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A B S T R A C T

A growing body of literature suggests that obsessive-compulsive disorder (OCD) is a heterogeneous condition.
The studies investigating symptom dimensions have been limited by numerous methodological differences and
sample characteristics. The purpose of this study was to compare the two most commonly applied statistical
techniques used in addressing this question in the same large cohort of individuals with OCD. Both cluster
analysis and factor analysis were used to examine OCD symptom data as measured by the Yale-Brown Obsessive
Compulsive Scale (Y-BOCS) Symptom Checklist for 355 individuals with a primary diagnosis of OCD. The factor
analysis revealed a three-factor model best described as symmetry obsessions/ordering compulsions, con-
tamination obsessions/cleaning compulsions and aggressive obsessions/checking compulsions. In contrast, the
cluster analysis yielded a stable four-cluster solution best described as symmetry obsessions/ordering compul-
sions, contamination obsessions/cleaning compulsions, aggressive-somatic-religious obsessions/checking com-
pulsions and a mixed symptom profile. Although there was overlap in the models resulting from these two
statistical approaches, cluster analysis better captured the dimensional nature of OCD by demonstrating the
prevalence of symptom categories in each subgroup. Though both analyses are capable of providing similar
outputs, the validity of these results is limited given the input of a priori symptom categories from the Y-BOCS.

1. Introduction

A significant body of literature has developed over the past two
decades investigating whether obsessive-compulsive disorder (OCD)
can—or should—be classified into subgroups based on symptom pre-
sentation (McKay et al., 2004; Radomsky and Taylor, 2005; Starcevic
and Brakoulias, 2008). The fact that several individuals could be pro-
vided the same diagnosis while presenting with vastly different symp-
toms has led many clinicians and researchers to accept that OCD is a
heterogeneous disorder, but whether, and how, this heterogeneity can
be defined in any meaningful way remains a debatable topic. Further,
given that no concrete dimensions have been universally accepted, their
utility for both clinical and research applications remains to be seen.

Despite these lingering issues, the increasingly large pool of re-
search addressing the topic continues to provide some insight into
possible dimensions of OCD. Existing studies that have attempted to

define symptom dimensions are listed in Table 1, which shows the
method of analysis and the dimensions found. As can be seen here, the
large majority of studies used principal components analysis (PCA),
exploratory factor analysis (EFA), or confirmatory factor analysis
(CFA), while some also use cluster analysis. Latent class analysis (LCA)
is becoming an increasingly popular method for defining latent sub-
groups within a larger population, and one study has attempted to do
this in OCD. Table 1 also shows that these statistical analyses are ap-
plied to the most frequently used symptom measure for this population,
the Yale-Brown Obsessive Compulsive Scale (Y-BOCS; Goodman et al.,
1989), which consists of a symptom checklist (with options for present,
absent, or lifetime) and a symptom severity rating scale.

Researchers have attempted several methods of coding responses on
the Y-BOCS symptom checklist (Y-BOCS-SC) to yield meaningful cate-
gory scores which lend themselves to classification or dimension re-
duction statistical analyses. The most ubiquitous method—originally
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proposed in Baer's (1994) seminal work in this area, modified sligh-
tly—has been to provide a score of 0 if any symptom within a category
is rated as absent, 1 if a symptom is present, and 2 if that symptom is
rated as present and also listed as one of the respondent's most troubling
obsessions or compulsions in the Y-BOCS severity rating scale. These
scores are provided for each of the 13 rationally derived categories of
the Y-BOCS, which include aggressive, contamination, sexual,
hoarding, religious, symmetry, and somatic obsessions, as well as
cleaning, checking, repeating, counting, ordering, and hoarding com-
pulsions. There are also two miscellaneous categories to capture any
additional symptoms, although these are almost always left out of
analyses given their heterogeneous nature (see Summerfeldt et al., 2004
for item-level confirmatory factor analysis including miscellaneous
symptoms).

