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Incompleteness and Disgust Predict Treatment Outcome in
Pediatric Obsessive-Compulsive Disorder
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Increasing evidence suggests that pediatric obsessive-
compulsive disorder (OCD) is motivated not only by fear
but also by feelings of incompleteness and disgust. However,
it is currently unclear whether emotion involvement in OCD
symptoms is associated with treatment response in youth
with OCD. The present study examined whether treatment
outcome for youth with OCDwas predicted by the degree to
which fear, disgust, and incompleteness were involved in
baseline OCD symptoms. Children and adolescents with
OCD entering treatment for this condition (N = 111) were
administered standardized OCD symptom measures and an
interview designed to assess the degree of fear, incomplete-
ness, and disgust experienced during current OCD
symptoms. Follow-up assessments occurred on average 13
months after baseline with each participant coded for
outcome according to internationally acknowledged change
criteria for pediatric OCD. Higher levels of incompleteness
and disgust as part of baseline OCD symptoms predicted
poorer outcome. The degree of fear during baseline OCD
symptoms did not predict outcome. If replicated under
controlled conditions, these results suggest that incomplete-
ness and disgust may act as barriers to improvement in
pediatric OCD and that treatment modifications that target
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these emotion-related motivators may improve outcome for
a subset of youth.
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PEDIATRIC OBSESSIVE-COMPULSIVE DISORDER (OCD) is a
debilitating condition affecting between 1 and 4%
of children and adolescents (Geller, 2006). The
first-line treatment is cognitive-behavioral therapy
(CBT), with or without the addition of selective
serotonin reuptake inhibitors (SSRIs). Across ran-
domized controlled trials, approximately 25–50%
of youth with OCD remit and 50–70% experience a
clinically meaningful reduction in symptoms fol-
lowing these treatments (Ost, Riise, Wergeland,
Hansen, & Kvale, 2016). Fewer studies have
examined the efficacy of CBT and SSRIs for OCD
in routine care settings but similar outcomes have
been reported (Abramowitz, Whiteside, & Deacon,
2005; Farrell, Schlup, & Boschen, 2010;Masi et al.,
2010; Valderhaug, Larsson, Götestam, & Piacen-
tini, 2007). Given the moderate effects of current
OCD treatments, and the detrimental long-term
consequences of nonresponse to treatment (Stewart
et al., 2004), there is a need to identify factors
associated with poor outcome so that the most
appropriate treatment can be offered and current
treatments improved.
To date, studies investigating predictors of

treatment outcome have mainly focused on the
extent to which sociodemographic (e.g., age,
gender) and clinical characteristics (e.g., duration
of illness, family accommodation, baseline symp-
tom severity, comorbidity, family history) predict
or moderate outcome in randomized controlled
RSITY from ClinicalKey.com by Elsevier on December 
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trials (Garcia et al., 2010; Ginsburg, Kingery,
Drake, & Grados, 2008; Lavell, Farrell, Waters,
& Cadman, 2016; March et al., 2007; Storch,
Bjorgvinsson, et al., 2010; Torp et al., 2015). These
studies have yielded mixed results, with some
evidence that higher baseline OCD severity, more
functional impairment, more family accommoda-
tion, and comorbidity predict poorer outcomes.
The symptoms ofOCD in both children and adults

can take widely varying forms and it is possible that
this heterogeneity reflects variation in the underlying
processes that motivate or maintain individual OCD
symptoms (e.g., repeated handwashing) or symptom
dimensions (e.g., contamination, symmetry). In
standard psychological models of OCD, which act
as the basis for the first-line treatment for pediatric
OCD (exposure and response prevention [ERP]),
fear is identified as the central motivating factor
(Abramowitz, Taylor, & McKay, 2009). However,
what is termed a felt sense of “incompleteness,” or a
feeling that things are “not just right,” has long been
argued to underpin the highly repetitive and ritual-
ized nature of compulsive behaviors in OCD
(Pitman, 1984). Summerfeldt and colleagues
(Summerfeldt, 2004; Summerfeldt, Kloosterman,
Antony, & Swinson, 2014) have developed the
core dimensions model of OCD that asserts that
incompleteness is the primary motivational drive
alongside fear (termed “harm avoidance” in the
model) across all OCD symptoms. Likewise, the
emotion of disgust has been identified as important
to OCD symptoms that revolve around contamina-
tion (Brady, Adams, & Lohr, 2010; Cervin, Perrin,
Olsson, Claesdotter-Knutsson, & Lindvall, 2019a;
Olatunji, Armstrong, & Elwood, 2017). So within
this highly heterogeneous disorder, it is possible that
individual symptoms or symptom dimensions are
underpinned by different emotion-related motiva-
tors. Further, incompleteness and disgust have been
linked to differences in neurobiology and heritability
(Brown et al., 2019; Sherlock, Zietsch, Tybur, &
Jern, 2016; Sica et al., 2013) and may represent
partly different endophenotypes, with implications
for etiology and treatment (Ludvik, Boschen, &
Neumann, 2015; Summerfeldt, 2004).
A growing body of empirical research has shown

