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ABSTRACT

Objectives. The Outcome Rating Scale (ORS)
is an ultra-brief self-report scale designed to
measure change during psychotherapy. The goal
of this study was to test (a) the factor structure
of the ORS, (b) the measurement invariance be-
tween a clinical and a non-clinical sample, be-
tween pre-therapy and post-therapy assessment
(within the clinical sample), and between online
and paper-and-pencil forms of administration
(within the non-clinical sample), (c) concurrent
validity with other outcome measures, and (d)
sensitivity to therapeutic change.

Sample and settings. N = 256 patients, N =210
non-clinical respondents, and N = 89 students
participated in the study. Patients responded to
the ORS before and after psychotherapy.
Statistical analysis. The factor structure and
measurement invariance were tested using con-
firmatory factor analysis. Concurrent validity
and test-retest reliability were assessed using
correlational analysis. Sensitivity to change was
assessed using the Reliable Change Index and
pre-post effect size.

Results. The unidimensional structure was sup-
ported. The best-fitting model was a partially
tau-equivalent model with the first and the
fourth items’ loadings fixed to the same value.

While only metric invariance was demonstrated
between the clinical and non-clinical samples,
the ORS demonstrated scalar invariance be-
tween pre- and post-therapy assessment and
strict invariance between the paper-and-pencil
and online forms of administration. Internal
consistency, as well as concurrent validity, were
satisfactory. The sensitivity to the therapeutic
change was adequate. Furthermore, internal
consistency and sensitivity to change were in-
creased if the score was computed as a weighted
sum of items.

Study limitation. The samples were not repre-
sentative.
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Psychotherapy has entered the era of routine outcome measurement and feedback-
informed treatment (e.g., Lambert, 2015; Prescott et al., 2017; Scott & Lewin, 2015).
Psychotherapists are expected to integrate outcome measurement routines in their
clinical practice and, if possible, to utilize this data to improve psychotherapy out-
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comes. To achieve this goal, several brief outcome measures were developed, includ-
ing electronic administration systems that allow psychotherapists to obtain instant
feedback on the progress of a case (see Lyon et al., 2016, for a review). Measures
most often used to track patient progress include Outcome Questionnaire-45 (0Q-45;
Lambert et al., 1996), Clinical Outcomes in Routine Evaluation-Outcome Measure
(CORE-OM; Barkham et al., 2001), Treatment Outcome Package (TOP; Kraus et al.,
2005), and Outcome Rating Scale (ORS; Miller et al., 2003). This study focused on
the validation of the Czech version of the ORS, the shortest and most practice-friendly
one of these measures.

The ORS is a four-item self-report scale that measures a client’s overall psycho-
logical well-being (Miller et al., 2003). Conceptually, it follows the dimensions of the
0Q-45, which include subjective discomfort, interpersonal relations, and social role
performance. Given its brevity, the ORS is particularly suited to track clients’ progress
on a session-by-session basis.

Psychometric studies have demonstrated acceptable psychometric properties of the
scale, representing a balanced trade-off between the reliability and validity of longer
outcome measures and the feasibility of an ultra-brief scale. The ORS demonstrated
an excellent internal consistency in a non-clinical sample (Cronbach’s a > .90), satis-
factory test-retest reliability after one week (r,. between .66 and .80), good concurrent
validity with other outcome measures (e.g., » > -.59 with OQ-45), and an ability to
distinguish between clinical and non-clinical samples (Bringhurst et al., 2006; Miller
et al., 2003). These results were essentially replicated in psychometric studies using
other language versions (Biescad & Timulak, 2014; Janse et al., 2014). The Slovak
version of the scale was found to be sensitive to change, yielding large effect sizes
(Biescad & Timulak, 2014). Furthermore, it was strongly associated with the OQ-45
(-.69) and CORE-OM (-.70) scores in a clinical sample (Biescad, 2007).

Traditionally, the measurement of the therapeutic change is based on the assump-
tion that the scale, the ORS in this case, measures the same construct across samples
and conditions (cf. Brown, 2015). However, this assumption has been questioned.
Sandell and Wilczek (2016) argued that clients change qualitatively in psychotherapy,
and they answer outcome measures from different perspectives, before and after psy-
chotherapy. Therefore, the incremental change in outcome scores may not properly
reflect the change as experienced by a client, which may explain why some studies
have reported discrepancies between quantitative and qualitative assessments of ther-
apeutic changes (e.g., Doran et al., 2015; Hill et al., 2013). Therefore, it is essential to
assess the factorial invariance of outcome measures across measurement conditions,
such as pre-therapy and post-therapy.