Two other scoring methods are commonly seen. One is to simply
rate the symptom as present versus absent, as 1 or 0, respectively,
though this method is criticized for not capturing the important
symptoms which may be most dominant in a patient's presentation or
for artificially inflating the importance of less dominant symptoms (e.g.,
Pinto et al., 2008). Another strategy is to generate a weighted score for
each symptom category by dividing the number of total symptoms
endorsed as present by the total number of symptoms in that category.
This method is likely the most appropriate for confirmatory factor
analysis techniques which might require summing these weighted
scores into hypothesized factors (as in Summerfeldt et al., 2004).
However, for exploratory factor analysis this method provides scores
that are mostly a reflection of the number of items in each symptom
category. For example, an individual might endorse 5/9 possible
symptoms in the cleaning category, yielding a weighted score of 0.556,
and might also list that symptom as their most troubling. But if that
person also endorses the one possible item in the counting category, this
would yield a score of 1.0 (the highest possible) even if this symptom is
only very rarely experienced. The 0-1-2 scoring system is not without its
own pitfalls. In contrast to the weighted scores, this method reflects the
severity of an individual's symptoms but only for those listed as cur-
rently most troubling, and the total number of symptoms is disregarded.

The rightmost column of Table 1 displays the symptom dimensions
found in each study. As can be seen, there is relatively consistent
overlap in at least three groups. These most often consist of aggressive
and/or uncertainty (sometimes including sexual and religious) obses-
sions and checking compulsions, contamination obsessions and
cleaning compulsions, and symmetry obsessions with ordering/arran-
ging compulsions. A fourth dimension, hoarding, is also commonly
reported. However, given that the majority of these studies were pub-
lished prior to the release of the Diagnostic and Statistical Manual, 5th
Edition (DSM-5; American Psychiatric Association, 2013) it cannot be
determined whether these symptoms described hoarding within the
context of OCD or whether they constituted hoarding disorder criteria.
Hoarding is also the only symptom on the Y-BOCS to have one item only
in each of the obsessions and compulsions sections with the same label
(“hoarding”) for both, making it highly likely that these two items
would be endorsed together, and consequently load together as a factor
of their own in factor analysis. Other than these four domains, those
remaining—if more than three to four are reported—tend to have great
variability in their labels and in the symptoms included. A decade has
passed since the publication of a meta-analysis on the existing studies of
the factor structure of OCD (Bloch et al., 2008). Here, a four factor
structure was suggested with symmetry (including symmetry obsessions
with counting, repeating and ordering compulsions), forbidden
thoughts (including aggressive, religious, sexual and somatic obsessions
with checking compulsions), contamination (with contamination ob-
sessions and cleaning compulsions), and hoarding (with hoarding ob-
sessions and compulsions only).

As evidenced by the number of studies listed in Table 1 (as well as
the existence of a meta-analysis on the topic), many researchers have
chosen to attempt to define symptom dimensions of OCD using factorTa
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analysis. Though factor analysis is by far the most commonly employed
method for defining these dimensions, there is great variability in the
type of factor analysis that can be carried out. PCA—which is not,
technically speaking, factor analysis—is a common factor extraction
method and provides the expression of each component (factor) as a
linear combination of the input variables, and requires that the com-
ponents be orthogonal. This technique attempts to create components
that maximize inter-individual variance. This is, in a sense, contrary to
the goal of attempting to define symptom dimensions of OCD. Principal
axis factoring (PAF), conversely, is an exploratory factor analysis
technique—and often referred to as “common factor analysis” or “ex-
ploratory factor analysis”—that attempts to define latent constructs, or
underlying similarities that we cannot overtly observe, and it is as-
sumed that the variables are linear combinations of these latent factors.
In the context of OCD symptom dimensions, employing this method
would imply that there is some hypothesized latent structure in ob-
sessive-compulsive symptom presentation that can be viewed by simi-
larities in response patterns of individuals within each of these latent
constructs.

