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Contemporary cognitive models of obsessive-compulsive disorder (OCD) suggest that three
types of dysfunctional beliefs contribute to the developtnent and maintenance of obsessive-
compulsive (OC) symptoms. These are beliefs characterized by themes of (a) inflated personal
responsibility and the overestimation of threat (RT), (b) perfectionism and the intolerance
of uncertainty (PC), and (c) overimportance of one's thoughts and the need to control these
thoughts (ICT). To better understand the relationship between symptoms and beliefs, we
applied structural equation modeling to belief and symptom data from a large (N = 5,015)
nonclinical sample. RT significantly predicted each of the six main types of OC symptoms
(checking, hoarding, neutralizing, obsessing, ordering, and washing), beyond the effects attrib-
utable to ICT and PC. PC predicted ordering rituals beyond the effects due to ICT and RT. ICT
predicted obsessing, neutralizing, and washing compulsions, beyond the effects attributable
to RT and PC. The three types of beliefs were strongly correlated with one another, which is
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consistent with previous theorizing that one type of belief (e.g., RT) influences another (e.g.,
ICT), which in turn influences OC symptoms (i.e., the indirect effects of beliefs on symptoms).
However, there are competing explanations for the strong correlations among beliefs. Research
designs are proposed for disentangling the various explanations ofthe high correlation among
beliefs. , ,

Keywords: obsessions; compulsions; obsessive-compulsive disorder; dysfunctional beliefs; Obsessive
Beliefs Questionnaire , i i .

The defining symptoms of obsessive-compulsive disorder (QCD) are obsessions and
compulsions (American Psychiatric Association [APA], 2000). Obsessions are upsetting
thoughts, images, or urges that intrude, unbidden, into the person's stream of conscious-

ness; for example, personally repugnant thoughts of harming loved ones. Compulsions are repet-
itive behaviors or mental acts that the person feels compelled to perform, usually with a desire to
resist. Compulsions are typically intended to avert some feared event or to reduce distress. They
may be performed in response to an obsession—such as repeating a prayer in order to "undo"
the feared consequences of a blasphemous obsessive thought—or they may be performed in ac-
cordance to certain rigid rules (e.g., washing and drying one's hands exactly seven times before
leaving a washroom). Compulsions are excessive or not realistically connected to what they are
intended to prevent (APA, 2000).

Factor analytic studies suggest that obsessive-compulsive (OC) symptoms can be grouped
into a small number of factors, where each factor characterizes the severity of a particular group
of symptoms. The major OC factors include (a) checking compulsions, (b) washing rituals, (c)
hoarding, (d) ordering and symmetry compulsions, (e) cognitive neutralizing rituals (i.e., mental
acts of "undoing" the anticipated effects of a "bad" thought), and (f) obsessions characterized by
aggressive, sexual, or religious themes (Foa et al., 2002; McKay et al., 2004).

Obsessions and compulsions of insufficient severity to warrant a diagnosis of OCD are com-
mon in the general population (Gibbs, 1996). These "nonclinical" OC symptoms, compared to
obsessions and compulsions in people with OCD, tend to be less frequent, shorter in duration,
and associated with less distress. However, nonclinical OC symptoms have similar form and con-
tent to obsessions and compulsions found in OCD. For example, both clinical and nonclinical OC
symptoms commonly consist of washing compulsions, checking rituals, and personally repug-
nant aggressive, sexual, or blasphemous obsessions (Gibbs, 1996). Given the similarity of clinical
and nonclinical OC symptoms, contemporary cognitive models of OCD (e.g., Clark, 2004; Frost
& Steketee, 2002; Salkovskis, 1996) have attempted to explain the causes of clinical and non-
clinical OC phenomena. Accordingly, empirical evaluations of these models have been based on
clinical and nonclinical samples, and it is for this reason that the present study was based on a
nonclinical sample.