Furthermore, the concepts of statistically reliable change and clinically significant
change (Jacobson & Truax, 1991) are often used to evaluate the change status of a cli-
ent. Again, these concepts assume factorial invariance. The most widely used criterion
of clinically significant change (criterion “c” in Jacobson and Truax’s nomenclature) is
derived from the score distributions of both the clinical and non-clinical populations,
which is meaningful only if the scale measures the same construct across these popu-
lations. Similarly, the calculation of the Reliable Change Index (RCI), as originally
formulated by Jacobson and Truax, is based on the test-retest reliability of a measure,
which is often derived from non-clinical samples and extrapolated to patients (although
this problem may be overcomed by using internal consistency estimates obtained from
a clinical sample as a reliability index, Schauenburg & Strack, 1999).

To date, no study has tested the factor structure of the ORS and its invariance across
samples and measurement conditions. Because the ORS was designed as a one-di-
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mensional scale (Miller et al., 2003), we expect the measure to have a unidimensional
structure. However, item loadings, intercepts, and residual variance may differ across
groups and conditions. While invariance testing is still not a part of standard psycho-
metric evaluations of outcome measures, its use has been increasing. For instance,
it has been used to compare the factor structure of some outcome measures between
clinical and non-clinical samples (e.g., Rice et al., 2014), across age and gender (e.g.,
O’Reilly et al., 2016), as well as time (e.g., Jabrayilov et al., 2017). However, such an
evaluation of the ORS is still missing.

The primary aim of the study was to test the hypothesized unidimensional factor
structure of the Czech version of the ORS and its invariance between the clinical and
the non-clinical sample, between two measurement points (pre-therapy vs. post-ther-
apy), and between two forms of administration (paper-and-pencil vs. online). Since
the results suggested that it might be more appropriate to use a weighted sum score in-
stead of a raw sum of items, we also explored the consequences of this choice on vari-
ous psychometric properties, including validity, reliability, and sensitivity to change.

METHOD
Participants

The study included three independent samples. Sample 1 (hereafter referred to as the
clinical sample) consisted of adult group psychotherapy patients recruited at four psy-
chotherapy clinics. Out of 541 patients, 168 (31.1%) patients refused to participate,
and 22 (4.1%) patients were excluded due to missing data. Furthermore, patients with
apsychotic disorder (n =74, 13.7%) and those for whom a diagnosis was not provided
(n=21,3.9%) were excluded to maintain sample homogeneity. This resulted in a clini-
cal sample of N = 256 patients. Out of this number, n = 43 (16.8%) were inpatients
and n =213 (83.2%) were outpatients receiving intensive psychotherapy treatment on
a daily basis. Out of the clinical sample, n = 168 (65.6%) patients also completed the
measurement battery at treatment termination.

Sample 2 (hereafter referred to as the non-clinical sample) consisted of adults who,
based on their self-reports, had never received a psychiatric diagnosis, did not suffer
from any serious mental problems, and had not been in psychotherapy during the pre-
vious 12 months. Out of 290 participants, 80 (27.6%) were excluded due to missing
data or because they did not meet the abovementioned requirements. This resulted in a
non-clinical sample of N=210. Out of this number, n = 119 (56.7%) completed paper-
and-pencil questionnaires, while n =91 (43.3%) completed the questionnaires online.

Sample 3 (hereafter referred to as the student sample) was created solely to es-
tablish the test-retest reliability. This sample consisted of undergraduate students in
psychology and pedagogy. To be included, they had to meet the conditions for the
non-clinical sample and be between 18 and 26 years old. Furthermore, they had to
participate in at least two repeated measurements. Of the 91 students who responded
to the survey, N = 89 students provided two measurements (n = 62 completed the
questionnaire online, n = 29 completed the paper-and-pencil form) and N = 79 pro-
vided three measurements. See Table 1 for additional information on all three samples
and Figure 1 for a flow diagram.

Procedure

The clinical sample was recruited at four psychotherapy clinics. Patients who agreed
to participate completed the questionnaire battery in a paper-and-pencil form before
the beginning of the treatment and at treatment termination.
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Table I Characteristics of the clinical and non-clinical samples

Socio-demographic Category Clinical sample Non-clinical sample Student sample®
Characteristics N =256 N=210 N=9]
Sex® Female 179 (69.9%) 153 (72.9%) 79 (86.8%)
Male 77 (30.1%) 56 (26.7%) 12 (13.2%)
Age Range 18-65 18-72 18-26
M (SD) 38.0 (12.1) 36.5 (11.7) 21.5(1.9)
Diagnostic category FO 4 (1.6%) - -
F1 1 (0.4%) - -
F3/F4 189 (73.8%) - -
F5 16 (6.2%) - -
F6 46 (18.0%) - -

Note. FO = organic, including symptomatic, mental disorders; F1 = mental and behavioral disorders
due to psychoactive substance use; F3 = mood disorders; F4 = neurotic, stress-related and somato-
form disorders (F3 and F4 were merged because some clinics did not differentiate between the two
categories); F5 = behavioral syndromes associated with physiological disturbances and physical
factors; F6 = disorders of adult personality and behavior.

