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Abstract

Background: The Dimensional Obsessive-Compulsive Scale (DOCS) is a
well-established tool for assessing obsessive-compulsive symptomatology.
A reliability generalization meta-analysis was conducted to estimate the
average reliability of DOCS scores and how reliability estimates vary
according to the composition and variability of samples, to identify study
characteristics that can explain its variability, and to estimate the reliability
induction rate. Method: A literature search produced 86 studies that met
the inclusion criteria. Results: For the DOCS total scores, an average alpha
coefficient of .925 was found (95% CI[.920,.931]), as well as mean alphas of
.881,.905, 913, and .914 for Contamination, Responsibility, Unacceptable
Thoughts, and Symmetry subscales, respectively. Moderator analysis
showed that internal consistency fell significantly the more clinical and
subclinical participants there were in the sample, and the larger the mean
score in the sample for the total scores. The most important moderator
variables for the subscales were the standard deviation and the mean of
the scores. Conclusions: The DOCS scores exhibited excellent internal
consistency reliability for both total score and subscale scores and DOCS
is suitable both for research and clinical purposes.

Keywords: Meta-analysis; reliability generalization; obsessive-compulsive
disorder; Dimensional Obsessive-Compulsive Scale; Cronbach’s alpha
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Resumen

Meta-analisis de Generalizacion de la Fiabilidad de la Dimensional
Obssesive-Compulsive Scale. Antecedentes: 1a Dimensional Obsessive-
Compulsive Scale (DOCS) (Abramowitz, 2010) es un instrumento para
la evaluacién del TOC. En este estudio se llevé a cabo un estudio de
generalizacion de la fiabilidad de la DOCS para estimar un coeficiente
alfa medio y analizar la heterogeneidad de estos y el influjo de distintas
variables moderadores. Método: se realiz6 una biuisqueda bibliograifica
de 86 estudios incluibles. Resultados: para la escala total, se estimé un
coeficiente alfamediode .925,asicomo parasus subescalas: Contaminacion
.881, Responsabilidad con respecto al dafio .905, Pensamientos
inaceptables .913 y Simetria .913. Los andlisis de moderadores revelaron
que la consistencia interna disminuyé significativamente a mayor
porcentaje de participantes clinicos o subclinicos en la muestra, asi como
a mayor puntuacion media de la muestra para las puntuaciones totales;
para las subescalas la desviacion tipica y la media de las puntuaciones
fueron los moderadores mds relevantes. Conclusiones: las puntuaciones
de la DOCS muestran una excelente fiabilidad por consistencia interna,
tanto para la escala global como para las subescalas, pudiendo usarse
tanto para fines clinicos como de investigacion.

Palabras clave: meta-andlisis; generalizacién de la fiabilidad; trastorno
obsesivo-compulsivo; Dimensional Obsessive-Compulsive Scale; alfa de
Cronbach; test-retest.

Obsessive-compulsive disorder (OCD) is a disease characterized
by obsessive thoughts, compulsive behaviors or both. Obsessions
are recurrent as well as ego dystonic thoughts that cause distress.
Compulsions refer to repetitive behaviors that a person with
OCD feels the urge to carry out in response to obsessive thoughts
(American Psychiatric Association [APA],2013). Lifetime and 12-
month prevalence of OCD in adults are estimated at about 2.3%
and 1.2%, respectively (Ruscio et al., 2010).

In recent years, OCD has received renewed interest due to the
inclusion of a new diagnostic category in the DSM-V. While in
the DSM-IV-TR OCD was included in the ‘Anxiety disorders
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‘category, the latest edition of this diagnostic manual has added
the ‘Obsessive-compulsive and related disorders ‘category, which
includes OCD, ‘body dysmorphic disorder’, ‘hoarding disorder’,
‘trichotillomania’ and ‘excoriation disorder’.

OCD patients can manifest very different types of obsessions
(e.g. sexual, religious, contamination fears ) as well as various
compulsive behaviors to cope with obsessions, therefore OCD is
considered a multidimensional disorder (Mataix-Cols et al., 2005).
The heterogeneity exhibited in OCD clinical manifestations is an
important point to be considered when assessing this disorder.

The Dimensional Obsessive-Compulsive Scale (DOCS) is a
measurement tool developed by Abramowitz et al. (2010) that intends
to solve some of the limitations of other scales to assess obsessive-
compulsive symptomatology, that typically have a larger number
of items, with checklists assessing specific symptoms, being time
inefficient and misinterpreting the range of symptoms with severity.