The leading contemporary models of OC symptoms and OCD (Clark, 2004; Frost & Steketee,
2002; Salkovskis, 1996) are founded on Beck's ( 1976) cognitive specificity hypothesis. The latter
proposes that particular kinds of psychopathology arise from particular types of dysfunctional
beliefs. Major depressive disorder, for example, is said to arise from beliefs about loss, failure,
or self-denigration (e.g., "If I fail at my job then I'm a total failure"). Social anxiety disorder
is thought to arise from beliefs about rejection or ridicule by others (e.g., "It's terrible to be
rejected"). Similarly, contemporary cognitive models of OCD propose the OC symptoms arise
from particular kinds of dysfunctional beliefs, with the strength of belief influencing the severity
of the symptoms. Six types of dysfunctional beliefs have been theoretically linked to OC symp-
toms (Clark, 2004; Frost & Steketee, 2002; Salkovskis, 1996): (a) Inflated responsibility (belief that
one has the special power to cause, and the duty to prevent, negative outcomes); (b) overestima-
tion of threat (belief that negative events are especially likely to occur and that their occurrence
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would be terrible); (c) overimportance of thoughts (belief that the mere presence of a thought
indicates that the thought is significant; that is, the belief that the thought has ethical or moral
ramifications, or that thinking the thought increases the probability of the corresponding behav-
ior or event); (d) need to control thoughts (belief that complete control over one's thoughts is
both necessary and possible; (e) perfectionism (belief that mistakes and imperfection are unac-
ceptable); and (f) intolerance of uncertainty (belief that it is necessary and possible to be com-
pletely certain that negative outcomes will not occur). |

With regard to links between specific dysfunctional beliefs and specific OC symptoms, beliefs
about inflated personal responsibility have been theoretically linked to checking compulsions and
washing rituals. Beliefs about the overimportance of one's thoughts are said to be associated with
obsessions about dangerous or inappropriate behaviors (e.g., obsessions about harming others,
committing blasphemy, or engaging personally repugnant sexual acts). Beliefs about the need to
perfectly perform actions are said to be associated with ordering compulsions (Frost & Steketee,
2002).

In addition to their putative direct effects on OC symptoms, dysfunctional beliefs are also
said to have indirect effects; that is, beliefs are said to interact with one another to influence
OC symptoms. For example, a highly elevated sense of personal responsibility should strengthen
beliefs about the need to act perfectly, and also reinforce beliefs about the importance of control-
ling one's unwanted thoughts (Frost & Steketee, 2002). In this example, responsibility would exert
an indirect effect on OC symptoms through its effect on beliefs about perfectionism and beliefs
about the need to control one's thoughts.

Several empirical investigations have studied the links between dysfunctional beliefs and OC
symptoms. In order to conduct such research it was first necessary to develop a comprehensive,
psychometrically sound instrument for measuring beliefs that have been theoretically linked to
OC symptoms. To date, the best available measure—in terms of reliability, validity, and con-
tent coverage—is the Obsessive Beliefs Questionnaire (OBQ), which was developed by Obsessive
Compulsive Cognitions Working Group (OCCWG, 1997,2001,2003,2005). The OBQ measures
the six previously-mentioned types of beliefs. Although there have been some differences across
studies as to the precise factor structure of the OBQ, the best replicated structure consists of three
correlated factors: (a) Inflated responsibility and overestimation of threat (RT); (b) perfection
and intolerance of uncertainty (PC); and (c) overimportance and need to control one's thoughts
(ICT; lulien et al., 2008; OCCWG, 2003).

The OBO has been used in regression analysis to predict OC symptoms in several cross-
sectional studies. The results are summarized in Table 1. These studies used either the long
(87-item) or short (44-item) version of the OBQ. The versions have similar psychometric prop-
erties (OCCWG, 2003,2005) and differ primarily in their subscales; the long version has subscales
measuring all six of the previously-mentioned beliefs, whereas the short version was designed to
measure the three factors that combine pairs of scales (i.e., RT, PC, and ICT).

Table 1 suggests a number of trends. For example, PC predicted checking in most studies
and ICT consistently predicted obsessing. However, there are some notable inconsistencies across
studies. For example, hoarding was predicted by the overestimation of threat in two studies, by PC
in one study, and by no OBQ measure in another study. The inconsistencies may have been due to
a variety of factors, including differences in statistical methods, sample sizes, and OC assessment
instruments.

All studies in Table 1, except for Tolin, Woods, and Abramowitz (2003), controlled for general
distress (depression, anxiety, or both). Controlling for general distress involves partialling out dis-
tress from scores on an OC symptom measure in a regression analysis in which the OBQ scales are
used to predict OC symptom scores. A problem with this approach is that controlling for distress
could produce a spurious underestimation of the predictive power of the OBQ. This would occur
if beliefs lead to OC symptoms, and OC symptoms then contribute to general distress. Under
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these circumstances, the beliefs, as assessed by the OBQ, are indirect contributors to general dis-
tress. If this is the case, then partialling out distress from OG symptom scores is tantamount to
partialling out some of the effects of the OBQ on OG symptoms.