* First measurement.

®One respondent in the non-clinical sample did not report sex.

The non-clinical sample was recruited in a snowball manner using our personal
contacts, as well as social media. In this sample, we combined paper-and-pencil and
online data collection. The intention was to allow respondents to choose the form they
were most comfortable with and the decision to test measurement invariance between
both forms was made later on. The combined form and the snowball character of the
data collection did not allow us to report the response rate.

The student sample was recruited at two universities. Student participation was
voluntary, without any consequences following from a refusal to participate. Students
were asked to fill out the questionnaire three times in weekly intervals.

Measures

Outcome Rating Scale. The ORS is a self-report outcome measure composed of
four visual analogue scales. The items focus on the individual, relational, social, and
overall well-being of a client. Each item is represented by a 10-centimeter horizontal
line, without any verbal anchors. The total score is computed as the sum of all items,
ranging from 0 to 40 (or 0 to 400 in case the response is measured in millimeters). Re-
spondents are instructed to report their well-being “looking back over the last week”
(Miller et al., 2003). The Czech version of the ORS (Zatloukal et al., 2006) was used
in this study. The translation was conducted in collaboration with one of the ORS
authors and followed the rules of the International Center for Clinical Excellence
(ICCE).

Clinical Outcomes in Routine Evaluation — Outcome Measure (CORE-OM).
CORE-OM (Barkham et al., 2001) contains 34 items divided into four domains: well-
being, problems/symptoms, functioning, and risk. All items are rated using a five-
point Likert-type scale ranging from “not at all” to “most or all the time”. The total
score is computed as the average of all items, ranging from 0O to 4. Higher scores

356 / Metodické studie



6L=U
JUSWIAINSBOW
pagq
oy} 03 papuodsay
k
or=u 68 =1
JUSWIAINSBIW JUSUISINSBIW
pany ay) 01 puooas Olz=u
puodsai jou piq oy} 0y papuodsay papnjouy
A K
7=Uu
JUSWAINSLIUL [6=U 0g=u 067=1
pu0d3s 3y} 01 papuodsay ejep SuIssin papuodsay
puodsai jou piq

wesserp mopy ojdweg 7 a.n31y

(syuapmys) ¢ sjdwes

(redrurpd-uou) 7 didwes

89l =u
JUSWISSISSE
Adeoyy
-1sod pajordwo)
7}
88=1u
JUSWISSISSE 9z =1
Adesayj-sod papnjoup
a1e1dwos jou p1q
Y
pL=U
19pIOSIp
o10yaAsq [se=u
[Z=U Passassy
papiaoxd
jou sisouSelq A
w=1u gLe=u
e1ep SuIssiN pajuasuo)
Y
[ys=u
891 =1 usWIeaI) 10}

JUASUOO PauT|da(

paidaooe syuened

(red1uip) [ dpdureg

/ 357

Metodické studie



represent a higher rate of pathology. The theoretical structure was not confirmed em-
pirically, and the use of subscale scores is not recommended (Juhova et al., 2018). In
this study, we used the total score without the Risk subscale (6 items) and internal
consistency of the scale was a = .925 (o, = .935) for the clinical sample and o = .875
(®,,, = -901) for the non-clinical sample.

Rosenberg Self-Esteem Scale (RSES). RSES (Rosenberg, 1965) is a Likert-type
scale used for mapping global self-esteem. RSES contains 10 items, five negative
formulations and five positive. The response options for each question include a four-
point scale ranging from “strongly agree” to “strongly disagree”. Although there is a
debate concerning the number of dimensions, existing research favors a unidimen-
sional structure (Sinclair et al., 2010). The total score was calculated as the average
of all items, ranging from 0 to 3. The higher the score, the higher the self-esteem.
Internal consistency of the total score was a = .846 (o, = .850) for the clinical sample
and o = .822 (o, = .833) for the non-clinical sample.

Symptom-Checklist-90 (SCL-90). SCL-90 is a 90-item scale designed to map the
level of nine primary symptom dimensions, as experienced during the last seven days
(Derogatis & Cleary, 1977). However, the subscale scores are not independent and
the scale is recommended exclusively for overall distress assessment (Groth-Marnat,
2009). Respondents indicate the degree to which they experience each of the symp-
toms on a scale ranging from “not at all” (0) to “extremely” (4). The higher the score,
the higher the rate of psychopathology. In this study, we used the total score (usually
called Global Severity Index, GSI) calculated as the average of all items. GSI inter-
nal consistency was a =.966 and McDonald omega total _ = .970 for the clinical
sample.

Demographic questionnaire. For the purpose of this study, we created a 10-item
questionnaire to map basic demographic data. The non-clinical version contained ad-
ditional questions that assessed the state of a respondent’s mental health.