The DOCS is a 20-item scale structured in four dimensions or
subscales with 5 items each: Contamination, Responsibility for
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Harm, Unacceptable Thoughts, and Symmetry. Distress generated
in the patient is assessed on five parameters for each dimension:
time occupied by obsessions and compulsions, avoidance behavior,
associated distress, functional interference,and difficulty disregarding
obsessions and refraining from compulsions (Abramowitz et al.,
2010). Each parameter is scored on a Likert-type scale with five
categories (0: null distress; 4: high distress), thus each subscale
provides scores ranging from 0-20 and a DOCS total score can also
be calculated ranging from 0-80. In its original validation study,
Abramowitz et al. (2010) found excellent internal consistency of the
DOCS total score, satisfactory convergent and discriminant validity,
and the factor structure was in accordance with the theoretical
proposal initially established. A summary of the psychometric
properties evidenced in the validation studies of original DOCS and
its validation version is available at: https://osf.io/cnpfa/

As classical test theory states, reliability is not an inherent
property of the test, but of the test scores obtained in a given
application. Reliability of test scores changes according to the
composition and variability of the sample and of the context of
application (Crocker & Algina, 1986; Streiner & Norman, 2008).
This is why many scientific organizations and journals recommend
empirical studies report reliability estimates with the data at hand
and avoid the malpractice of inducing reliability from previous
applications of the test (Appelbaum et al.,2018; Heldref Foundation
[HF],1997; Thompson, 1994; Vacha-Haase et al., 2000; Wilkinson
& the APA Task Force for Statistical Inference [APA TFSI], 1999).
Consequently, it is important to carry out studies to examine
in what extent reliability of test scores varies as it is applied to
different samples of participants and other potential moderators.
A reliability generalization (RG) meta-analysis is a special kind
of meta-analysis aiming to investigate how measurement error of
test scores changes from one application to the next and to identify
which study and sample characteristics are statistically associated
to variability of reliability estimates (Henson & Thompson, 2002;
Rodriguez & Maeda, 2006; Sanchez-Meca et al., 2013; Vacha-
Haase, 1998).

To date, several RG meta-analyses have been conducted on
different scales that assess obsessive-compulsive symptomatology
in adults, such as the Maudsley Obsessive-Compulsive Inventory
(MOCI, Sanchez-Meca et al., 2011), the Yale-Brown Obsessive-
Compulsive Scale (Y-BOCS, Lépez-Pina et al., 2015), the Padua
Inventory of Obsessions and Compulsions (PI, Sdnchez-Meca
et al., 2017), the Padua Inventory-Washington State University
Revision (PI-WSUR, Rubio-Aparicio et al., 2020), and the Padua
Inventory-Revised of Obsessive-Compulsive Symptoms (PI-R,
Nuiiez-Nufiez et al., 2020). To the best of our knowledge, an RG
meta-analysis on the DOCS scores has not yet been conducted.

An RG meta-analysis was conducted on the DOCS with the
following objectives: (a) estimate the average reliability of the
DOCS scores, both total score and subscales; (b) assess whether
reliability estimates of the DOCS were heterogeneous; (c) identify
both study characteristics as well as those of samples that can be
statistically associated to reliability estimates; (d) propose an
explanatory/predictive model of reliability estimates capable of
explaining a large proportion of reliability estimate variance, and
(e) estimate the reliability induction rate of the DOCS. In addition,
we aimed to compare the reliability of the DOCS scores with those
of other scales that assess obsessive-compulsive symptomatology.
Internal consistency and temporal stability were the kinds of
reliability investigated in this meta-analysis.
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Method

Review methods and reporting were performed according to the
Reliability Generalization Meta-Analysis (REGEMA) guidelines
(Sanchez-Meca et al., 2021, May). REGEMA checklist for the
present meta-analysis is available at https://osf.io/hevuc/

Farticipants

Study Selection Criteria

Studies were required to fulfil the following inclusion criteria:
(a) empirical studies applying the DOCS or an adaptation of this
scale maintaining the original structure; (b) studies that reported
any reliability estimate with data from the study sample; (c) samples
of any target population were accepted (community, clinical or
subclinical); (d) paper had to be written in English or Spanish, and
(e) published studies were accepted in this meta-analysis.

Study Search Strategy

Relevant articles were identified by systematically searching
the following databases: PubMed, PsycInfo and ProQuest, from
data inception until June 2020. The search strategy included the
keyword “Dimensional Obsessive-Compulsive Scale” to be found
anywhere in the full text. No search limits were set. Google Scholar
was consulted to identify studies (published or not) that could fulfil
the selection criteria.

In the first screening stage, we reviewed titles and abstracts
from the search hits, we then full-text reviewed the remaining
articles. Figure 1 displays the flowchart illustrating the selection
and inclusion process. We initially identified 660 references from
which 191 were duplicated and 210 were excluded for various
reasons. We full-text reviewed 259 references, from which 103
did not apply the DOCS. Of the remaining 156 references that did
apply the DOCS, 119 (76.28%) reported any reliability estimate
with the data at hand, whereas 37 (23.71%) induced reliability
from previous applications of the test or omitted any reference to
the reliability of the DOCS scores.

