
Contents lists available at ScienceDirect

Journal of Psychiatric Research

journal homepage: www.elsevier.com/locate/jpsychires

Obsessive compulsive personality traits: Understanding the chain of
pathogenesis from health to disease

Jon E. Granta,∗, Samuel R. Chamberlainb,c

a Department of Psychiatry & Behavioral Neuroscience, University of Chicago, USA
bDepartment of Psychiatry, University of Cambridge, UK
c Cambridge and Peterborough NHS Foundation Trust (CPFT), UK

A R T I C L E I N F O

Keywords:
Obsessive
Anankastic
Perfection
Neuropsychology
Cognition
impulsivity
compulsivity

A B S T R A C T

Background: Obsessive-Compulsive Personality Disorder (OCPD) is the most common personality disorder across
the globe, and has been associated with heightened impulsivity and compulsivity. Examination of whether these
findings extend to people with subsyndromal OCPD may shed light on pathogenic mechanisms contributing to
the ultimate expression of full personality disorder.
Methods: Non-treatment seeking participants were recruited in the general community of two US cities, and
completed a detailed clinical assessment, along with questionnaires and cognitive tests relating to impulsivity
and compulsivity. Participants were classified into two groups: those with subsyndromal OCPD (N=104) and
healthy controls free from mental disorders (N=52). Demographic, clinical, and cognitive characteristics be-
tween the study groups were compared.
Results: Groups did not differ on age, gender, or educational levels. Subsyndromal OCPD had significantly
elevated impulsivity (Barratt Impulsivity Scale) and compulsivity (Padua Inventory) scores, but did not differ on
neuropsychological task performance (response inhibition, set-shifting, or decision-making). Across the whole
sample in ordinary least squares modelling, self-rated OCPD scores were unrelated to Barratt Impulsivity Scale
scores, but were highly related to Padua Inventory scores.
Conclusions: Subsyndromal OCD was associated with impulsivity and compulsivity on self-report questionnaires,
but not cognitive tasks. Interestingly, only compulsivity scores reflected the extent of OCPD traits by self-report,
suggesting impulsivity may constitute a vulnerability rather than severity marker. The extremely high rates of
morbid disorders in those with subsyndromal OCPD may suggest such traits induce a propensity for other dis-
orders.

1. Introduction

Obsessive compulsive personality disorder (OCPD) is a significant
public health problem estimated to affect approximately 5–8% of the
US population (Grant et al., 2012). In fact, OCPD is the most prevalent
personality disorder in the Western World (Volkert et al., 2018). De-
spite the traditional categorical focus on personality disorders as life-
long enduring conditions, it is unlikely that OCPD is present “at birth”;
rather, it likely develops over time, being present along a continuum
from zero symptoms, to some symptoms, to full diagnostic symptoms
(i.e. diagnostic criteria met). The majority of research on clinical and
cognitive associations with OCPD has understandably focused on the
full disorder (Grant et al., 2012). However, many types of psychiatric
pathology also can exist in a milder (i.e. subsyndromal) form in the

background population, and scrutiny of such milder forms can shed
light on the chain of pathogenesis from “health” to “disease”
(Chamberlain et al., 2005). Two concepts relevant to this progression
are impulsivity (tendency towards inappropriate premature actions)
and compulsivity (tendency towards repetitive habits) (Evenden, 1999;
van den Heuvel et al., 2016). OCPD could be seen as the ‘ultimate’
compulsive disorder, due to the typical rigid response style, and con-
servative values often observed, which can be seen as risk averse
(American Psychiatric Association, 2013). (see Fig. 1)