The purpose of the present study was to further examine the relationships between beliefs, as
assessed by the OBO. and OC symptoms. In comparison to previous studies, the present investiga-
tion had several important methodological advantages. First, it was based on a very large sample
(N = 5,015), making it the largest and statistically most powerful investigation to date. The use of
a very large sample, compared to the use of smaller samples, can provide a more accurate estimate
of the strength of the belief-symptom relationship (e.g., in terms of the percentage of explained
variance). Second, structural equation modeling (SEM) was used instead of multiple regression
analyses because the former provides a more accurate estimation of the strength of links between
beliefs and symptoms. This is because error is explicitly modeled in SEM. Third, general distress
was not controlled for, thereby avoiding the confounding effects of partialling out distress. Fourth,
SEM was used in an effort to simultaneously examine the links between the three belief domains
(RT, PG, and IGT) and six factors of OG symptoms (checking, hoarding, neutralizing, obsessing,
ordering, and washing). Previous studies based on multiple regression analyses have examined the
belief-symptom relationship by examining one type of symptom at a time (e.g., conducting one
regression in which beliefs predict washing, and then conducting a separate regression in which
beliefs predict checking, etc.). Given that OG symptom factors tend to be correlated with one
another (e.g., Foa et al., 2002), it may be that they are correlated because they are influenced by
a common type of dysfunctional belief For example, RT may influence most types of OC symp-
toms. To our knowledge, this has not been previously examined. SEM enabled us to investigate this
issue, albeit within the constraints imposed by multicoUinearity among variables. As part of this
investigation we also examined the robustness (goodness of fit) of the OBQ three-factor solution.

METHOD

Participants
Undergraduate students (N = 5,015) were recruited from a number of universities across the
United States. The mean age was 18.9 years (SD - 1.9) and 66% were women. Data on ethnicity
was not systematically collected at all sites, although the majority was White. I

Measures and Procedure
Participants were recruited from undergraduate subject pools and received course credit for par-
ticipation. The sources of data collection (and primary publication, if the data were previously
analyzed) were as follows: University of North Garolina at Ghapel Hill {n = 1,509, of which 1,005
were part of the study by Woods, Tolin, & Abramowitz, 2004); Northern Illinois University (n =
761; Wu & Garter, 2008); Florida State University (n = 227); Vanderbilt University (n = 282), and
the State University of New York at Binghamton {n- 2,236). The analyses reported in the present
study did not overlap with those reported by Woods et al. (2004) or Wu and Garter (2008).

We chose to combine samples because this should improve the generalizability (external
validity) of the results. The final models obtained in this study (described later in this article)
were intended to be broadly applicable to many samples instead of being fitted to one particular
sample. The latter can lead to model overfitting (i.e., fitting the model to the specific characteris-
tics of a given sample), which would undermine the generalizability of the results. ^

Most (65%) participants completed the short version of the OBO (OGGWG, 2005), whereas
the remaining participants completed the long version (OGGWG, 2001 ). In the latter case, the short
version was extracted from the long version, so that scores were obtained for each participant on
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the ICT, PC, and RT subscales of the short OBQ. Both forms of the OBQ contain a series of belief
statements that OCCWG members considered characteristic of obsessive thinking (OCCWG,
1997, 2001). Respondents are asked to indicate their general level of agreement with each state-
ment ("What you are like most of the time?") on a 7-point scale ranging from 0 [disagree very
much) to 7 (agree very much). Scores on the long and short forms of the OBQ have been shown to
have acceptable levels of reliability and validity (OCCWG, 2001,2003, 2005).

Fifty-five percent of participants completed the short (18-item) version of the Obsessive
Compulsive Inventory (OCI; Foa et al., 2002), whereas the remaining participants completed the
long (42-item) version (Foa, Kozak, Salkovskis, Coles, & Amir, 1998). The short version of the
OCI was extracted from the long version, so that scores were obtained for each participant on
the six subscales of the short OCI, which measure the major forms of OC symptoms: Checking
compulsions, hoarding, neutralizing rituals (cognitive compulsions), obsessing, ordering ritu-
als, and washing compulsions. Respondents rated on a 5-point scale how much each symptom
had distressed or bothered them during the past month. The scale ranged from 0 {not at all) to 4
(extremely). Scores on the long and short forms of the OCI have been shown to have acceptable
levels of reliability and validity (Foa et al., 1998,2002).