Instruments

A coding form was developed to extract relevant study
characteristics and reliability estimates. The coding form is
available at https://osf.io/jghpk/ and contains information about all
coded variables.

Procedure

Two authors doubly coded a random sample of 20 studies
independently aiming to assess the reliability of the data extraction
process. We computed kappa (k) coefficients for categorical
variables and intraclass correlation coefficients (ICC) for continuous
variables. Results showed a highly satisfactory agreement overall:
ks varying between .86 and 1 (mean = .980) and ICCs varying
between .90 and 1 (mean = .992). Discrepancies between coders
were resolved by consensus.

Data Analysis

Separate meta-analyses were carried out for the global scale
and for each of the four subscales. In addition, separate meta-
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Records excluded:
- Theoretical reviews: 85
- Other language: 32
- N=1 design: 4
- Meta-analysis: 7
- Proquest news: 17
- Not Published: 60
- Not Recovered: 4
- Protocol: 1
TOTAL: 210

Empirical references excluded because
of not applying DOCS: 103

Empirical references that induced
the reliability:
By omission: 18
By report: 19

TOTAL: 37 (23.71%)

Empirical references that reported
reliability coefficients with the data
at hand but could not be included in

the RG meta-analysis:
Reporting by range: 29
Duplicate samples: 3
Rash Model: 1

TOTAL: 33

( \ Records identified through database searching:
- ProQuest: 97
3 - PubMed: 30
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;E - Google scholar: 376
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Figure 1. Flow diagram of the searching, screening, and selection process of the studies included in this RG meta-analysis

analyses were conducted for alphas and retest coefficients. A
transformation of the alpha coefficients proposed by Bonett (2002)
was applied before its statistical integration, in order to normalize
its distribution and stabilize variances: L = Ln(1 - la]), o being the
coefficient alpha for each study, Ln being the natural logarithm,
and L, being the transformed coefficient. Fisher’s Z transformation
was applied for retest coefficients. In addition, as a sensitivity
analysis, we conducted all meta-analyses both with untransformed
and transformed alpha coefficients (Sdnchez-Meca et al., 2013).
Random-effects models were assumed to compute summary
statistics of reliability coefficients, weighting the coefficients by
the inverse variance. Between-studies variance was estimated by

the restricted maximum likelihood (REML) method. The 95%
confidence limits were computed according to the improved
method proposed by Hartung and Knapp (2001; see also Sdnchez-
Meca & Marin-Martinez, 2008).

The heterogeneity exhibited by the reliability coefficients was
assessed computing the Q statistic and the ? index (Cooper et al.,
2019). For the I index, values around 25%, 50%, and 75% were
considered as reflecting low, moderate, and large heterogeneity,
respectively (Higgins & Thompson, 2002; Huedo-Medina et al.,
2006). If significant heterogeneity was found among the reliability
coefficients (P? > 25%), then moderator analyses were carried
out to identify study characteristics that explained heterogeneity.
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These analyses were accomplished by applying mixed-effects
meta-regression models for the continuous variables and subgroup
analyses for the categorical variables with the improved method
proposed by Knapp and Hartung (2003; see also Lopez-Lopez et
al., 2013; Viechtbauer et al., 2015). All statistical analyses were
conducted using the metafor package in R (Viechtbauer, 2010) and
the script analysis is available at https://osf.io/djb4h/. Two types
of reliability induction were considered (Shields & Caruso, 2004):
reliability induction ‘by omission’ (i.e., to omit any reference to the
reliability of the test scores) and reliability induction ‘by report’
(i.e., to induce reliability of test scores from a previous application
of the test).

Results

References from 119 studies that reported reliability coefficients
with the data at hand are available at https://osf.io/w56mz/. Of
these 119, 33 could not be included in the RG meta-analysis for the
following reasons: (a) reporting a range of reliability coefficients
instead of genuine values (29 studies); (b) using a duplicate sample
of participants (3 studies); (c) and finally, one of these reported
reliability under the Rash model. The remaining 86 studies were
included in our RG meta-analysis. As several studies reported
reliability coefficients for two or more different samples, our study
database included a total of 100 independent samples.

The total sample size was N = 27,932 participants, with range
16-2,636 (mean = 279; SD = 346.7). Most studies were carried
out in North America (67%), followed by Europe (19%), Oceania
(7%), Asia (6%) and Central America (1%). The database used in
this study is openly available at https://osf.io/qk4hz/

Internal Consistency Reliability

Table 1 presents the main results for the total scale and for each
of the four subscales of the DOCS. As results obtained with the
transformed and untransformed coefficients were quite similar,
only those from the untransformed coefficients were presented.
Figure 2 displays a forest plot of the alpha coefficients of the total
scores.