On the other hand, recent data suggest that the expression of im-
pulsive and compulsive symptoms may both be driven by a common
latent factor termed ‘disinhibition’ (Chamberlain et al., 2019; Tiego
et al., 2018), and so OCPD may be expected to be somewhat impulsive.
The evidence for impulsivity in OCPD is less robust perhaps than that
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for compulsivity but may merit further examination. In an early study,
comprising a mix of individuals who were self-referred due to aggres-
sion problems (n= 29), or who had been clinically-referred due to
aggression problems (n=89), OCPD was evident in 24% of the sample
(Villemarette-Pittman et al., 2004). The authors argued for a compen-
satory theory for the development of OCPD, at least in some cases,
specifically that some individuals with disinhibition may adopt a
structured personality style (OCPD, or features thereof), in order to
sustain functioning in academic and social spheres. Although perhaps
not uniformly distributed across everyone with OCPD, there might be
some elements of impulsivity as has been reported in subgroups of
people with OCD (Prochazkova et al., 2018). In addition, the National
Epidemiological Study of Addictions and Related Conditions (NESARC)
found significant associations between OCPD and a range of addictive
and impulsive disorders (e.g., substance use disorders, ADHD) (Grant
et al., 2012). Interestingly, when compared to healthy controls, parti-
cipants with OCPD have reported significantly higher levels of negative
affectivity, trait anger, emotional intensity, and emotion regulation
difficulties strategies), all which often underlie impulsivity (Steenkamp
et al., 2015). Taken together, these data are suggestive of some im-
pulsive elements in at least some individuals with OCPD, and as such
this topic may merit further examination.

Because OCPD can be conceptualized from neurocognitive and
psychological perspectives in terms of excessive top-down control over
behavior, leading to rigid approaches to life, difficulty adapting to
change, and reluctance to delegate, some research has examined com-
pulsivity in OCPD, while there has been less focus on impulsivity to
date. Data studies indicate that people with OCPD experience impair-
ments across a spread of cognitive domains including working memory,
decision-making, and cognitive flexibility (Paast et al., 2016; Whitton
et al., 2014). In a recent study of 21 adults with OCPD compared to
controls, the analysis of set-shifting ability on the Intra-Extra Dimen-
sional [IED] task (a computerized task) showed that OCPD participants
were significantly impaired on measures related specifically to the
extra-dimensional shift, which reflects the ability to inhibit and shift
attention away from one stimulus dimension to another (Fineberg et al.,
2015). OCD patients (as well as other typically compulsive disorders
such as body dysmorphic disorder and anorexia nervosa) have also
demonstrated deficits in this domain in previous research, specifically
the extra-dimensional shift in a group with OCD comorbid with OCPD;
and in OCD alone (Fineberg et al., 2007; Chamberlain et al., 2006,
2007). In a study comparing 25 people with OCPD to 25 controls, OCPD
was associated with perseverative errors on the Wisconsin Card Sorting
Test, and impaired executive planning on the Tower of London task
(Paast et al., 2016). Thus, evidence from several studies yield deficits in
OCD, particularly on cognitive flexibility paradigms (set-shift and card

sort tasks) relevant to compulsivity (Kehagia et al., 2010). Executive
dysfunction including set-shifting deficits have also been reported in a
sample of undergraduate psychology students as a function of self-re-
port OCPD scores (Garcia-Villamisar and Dattilo, 2015).

The aim of this study was to compare subsyndromal OCPD cases to
healthy controls on cognitive as well as questionnaire measures of
impulsivity and compulsivity. We ruled out clinical cases of OCPD
based on gold-standard clinical interview. We hypothesized that sub-
syndromal OCPD would be associated with elevated impulsivity and
compulsivity compared to healthy controls, in keeping with both of
these concepts being of relevance in the chain of pathogenesis from
‘normal’ personality to pathologic OCPD.

2. Material and methods

2.1. Participants

Non-treatment seeking individuals were recruited using media ad-
vertisements in the general community of two US cities. All participants
were aged 20–29 (to help ensure a homogenous sample and that groups
would be matched for age), and had gambled at least five times in the
past year (since this was part of a wider study examining impulsive
behaviors). Study exclusion criteria were (1) inability to understand
and provide consent; and (2) presence of a formal personality disorder
identified through screening (see below); and (3) presence of mental
disorder in the control group. Each participant received a $50 gift card
to an online store as compensation. Participants meeting inclusion
criteria were grouped as “subsyndromal OCPD” (endorsing one or more
OCPD criteria by structured clinical interview but falling short of the
number of symptoms necessary for the formal diagnosis); and “healthy
controls”, who had no symptoms of OCPD, nor other mental disorders
(including no current impulse control disorder or known personality
disorder).