that incompleteness and disgust are associated with
OCD. For example, trait-level incompleteness (i.e.,
a general proneness for incompleteness-related
experiences) correlates with the overall severity of
OCD in both adults (Taylor et al., 2014) and youth
(Cervin, Perrin, Olsson, Claesdotter-Knutsson, &
Lindvall, 2020). Moreover, state levels of incom-
pleteness (i.e., experiences of this emotion during
symptoms) have been found to be differentially
related to the major OCD symptom dimensions in
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youth (Cervin et al., 2019a). Incompleteness has
also been shown to discriminate youth and adult
patients with OCD from those with anxiety
disorders, while elevated levels of fear or harm
avoidance have been found in individuals with both
OCD and anxiety disorders (Cervin et al., 2020;
Ecker, Kupfer, & Gönner, 2014).
For disgust, trait levels of this emotion have been

shown to correlate moderately with OCD symptoms
in children and adults (Cervin et al., 2020; Olatunji,
Cisler, McKay, & Phillips, 2010; Olatunji,
Ebesutani, Kim, Riemann, & Jacobi, 2017), with
some studies failing to find a unique association
when controlling for other clinical variables, such as
anxiety symptoms (Cervin et al., 2020). The
influence of disgust on outcomes in treatment for
OCD remains largely unknown, but there is emerg-
ing evidence suggesting that changes in disgust are
associated with improvements in contamination and
washing symptoms in adults (Athey et al., 2015;
Ludvik et al., 2015), and with reductions in overall
OCD severity in youth (Knowles, Viar-Paxton,
Riemann, Jacobi, & Olatunji, 2016).
It is important to note that although a small body

of literature investigating emotion involvement in
OCD is emerging, the extant studies have largely
involved adults. Furthermore, no studies (either in
children or adults) have investigated whether the
type or intensity of emotions that occur during
OCD symptoms predict treatment outcome. Also,
previous studies have mainly focused on the
association between OCD symptoms and broad,
trait-like proneness for these emotions. While
important, this is not the same as the direct
involvement of emotion in OCD symptoms, with
treatment implications being stronger for the latter.
Therefore, the main purpose of the present study is
to examine whether treatment outcome for youth
with OCD is predicted by the degree to which fear,
incompleteness, or disgust are experienced as part
of baseline OCD symptoms. Specifically, we use a
structured interview to assess emotion involvement
in pretreatment symptoms and examine whether
scores on this interview predict outcome over and
beyond a line of other potential predictors (e.g.,
age, symptom severity, treatment components).
Because no previous studies have investigated
associations between emotion involvement and
outcome, no directed hypotheses are outlined.

Methods
procedure and participants

Between January 2016 and December 2018, all new
patients seeking treatment for OCD at an outpa-
tient child and adolescent mental health clinic in the
NIVERSITY from ClinicalKey.com by Elsevier on December 
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South of Sweden were invited to participate in a
funded research project about etiological and
maintaining mechanisms in pediatric OCD. Chil-
dren ages 6–17 years were included if they had a
primary or secondary diagnosis of OCD according
to a DSM-5-adjusted structured diagnostic inter-
view, the Mini International Neuropsychiatric
Interview for Children and Adolescents (Sheehan
et al., 2010). Patients with secondary OCD (8%)
were included only if the first course of treatment
was aimed at OCD; youth with other disorders
requiring more urgent treatment, or with intellec-
tual or language disabilities, were excluded from
this study. No other inclusion/exclusion criteria
were applied. The study was approved by the
regional ethics committee in Lund (Dnr 2015/663;
Dnr 2016/394). All participants and their care-
givers provided written informed consent.
A total of 125 youth meeting the inclusion

criteria were assessed for treatment and included
in this study. Of these, 111 (88.8%) completed a
posttreatment follow-up assessment, 1 never en-
tered treatment, 6 had not yet completed a course of
treatment when data collection for the study ended,
4 refused to be reassessed, and 3 could not be
reached. Of the 111 participants who underwent a
follow-up assessment, 102 (92%) had OCD as their
primary diagnosis. When OCD was secondary, the
primary diagnoses were separation anxiety disorder
(n = 1), generalized anxiety disorder (n = 3), bipolar
disorder (treated; n = 2), and major depressive
disorder (n = 3). Participants were reassessed either
at the clinic (57%) or by phone (43%), on average
Table 1
Sociodemographic and Clinical Characteristics of the 111 Participa