The forest plots of the alpha coefficients for the subscale scores
of each study included in the meta-analysis are available at https://
osf.io/jhm6u/

The 72 studies that reported an alpha coefficient of the total test
score estimated a mean alpha coefficient of 0.925 (95% CI [0.920,

Table 1
Mean alpha coefficients, 95% confidence intervals, and heterogeneity statistics
for the DOCS total score and the four subscales

Total scale/subscale 95% CI
k a, LL UL Q I
Total scale 72 925 920 931 567.646%*  91.34
Contamination 58 881 863 899 2475.880** 9832
Responsibility 50 905 893 917 996.208**  96.00
Unacceptable thoughts 51 913 904 922 641.066%*  93.97
Symmetry 49 914 906 922 481.511%%  91.83

Note: K = number of studies; o, = mean coefficient alpha; LL and UL= lower and upper
limits of the 95% confidence interval for o, ; Q = Cochran’s heterogeneity Q statistic; I*=
heterogeneity index.**p<.0001
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0.931]), ranging from 0.800 to 0.970. For the Contamination
subscale, 58 studies were included estimating a mean alpha
coefficient of 0.881 (95% CI [0.863, 0.899]) with a range from
0.610 to 0.970. For the Responsibility subscale, 50 studies were
included, estimating a mean alpha coefficient of 0.905 (95% CI
[0.893,0.917]), with arange from 0.790 to 0.960. For Unacceptable
Thoughts subscale, 51 studies were included, estimating a mean
alpha coefficient of 0.913 (95% CI [0.904, 0.922]), with a range
from 0.830 to 0.960. Finally, for the Symmetry subscale, 49 studies
were included estimating a mean alpha coefficient of 0.914 (95%
CI[0.906, 0.922]), with a range from 0.850 to 0.960.

As shown in Table 2, large heterogeneity was found among the
reliability coefficients for the total test score and subscales, with
I indices larger than 90% in all cases and Q statistics reaching
statistical significance.

Temporal Stability Reliability

Only 4 studies reported retest coefficients of the total score and
the subscales (N =580). For total score the average retest coefficient
was 0.788 (95% CI [0.124,0.965]), for Contamination 0.633 (95%
CI [0, 0.918]), for Responsibility 0.703 (95% CI [0.304, 0.892]),
for Unacceptable Thoughts 0.627 (95% CI[0.141,0.869]), and for
Symmetry 0.688 (95% C1[0.115,0.918]). Heterogeneity was large
in all cases (I* > 90%).

Analysis of Moderator Variables

Due to the large heterogeneity found among the reliability
estimates, analyses of moderator variables were performed.
Aiming to guarantee normality of reliability estimate distribution,
the analyses of moderators were performed applying the Bonett
transformation (2002). To facilitate interpretation of results, the
mean alpha coefficients, their confidence limits, and slope estimates
obtained with Bonett’s transformation were back-transformed to
the original metric of alpha coefficient.

DOCS Total Score

Table 2 shows the results of the simple meta-regression
analyses applied on the transformed alpha coefficients for the
DOCS total score for each continuous moderator variable. From
the moderators analysed, the total mean score and the percentage
of patients diagnosed with OCD yielded a negative statistically
significant relationship with alpha coefficients (»p = .002 and p =
003, respectively), with a 13% and 16% of variance explained for
both predictors, respectively.

Table 3 presents the results of the weighted ANOVAs applied
on the transformed alpha coefficients for the DOCS total score
for each categorical moderator variable. Statistically significant
differences were found when comparing the mean alpha coefficients
grouped by the target population (p < .001), with 36% of variance
accounted for. Studies with a mixed target population in particular,
exhibited the highest mean alpha coefficient (o, = .947). This is
to be expected as this mixture of participants increases variability
exhibited by test scores. For studies whose target population were
community or undergraduate, the mean alpha coefficients were
o, = 935and o, = 921, respectively, with studies whose target
population were clinical or subclinical being those exhibiting
lowest mean alpha coefficients (o, = 911).
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Study Global scale Alpha [95%ClI]