The study procedures followed the guidelines established in the
Declaration of Helsinki. The University of Minnesota and University of
Chicago Institutional Review Boards approved the study procedures
and consent process. All subjects provided written, voluntary informed
consent after study procedures were explained.

2.2. Assessments

Demographic variables, including age, gender, and highest level of
education completed, were recorded for all participants. Subjects re-
ceived a psychiatric evaluation using: the Structured Clinical Interview
for DSM-IV Axis II Personality Disorders (SCID-II) (First et al., 1997);
Mini International Neuropsychiatric Inventory (MINI) (Sheehan et al.,

Fig. 1. Leverage plots from the standard least square model. Self-rated OCPD scores did not relate significantly to Barratt Impulsivity Scale total scores (left; FDR
p=0.630), but did to Padua Inventory total scores (right; FDR p=0.0006).
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1998); and the Minnesota Impulse Disorders Inventory (MIDI) (Grant
et al., 2005; Chamberlain and Grant, 2018). The SCID identified per-
sonality disorders (including OCPD symptoms), the MINI identified
mainstream current psychiatric disorders (e.g. mood, anxiety, and
psychotic disorders), and the MIDI identified current impulse control
disorders. Additionally, participants completed an instrument assessing
presence of each of the OCPD diagnostic criteria. For each criterion, a
question asked the participant if the description applied to them, on a
scale of “no” (0), sometimes (1), or often (2).

Participants also completed self-report questionnaires and compu-
terized cognitive tasks focusing on impulsivity and compulsivity.
Questionnaires comprised: The Barratt Impulsivity Scale-11 (BIS), a 30-
item self-report of three domains of impulsivity (Patton et al., 1995;
Reise et al., 2013; Stanford et al., 2016); and the Padua Obsessive-
Compulsive Inventory (Washington Revision), a 39-item questionnaire
designed to measure O–C symptoms dimensionally (Burns, 1995; Burns
et al., 1996).

Cognitive tasks were completed in a quiet room using a touch-
screen computer, supervised by a trained assessor, and included:

Intra-Extra Dimensional Set Shift Task (IED) (Owen et al., 1991):
This task examines cognitive flexibility. Subjects are presented with
four boxes: two contain pink shapes and two are blank. Using a rule set
by the computer, subjects are notified that one of the displayed shapes
is correct and the other is incorrect. Individuals must learn this rule and
then select the correct shape in as many trials as possible. Once the
subject chooses a number of correct shapes the computer switches the
rule to introduce a new “correct” shape. The subject must adapt; this is
the intra-dimensional set shift. Following this portion of the task the
computer introduces a set of white shapes overlaying the pink shapes.
The new correct shape is one of the white shapes. Again, the subject
must identify the correct shape as chosen by the computer. This addi-
tion of stimuli is the extra-dimensional set shift (ED). The number of
total errors throughout the task and the number of errors specifically
pertaining to the extra-dimensional set shift were the measures of in-
terest.

Stop Signal Response Task (SSRT) (Logan et al., 1984; Aron et al.,
2004): This task measures response inhibition. Subjects are presented
with a series of directional arrows that appear one at a time on the
screen. The subject must immediately press the corresponding arrow
computer key matching the direction of the arrow as fast as they are
able. When a buzzer sounds after the directional arrow is displayed the
subject must resist pressing the computer key. The estimated time it
takes for the subject to suppress the already triggered response when
the buzzer sounds is calculated as the ‘stop signal reaction time’, which
was our measure of interest.

Cambridge Gambling Task (CGT) (Rogers et al., 1999, 2003): The
CGT examines decision-making. During each trial subjects are pre-
sented with ten blocks, a portion of which are red and a portion of

which are blue. A token randomly resides under one of these ten boxes.
Subjects must decide if they think the token resides under a red or blue
box. After a decision is made they are given an opportunity to bet a
certain amount by pressing a box showing decreasing values on the
screen. After a time, the box shows increasing values and the subject
must again decide how much they want to bet. Subjects were motivated
to earn points on the task as their reward – we did not offer financial
incentives for completing the task or performing well. Measures of in-
terest were risk adjustment, quality of decision-making, and the overall
proportion of points gambled.