Baseline

Age, M (SD)
Male, n (%)
CY-BOCS, M (SD)
CGI-S, M (SD)
DY-BOCS Aggressive, M (SD)
DY-BOCS Sexual/Religious, M (SD)
DY-BOCS Symmetry, M (SD)
DY-BOCS Contamination, M (SD)
DY-BOCS Miscellaneous, M (SD)
Fear
Incompleteness
Disgust
Neurodevelopmental disorder, n (%)
Lifetime history of tic disorder, n (%)
Major depressive disorder, n (%)
Anxiety disorder, n (%)
CGI-I, M (SD)

13.33 (2.73)
42 (38%)
23.23 (4.26)
4.32 (0.87)
5.41 (4.28)
1.19 (2.70)
4.65 (4.06)
4.71 (4.18)
1.44 (3.10)
2.52 (1.14)
2.59 (1.20)
1.63 (1.56)
26 (23.4%)
33 (29.7%)
9 (8.1%)
56 (50.5%)
-

Note. CY-BOCS = Children’s Yale–Brown Obsessive Compulsive Scale
Yale–Brown Obsessive Compulsive Scale; CGI-I = Clinical Global Impr
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13 months (SD = 6.6) after the baseline assessment.
For participants b13 years of age, caregivers were
also interviewed about current symptoms and all
interview-based ratings reflected both child- and
parent-provided information. Table 1 presents the
baseline and follow-up characteristics of the final
sample (N = 111).

measures at baseline and follow-up
Children’s Yale–Brown Obsessive Compulsive
Scale (CY-BOCS)
Following international guidelines on the assess-
ment of pediatric OCD (Mataix-Cols et al., 2016),
the severity and impact of OCD symptoms, and
improvement during treatment, were assessed at
baseline and follow-up using the clinician-rated
CY-BOCS (Scahill et al., 1997). Using the CY-
BOCS, the interviewer helps the patient to identify
current obsessions, the severity of which are then
rated along the dimensions of time, interference,
distress, resistance, and control. This process is
repeated for compulsions, and a total severity score
for both obsessions and compulsions is calculated (0–
40) with higher scores indicating more severe OCD
symptoms. The CY-BOCS is valid and reliable in the
assessment of OCD severity in youth (Freeman,
Flessner, & Garcia, 2011; Scahill et al., 1997).

Clinical Global Severity and Improvement scales
(CGI)
OCD severity was also assessed using the CGI
Severity Scale (CGI-S; Busner & Targum, 2007),
comprising a single item, rated 1–7, with higher
nts at Baseline and Follow-Up

Follow-up Paired samples t test

14.45 (2.78)
42 (38%)
15.41 (6.92)
3.02 (1.32)
3.41 (2.94)
0.79 (1.91)
3.05 (3.29)
3.37 (3.26)
0.92 (2.40)
-
-
-
-
-
-
-
2.61 (1.23)

-
-
t(110) = 11.07; p b .001, d = 1.05
t(110) = 9.61; p b .001, d = 0.91
t(110) = 6.38; p b .001, d = 0.61
t(110) = 1.79; p = .076, d = 0.17
t(110) = 5.24; p b .001, d = 0.49
t(110) = 4.51; p b .001, d = 0.43
t(110) = 2.23; p = .028, d = 0.21
-
-
-
-
-
-
-
-

; CGI-S = Clinical Global Severity Scale; DY-BOCS = Dimensional
ovement Scale.
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scores indicating more severe OCD. Improvement
during treatment was assessed with the CGI
Improvement Scale (CGI-I), also a single item,
rated 1–7, with lower ratings indicating greater
improvement. Both instruments are recommended
for the assessment of OCD and are considered valid
and reliable for this purpose (Storch, Lewin,
De Nadai, & Murphy, 2010).