Most (80%) participants completed these measures in paper-and-pencil format in group
assessment sessions, whereas 20% completed an Internet-based version of the measures. Previous
research indicates that Internet and pencil-and-paper versions of these scales are equivalent in
terms of their psychometric properties, including their means and standard deviations (Coles,
Cook, & Blake, 2007). • •

• • : ^ . ^ - Í -

RESULTS
I

Preliminary Analyses i Î

For the nine scales included in this study (i.e., the three scales from the OBQ short form and the
six scales from the short OCI), we investigated whether there were any differences across data
collection sites in terms of the scales' reliabilities. Internal consistency (Cronbach's alpha) was
used as the index of reliability. This provides a good estimate of reliability in general because
internal consistency is usually the major source of measurement error for stable (trait-like) con-
structs such as dysfunctional beliefs and OC symptoms (Nunnally & Bernstein, 1994). For the
nine scales, the mean (and SD) of the alpha values across data collections sites were as follows:
University of North Carolina at Chapel Hill, .81 (.08); Northern Illinois University, .83 (.05);
Florida State University, .80 (.08); Vanderbilt University, .83 (.08); and the State University of
New York at Binghamton, .81 (.07). These values of alpha were in the range that is considered to
be acceptable for research purposes (Nunnally 8c Bernstein, 1994). Values of alpha did not signifi-
cantly differ across data collection sites; F(4,40) = 0.34, p > .5.

To examine whether the method of assessment had any impact on the results, the following
variables were computed: mode of assessment (scored as 0 = Internet, 1 = paper and pencil), OBQ
version (0 = short, 1 = long), and OCI version (0 = short, 1 = long). These variables were then
correlated with each of the items of the OBQ and OCI. Correlations with items were computed
because items were the basic units used in the SEM described later in this article. The ranges of
correlations were as follows: mode of assessment: -.10 to .19; OBQ version: -.11 to .16; OCI ver-
sion: -.07 to .25. Most correlations were small in magnitude but statistically significant due to the
large sample size (i.e., r - .04 is significant at p < .01 when N - 5,015). To control for any effects
of the method of assessment on the SEM results, the effects of the three method variables were
partialled out of the scores on each of the items of the OBQ and OCI.

Although there was no a priori reason for expecting gender differences in the pattern of
relationships between dysfunctional beliefs and OC symptoms, we examined the correlations
between gender (scored 0 = male, 1 = female) and scores on the nine scales used in this study. The
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correlations were very small, ranging from -.07 to .05. To further investigate gender effects, we
computed the correlation matrix among scores on the nine scales as well as the partial correlation
matrix for these scales, where gender was partialled out. A matrix of residuals was then calculated
by subtracting the correlation matrix from the partial correlation matrix. The size ofthe elements
in the matrix of residuals provides an indication ofthe magnitude of gender effects on the inter-
correlations among the nine scales. The elements in the residual matrix were very small, ranging
from -.004 to .002, M = .001 {SD = .002). In other words, the matrix of residuals was essentially
a null matrix (i.e., a matrix of values close to zero). This indicates that gender had little or no
impact on the relationships between, and among, beliefs and OC symptoms. Accordingly, we did
not conduct SEM of belief-symptom relationships separately for each gender.

Structural Equation Modeling

Full information SEM was conducted; that is, items were used as indicators of latent variables.
Similar to multiple regression, SEM was conducted in an exploratory (hypothesis-generating)
mode rather than a conflrmatory model. Modeling was conducted by means of LISREL 8.80
(Jöreskog & Sörbom, 2007), using the item covariance matrix and maximum likelihood estima-
tion. Model modiflcation indices were not used and error terms (residuals) were not permitted
to be correlated. The latent variables were the three belief variables (ICT, PC, and RT) and six OC
symptom variables (checking, hoarding, neutralizing, obsessing, ordering, and washing). Belief
variables were permitted to be correlated with one another, because previous research indicates
that they are intercorrelated (OCCWG, 2005). The belief variables were used to predict each of
the OC symptom variables. The latter were not permitted to be correlated with one another,
because such intercorrelations can be accounted for by assuming that the symptoms are caused
by a common set of belief variables.