Patients in the clinical sample were administered all measures. Respondents in the
non-clinical sample were administered all measures except for the SCL-90. Respond-
ents in the student sample answered the ORS only.

tot

Statistical analysis

We analyzed data from only those respondents who filled out the whole ORS and
more than 90% of items for each of the other measures. Sample sizes mentioned in the
Participants section include only those respondents who met these requirements. For
respondents who answered more than 90% but less than 100% of items, total scores
we computed as an average of all answered items.

We tested the ORS factor structure using confirmatory factor analysis (CFA). Since
the ORS items are highly correlated and cannot be treated as separate dimensions (Mill-
er et al., 2003), we tested multiple versions (congeneric, tau-equivalent, and partially
tau-equivalent) of a one-factor model. After selecting the model with the best fit, we
tested measurement invariance: (a) between the clinical and non-clinical samples, (b)
between two measurement points (pre-therapy vs. post-therapy) within the clinical
sample, and (c) between two modes of administration (paper-and-pencil vs. online)
within the non-clinical sample. We gradually put equality constraints on the following
parameters: factor loadings (metric invariance), item intercepts (scalar invariance),
residual variances (strict invariance), and latent means. We used the robust maximum
likelihood estimation (MLR).

Model fit was assessed using y? statistics, the Tucker-Lewis-Index (TLI), the Stand-
ardized Root Mean Square Residual (SRMR), and the Bayesian Information Criterion

358 / Metodické studie



(BIC). A good fit was indicated by values greater than or equal to .95 for TLI, and less
than or equal to .08 for SRMR (Hu & Bentler, 1998). Smaller BIC values indicate a
better fit. We did not report RMSEA because it is a problematic indicator in models
that have limited degrees of freedom (Kenny et al., 2015).

Measurement invariance was assessed by the change in fit compared to a previous
model: a change in TLI > .010 for all levels of invariance tests, a change in SRMR
> .030 for metric invariance, and > .010 for scalar and strict invariance indicate non-
invariance between groups (Chen, 2007). We used robust estimates using the Satorra
-Bentler method (Satorra & Bentler, 2001). To estimate the similarity of factor solu-
tions between the clinical and non-clinical samples, we used the Tucker coefficient of
congruence (., see, €.g., Lorenzo-Seva & ten Berge, 2006).

After discovering that ORS invariance was unsatisfactory between the clinical and
non-clinical samples (see Table 2), we performed a latent regression analysis to esti-
mate the respective contribution of each ORS item to the latent score for both samples
separately. We then used non-standardized regression coefficients as item weights to
compute a weighted ORS score. To facilitate interpretation, we adjusted the weights
to produce scores in the range of 0 to 40, which corresponds to the range of raw sum
scores.

Next, we explored the consequences of using the weighted score for various psy-
chometric properties of the ORS. First, to assess concurrent validity, we computed
Pearson correlation coefficients between the ORS scores (weighted and raw) and
CORE-OM, RSES, and SCL-90 scores. Second, we assessed associations of the
ORS scores with gender and age. Third, we assessed the internal consistency of the
weighted score using Raykov’s omega and compared it to Cronbach’s alpha of the raw
score. To assess test-retest reliability, we computed Pearson correlation coefficients
for pairs of repeated measurements in the student sample. Fourth, to assess sensitivity
to change, we computed the effect size (Cohen’s d) of change after psychotherapy in
the clinical sample. Fifth, we computed the RCI and the clinical cutoff according to
Jacobson and Truax (1991):

RCI =1.96\2SDX(1 — rel) (1)

where SD = standard deviation of the pre-treatment scores in the clinical sample, re/
= reliability of the measure, and 1.96 = the corresponding quantile of normal distribu-
tion (in this case 95%). Jacobson and Truax (1991) recommended to use the test-retest
correlation obtained on a non-clinical sample as the estimate of reliability. However,
the measurement invariance between the clinical and non-clinical samples was not
satisfactory in our case and, therefore, the use of a parameter obtained on the non-
clinical sample was not warranted. Following Evans et al.’s (1998) and Schauenburg
& Strack’s (1999) recommendation, we used internal consistency coefficients instead.