Dimensional Yale–Brown Obsessive Compulsive
Scale (DY-BOCS)
The severity of OCD symptoms within major
symptom dimensions was assessed via an inter-
view-only version of the DY-BOCS (Cervin, Perrin,
Olsson, Claesdotter-Knutsson, & Lindvall, 2019b;
Rosario-Campos et al., 2006). This interview
assesses symptoms within the aggressive, sexual/
religious, symmetry, contamination, and miscella-
neous dimensions, and then rates them according to
time, distress, and interference, yielding dimension-
al severity scores ranging from 0 to 15. Higher
scores indicate more severe symptoms within a
specific OCD symptom dimension. The DY-BOCS
has been shown to be a valid and reliable measure
of OCD symptoms within the major symptom
dimensions, and as a measure of the overall severity
of OCD in children, adolescents, and adults (Cervin
et al., 2019b; Rosario-Campos et al., 2006).

Obsessive-Compulsive Core Dimensions Interview
(OC-CDI)
Emotion involvement in OCD symptoms was
assessed at baseline with an adapted, Swedish-
language version (Cervin & Perrin, 2019) of the
OC-CDI (Summerfeldt et al., 2014). The OC-CDI is
a clinician-administered interview that assesses the
degree to which fear and incompleteness are
experienced during symptoms of OCD. In the
present study, the OC-CDI was carried out as
part of the DY-BOCS interview with an item
assessing disgust added to the original fear and
incompleteness items of the interview (Cervin &
Perrin, 2019). Specifically, for each affirmed DY-
BOCS symptom dimension (i.e., aggressive, sexual/
religious, symmetry, contamination, and miscella-
neous symptoms), the participant rated the degree
to which fear, incompleteness, or disgust were
directly experienced during symptoms. A symptom
episode during the last week was used as an index
for these ratings, which were assessed using a 5-
point, single-item 0–4 scale (0 = not at all to 4 =
extremely) for fear, incompleteness, and disgust,
respectively. Ratings were collected after the
assessor thoroughly explained each emotion and
affirmed that they were understood by the partic-
ipant. To establish a single, overall OC-CDI score,
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emotion ratings for all DY-BOCS symptom dimen-
sions of clinical significance (i.e., ≥4 on the DY-
BOCS dimensional rating scale; see Cervin &
Perrin, 2019) were calculated, and the highest
OC-CDI emotion rating within each OCD symp-
tom dimension was used to reflect the participant’s
overall score. Previous research has shown that the
OC-CDI is well understood by children and
adolescents and that it shows high face validity
and promising construct validity (Cervin & Perrin,
2019). Further, emotion involvement in OCD
symptoms as assessed by the OC-CDI has been
shown to discriminate between the major symptom
dimensions of pediatric OCD and between patients
with OCD and those with anxiety disorders (Cervin
et al., 2019a).

definition of treatment outcome

We used the newly published and internationally
agreed-upon definitions of treatment response and
remission of OCD in which pre- and posttreatment
scores on the CY-BOCS and CGI are combined to
classify each participant as either in remission,
response, partial response, or no response
(Mataix-Cols et al., 2016). Remission is defined
as a posttreatment CY-BOCS score ≤12 and a
CGI-S rating = 1 (normal, not at all ill) or 2
(borderline mentally ill), lasting for at least 1 week.
Treatment response is defined as a reduction in
CY-BOCS (relative to pretreatment) of≥35% and
a CGI-I rating = 1 (very much improved) or 2
(much improved), lasting for at least 1 week.
Partial response is defined as a CY-BOCS
reduction of ≥25% and b35% and a CGI-I rating
of ≤3 (minimally improved), lasting for at least 1
week. Participants who did not meet the criteria for
either remission, response, or partial response were
classified as nonresponders. The rationale for using
this response classification, and not overall change in
CY-BOCS (as is often done), was that we were
mainly interested in clinically important changes in
symptoms (i.e., whether a patient moves from being
in the clinical range to having subclinical symptoms
or being in remission). Such differences are better
examined using categories of outcome than, for
example, total change in CY-BOCS severity.

covariates in the predictor analysis

To control for possible confounding, an a priori
decision was taken to include a number of
covariates and these were added in blocks to
increase interpretability of results. In the first
block, together with the OC-CDI emotion ratings,
we included age, gender, and as the follow-up
assessments were carried out naturalistically, the
time between baseline and follow-up. In the second
NIVERSITY from ClinicalKey.com by Elsevier on December 
mission. Copyright ©2022. Elsevier Inc. All rights reserved.