The selection of fit indices was based on the findings and recommendations of Hu and
Bentler (1998). They recommended using at least two indices, one of which being the standard-
ized root mean residual (SRMR). Of the other recommended indices, we selected the following
widely used indices: The root-mean-square error of approximation (RMSEA, along with its 90th
percentile confidence intervals [Cls] provided in the LISREL output), the comparative fit index
(CFI), and the Tucker-Lewis Index (TLI). To interpret whether a given model provided a good fit
to the data, we used Hu and Bentler's (1999) empirically derived cut-off values. Cood fit is indi-
cated by SRMR < .08, RMSEA < .06, CFI > .95, or TLI > .95. These cut-offs are best interpreted as
approximate indicators that the model has a good fit to the data (Marsh, Hau, & Wen, 2004).

With regard to Type I and II errors, we tested a large number of path coefficients (loadings).
Type I error would have been inflated if the conventional value of a = .05 had been used. A strin-
gent correction in Type I error (e.g., a Bonferroni correction) increases the number of Type II
errors. Accordingly, some journal editorials have argued against the use of Bonferroni and related
corrections because of their effects on Type II error (Perneger, 1998; Rothman, 1990). In the pres-
ent study, to strike a balance between Type I and 11 errors, the alpha level for all tests was set at
.01 (two-tailed).

Measurement Models

Prior to investigating the links between beliefs and symptoms, we evaluated the measurement
models of the OBQ and OCI. For the OBQ, a model consisting of three correlated latent variables
was specified (i.e., ICT, PC, and RT), where each of the 44 OBQ items loaded on only one fac-
tor. This model had a good fit according to three out of four fit indices: RMSEA = .088 (90% CI:
.087-.089), TLI = .95, CFI = .96, SRMR = .06. The correlations among the latent variables ranged
from .65 to .76 {ps < .01 ). To evaluate the measurement model of the OCI, a model consisting of
six correlated latent variables was specified (checking, hoarding, etc.) where each of the 18 OCI
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items loaded on only one factor. This model had a good fit on all four indices: RMSEA = .055
(90% CI: .053-.057), TLI = .98, CFI = .98, and SRMR = .03. The correlations among the six latent
variables ranged from .47 to .73 (ps < .01 ). Thus, the results generally suggested that both the OCI
and OBQ measurement models had an acceptable fit to the data.

Dysfunctional Beliefs and OC Symptoms ^ -

Ideally, to evaluate the links between dysfunctional beliefs and symptoms, a model would be tested
in which the three beliefs were simultaneously entered to predict all six symptoms. This was not
possible because of multicoUinearity among the latent variables. Accordingly, an alternative pro-
cedure was adopted. Six separate SEM models were tested in which three dysfunctional beliefs
predicted a given OC symptom (i.e., one SEM model for each OC symptom). Nonsignificant paths
were then dropped from each of the models and another model was tested in which the three beliefs
simultaneously predicted all six symptoms, with the path coefficients for the nonsignificant paths
set to zero. For this model, a further set of paths were nonsignificant and therefore set to zero. The
structure of the final model is shown in Figure I. The model had a good fit on three out of four fit
indices: RMSEA = .075 (90% CI: .074-.076), TLI = .96, CFI = .96, and SRMR = .08. Figure 1 shows
the standardized path coefficients (and standard errors) for the paths included in the model. Here
it can be seen that RT significantly predicted all six OC symptom variables. PC predicted ordering,
and ICT most strongly predicted obsessing and, to a weaker extent, also predicted neutralizing and
washing. The proportion of variance (R') that the beliefs accounted for in each OC symptom were
as follows: checking .24, hoarding .22, neutralizing .18, obsessing .30, ordering .24, and washing
.22. Thus, dysfunctional beliefs accounted for a mean of 23% of the variance, with the highest pro-
portion of explained variance being obtained for obsessing and lowest for neutralizing.