To estimate the clinical cutoff score, we used the criterion “c” proposed by Jacob-
son and Truax (1991) for cases in which the distributions of the clinical and non-
clinical populations overlap. We proceeded with the following formula:

c= SDnon—clinicalMclinical + SDclinicaanon—clinical (2)
SD + 8D

non-clinical clinical

The analysis was conducted using R (version 3.4.2), with the lavaan (Rosseel,
2012) and Im.beta (Behrendt, 2014) packages.
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RESULTS
Confirmatory factor analysis

Using CFA, we supported the unidimensional model of the ORS on both samples
separately. We tested three models: a congeneric, a tau-equivalent, and a partially tau-
equivalent model. The congeneric model had a negative residual variance on Item 4
(overall well-being) in the clinical sample; thus, the model could not be interpreted
adequately. The tau-equivalent model, in which all loadings had the same unstandard-
ized values, did not fit the data because Item 4 (overall well-being) had a substantially
higher loading and a substantially lower or negative residual variance compared to the
remaining items. Finally, we tested a partially tau-equivalent model. The only differ-
ence from the congeneric model was the constrained loading of Item 1 (personal well-
being) and Item 4 (overall well-being) to the same value. This solved the problem
with negative variance in the congeneric model, and the model still had an acceptable
fit. For this reason, we used this model in the following analyses. The fit indices of all
analyses are provided in Table 2.

Table 2 Fit indices for CFA models of the ORS on the clinical and non-clinical samples

Model Sample b df TLI SRMR
) Clinical* 2.13 2 999 .019
Congeneric o
Non-clinical® 13.24%%* 2 912 .035
) Clinical® 48.80%** 5 .890 159
Tau-equivalent o
Non-clinical® 33.20%** 5 923 .159
Partially Clinical® 11.58%* 3 959 .058
tau-equivalent! Non-clinical® 15.14%* 3 938 040
Note. * N =256.
> N=210.

© The congeneric cannot be interpreted adequately because of a negative residual variance on the
fourth item.

4The partially tau-equivalent model had Items 1 and 4 fixed to the same value of factor loading.
*Ep <01, ¥**p <.001.

Invariance between the clinical and the non-clinical sample

Next, we tested the invariance between the clinical and non-clinical samples, based on
the partially tau-equivalent model. Table 3 shows the fit statistics.

TLI and SRMR values, as well as the change in TLI, were acceptable for metric
and scalar invariance. However, the change in SRMR indicated poor fit for scalar
invariance, meaning that the item intercepts differed across the samples. We therefore
concluded that only metric invariance was demonstrated between the samples. Figure
2 illustrates the metric invariance between the samples (there was minimal overlap
between the samples).

The similarity of factor solutions for the clinical and non-clinical samples was high
(congruence r, = 98) The means of the latent attribute in the clinical and non-clinical
samples differed: in the scalar invariant model, Cohen’s d =1.85,95% CI[1.55,2.16]
(approximately 39 millimeters). Although the measurement is not scalar invariant
and, thus, the average difference between the clinical and the nonclinical sample is bi-
ased, the difference is too large to be attributed to noninvariance alone. Moreover, the
degree of noninvariance is relatively small, given that only the SRMR value was poor.
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Table 3 Fit indices for testing invariance between the clinical and non-clinical samples

Invariance  »* df Ay Adf BIC TLI ATLI SRMR ASRMR
Invariance between the clinical and non-clinical sample

Configural 27.32 6 16342 947 .050

Metric 41.36 8 15.58%** 2 16344 942 .005 .082 .032
Scalar 5138 11 9.69%* 3 16336  .950  .008 .087 .005
Strict 94.13 15 36.39%** 4 16377 918  .032 .097 .009
Means 301.97 16 434.76%** 1 16593 731 187 705 .609
Invariance between pre- and post-therapy measurement in the clinical sample

Configural 62.15 18 11820 917 .084

Metric 63.01 20 0.28 2 11810  .928 011 .085 .001
Scalar® 65.28 23 2.18 3 11797  .939 011 .081 .004
Strict 32777 27 80.19 4 12346 312 .627 .286 205
Invariance between paper-and-pencil and electronic form in the non-clinical sample
Configural 16.29 6 7191 945 .041

Metric 18.32 8 1.35 2 7182 961 .016 .050 .009
Scalar 23.37 11 4.50 3 7171 969  .008 .052 .003
Strict 24.56 15 2.59 4 7154 981 012 .048 -.004
Means 29.50 16 6.24* 1 7155 975  -.006 .089 .041

Note. To test invariance, the partially tau-equivalent model was used.
2The model with the fixed latent means had negative residual item variances.
*p <.05, ¥*p < .01, ¥**¥*p < .001.

To estimate the respective contribution (i.e., weight) of each ORS item to the latent
score, we performed a latent regression for both samples separately. The weights, lin-
early transformed to preserve the range of scores from 0 to 40, were as follows: Item
1 =0.16, Item 2 = 0.04, Item 3 = 0.04, and Item 4 = 3.76 for the clinical sample and
Item 1 = 1.25, Item 2 = 0.42, Item 3 = 0.21, and Item 4 = 2.13 for the non-clinical
sample.