In addition to factor extraction method, there are several options for
rotation methods, which can generally be classified as being either
oblique or orthogonal. Varimax is a common orthogonal rotation where
the factors are kept at right angles (i.e., uncorrelated) to one another.
On the other hand, promax is an oblique rotation that begins as an
orthogonal varimax solution but relaxes the orthogonality such that the
factors are not required to be uncorrelated. This method has the ability
of providing a middle ground between methods because if there truly is
no correlation between the factors, the rotation will still be relatively
orthogonal.

The overview of the various methodological approaches above
serves to highlight the incongruity between the type of factor analytic
approach frequently used and the question being answered by this
approach. Table 1 shows that almost all existing studies have used PCA
with varimax rotation. It stands to reason, however, that obsessive-
compulsive symptom dimensions—at least when expressed as items on
the Y-BOCS—will exhibit a latent structure. Additionally, obsessive-
compulsive symptoms might be expected to have some degree of cor-
relation amongst their latent factors. Therefore, although many datasets
will yield similar results following any combination of factor analytic
techniques, principal axis factoring with promax rotation is likely the
best reflection of reality for these data.

In addition to choice of extraction and rotation method, there are
certain diagnostic audits which should be carried out prior to per-
forming factor analysis of a dataset. Failure to follow these steps may
have significant implications for the viability of the analysis and the
validity of findings. Factor analysis begins with the production of a
correlation matrix and, particularly in IBM® SPSS, the values re-
presented are Pearson's r correlations. However, Pearson's r is not an
appropriate correlation method for the use of dichotomous data
(Babakus, 1985), such as those in the Y-BOCS symptom checklist and
frequently used statistical software (e.g., SPSS) is not capable of pro-
ducing tetrachoric or polychoric correlations (although there is an
available plugin to use the open source program R with SPSS; see Basto
and Pereira, 2012). Though not always the case, there can be a vast
difference between Pearson's r and tetrachoric or polychoric correla-
tions (Olsson, 1979).

After performing the appropriate correlations, there are several
important values that should be inspected prior to moving forward with
factor extraction: the Kaiser-Meyer-Olkin measures of sampling ade-
quacy (MSA), both for the whole model and for each variable, and the
communality values for each variable. The MSA is a measure of the
proportion of variance among input variables that might be common
variance, so a value close to zero means that there are large partial
correlations compared to the sum of correlations which can be a pro-
blem for factor analysis. Communalities, however, are squared multiple
correlations and provide a measure of how an item correlates with all

other items. A stringent cut-off for individual variable MSA values is
≥0.70 while ≥0.50 is appropriate for communality values
(Norman and Streiner, 2008). Kaiser (1970) suggests that any value
>0.60 for the overall model is “miserable” or “unacceptable” and any
dataset providing this value, after removing individual variables with
values below the cut-offs mentioned above, is likely not suitable for
factor analysis. Only two studies of all those included in Table 1 report
an MSA (Denys et al., 2004a; KMO = 0.74; and Asadi et al., 2016;
KMO = 0.808), and most do not report communalities. Finally, al-
though statisticians debate the exact number, factor analysis is gen-
erally most valid with a participant-to-variable ratio of at least five-to-
one, if not ten-to-one, so studies with smaller samples should be in-
terpreted with caution. In some cases, a large enough sample can help
to address lower communalities although values ideally should still not
fall below 0.50 (MacCallum et al., 1999). While these issues may not be
problematic in all cases, they raise some concern about the interpret-
ability of previous results from factor analytic investigations of the Y-
BOCS.

Some of the methodological limitations of factor analysis when at-
tempting to examine latent constructs of the Y-BOCS have led re-
searchers to consider other approaches. Calamari et al. (1999) were the
first to suggest that cluster analysis might be a more appropriate
method because, although factor analysis is ideal for determining un-
derlying structure in a dataset of variables, cluster analysis can be used
to group cases to find smaller groups that are representative of data as a
whole. Furthermore, factor analysis has no way of ensuring that one
individual's responses are not partitioned across several factors,
whereas cluster analysis can provide homogeneous groups. Cluster
analysis, too, has many possible clustering techniques. The most pre-
valent of these are hierarchical cluster analysis, which organizes ob-
servations in a hierarchical manner based on cluster similarity (or
dissimilarity); and k-means clustering which requires the input of a pre-
specified number of clusters and attempts to fit observations to those
clusters. Hasanpour et al. (2017) conducted a study comparing a mul-
titude of clustering strategies with Y-BOCS data, and found that no one
strategy stood out as significantly better than another for defining
symptom clusters.