FIGURE 1. Standardized path coefficients (and standard errors) for final model of relationships
between dysfunctional beliefs and obsessive-compulsive symptoms. < , "-I

Note. For all path coefficients, p < .01. ICT = importance and control of thoughts; PC = perfection-
ism and intolerance of uncertainty; RT = inflated responsibility and overestimation of threat.
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Figure 1 further shows that the dysfunctional beliefs were strongly correlated with one an-
other. There are several possible reasons for such high correlations. One possibility that has been
previously suggested is that these beliefs are correlated because they mutually influence one an-
other (Frost & Steketee, 2002). In the present study it was not possible to test all possible inter-
actions among dysfunctional beliefs because such a model was not identified (i.e., there were
insufficient degrees of freedom). Accordingly, we tested a model that has been previously sug-
gested in the literature (e.g.. Frost & Steketee, 2002). This model was identical to Figure 1 except
that the correlations among beliefs (i.e., the paths with double-headed arrows) were replaced with
directional paths in which RT -> ICT and PC, and PC -> ICT. The standardized path coefficients
(and standard errors) were as follows: RT -> ICT: .59 (.02); PC -¥ ICT: .19 (.02); RT -> PC: .76
(.02). For all path coefficients, p < .01. This model was identical to the model in Figure 1 in terms
ofthe goodness-of-fit indices. Other models in which dysfunctional beliefs interact with one an-
other can also be specified, and some have identical goodness-of-fit indices as the model in Figure
1. For example, a model with the following paths had the same goodness-of-fit as the models in
Figure 1: ICT -> RT, PC -> ICT, and RT -> PC. However, the model in which RT ^ ICT and PC,
and PC -^ ICT has the advantage of being previously suggested in the literature (e.g.. Frost &
Steketee, 2002) and, more importantly, illustrates the viability of a model in which beliefs interact
with one another in theoretically predicted ways. Such findings are also consistent with the view
that dysfunctional beliefs have direct effects on OC symptoms as well as indirect effects, where
one belief infiuences another belief, which in turn infiuences symptoms.

DISCUSSION

To our knowledge, the present study is the largest investigation to date to examine the links
between dysfunctional beliefs and OC symptoms. Our sample size was larger than the sum of
all the samples ofthe previous studies summarized in Table 1. Our study is also the first attempt
to examine the interactions among dysfunctional beliefs. That is, no previous studies have tested
whether one type of belief mediates another. Previous regression-based research of whether
beliefs interact to infiuence OC symptoms (e.g., Taylor, Abramowitz, & McKay, 2005) were tests of
moderation, not mediation (Baron & Kenny, 1986). A further strength ofthe present study is that
we used the OBQ, which is arguably the best available measure of dysfunctional beliefs that are
considered to play an important role in OC symptoms. The belief and symptom measures used
in this study were psychometrically sound, and the statistical procedures (SEM) provide a better
control over measurement error than linear regression because error is modeled in SEM.

The results indicate that dysfunctional beliefs, as measured by the OBQ, accounted for
almost a quarter of the variance in OC symptoms. The findings suggest that RT is particularly
important in predicting symptoms. This is consistent with Salkovskis's ( 1996) emphasis on the
importance of infiated responsibility in OCD, although our findings support the importance of
both infiated responsibility and the overestimation of threat (items measuring responsibility and
threat both loaded highly on the RT latent variable). The other belief-symptom links also make
sense from a theoretical and empirical perspective. That is, if a person attached undue importance
to thoughts (i.e., scores highly on ICT) then unwanted intrusive thoughts are likely to escalate
into obsessions, and the person is also likely to engage in cognitive rituals (i.e., neutralizing) in an
attempt to "undo" the effects of unwanted thoughts (Frost & Steketee, 2002). The finding that ICT
predicted washing compulsions is also consistent with recent research on the so-called Macbeth
effect, where the induction of unwanted thoughts, such as those associated with guilt, increases
the urge to wash (Zhong & Liljenquist, 2006).

The present findings are similar in many ways to the previous investigations summarized in
Table 1. As in the present study, most previous studies found that PC (or its component, perfec-
tionism) is associated with ordering compulsions. Also consistent with the present study, previous
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research has found that IGT (or its component, beliefs about the need to control thoughts) is
linked to obsessing. As in our study, previous research has generally found that RT (or its compo-
nent, the overestimation of threat) is associated with neutralizing and washing. The most striking
difference between the present study and previous work is that we found that RT was significantly
associated with all six groups of OG symptoms. But even here, our finding is not entirely at vari-
ance with previous work; RT or its components was a significant predictor in 14 out of 30 of the
analyses (47%) summarized in Table 1.