Invariance across time

Within the clinical sample, we tested the invariance between the pre-therapy (n = 256)
and post-therapy measurements (n = 168). First, we estimated the fit of the partially
tau-equivalent factor model for the post-therapy data. The model fit was satisfactory,
x’(3)=18.36, p <.001, TLT=.917, SRMR = .085.

To test invariance across time, we designed a simple structural model with latent
regression in which the first factor loaded on items from the pre-therapy measure-
ment, the second factor loaded on items from the post-therapy measurement, and, at
the same time, the first factor predicted the second factor. Allowing all residual corre-
lations led to a predicted correlation matrix that was not positively defined. Therefore,
we fixed residual correlations for Item 4 (which had the highest factor loadings) to
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zero in both measurement models, which eliminated this problem. This model de-
scribed the data better than the model without residual correlations, Ay*(3) = 31.0,
p <.001. Table 3 shows the fit statistics. None of the steps led to a significant deterio-
ration of model fit.

The results show that while the ORS measures the same attribute before and after
therapy, the model is not strictly invariant (i.e., the precision of measurement dif-
fers at the beginning and the end of therapy). The error variances in the scalar mod-
el were smaller at the end of the therapy and, together with higher factor variance
(SD,,.,=22.05,8D, ,=25.90),this led to higher reliability of the post-therapy meas-
urement.

time2

Invariance across forms of administration

Within the non-clinical sample, in which both the paper-and-pencil and online forms
of administration were used, we tested the measurement invariance between these
two conditions. The results show that the measure performed similarly across the two
forms of administration. Table 3 shows the fit statistics. We can conclude that both
versions measured the same trait with the same precision and that the validity of the
remaining analyses was not threatened by pooling the data obtained through these
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two forms of administration. Interestingly, latent means slightly differed; the partic-
ipants who completed the questionnaire online had approximately an 8-millimeter
(d=-0.33,95% CI [-0.57, -0.08]) lower average score in the strict model.

Consequences of using raw vs. weighted total score

In this section, we explored the consequences of using raw versus weighted scores for
various psychometric characteristics of the ORS. Descriptive statistics of all samples
and measures used in this section are presented in Table 4.

Table 4 Descriptive statistics of the initial measurement

Sample Measure M SD Min Max Skewness Kurtosis
ORS (weighted 15779 8720 000 39111 071 0.00
sum)

Clinical ORS (raw sum) 14237  80.66  0.00  379.00  0.59 -0.05

(N=256)  CORE-OM 219 071 018 6.11 0.12 3.02
RSES 142 053 010 280 0.1 -0.14
SCL-90 GSI 147 065 022 471 0.75 1.86

Non-clinical Sllfns) (weighted  »g066 8412 4400 40000  -0.68  -0.12

(N=210)

ORS (raw sum)  278.94  79.66 47.00  400.00  -0.54 -0.36

Student gfr{ns) (weighted  »g098  67.07 9463 40000  -043  -0.16

(N=91) ORS (raw sum) 281.59  63.11  95.00  400.00  -0.33 -0.05

Concurrent validity. We explored the association of the ORS scores with three
reference measures, CORE-OM, RSES, and, for the clinical sample, SCL-90. The re-
sults are presented in Table 5. The associations were strong, in the expected direction,
and essentially the same for both versions of the ORS score.

Table 5 Concurrent validity of the ORS score with reference instruments

7 [95% CI]
Sample ORS total score
CORE-OM* RSES SCL-90
Clinical Weighted sum 68 [-.74, -.61] 4736, .56] -49 [-.58, -39]
(N=256)  Raw sum 67 [-73, -.60] 44133, .53] 47 [-56,-37]
Non-clinical  Weighted sum 54 [-.63, -43] 4938, 58] -
(N=210)  Rawsum -54[-.63, -.44] 48[.36, .57] -

Note. All coefficients are significant at p <.001.
*Total score without Risk items.

Associations with gender and age. The differences between men and women
were non-significant, with small to zero effect sizes in both samples: d = -0.02, 95%
CI[-0.29, 0.25] for the weighted score and d = 0.00, 95% CI [-0.26, 0.27] for the raw
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score in the clinical sample; d = 0.30, 95% CI [-0.01, 0.61] for the weighted score and
d =0.29, 95% CI [-0.02, 0.60] for the raw score in the non-clinical sample (women
had higher scores in the non-clinical sample).

Similarly, there was no significant relationship between age and either version of
the ORS score. In the clinical sample, the correlations were » = -.02, 95% CI [-.14,
.11], p = .79 for the weighted score and » = -.03, 95% CI [-.15, .09], p = .62 for the
raw score. In the non-clinical sample, it was r = .06, 95% CI [-.08, .20], p = .38 for the
weighted score and » = .06, 95% CI [-.07, .20], p = .37 for the raw score.