Although there is some apparent overlap in the results presented in
Table 1, at least insofar as the top three typical symptom dimensions
are concerned (i.e., washing, checking and symmetry), the differences
in methodologies between studies raise doubts about the validity of
these findings. Foremost, while the methodological differences noted
between studies are slight, there are corresponding minor but important
differences between the results of each study. An example of this can be
seen by comparing the symptom categories that fall under the ag-
gressive/checking dimension. In some cases this dimension includes
only those two symptom types, while other cases might see the inclu-
sion of sexual, religious, repeating, counting or somatic symptoms in
any combination. These differences, though small, are not trivial and
may be partially, if not completely explained by differences in coding or
analysis methodology. It indeed remains a possibility that the general
overlap observed in the results across these studies is largely due to
chance. It is, therefore, crucial that researchers wishing to pursue this
endeavour adopt a consistent and appropriate methodology that allows
replication in order to produce valid findings.

Given the consistent interest in the structure of obsessive-compul-
sive symptoms for the past two decades and the aforementioned po-
tential methodological challenges, the objectives of the present study
were twofold. With data from a large clinical sample of individuals with
OCD, this study aimed to perform 1) a factor analysis using best-prac-
tice strategies, that is, principal axis factoring with promax rotation
based on tetrachoric correlations, and compare results against previous
findings, as well as 2) a cluster analysis, and investigate differences in
the outcomes of each method, both with the aim of illustrating the
differences inherent in the methods and thus to help to elucidate the
most accurate choices for characterizing OCD symptom dimensions to
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improve consistency in future research.

2. Methods

2.1. Participants

Data were collected from N=355 participants aged 18–65 with a
primary DSM-IV diagnosis of OCD who were referred for assessment
and treatment to a large outpatient anxiety disorders clinic located in
an academic community hospital. All participants received a diagnostic
assessment using the Structured Clinical Interview for Axis I Disorders
for DSM-IV (SCID-IV; First et al., 1995) or by psychiatric consult by a
physician. Those with a confirmed principal diagnosis of OCD then
received the clinician-administered Y-BOCS and also completed a
package of self-report questionnaires. The clinic received institutional
ethics approval for an ongoing database for individuals assessed at the
clinic. The data reported on in this study were collected between 2003
and 2010. Demographics for the sample are presented in Table 2. The
mean age at the time of assessment was 33.51 (SD = 12.02) and the
mean Y-BOCS severity score was 24.12 (SD = 5.26).

2.2. Measures

Yale-Brown Obsessive Compulsive Scale (Y-BOCS) (Goodman et al.,
1989a, b). The Y-BOCS is a standardized scale with two parts. The first
part is a 74-item checklist of symptoms covering seven rationally de-
rived categories of obsessions and six categories of compulsions, with
each also having a respective additional miscellaneous category. The
74-item version also provides one open-ended question (“other”
symptom) per category for both obsessions and compulsions. Most
previous studies excluded the miscellaneous categories and the 10
open-ended questions to increase validity of results and reduce het-
erogeneity due to the large variability in potential answers. We also
chose to exclude hoarding items from this analysis as these data were
collected prior to the release of the DSM-5. The Y-BOCS part two is a
standardized severity scale with 10 items pertaining to obsessions and
compulsions on a 5-point adjectival scale ranging from 0 (no symptoms)
to 4 (severe symptoms), and was only used for baseline characteristics
in this sample. The clinician-administered version was used for this
study in an attempt to increase validity of the data as the two versions
may have only moderate convergence in some samples (Federici et al.,
2010).