2.3. Data analysis

Primary Analysis: Differences between the two study groups were
identified using independent sample t-tests for continuous measures,
and likelihood ratio Chi-square tests for categorical measures.
Secondary Analysis: In order to evaluate possible relationships between
OCPD tendencies and variables identified in the Primary Analysis, we
fitted an ordinary least squares model with the Y (i.e. model) variable
being OCPD scores (from the self-report scale described in the methods)
and X variables (i.e. model effects) being those identified in the Primary
Analysis.

Missing data were not imputed. P values were shown uncorrected
but were only considered significant at p < 0.05 Bonferroni corrected
(Primary Analysis) and False Discovery Rate corrected (FDR)
(Secondary analysis). All analyses were conducted using JMP Pro.

3. Results

The sample size was N=104 people with subsyndromal OCPD and
n=52 healthy controls. The two study groups did not differ from each
other in terms of age, gender distribution, or educational levels
(Table 1). Most people in the subsyndromal OCPD group endorsed one
OCPD criterion (53 [51%]), with some endorsing two criteria (36
[34.6%]), and some three criteria [15 [14.4%]).

In the subsyndromal OCPD group, 45.6% of cases had one or more
current mental disorders as assessed using the MINI, and 40.4% of cases
had one or more current impulse control disorder on the MIDI. The
following impulse control disorders were observed in N [%] of cases in
the subsyndromal OCPD group: compulsive buying disorder (8 [7.8%]),
intermittent explosive disorder (7 [7.1%]), pyromania (1 [0.1%]),
gambling disorder (33 [32.4%]), compulsive sex disorder (6 [5.9%]),
and binge-eating disorder (4 [3.9%]). The N [%] of subjects in the
subsyndromal OCPD group with a given number of impulse control
disorders were: one disorder 28 [28.3%], two disorders 8 [8.1%], three
disorders 3 [3.0%], four disorders 1 [1%]. The following mainstream
mental disorders were observed in N [%] of cases in the subsyndromal
OCPD group: major depressive disorder (6 [5.9%]), panic disorder (1

Table 1
Characteristics of participants with subsysndromal OCPD compared to controls.

Subsyndromal OCPD (N=104) Healthy Controls (N=52) t Uncorrected p

Age, years 24.8 (2.4) 24.4 (2.4) 1.088 0.279
Gender, Female, N[%] 43 [41.4%] 27 [51.9%] 1.564 LR 0.211
Education score 3.5 (0.9) 3.6 (1.0) −0.611 0.543
Barratt Impulsivity Questionnaire, total 67.6 (13.1) 62.0 (10.3) 2.875 0.005 *
Padua Obsessive-Compulsive Inventory, total 24.8 (22.8) 15.2 (17.4) 2.859 0.005 *
IED ED errors 11.7 (10.5) 10.0 (9.4) 1.042 0.299
SST SSRT, msec 185.1 (73.6) 176.9 (52.3) 0.805 0.422
CGT Proportion bet 0.56 (0.14) 0.54 (0.13) 0.884 0.379
CGT Quality of Decisions 0.93 (0.09) 0.95 (0.09) −0.942 0.349
CGT Risk Adjustment 1.1 (1.2) 1.3 (1.1) −0.100 0.320

LR: Likelihood Ratio chi-square test, df= 2.
* Significant a p < 0.05 Bonferroni corrected.
IED = Intra-Dimensional/Extra-Dimensional shift task; ED= extra-dimensional shift; SST =Stop Signal Task; SSRT; Stop Signal Reaction Time; CGT = Cambridge
Gamble Task.
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[1.0%]), agoraphobia (10 [9.7%]), social phobia (4 [3.9%]), OCD (5
[4.9%]), post-traumatic stress disorder (4 [3.9%]), alcohol use disorder
(22 [21.4%]), substance use disorder (17 [16.5%]), psychotic spectrum
(2 [1.9%]), bulimia nervosa (3 [2.9%]), and generalized anxiety dis-
order (3 [2.9%]).

Summary of demographic, clinical, and cognitive data for the two
groups is shown in Table 1. For the impulsivity and compulsivity
questionnaires, the subsyndromal OCPD group had significantly ele-
vated rates of Barratt Impulsivity Scale total scores, and Padua Ob-
sessive-Compulsive Inventory total scores, compared to the healthy
controls. For the cognitive tests relating to impulsivity and compul-
sivity, no significant group differences were observed.