Abramowitz et al (2010)a Fu 0.90[0.88, 0.92
Abramowitz et al (2010)b 0.92[0.90, 0.94
Abramowitz et al (2010)c W 0.93[0.92, 0.94
Adams (2015) Fm| 0.96 [0.94, 0.98
Algin et al. (2018) —o— 0.93[0.91, 0.95
Angelakis y Austin (2018) 4 | 0.80[0.68, 0.92
Arditte et al (2016) 3 0.94 [0.93, 0.95
Arditte et al (2016) ] 0.931[0.92, 0.94
Bajcar et al. (2019) - 0.93[0.92, 0.94
Berman et al. (2018) |—-—| 0.89[0.82, 0.96
Berman et al. (2019) —=—] 0.90[0.86, 0.94
Blakey et al. (2019) —a—] 0.90[0.87, 0.93
Calero-Vivas et al. (2019) [m—] 0.91[0.88, 0.94
Chasson et al (2018) 0.94 [0.93, 0.95
Ching et al (2016) M 0.93[0.91, 0.95
Dowling et al (2016) e 0.911[0.87,0.95
Enander et al (2012) [m 0.87[0.83, 0.91
Fergus (2014) ] 0.93[0.92, 0.94
Fergus (2014) ] 0.94 [0.93, 0.95
Fergus et al (2012) o 0.93[0.91, 0.95
Fergus y Bardeen (2014) 0.93[0.92, 0.94
Fergus y Carmin (2014) 0.93[0.92, 0.94
Fergus y Rowatt (2014) }l{ 0.94[0.93, 0.95
Fergus y Rowatt (2017) [m 0.91[0.90, 0.92
Hellberg et al. (2019) [-m] 0.89[0.87, 0.91
Kang et al (2016) | 0.94 [0.93, 0.95
Kolc et al. (2020) 0.96 [0.93, 0.99
Lopez-Sola et al (2014)a 0.95[0.94, 0.96
Lopez-Sola et al (2014)b 0.93[0.92, 0.94
Lorona et al. (2018) 0.93[0.92, 0.94
Lorona y Fergus (2017) o 0.91[0.89, 0.93
Macatee et al (2016) H 0.95[0.94, 0.96
Mahoney et al (2014) ] 0.89[0.85, 0.93
Melli et al (2015) |a] 0.90[0.87, 0.93
Melli et al (2015)a | 0.97 [0.96, 0.98
Melli et al (2015)b F—— 0.92[0.87,0.97
Melli et al (2015)c b 0.921[0.91, 0.93
Melli et al (2016) 3 0.921[0.91, 0.93
Olafsson et al (2012) |m| 0.911[0.90, 0.92
Olafsson et al (2014) —a— 0.93[0.89, 0.97
Olatunii et al (2011) 0.96 [0.94, 0.98
Olatunii et al (2015) 0.94 [0.94, 0.94
Olatunii et al (2016) 0.921[0.91, 0.93
Ong et al. (2020) e 0.89[0.87, 0.91
Ong et al. (2020)b [m] 0.92[0.90, 0.94
Raines et al (2017) =] 0.85[0.82, 0.88
Safak et al. (2017) — 0.87 [0.83, 0.91
Schmitd y Stasik-O'Brien (2017) 0.95[0.94, 0.96
Shaw et al (2017) }-H 0.93[0.92, 0.94
Short et al. (2019) 0.92[0.89, 0.95
Siev et al. (2019) 0.96 [0.95, 0.97
Singh et al (2016) Fu 0.93[0.91, 0.95
Thibodeau et al (2014)a ] 0.93[0.92, 0.94
Thibodeau et al (2014)b 0.89[0.87, 0.91
Trevifio-de la Garza et al. (2019) }_._1]—{ 0.92[0.91, 0.93
Twohig et al. (2018) — 0.84[0.78, 0.90
Viar et al (2011)a ] 0.93[0.92, 0.94
Viar et al (2011)b - 0.951[0.93, 0.97
Wadsworth et al. (2020) {m] 0.89[0.88, 0.90
Wetterneck et al (2014) | 0.92[0.89, 0.95
Wheaton et al (2013)a 0.91[0.90, 0.92
Wheaton et al (2013)b 0.93[0.92, 0.94
Wheaton et al (2013)c 0.94 [0.92, 0.96
Wheaton et al (2013)d 0.93[0.90, 0.96
Wheaton et al (2016) 0.95[0.94, 0.96
Wheaton et al. (2020) | 0.94 [0.93, 0.95
Williams y Grisham (2013) Fu 0.94[0.92, 0.96
Wong et al (2017) e 0.93[0.89, 0.97
Wootton et al (2013) [ 0.90[0.86, 0.94
Wootton et al (2014)a ————)p 0.93[0.86, 1.00
Wootton et al (2014)b ] 0.86 [0.77, 0.95
Yap et al (2017) b 0.93[0.92, 0.94
RE Model 0 0.93[0.92, 0.93]

[ I I 1
0.70 0.80 0.90 1.00

Alpha Coefficients

Figure 2. Forest plot of the alpha coefficients reported in the studies on the DOCS total score
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Table 2
Results of the simple meta-regressions applied on alpha coefficients for DOCS
total score, taking continuous moderator variables as predictors