2.3. Procedure

Y-BOCS-SC responses were coded according to Mataix-
Cols et al. (1999) adapted method from Baer (1994). As described
above, a score of 0, 1 or 2 is assigned to each symptom category. A score
of 2 was assigned to a category containing at least one item listed as
present and as one of an individual's most upsetting obsessions or
compulsions, 1 if the symptoms in that category were present only, and
0 if the category contained only absent symptoms. Lifetime symptoms
were excluded from the present study to eliminate any potential recall

bias.

2.4. Data analyses

2.4.1. Factor analysis
Factor analysis was completed with the computer program RStudio,

version 3.3.2. First, correlations were computed using the “polycor”
package. The factor analysis was accompanied by a modified version of
Glorfeld's parallel analysis and Velicer's minimum average partials
(MAP) test to determine the number of factors to extract (Glorfeld,
1995; O'Connor, 2000; Velicer 1976). Principal axis factoring followed
by promax rotation was then performed on the tetrachoric correlation
matrix; both analyses were performed using the “paramap” package.

2.4.2. Cluster analysis
Given the finding from Hasanpour et al. (2017) that clustering

methods are essentially comparable when attempting to cluster Y-BOCS
data we chose to apply the method used in Calamari et al. (1999; 2004)
of hierarchical cluster analysis using Ward's agglomerative procedure
with squared Euclidean distance as the similarity measure.
Calamari et al. (2004) followed their hierarchical cluster analysis with
k-means clustering which, they noted, is sometimes used to address the
limitations of hierarchical clustering alone (Borgen and Barnett, 1987;
Milligan and Sokal, 1980) but reported that this did not result in any
significant improvement in interpretability of the clusters. We, there-
fore, decided to perform hierarchical clustering only. Cluster analysis
was completed using the “fpc” package for RStudio version 3.3.2.

3. Results

Factor analysis of the full eleven Y-BOCS categories revealed many
communality and MSA values below the recommended thresholds. The
sexual, religious and somatic obsessions, and repeating and counting
compulsions categories were removed from the analysis, and the factor
analysis was then performed with the remaining six variables. A stable
three-factor structure was found explaining 83.2% of the variance, with
an overall KMO of 0.707 and a significant Bartlett's test of Sphericity
(χ2 = 743.1, p < .001). Results of the parallel analysis indicated that
three factors should be retained, with eigenvalues of 1.29, 1.21, and
1.15 for factors one through three, respectively. Similarly the MAP test
indicated three factors for sample size of N=355 and k=11 variables,
where eigenvalues must be 2.23, 1.27 and 1.13 for factors one through
three, respectively, using the 95th percentile and 1000 replications. The
factor loadings, with communalities and MSAs for each variable are
found in Table 3. The first factor, symmetry obsessions and ordering
compulsions, yielded an eigenvalue of 2.56 and accounted for 42.7% of
the variance. Contamination obsessions and cleaning compulsions (ei-
genvalue = 1.23) accounted for 20.6% of the variance, while ag-
gressive obsessions and checking compulsions (eigenvalue = 1.20)
accounted for a further 19.9%.

Cluster solutions for n=2 to n=11 clusters were evaluated and
solutions beyond four did not improve the average silhouette or cluster
interpretability. An average silhouette value of 0.30 (“fair”) for the four
cluster model was the highest achieved for any solution. Fig. 1 shows

Table 2
Sample demographics.

Variable Frequency

Age, mean (SD) 33.51 (12.02)
Sex (% female) 55.7%
Age of OCD onset, mean (SD) 17.83 (9.74)
Comorbidity (≥1 secondary Axis I diagnosis) 77.9%
Y-BOCS Severity Score 24.17 (5.20)
Mean number of current symptoms endorsed on the Y-BOCS

checklist
12.50 (6.67)

Note: Sample size N=355.

Table 3
Factor loadings for principal axis factoring with promax rotation.