In secondary analysis, ordinary least squares indicated that self-
rated OCPD scores were significantly related to Padua Obsessive-
Compulsive Inventory scores (FDR LogWorth 3.237, FDR p=0.0006),
marginally to age (FDR LogWorth 1.453, p=0.0353), but not Barratt
Impulsivity Scale scores (FDR LogWorth 0.201, p= 0.630). The overall
model had R square= 0.13, and p < 0.0001. The raw correlations
between self-rated OCPD scores and the other variables of interest were
as follows: Padua Obsessive-Compulsive Inventory scores (r= 0.30,
p=0.003), Barratt Impulsivity Scale scores (r=−0.07, p=0.457).

4. Discussion

Our results suggest that subsyndromal OCPD, like full OCPD, is
associated with heightened impulsivity and compulsivity compared to
healthy controls. Contrary to expectation we did not detect similar
group differences on the neurocognitive tests that were deployed. This
may suggest that questionnaire-based measures may be more sensitive
to the earlier stages of pathology along the chain of pathogenesis from
health, to existence of OCPD traits, to full OCPD. Interestingly, in sec-
ondary analysis using least square modelling, only compulsivity (as
indexed by the Padua Inventory) was significantly related to higher self-
reported OCPD scores, whereas Barratt Impulsivity Scale scores were
not. This was also the case when using conventional correlation ana-
lyses. One likely interpretation is that impulsivity constitutes a risk or
‘vulnerability’ marker for OCPD. As such, impulsivity is found in people
with OCPD traits but does not appear related to the extent of such traits;
whereas, compulsivity may more closely relate to chronicity and se-
verity, as suggested by our finding that the number of OCPD traits
endorsed correlated with Padua Obsessive-Compulsive inventory
scores. Confirmation of this interpretation would require longitudinal
research over a long time frame, because it is likely that OCPD traits
and disorder develop slowly over time as an individual develops. Given
the cross-sectional nature of these data, temporal or causal interpreta-
tions are yet not possible.

If these subjects ultimately develop OCPD, these findings would
suggest that using questionnaire-based measures of impulsivity and
compulsivity might lead to improved early detection of those who will
develop OCPD. Given that endorsing any degree of OCPD symptoms
(i.e. one or more diagnostic criteria, in people who did not meet full
OCPD diagnostic criteria) was associated with significantly greater
impulsivity and compulsivity, early assessment and psychological in-
terventions (for example, cognitive therapy addressing core features of
impulsivity and compulsivity) could theoretically abort the develop-
ment of serious personality pathology.

This study represents the first examination of candidate antecedents
in non-pathological individuals who may be at risk for the development
of OCPD, i.e. in those with subsyndromal symptoms. There exist,
however, several limitations. First, for convenience we focused on a
relatively narrow range of measures, both in terms of questionnaires
and cognitive tasks. A greater number of tasks with broader examina-
tion of cognitive domains may have detected differences between the
groups. Second, we defined subsyndromal OCPD a priori by having one
or more OCPD symptoms, but falling short of clinical caseness. We in-
cluded those even endorsing one diagnostic criterion in this definition

because we wished to maximize the sample size and thus statistical
power to detect differences versus controls. Future studies could con-
sider using other definitions, such as endorsement of at least two cri-
teria. In this study we did not include a direct comparison group with
OCPD because such a group would be unlikely to be recruited in suf-
ficient number from a non-treatment seeking population based sample.
Questions remain whether there exist significant differences in psy-
chopathology between OCPD and those with subsyndromal OCPD
symptoms. Additionally, there are no established standards for cate-
gorizing OCPD across a continuum. Furthermore, the fact that all par-
ticipants had gambled at least 5 times in the past year certainly skews
the findings and prevents their generalization to the whole population
of individuals who might have “subsyndromal OCPD.”. Finally, the
cross-sectional nature of these data precludes our ability to establish
temporal patterns. The question remains therefore whether these cog-
nitive findings will accurately predict the development of OCPD. Until
those data are available, temporal interpretations are not possible.
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