Predictor variable k b, F p Q, R?
Mean total score 60 -00125  6.164 002 419.30%* 13
SD of total score 59 0.0218  2.118 AS1 438.22%* 01
Sample size 72 0.0001  0.995 322 63282% 00
Mean age (years) 69 0.0072  1.568 215 529.20%* 03
SD of age (years) 69 00074  0.738 393 54523*% 00
Gender (% male) 70 00035 0953 333 57115% 00
Ethnicity (% Caucasian) 40 -0.0009  0.179 675 39580*%* 0.0
Year of the study 72 00166 1.383 244 63894+ 0.0
Disorder (% OCD) 65 -0.0030  9.809 003 512.03%* .16

Note: k = number of studies; h|= unstandardized regression coefficient; F = Knapp-
Hartung’s statistic for testing the significance of the predictor (the degrees of freedom for
this statistic are 1 for the numerator and k — 2 for the denominator); p = probability level
for the F statistic; Q, = statistic for testing the model misspecification; R* = proportion of
variance accounted for by the predictor. **p<.0001

Although several moderators reached a statistically significant
relationship with the alpha coefficients for the total scale, statistics
for testing the model misspecification (Q, for meta-regressions and
0,, for ANOVAs) suggested the presence of residual variability
among alpha coefficients. Thus, the next step consisted of fitting
a multiple meta-regression model to identify characteristics of
studies most relevant to explaining variability among alpha
coefficients for the total scale. The predictors included in the
model were selected according to results found in the simple
meta-regressions previously performed. In particular, predictors
that yielded a statistically significant result and a percentage of
variance explained above 10% (R* > .10) were included in the
multiple meta-regression model. Thus, for the DOCS total score,
the explanatory model included two predictors: total mean score
and percentage of patients diagnosed with OCD. Due to missing
values in some variables, the number of studies included in the
model was k = 54. Results are shown in Table 4.

The full model did not reach a statistically significant
relationship with the alpha coefficients (p = .079), and none of the
predictors included in the model showed a statistically significant
relationship these either. The full model explained a 10% of
observed variance in alpha coefficients. This can be explained by
the underlying relationship between the two variables, as samples
with a higher total mean score had a higher number of patients
diagnosed with OCD (r_ =.792,p < .001).

DOCS Subscales

The moderator analyses applied on the transformed alpha
coefficients for the Contamination, Responsibility, Unacceptable
thoughts, and Symmetry subscale scores showed that the most
relevant moderator variables were the standard deviation and the
mean of each subscale scores. In all cases, the larger the standard
deviation of the subscale scores, the larger the alpha, reaching
statistically significant relationships with increases of variance
accounted for of 13%, 25%, 36%, and 14%, respectively, once
the influence of the other predictors was controlled. On the other
hand, the mean of subscale scores showed a negative, statistically
significant relationship with alpha coefficients for Responsibility
and Unacceptable thoughts subscales, once the influence of
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the other predictors was controlled, with increases of variance
accounted for of 28% and 12%, respectively. More information is
available at https://osf.io/cm2v3/

Estimating the Reliability Induction

From 156 studies that applied the DOCS, 37 induced reliability
from previous studies, implying a 23.7% of reliability induction for
this scale (see Figure 1). Reliability induction rates were estimated
distinguishing between two types (Shields & Caruso, 2004): “by
omission”, that is, when researchers make no reference to the
reliability of test scores, and “by report”, that is, when researchers
report reliability estimates from previous studies. From the 37
studies that induced reliability, 18 (48.7%) omitted any reference
to DOCS scores reliability, whereas the remaining 19 studies
(51.3%) induced it from previous studies. In particular, of these 19

Table 3
Results of the subgroup analyses applied on alpha coefficients for DOCS total
score, taking categorical moderator variables as independent variables

Variable 95% CI

k o LL LU ANOVA results

Test version:

Original (English) 57 926 919 932

Italian 5 931 907 949 F(5,66)=0.741, p=.595
Spanish 4 929 902 948 R=0.0
Turkish 1 870 745 934 0,,(66)=610.220,
Icelandic 2 918 868 949 p<.0001

Other 3 915 875 942

Test version (dich.): F(1,70)=0.148, p=.702

R=0.0
Original (English) 57 926 919 932 _
Other 15 923 908 935 0,(10)=628481,
p<.0001
Administration format: F(2,69)=0.378, p=.687
Pencil and paper 34 922 913 931 R=00
Online 34 927 918 935 0,,(69)=604.725,
Not clear 4 930 903 949 p<.0001
Continent:
North America 49 927 920 933 F(4,67)=0.407, p=.803
Europe 13 922 905 935 R=0.0
Oceania 7 922 895 942 0,(67)=622.158,
Asia 2 905 846 941 p<.0001
Central America 1 920 851 957
Study focus: F, 70);2 704021’ p=392
Psychometric 22 921 910 931 »
. 0,,(70)=623.651,
Applied 50 927 920 933 <0001