Variable Factor 1 Factor 2 Factor 3 Communality MSA

Aggressive Obsessions – – .734 .547 .664
Contamination Obsessions – .814 – .672 .697
Symmetry Obsessions .826 – – .684 .693
Cleaning Compulsions – .869 – .764 .708
Checking Compulsions – – .709 .522 .773
Ordering Compulsions .896 – – .803 .692

Legend: MSA = Measures of sampling adequacy for individual variables.
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the mean values for each Y-BOCS symptom category in each of the four
clusters. Cluster one, aggressive obsessions and checking compulsions,
accounted for 34.2% of the sample. Clusters two and three, con-
tamination/cleaning, and symmetry/ordering, accounted for 23.2% of
the sample each. A fourth cluster representing mixed symptoms across
almost all categories accounted for the final 19.5% of individuals.

4. Discussion

The purpose of this study was to employ the current best practices in
factor analysis with ordinal data on responses to the Y-BOCS-SC, and
compare the results of this analysis with the output from cluster ana-
lysis. Factor analysis using principal axis factoring and promax rotation

Fig. 1. Cluster membership.
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resulted in three factors including symmetry/ordering, contamination/
cleaning and aggressive/checking symptoms. These three factors are
consistent with the majority of previous factor analytic studies at-
tempting to define symptom dimensions of OCD using the Y-BOCS
symptom checklist. Where this study differs from previous approaches
is in the inclusion of the remaining Y-BOCS symptom categories, which
all exhibited very low communality values. Because communalities
represent the squared multiple correlations, the low values for these
variables reflects the fact that these symptom categories are not
strongly related to each other and are poorly represented in the final
factor solution. As can be seen in Table 3, the communality and MSA
values for the retained variables are barely within the recommended
range for factor analysis. This finding is arguably more important than
the resulting factor solution. What we have learned from a rigorous
investigation of factor analysis of the Y-BOCS symptom checklist is that
the data, at least, when coded in such a way that multi-item data are
reduced to a single, ordinal metric, likely do not lend themselves well to
this type of analysis, casting doubt on the interpretability of previous
findings.

Table 4 shows the frequency of symptoms endorsed in our sample,
which provides some insight into the nature of these results. It can
easily be seen that there were considerably more individuals ranking
symptoms of aggressive/checking, contamination/cleaning, and sym-
metry/ordering categories as present and/or most troubling compared
to all other symptom categories, which reflects the nature of the pre-
sentation of OCD. These limitations, however, do not necessarily stop
computerized statistical software from continuing with the analysis and
defining what seem to be meaningful factors.

To demonstrate this, results of a factor analysis performed without
excluding variables with low communalities or MSA values, and
without Velicer's MAP test and parallel analysis indicating the re-
commended number of factors is presented in Table 5. The resulting

four factor model presented here shows all symptom checklist cate-
gories, except counting compulsions, loading significantly onto at least
one factor with a value of > 0.30. The factors representing dimensions
with symmetry/ordering/repeating, contamination/cleaning, ag-
gressive/checking, and sexual/religious/somatic/repeating symptoms
appears similar to those presented in previous studies, when excluding
hoarding symptoms (e.g., Cavallini et al., 2002; Kim et al., 2005;
Mataix-Cols et al., 1999; Pinto et al., 2007).

Cluster analysis, on the other hand, may offer a slightly different
insight into symptom structure, at least when using Y-BOCS-SC re-
sponses as input variables. The low representations of less frequently
endorsed Y-BOCS items can still be observed by the dominance of the
aggressive/checking, contamination/cleaning and symmetry/ordering
categories in the largest three clusters, as well as by the relatively low
mean scores for all other categories within each cluster. Not only is this
affected by certain symptoms being less frequently endorsed overall,
but further by the fact that even when these symptoms are endorsed,
they are very rarely listed as a respondent's most troubling symptom
(see Table 4) . However, the results yielded by this method differ from
factor analysis in the fourth cluster, which appears to represent in-
dividuals who tend to express symptoms from a variety of different
obsessive-compulsive categories with no single type of symptom being
more prevalent than the next. This is a similar finding to previous
cluster analytic studies, particularly those of Calamari et al. (1999;
2004) who defined “obsessional” and “certainty” subgroups which
displayed similar trends to the fourth, mixed cluster described here.

