Jennrich, R. I. Gradient projection algorithms and software for arbitrary rotation criteria in factor analysis. 

Educ. Psychol. Meas. 65, 676–696 (2005).
	44.	 Mardia, K. V. & Foster, K. Omnibus tests of multinormality based on skewness and kurtosis. Commun. Stat. Theory Methods 12(2), 

207–221 (1983).
	45.	 Cerny, B. A. & Kaiser, H. F. A study of a measure of sampling adequacy for factor-analytic correlation matrices. Multivar. Behav. 

Res. 12(1), 43–47 (1977).
	46.	 Bartlett, M. S. Tests of significance in factor analysis. Br. J. Psychol. 3, 77–85 (1950).
	47.	 Dahl, G. Zur Berechnung des Schwierigkeitsindex bei quantitativ abgestufter Aufgabenbewertung. Diagnostica 17, 139–142 (1971).
	48.	 Fisseni, H. J. Lehrbuch der psychologischen Diagnostik (Hogrefe, 1997).
	49.	 McDonald, R. P. Test theory: A unified approach (Lawrence Erlbaum Associates, Publishers, 1999).
	50.	 Kelley, K. & Pornprasertmanit, P. Confidence intervals for population reliability coefficients: Evaluation of methods, recommenda-

tions, and software for homogeneous composite measures. Psychol. Methods 21, 69–92 (2016).
	51.	 Kelley, K. The MBESS R Package (Version 4.9.2). Available under https://​www3.​nd.​edu/​~kkell​ey/​site/​MBESS.​html (2022).
	52.	 Schreiber, J. B., Stage, F. K., King, J., Nora, A. & Barlow, E. A. Reporting structural equation modeling and confirmatory factor 

analysis results: A Review. J. Educ. Res. 99, 323–337. https://​doi.​org/​10.​3200/​JOER.​99.6.​323-​338 (2006).
	53.	 Hirschfeld, G. & Von Brachel, R. Improving Multiple-Group confirmatory factor analysis in R-A tutorial in measurement invari-

ance with continuous and ordinal indicators. Pract. Assess. Res. Eval. 19, 7. https://​doi.​org/​10.​7275/​qazy-​2946 (2014).
	54.	 Cheung, G. W. & Rensvold, R. B. Evaluating goodness-of-fit indexes for testing measurement invariance. Struct. Equ. Model. 9, 

233–255 (2002).
	55.	 Cohen, J. Statistical power analysis for the behavioral sciences 2nd edn. (Taylor and Francis, 1988).
	56.	 Rasch, D., Kubinger, K. D. & Moder, K. The two-sample t test: Pre-testing its assumptions does not pay off. Stat. Pap. 52(1), 219 

(2011).
	57.	 de Gil, P. R., Chen, Y., Kim, E. S., Nguyen, D., Kellermann, A., Bellara, A., & Kromrey, J. (2013). Parametric test for two population 

means: An empirical comparison of type I error control and statistical power. JSM Proceedings, Social Statistics Section, 2388–402.
	58.	 Welch, B. L. The generalization of ‘Student’s’ problem when several different population variances are involved. Biometrika 34(1–2), 

28–35 (1947).
	59.	 von Elm, E. et al. The strengthening the reporting of observational studies in epidemiology (STROBE) statement: Guidelines for 

reporting observational studies. Int. J. Surg. 12, 1495–1499 (2014).
	60.	 Mokkink, L. B. et al. The COSMIN study reached international consensus on taxonomy, terminology, and definitions of measure-

ment properties for health-related patient-reported outcomes. J. Clin. Epidemiol. 63, 737–745 (2010).
	61.	 Fitzgerald, R., Widdop, S., Gray, M. & Collins, D. Identifying sources of error in cross-national questionnaires: Application of an 

error source typology to cognitive interview data. J. Off. Stat. 27, 569–599 (2011).
	62.	 Willis, G. B. Analysis of the cognitive interview in questionnaire design (Oxford University Press, 2015).
	63.	 Vandenberg, R. J. & Lance, C. E. A. Review and synthesis of the measurement invariance literature: Suggestions, practices, and 

recommendations for organizational research. Organ. Res. Methods 3, 4–70. https://​doi.​org/​10.​1177/​10944​28100​31002 (2000).

https://doi.org/10.1146/annurev-publhealth-032013-182447
https://doi.org/10.1146/annurev-publhealth-032013-182447
https://doi.org/10.1186/s13012-020-0970-7
https://doi.org/10.1186/s13012-020-0970-7
https://doi.org/10.1186/s13012-017-0593-9
https://doi.org/10.1186/s13011-019-0222-5
https://doi.org/10.1016/j.chiabu.2015.10.017
https://doi.org/10.1111/wvn.12500
https://doi.org/10.1111/wvn.12500
https://doi.org/10.1186/s13012-017-0705-6
https://doi.org/10.1016/j.childyouth.2020.105509
https://doi.org/10.1186/s13012-018-0837-3
https://doi.org/10.1177/26334895211018862
https://doi.org/10.1186/s12961-021-00736-8
https://doi.org/10.1007/s11414-016-9523-x
https://doi.org/10.1007/s11414-019-09675-3
https://www3.nd.edu/~kkelley/site/MBESS.html
https://doi.org/10.3200/JOER.99.6.323-338
https://doi.org/10.7275/qazy-2946
https://doi.org/10.1177/109442810031002