There are a number of limitations to the present study, which can be addressed with further
investigation. First, the sample was nonclinical and so replication is required with clinical samples,
such as a sample of people diagnosed with OGD. Second, we relied on a single measure of OG
symptoms. Although the OGI is psychometrically sound and comprehensive in its assessment of
these symptoms, it remains to be seen whether our findings can be replicated with other com-
prehensive, psychometrically sound instruments such as the Yale-Brown Obsessive Gompulsive
Scale (Goodman et al., 1989). Third, the cross-sectional nature of this study did not enable us to
determine which of the models in Figure 1 and other alternative models provide the best way of
representing the relationship among dysfunctional beliefs. A common, typically unacknowledged,
problem in SEM concerns the issue of alternative well-fitting models (Tomarken & Waller, 2003).
That is, for a given set of structural models, there may be alternative models that may have more
or less equivalent goodness-of-fit to the data. The present study suggests that two classes of models
merit further investigation: (a) a model in which beliefs are simply correlated with one another,
and beliefs in turn influence OG symptoms (i.e.. Figure 1 ), and (b) models in which beliefs interact
with one another and in turn influence OG symptoms. Longitudinal designs in which participants
are repeatedly assessed may be able to test these models. Here, beliefs could be assessed at Time 1
and Time 2 (e.g., 6 months later), and SEM could be conducted to determine whether particular
beliefs at Time 1 predict particular beliefs at Time 2. Then, OG symptoms could be assessed at time
3 (e.g., 6 months after Time 2) to test whether beliefs at Time 2 predict OG symptoms at Time 3.
(For further discussion of such longitudinal designs, see Gole & Maxwell, 2003; McArdle, 2009).

A further limitation—at least in terms of accounting for the etiology of OG symptoms—is that
dysfunctional beliefs, as assessed by the OBQ, only accounted for a mean of 23% of the variance in
OG symptoms. Other factors need to be taken into consideration in order to develop a powerful
model of the causes of OG symptoms. These could include other cognitive constructs; for example,
there is evidence that some types of perceived memory deficits are related to compulsive checking
(Guttler & Graf, 2009). Also, it may be that dysfunctional beliefs are most likely to give rise to OG
symptoms when the beliefs interact with personally important Stressors or other life experiences.
For example, RT may be particularly likely to give rise to OC symptoms such as checking when
a person with RT encounters a situation in which his or her level of responsibility is increased,
as would occur with a job promotion or when the person becomes a new parent (Abramowitz,
Nelson, Rygwall, 8c Khandker, 2007). In other words, a significant amount of variance in OC symp-
toms might be explained by the interaction between particular beliefs and particular life events.

Another possibility, arising out of our recent research (Taylor 8c Jang, 2009), suggests that
OC symptoms are shaped by genetic factors and learning experiences that are unrelated to dys-
functional beliefs. We recruited a community sample of monozygotic and dizygotic twins (N =
307 twin pairs), who completed the OBQ and OGI. We found that the OBO and OGI are shaped
by different genetic and environmental factors. That is, there appear to be genes that shape scores
on the OBQ and a different set of genes that shape scores on the OGI. Similarly, there appear to
be environmental factors (e.g., learning experiences) that shape scores on the OBO that are dif-
ferent from those shaping scores on the OGI. Despite these differences, we also found evidence,
by means of SEM, that beliefs influence OG symptoms. In this twin study, beliefs accounted for a
mean of 19% of the variance in symptom scores, which is remarkably similar to the 23% reported
in the present study. Genetic and environmental factors specific to OG symptoms accounted,
respectively, for an additional 36% and 45% of variance in scores (Taylor & Jang, 2009). Such
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findings suggest that fiirther biopsychosocial investigations may be fruitful in unraveling the
complex etiology of obsessions and compulsions, in which genes, environmental influences, and
cognitive factors such as dysfunctional beliefs shape OC symptoms.

In summary, the present study provides encouraging support for contemporary cognitive
models that emphasize the role of dysfunctional beliefs in producing OC symptoms (e.g.. Frost 8<
Steketee, 2002). However, we also identified several important avenues for future research, includ-
ing longitudinal investigations. Such research is needed to fully examine the interaction among
beliefs, and also to investigate the role of other factors in OC symptoms, such as other cognitive
factors, genetic factors, and interactions between beliefs, life events, and genetic vulnerabilities.
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