Psychometric focus: F1,20=0211, p=651

R=0.0
DOCS 17 920 906 932
Other 5 926 900 944 0,(20)==15241,
p<.0001
Target population:
Community 18 935 926 943 _ B
Undergraduate 20 921 911 930 Fa, 67);%?‘_32’6[) =0002
Subclinical 4 911 882 932 o
Clinical 23 911 899 921 0,(67)==35182 p<0001
Mixed 7 947 934 957

Note: K = number of studies; o., = mean coefficient alpha; LL and LU = lower and upper
95% confidence limits for a; F = Knapp-Hartung’s statistic for testing the significance
of the moderator variable; Q,, = statistic for testing the model misspecification; R* =
proportion of variance accounted for by the moderator
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Table 4
Results of the multiple meta-regression applied on alpha coefficients for Total
subscale, taking as predictors the mean and the percentage of patients diagnosed
by OCD (k = 54)

Predictor variable bi t ] Full model fit
F(2,51)=2.67;p= 079
Intercept 2.876 21.19 <.0001 R*=.10
0,=413.35;p < 0001
Mean total score -0.014 -1.61 113
Disorder (%0CD) 0.0004 0.19 848

Note: bJ = partial unstandardized regression coefficient of each predictor; ¢ = statistic for
testing the significance of the predictor (with 51 degrees of freedom); p = probability level
for the ¢ statistic; F = Knapp-Hartung’s statistic for testing the significance of the full
model; Q, = statistic for testing the model misspecification; R* = proportion of variance
accounted for by the predictors; AR?= increase in R?as consequence of including in the
model a predictor once the other predictors had already been introduced

studies, 11 (57.9%) induced reliability accurately (i.e., by reporting
specific estimates from previous studies), and 8 (42.1%) induced it
vaguely (i.e., not reporting specific estimates).

Discussion

We conducted an RG meta-analysis of DOCS scores
(Abramowitz et al., 2010), a well-established measurement
tool to assess obsessive-compulsive symptomatology, aiming
to characterize how reliability of DOCS scores varies from
one application to the next. The reliability induction rate of the
DOCS was also calculated. Guidelines proposed in the literature
recommend internal consistency reliability over .8 for research
purposes and over .9 for clinical practice (Charter, 2003; Nunnally
& Bernstein, 1994). As regards internal consistency, our results
evidenced excellent reliability of the DOCS scores, both for
total score and subscales, with average alphas over .9 in all
cases. The one exception was the Contamination subscale, with
average alpha slightly under .9. Therefore, the DOCS is a highly
recommended measurement tool in assessing obsessive-compulsive
symptomatology both for research and clinical purposes, at least
regarding internal consistency.

Several RG meta-analyses have been conducted on other scales
that assess obsessive-compulsive symptomatology in adults. The
MOCT exhibited an average alpha of .76 (Sdnchez-Meca et al.,
2011), the Y-BOCS an average alpha of .87 (Ldépez-Pina et al.,
2015), and the PI, the PI-R, and the PI-WSUR average alphas
of 93 (Nufez-Nufiez et al., 2020; Rubio-Aparicio et al., 2020;
Sanchez-Meca et al., 2017). In this RG meta-analysis, the DOCS
scores exhibited an average alpha coefficient of .925, clearly larger
than that obtained with the MOCI and the Y-BOCS, and practically
identical to that of the PI, PI-R, and PI-WSUR. As the PI, PI-R, and
PI-WSUR contain 60, 41, and 39 items, respectively, the DOCS is
more efficient than the different versions of the Padua Inventory
of Obsessions and Compulsions, as it reaches the same reliability
with only 20 items.

As expected, the DOCS alpha coefficients exhibited large
heterogeneity. A multiple meta-regression model applied on
alpha coefficients for the DOCS total score did not reach relevant
predictive power; therefore, we were unable to identify study
characteristics that explain alpha coefficient variability. As for

subscales, simple meta-regression models applied on alpha
coefficients of the scores of each subscale enabled us to identify
several study characteristics that systematically exhibited a
relevant association to the alpha coefficients. As psychometric
theory states, the larger the variability of the test scores (e.g.,
standard deviation), the larger the reliability (cf., e.g., Botella et
al., 2010). A positive and relevant association with alphas was
also obtained for the mean subscale score, the mean and SD of
age, and both percentage of males and percentage of participants
with OCD in the sample. In addition, alphas of subscale scores
were generally larger for clinical samples and lower for samples
with university undergraduates. However, when multiple meta-
regression models were applied to each subscale, the only study
characteristic exhibiting a statistically significant contribution
to the model was the standard deviation of the subscale scores.
In addition, the mean subscale scores also exhibited a relevant
contribution to the model in the Responsibility and Unacceptable
Thoughts subscales. The absence of statistical significance of most
moderators in the multiple meta-regression models was due to
high collinearity among moderators.