This study was subject to the same limitations of all studies at-
tempting to define symptom dimensions based on Y-BOCS symptom
categories, namely (1) attempting to reduce dichotomous multi-item
data to a single ordinal metric and (2) defining symptom dimensions
based on a priori rather than empirically derived categories.
Furthermore, although our sample size was large relative to many other
investigations of this kind, it was insufficient for item-level factor
analysis results to be valid. Despite a large clinical sample, more
meaningful findings might result from having the less frequently en-
dorsed symptoms (such as somatic or religious obsessions and counting
or repeating compulsions) better represented in the study sample.
Finally, there will always be a conceptual limitation of subtyping based
on overt symptom only, and this is described in greater detail below.

The limitations of this study, however, also represent the most im-
portant implications of this study in how they should be used to inform
future research. First, it is apparent that factor analysis might not be
capable of defining symptom dimensions of OCD based on responses
recorded on the Y-BOCS symptom checklist. It appears superficially as
though cluster analysis, then, might be the more appropriate method
for this research question. However, given that the goal is to define
taxonomy through latent constructs of symptoms, a method which
seeks to group cases rather than symptoms does not adequately address
the question. If researchers choose to follow this route, an alternative to
cluster analysis, Gaussian mixture modelling, holds the benefit of

Table 4
Representation of Y-BOCS symptoms as primary or secondary.

Symptom domain Frequency (%)
0 1 2

Aggressive 14.6 45.4 40.0
Checking 11.0 47.3 41.7
Contamination 23.7 42.8 33.5
Cleaning 21.7 43.9 34.4
Symmetry 34.6 48.2 17.2
Ordering 37.5 46.8 15.8
Sexual 69.6 28.2 2.3
Religious 64.2 31.8 3.9
Somatic 76.6 18.9 4.5
Repeating 38.3 54.1 7.6
Counting 65.6 33.2 1.1

Note: 0 = symptom absent; 1 = symptom present; 2 = symptom present and
listed as one of currently most troubling.

Table 5
Factor loadings for principal axis factoring with varimax rotation without removing variables due to low communality or MSA, no MAP test or parallel analysis.

Variable Factor 1 Factor 2 Factor 3 Factor 4 Communality MSA

Aggressive Obsessions .193 .189 .870 .456 .758 .694
Contamination Obsessions .234 .885 .198 .309 .795 .617
Symmetry Obsessions .886 .282 .209 .259 .800 .655
Cleaning Compulsions .359 .802 .100 .353 .660 .642
Checking Compulsions .309 .373 .580 .606 .472 .794
Ordering Compulsions .834 .333 .158 .250 .700 .664
Sexual Obsessions .115 .026 .267 .448 .209 .696
Religious Obsessions .103 .167 .363 .520 .291 .776
Somatic Obsessions .192 .183 .218 .444 .199 .818
Repeating Compulsions .467 .273 .253 .508 .343 .878
Counting Compulsions .281 .073 .174 .244 .108 .803

Legend: MAP = Velicer's Minimum Average Partials test; MSA = Measure of sampling adequacy for individual variables.
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providing a maximum likelihood model of the data. Maximum like-
lihood factor analysis also carries this benefit, but is only appropriate if
the data do not deviate too far from normality, which, in the case of
present study—and possibly in many samples employing the Y-BOCS
symptom checklist—they did.

If factor analysis is chosen, researchers should take care to report
communality and MSA values for individual variables and assure ade-
quate sample size to maximize validity and interpretability of results.
Though not necessitated in the present study due to the small number of
factors and the strong loadings by only two variables on each factor,
researchers might also choose, in future, to estimate significance of
factor loadings for each variable. Stevens (2001) recommends an ap-
proach whereby a critical value for the 1% significance level of a cor-
relation is retrieved, doubled, and is then divided by −N( 2), yielding
a cut-off value above which factor loadings may be deemed “sig-
nificant.” This method increases validity when one is uncertain of
whether or not to include variables as a part of any factor, rather than
choosing those that fall above a certain arbitrary value (0.30, for ex-
ample). Furthermore, these two statistical methods are predicated upon
the assumption that factor or cluster solutions of the Y-BOCS are equal
to structure of OCD. It is probable that the Y-BOCS itself, despite being
the most comprehensive symptom checklist available for OCD, cannot
provide the data necessary for this task, and this is possibly the greatest
implication of the results described in this study.