Reliability. To assess the internal consistency of the ORS, we compared Raykov’s
omega of the latent (i.e., weighted) score to Cronbach’s alpha of the raw score. In the
clinical sample, ® = .98 and o = .78. In the non-clinical sample, ® = .94 and o = .88.
The weighted score was superior in terms of internal consistency.

To assess the stability of the ORS scores in time, we used data from the student
sample. The coefficients of test-retest reliability after one week (i.e., between the first
and the second administration) were r,. = .56, 95% CI [.40, .69] “for the weighted
score and 7, = .61, 95% CI [.46, .73] for the raw score. After two weeks (i.e., between
the first and the third administration), they were . = .61, 95% CI [.45, 73] for the
weighted score and r,. = .66, 95% CI [.51, .77] for the raw score. Here, the raw score
slightly outperformed the weighted score but, given the overlap of the confidence
intervals, no definite conclusions can be drawn.

Sensitivity to change. To assess sensitivity to change, we compared pre- and post-
treatment scores in the clinical sample. The effect sizes were as follows: d = -0.88,
95% CI [-1.11, -0.66] for ORS (weighted score), d =-0.91, 95% CI [-1.14, -0.68] for
ORS (raw score), d = 0.72, 95% CI [0.50, 0.94] for CORE-OM, d = -0.45, 95% CI
[-0.67, -0.24] for RSES, and d = 0.85, 95% CI [0.63, 1.08] for SCL-90 GSI. While
both versions of the ORS score appear to be superior in terms of the effect size com-
pared to the other outcome measures, their relative difference was negligible.

RCI derived from the internal consistency estimates was 35 mm for the weighted
score and 105 mm for the raw score. Given this dramatic difference, we explored how
many patients would be classified as reliably changed. Using the weighted score and
the respective RCI, 123 patients would be classified as reliably improved and 20 as
reliably deteriorated. Using the raw score and the respective RCI, only 70 patients
would be classified as reliably changed and 6 as reliably deteriorated. We concluded
that the weighted score, due to a higher precision of measurement, is substantially
more sensitive to change.

The clinical cutoff score, determined using Jacobson and Truax’s (1991) method
“c”, was 206 mm for the weighted score and 211 mm for the raw score. In our sample,
80 patients would be classified as clinically improved (i.e., having moved from the
clinical range to the non-clinical range) based on the weighted score and the respec-
tive cutoff, while 77 would be so using the raw score and the respective cutoff. We
deemed this difference negligible.

DISCUSSION

The primary aim of the study was to test the factor structure of the Czech version of
the ORS and its invariance between a clinical and non-clinical sample, between two
measurement points (pre-therapy vs. post-therapy), and between two forms of admin-
istration (paper-and-pencil vs. online).

We supported the hypothesized one-factor structure of the scale. In our study, the
best fitting model for both the clinical and the non-clinical samples was a partially
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tau-equivalent model, in which the loadings for Item 1 (personal well-being) and Item
4 (overall well-being) were fixed to the same value. To the best of our knowledge, this
is the first study to test the factor structure of the ORS; the results therefore cannot be
compared to any previous study.

Factor invariance between the clinical and the non-clinical sample was only metric
(i.e., item intercepts differed considerably between the samples), which suggests that
the scale does not measure exactly the same construct across the respective popula-
tions and, thus, it is problematic to directly compare clinical and non-clinical scores.
From this point of view, using the “c” criterion to assess clinically significant change
(Jacobson & Truax, 1991) seems problematic and should be used with caution. Nev-
ertheless, given the near-to-threshold fit values (SRMR), future studies should further
investigate scalar (and strict) invariance between clinical and non-clinical populations
and verify this conclusion.

Importantly, the factor structure demonstrated scalar invariance across the course
of the treatment (i.e., pretreatment vs. post-treatment). Error variances in items were
lower in post-therapy measurement (strict noninvariance), and latent variance in-
creased from pre- to post-therapy, which led to higher reliability of the post-therapy
measurement. Referring to the discussion about the meaningfulness of incremental
changes in the scores (Sandell & Wilczek, 2016), we can conclude that the ORS can
be safely used to assess the therapeutic change in the clinical population because the
scale measures the same construct before and after psychotherapy.

We have also found that the factor structure was invariant across two forms of ad-
ministration (i.e., paper-and-pencil vs. online) in the sense of strict invariance (same
item intercepts, loadings, and error variances). The only difference was in the latent
means — the participants who filled the questionnaire online had lower mean scores,
with a small effect size. We were unable to interpret this effect and suggest investigat-
ing it in future studies. We propose treating both forms as equivalent and their scores
directly comparable. This finding is relevant, considering that current monitoring sys-
tems rely on online administration of the scale.

We discovered that the items considerably differed in the weights they had in pro-
ducing the latent score. For instance, in the clinical sample, the latent score was al-
most fully determined by Item 4. Although it might seem that Items 1 to 3 play a
negligible role in the clinical population, we do not agree with such an interpretation.
They may be necessary in order to “calibrate” a patient before they provide a consid-
ered answer to Item 4.