12

Vol:.(1234567890)

Scientific Reports |         (2023) 13:5311  | https://doi.org/10.1038/s41598-023-32282-4

www.nature.com/scientificreports/

	64.	 Aarons, G. A., Cafri, G., Lugo, L. & Sawitzky, A. Expanding the domains of attitudes towards evidence-based practice: The evidence 
based practice attitude scale-50. Adm. Policy Ment. Hlth. 39, 331–340 (2012).

	65.	 Aarons, G. A. & Sawitzky, A. C. Organizational culture and climate and mental health provider attitudes toward evidence-based 
practice. Psychol. Serv. 3, 61–72 (2006).

	66.	 Weiner, B. J. et al. The meaning and measurement of implementation climate. Implement. Sci. 6, 78. https://​doi.​org/​10.​1186/​1748-​
5908-6-​78 (2011).

	67.	 Nübling, R., Jeschke, K., Ochs, M. & Schmidt, J. On outpatient psychotherapeutic care in Germany: A survey of psychotherapists in 
five federal states as a contribution to mental health care research https://​www.​lpk-​bw.​de/​sites/​defau​lt/​files/​fachp​ortal/​facha​rtikel/​
nuebl​ing-​et-​al-​2014-​ambul​ante-​pt-​verso​rgung-​ergeb​nisbe​richt.​pdf (2014).

	68.	 Bosnjak, M. & Tuten, T. L. Classifying response behaviors in web-based surveys. J. Comput.-Mediat. Commun. https://​doi.​org/​10.​
1111/j.​1083-​6101.​2001.​tb001​24.x (2001).

	69.	 Galesic, M. Dropouts on the web: Effects of interest and burden experienced during an online survey. J. Off. Stat. 22, 313 https://​
search.​proqu​est.​com/​docvi​ew/​12667​92615?​accou​ntid=​14571 (2006).

Acknowledgements
We thank all the psychotherapists who participated in this survey. In addition, we thank M.Sc. Torben Stein for 
statistical consultation.

Author contributions
K.S., A.B. and H.C. designed the study. K.S. and A.B. provided a translation and back-translation of the instru-
ment. R.S., R.R. and A.F. provided feedback on the translated version. G.A.A. and M.G.E. reviewed the back-
translation to ensure the items represented the original constructs. K.S. collected and analyzed the data. K.S. and 
A.B. drafted the manuscript. All co-authors commented on the initial draft and critically revised it. All authors 
have approved the final version of the manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. This work was funded by the German Federal 
Ministry of Education and Research, Project BESTFORCAN (Bringing empirically supported treatments to 
children and adolescents after child abuse and neglect, grant numbers: 01KR1804A, 01KR1804B, 01KR1804C). 
The German Federal Ministry of Education and Research had no role in the design and conduct of the study, 
including the collection, management, analysis, interpretation of the data, or the preparation, review, or approval 
of the manuscript and decision to submit the manuscript for publication.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https://​doi.​org/​
10.​1038/​s41598-​023-​32282-4.

Correspondence and requests for materials should be addressed to K.S.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2023

https://doi.org/10.1186/1748-5908-6-78
https://doi.org/10.1186/1748-5908-6-78
https://www.lpk-bw.de/sites/default/files/fachportal/fachartikel/nuebling-et-al-2014-ambulante-pt-versorgung-ergebnisbericht.pdf
https://www.lpk-bw.de/sites/default/files/fachportal/fachartikel/nuebling-et-al-2014-ambulante-pt-versorgung-ergebnisbericht.pdf
https://doi.org/10.1111/j.1083-6101.2001.tb00124.x
https://doi.org/10.1111/j.1083-6101.2001.tb00124.x
https://search.proquest.com/docview/1266792615?accountid=14571
https://search.proquest.com/docview/1266792615?accountid=14571
https://doi.org/10.1038/s41598-023-32282-4
https://doi.org/10.1038/s41598-023-32282-4
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Climate for evidence-based mental health care implementation in Germany: psychometric investigation of the Implementation Climate Scale (ICS)
	Methods
	Procedure. 
	Translation. 
	Recruitment and data collection. 

	Ethics. 
	Participants. 
	Measures. 
	Demographics and information on training and profession. 
	Implementation Climate Scale (ICS). 
	Evidence-based practice attitudes scale (EBPAS-36D). 
	Intention scale for providers-direct items (ISP-D). 

	Statistical analysis. 
	Ethical approval and consent to participate. 

	Results
	Item analysis. 
	Reliability. 
	Subscale correlations. 
	Validity. 
	Model comparison. 
	Measurement invariance. 
	Correlation analyses. 

	Group differences and correlations. 

	Discussion
	Conclusions
	References
	Acknowledgements