Perhaps more important than the limitations of the Y-BOCS are
those imposed by the practice of subtyping based on overt symptom.
Among the most prominent issues in doing this is that individuals with
OCD might not present with one symptom dimension only, effectively
eliminating the utility of such a classification. It has been proposed that
a more etiologically valid method for defining symptom dimensions of
OCD is to group based on symptom theme, or the underlying motivation
behind symptoms. One possible model is seen in
Summerfeldt et al. (2014), which describes a division of symptoms into
either harm avoidance or incompleteness categories (or, “core dimen-
sions”). Though research investigating this model is in its infancy,
schemes such as this warrant further exploration.

One possible method for helping to elucidate symptom dimensions
of OCD is to include other taxometric methods, some of which include
age of onset (early vs. late, e.g. Taylor, 2011), comorbidities (such as
obsessive-compulsive personality disorder, e.g. Coles et al., 2008), or
neural correlates (imaging data or neuropsychological task perfor-
mance). Taylor's review of early vs. late onset (2011) found that 7/13 of
the Y-BOCS symptoms categories were more likely to occur in early
onset OCD, and heritability studies report gene effects associated with
specific symptoms (Grados et al., 2003) as well as sibling interactions
(Katerberg et al., 2010; Pinto et al., 2008), suggesting link between
symptom dimensions and other distinguishing features in OCD. Perhaps
the most promising route is the use of neuropsychological functio-
ning—as a cheaper alternative to structural or functional imaging—to
delineate symptom dimensions. Two small meta-analyses, targeting
washing and checking symptoms (Leopold and Backenstrass, 2015) and
symmetry and obsessing symptoms (Bragdon et al., 2018), have sum-
marized the majority of these results showing moderate effect size
differences between symptom profiles. However, any attempt to assess
the relationship between symptom dimensions and other subtyping
strategies will be severely limited until more consistent methods for
categorizing symptom dimensions have been adopted.

For those wishing to assess severity based on overt symptom di-
mensions of OCD in clinical or research settings, the Dimensional
Obsessive-Compulsive Scale (DOCS; Abramowitz et al., 2010) was de-
veloped with empirically supported, rather than rationally derived
symptom categories. Another alternative is the Dimensional Yale-
Brown Obsessive-Compulsive Scale (DY-BOCS; Rosario-Campos et al.,
2006), which also holds the benefit of being clinician administered to
increase validity of symptom ratings given the discordance between
clinician-administered and self-report OCD measures (Storch et al.,

2017). Even if the statistical techniques described in this paper were
without flaw, any results of an attempt to define symptom dimensions
using the Y-BOCS could be rebutted given that this method relies on a
priori symptom categories. This is exemplified by the item-level in-
vestigations which show that, while close to the results of the catego-
rical approaches, several items do not match their a priori category
designation. For example, previous investigations find that when ana-
lyzed at the item-level, fear of aggressive impulse items are placed in a
dimension comprising “taboo thoughts” while items of excessive re-
sponsibility for harm load onto a “doubting/checking” dimension
(Denys et al., 2004b; Pinto et al., 2008; Summerfeldt et al., 2004),
whereas these items are lumped into a combined aggressive/sexual/
religious/somatic/checking dimension when using a categorical ap-
proach, as described in Table 5. It is recommended that researchers also
collect symptom level data wherever possible as this will help inform
future investigations of this nature. However, future attempts to draw
meaningful symptom dimensions of OCD using the Y-BOCS symptom
checklist should seek to use item-level analysis only, or they risk losing
potentially critical detail to rationally derived but not empirically
driven categories.
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