57emot ion and outcome of ped iatr i c ocd
block, baseline scores on themeasure ofOCD severity
(CY-BOCS total)was added. Thiswas done to control
for the possibility that any association between OC-
CDI-rated emotions (fear, incompleteness, disgust)
andOCD outcomes (response status) were dependent
upon higher baseline severity of OCD symptoms for
participants with high emotion scores. Following the
same rationale, we added diagnostic comorbidity
(yes/no) as a covariate in the third block. Next, the
type and severity of the DY-BOCS-assessed OCD
symptom dimensions were added as covariates in
the fourth block. These covariates were added to
examine whether emotion involvement in the OCD
symptom dimensions was associated with OCD
outcome (response status) over andabove the severity
of the symptom dimension itself. Further, to control
for the possibility that emotion involvement might
have influencedwhether the participantwas offered a
concurrent pharmacological treatment and the extent
to which he or she accepted and then engaged in ERP
as part of the CBT, four treatment variables were
included in the fifth and final block: (a) declining
ERP, (b) being treated with SSRIs, (c) being treated
with sedatives, and (d) number of CBT sessions.
These treatment variables were collected from
participant medical records as part of ongoing
evaluations of treatment processes and outcomes.

statistical analysis

Complete data were available for all variables. First,
we examined descriptive data for treatment compo-
nents (e.g., treated with SSRI, declining ERP, number
of CBT sessions) and outcome and then parametric
(t tests) and nonparametric (Mann–Whitney U)
tests were used to assess whether these treatment
components were associated with outcome. Next,
as our primary method for examining predictors of
outcome was the internationally recommended
criteria for coding response, we fit an ordinal
regression model that included the 4-point
outcome variable (i.e., remission, response, partial
response, no response) as the dependent variable and
the degree of involvement of fear, incompleteness,
and disgust during symptoms as well as age, gender,
and time passed since baseline as predictor variables.
Then, to examine for other possible confounding,
we sequentially added the four blocks of covariates
described above; covariates were added in a
stepwise fashion because this approach facilitates
interpretability. Odds ratios (ORs) and their 95%
confidence intervals (CIs) were estimated. The
percentage of explained variance in the outcome
variablewas assessed usingNagelkerke’sR2,which is
a pseudoR-squaredmeasure appropriate for usewith
categorical dependent variables in regression
analyses. To investigate whether each block of
Downloaded for Anonymous User (n/a) at VANDERBILT UNIV
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independent variables added statistically significant
increases in predictive power, we compared the chi-
squared values (X2) for the different sets of
predictors.
To further evaluate whether emotion involve-

ment in symptoms predicted outcome, and because
different methods have been used within the
literature, we carried out two additional analyses
that have been used in prior studies. First, we used a
linear regression model in which the dependent
variable (treatment outcome) was indexed by the
total score on the CY-BOCS assessed at follow-up,
with the baseline CY-BOCS total score, together
with fear, incompleteness, disgust, age, gender, and
time between baseline and follow-up entered as
predictors in a single block. This model examines
whether baseline emotion involvement predicts the
overall severity of OCD symptoms at follow-up
while controlling for the severity of OCD symptoms
at baseline and the other mentioned covariates.
Further, we carried out a logistic regression,
suitable for binary dependent variables, wherein
outcome was indexed as response status defined by
having a total CY-BOCS score b15 at the
posttreatment follow-up (follow-up CY-BOCS
≥15 was used as an indicator of nonresponse).
This cutoff has been shown to be the most reliable
indicator of response in pediatric OCD samples
(Storch, Lewin, et al., 2010). The same set of
predictor variables as in the linear regression was
used and these predictors were added in a single
block. An alpha level of .05 (two-tailed) was
employed as an indicator of statistical significance
for all analyses in the study. All analyses were
carried out using SPSS (version 25) and R Studio.