We also intended to estimate the reliability induction rate of
the DOCS, that is, the extent to which studies that applied the
DOCS committed the malpractice of inducing reliability from
other applications of the test. The reliability induction found for
the DOCS was 23.7%, a clearly lower rate than that usually found
in many other RG meta-analyses. A systematic review of 100 RG
meta-analyses on 123 psychological tests and a total of 41,824
primary studies revealed an average reliability induction rate of
78.6% (Sanchez-Meca et al., 2015, July). Similar induction rates
were found by Green et al. (2011) in a representative sample of
studies published in Psychological Assessment. The low reliability
induction rate found with the DOCS could be due to the test being
quite recent, therefore researchers are now more aware of the
need to report reliability estimates with the data at hand instead
of inducing these from previous studies (Appelbaum et al., 2018;
Heldref Foundation, 1997; Thompson, 1994; Vacha-Haase et
al., 2000; Wilkinson & APA TFSI, 1999). In this line, a positive
relationship was found by Sdnchez-Meca et al. (2015, July)
between the reliability reporting rate and the publication year of
100 RG meta-analyses.

Limitations

Although this RG meta-analysis included a large number of
studies reporting reliability estimates with the data at hand, missing
data on potential moderator variables were common. This tended
to limit generalizability of results obtained from the explanatory
models applied. In addition, it is worth noting that this RG meta-
analysis was mainly based on Cronbach’s alpha coefficients. Alpha
coefficient has received much criticism as an internal consistency
estimate as it is difficult for the restrictive assumptions of the tau-
equivalent model to be fulfilled by test scores (McNeish, 2018;
Sijtsma, 2009; Yang & Green, 2011). Instead of alpha coefficient,
other reliability coefficients, such as omega coefficients, based
on the congeneric model are more realistic (Lenz et al., 2020;
Watkins, 2017). Furthermore, correlated errors bias the reliability
estimate for both alpha and omega coefficients (Gu et al., 2013).
In the extent that studies share their databases, using item-item
correlation matrices will enable to apply measurement-based meta-
analytic structural equation models (Scherer & Teo, 2020). Finally,
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unidimensionality is an important assumption for the estimation of
internal consistency reliability (McNeish, 2018; Watkins, 2017).
The DOCS global scale does not fulfil this requirement, which may
explain the discrepancies found between the moderators related to
the reliability coefficients for the global scale and the subscales.

As studies report other alternative reliability coefficients
to Cronbach’s alpha to assess internal consistency, future RG
meta-analyses should base their analyses on new coefficients, as
omega.

Implications for Future Research and Clinical Practice

As reliability is not an inherent property to the test, but to the
test scores obtained in a given test application, researchers should
be aware of the need to report reliability estimates with the data at
hand. This is in line with recommendations from scientific journals
and reporting guidelines proposed by different international
organizations, such as the American Psychological Association,
the American Educational Research Association, or the National
Research Council on Measurement in Education.

Future RG meta-analyses should improve reporting practices,
as there is evidence of poor practice in many published RG meta-
analyses. A systematic review of 150 RG meta-analyses conducted
on psychological tests showed poor compliance with good
reporting practices (Sdanchez-Meca et al., 2019, July). Therefore,
it is advisable to apply any checklist on reporting practices. We
recommend REGEMA checklist in particular, for being specifically

devised to improve reporting practices of RG meta-analyses
(Sanchez-Meca et al., 2021 May).

Regarding clinical practice, the DOCS is seen to have excellent
internal consistency reliability for use in clinical purposes, as
average alphas of the total scale and subscales were over .9
(Nunnally & Bernstein, 1994). The only exception was the
Contamination subscale, which presented an average alpha
slightly under the cut-off point of .9 (a,= .881). On the other hand,
the administration format of the DOCS did not affect reliability
coefficients; therefore, this test could be applied online instead of
face to face, increasing its accessibility.

The DOCS exhibit excellent internal consistency reliability,
even larger than other scales that assess obsessive-compulsive
symptomatology and which contain more items. This means DOCS
is a very useful measurement tool for both research and clinical
purposes to assess obsessive-compulsive symptomatology of
people with OCD and other related disorders. However, reliability
of DOCS scores varies from one application to another, therefore
researchers must report reliability estimates with the data at hand. In
explaining reliability estimate variability, the standard deviation of
the DOCS subscale scores is the most relevant moderator variable.
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