However, the dramatic differences in item weights suggest that it might be more
appropriate to compose the total score as a weighted sum of item values. To explore
the consequences of this method regarding the psychometric properties of the scale,
we conducted a series of secondary analyses. We found that there were no essential
differences between the weighted and raw scores in terms of correlations with refer-
ence outcome measures and associations with demographic variables. Both versions
also yielded similar results in terms of effect sizes in pre-/post-treatment measurement
and clinical significance of change. However, the weighted score yielded substantially
better estimates of internal consistency, leading to higher measurement precision and
a narrower RCI. Consequently, it was much more efficient in detecting a statistically
reliable change in patients. Therefore, in situations in which decision-making is based
on RCI (such as with the rational method in routine outcome monitoring and feedback
systems, Castonguay et al., 2013), the use of the weighted score is preferable. Before
implementation into routine practice, however, replication studies are needed to as-
sess the generalizability of the item weights we derived in our study.
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We found that the concurrent validity of the Czech ORS with reference instru-
ments, as well as the internal consistency (especially in case of the weighted score),
were satisfactory. Our results suggest that the scale is sufficiently sensitive to thera-
peutic change, which is in line with previous studies (Biesc¢ad, 2007; Miller et al.,
2003). Since the scale is expected to be sensitive to week-to-week variations in well-
being, the lower values of test-retest reliability can be interpreted as a sign of sensitiv-
ity to change.

The generalizability of the results is limited because the clinical sample was com-
posed solely of inpatients and outpatients receiving psychotherapy in daycare centers
on a daily basis. It did not include outpatients with less intensive treatment (e.g., once
a week). The results also cannot be generalized to patients suffering from psychotic
disorders because they were not included either. Therefore, future studies should try to
replicate our findings in these populations. Furthermore, the representativeness of the
clinical sample may have been biased by a relatively large group of patients who did
not consent to be included in the study and the representativeness of the non-clinical
and student samples was difficult to assess due to the convenience sampling strategy.

CONCLUSION

We supported the one-factor structure of the ORS in clinical and non-clinical samples.
While only metric measurement invariance was found across these two samples, the
scale demonstrated scalar invariance across two time points in the clinical sample
(pre- and post-therapy) and strict invariance between the paper-and-pencil and online
forms of administration in the non-clinical sample. Furthermore, we demonstrated
that the measure possesses high internal consistency if the total score is calculated as
a weighted sum of items. Test-retest reliability, concurrent validity, and sensitivity to

change were satisfactory.
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SOUHRN

Ceska verze Outcome Reting Scale:
vybrané psychometrické
charakteristiky

Cile. Outcome Rating Scale (ORS) je velmi
kratka sebehodnotici Skala urend k méfeni
zmén b&hem psychoterapie. Cilem této studie
bylo ovéftit (a) faktorovou strukturu ORS, (b) in-
varianci méfeni mezi klinickym a neklinickym
vzorkem, mezi hodnocenim pied 1é¢bou a po
1é¢be (v ramci klinického vzorku) a mezi online
a papirovou formou $kaly (v rdmci neklinického
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vzorku), (c) soubéznou validitu s dalsimi nastro-
ji na méteni vysledku psychoterapie a (d) citli-
vost na terapeutickou zmeénu.

Vzorek. Studie se z(castnilo N = 256 pacientd,
N =210 neklinickych respondentti a N = 89 stu-
dentt. Pacienti vyplnili ORS pted psychoterapii
a poni.

Statisticka analyza. Faktorova struktura a inva-
riance méfeni byly ovéfovany pomoci konfir-
macni faktorové analyzy. Soubézna validita a
stabilita v ¢ase byly posuzovany pomoci kore-
la¢ni analyzy. Citlivost na zménu byla hodnoce-
na pomoci indexu spolehlivé zmény a velikosti
ucinku.

Vysledky. Byla potvrzena jednodimenzionalni
struktura $kaly. Nejvhodngjsim modelem byl
Castecné tau-ekvivalentni model s naboji prvni
a ctvrté polozky fixovanymi na stejnou hod-
notu. Zatimco mezi klinickym a neklinickym
vzorkem byla potvrzena pouze metricka inva-
riance, mezi hodnocenim pred a po lécbe skala
vykazovala skalarni invarianci a mezi online a
papirovou formou pfisnou invarianci. Vnitini
konzistence i soub&zna validita byly uspokoji-
vé. Citlivost na zménu psychoterapie byla ade-
kvatni. Vnitini konzistence a citlivost na zménu
se zvysila, pokud byl celkovy skor pocitan jako
vazena suma polozek.

Omezeni studie. Vzorky nebyly reprezentativni.