Results
treatment received and associations
with outcome

All 111 participants who were followed-up had
been offered OCD-specific CBT that included ERP.
Of these, 85 (74.8%) completed a course of CBT,
averaging 10.8 sessions (SD = 7.9). The remaining
26 participants (23%) attended CBT treatment
sessions but refused to engage in ERP exercises. The
latter group had an average of 6.04 (SD = 5.54)
sessions with a clinical psychologist where the
impact of symptoms was discussed and efforts
made to motivate the client to engage in ERP. Half
(n = 13) of the participants who declined ERP were
treated with an SSRI. Out of all participants, 34
(30.6%) were treated with an SSRI and 30 (27%)
with sedative medications (e.g., hydroxyzine, pro-
longed-release melatonin). Of the latter, 73% were
also prescribed SSRIs.
ERSITY from ClinicalKey.com by Elsevier on December 
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Following an intent-to-treat approach 35 partic-
ipants (32%) were coded as remitters, 19 (17%) as
responders, 10 (9%) as partial responders, and 47
(42%) as nonresponders. Using this definition of
outcome, not completing a course of CBT was
associated with a worse outcome (U = 1,472,
p b .01, rb = 0.33), as was treatment with an SSRI
(U =1 799, p b .001, rb = 0.37), and with a sedative
agent (U =1,690, p b .001, rb = 0.42). Of those who
completed a course of CBT and engaged in ERP
(n = 85), 31 (37%) were coded as remitters, 18
(21%) as responders, 5 (6%) as partial responders,
and 31 (37%) as nonresponders, with significant
pre- to posttreatment reductions on the CY-BOCS,
corresponding to a large effect size (pre:M = 23.51,
SD = 3.83; post: M = 14.56, SD = 6.65; p b .001;
d = 1.22). Of the 26 participants who attended
treatment sessions but refused to engage in ERP
exercises, only 4 (15%) were coded as remitters, 1
(4%) as a responder, 5 (19%) as partial responders,
and 16 (62%) as nonresponders. Nevertheless, pre-
to posttreatment reductions on the CY-BOCS for
this group were significant and corresponded to a
medium effect size (pre:M = 22.31, SD = 5.42; post:
M = 18.15, SD = 7.20; p b .01; d = 0.62). Of the 10
participants who did not engage in ERP and were
classified as remitters or responders, 3 received
SSRIs.

predicting outcome
Outcome as Indexed by Nonresponse, Partial
Response, Response, and Remission Status
Table 2 presents the results of the ordinal regression
model (our primary method for assessing predic-
tors), with the dependent variable being OCD
outcomes defined according to internationally
recommended criteria for response status (Mataix-
Cols et al., 2016) and the predictor variables
entered in five separate blocks. The first model
(Block 1) was statistically significant and explained
16.2% (Nagelkerke’s R2 = .162) of the variance in
outcome, with incompleteness and disgust as
significant predictors and fear, age, gender, and
time between baseline and follow-up being nonsig-
nificant. In the second, third, and fourth models
(Blocks 2–4), baseline OCD symptom severity
(CY-BOCS), comorbidity, and symptom severity
within OCD dimensions, were added in a sequential
fashion. Each of the models was significant but the
addition of these variables did not significantly
increase the explained (outcome) variance. Across
the first four models, incompleteness and disgust
remained the only significant predictors. Treatment
variables were then entered as covariates in the final
model (Block 5), resulting in a significant model
overall and a significant increase in the variance in
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outcome explained (from 23.1 to 35.5%). Again,
incompleteness and disgust significantly predict-
ed outcome, as did declining ERP and baseline
CY-BOCS total score.
For the final model, the assumption of propor-

tional odds was not met (test of parallel lines,
p b .001). This assumption, however, is known to
be overly conservative in models with multiple
independent and continuous variables (Brant,
1990). As there were few participants in the partial
response category (n = 10), we reran themodel with
a three-level outcome variable (remission, partial
response/response, and no response). For this
model, the assumption of proportional odds held
(p = .686) and, importantly, OR estimates for three
out of the four significant predictors were nearly
constant across the three- versus four-level models
(0.87 vs. 0.86 for baseline CY-BOCS; 1.55 vs. 1.59
for incompleteness; 1.54 vs. 1.57 for disgust;
respectively), with all of these predictors also
reaching statistical significance in the three-level
model. However, in the three-level model, declin-
ing ERP was not a statistically significant predictor
of outcome (p = .06) and its association with
outcome was attenuated (ORs = 2.94 vs. 3.42,
respectively).
Not reported in Table 2, we carried out three

univariate ordinal regressions with the dependent
variable being outcome defined as above, and
fear, incompleteness, and disgust as separate
predictor variables. Looked at in this univariate
way, disgust remained a significant predictor of
outcome (OR = 1.43, 95% CI for OR: [1.13,
1.80], p = .003) while incompleteness only
approached significance (OR = 1.30, 95% CI for
OR: [0.97, 1.74], p = .074). Fear remained as a
nonsignificant predictor of outcome (OR = 0.99,
95% CI for OR: [0.73, 1.34], p = .943).
As we used only a single indicator of comorbidity

(presence/absence of diagnoses other than OCD) in
the ordinal regression analysis described above, we
ran an exploratory analysis in which additional
information about comorbidity was included.
Specifically, having a lifetime history of tic disorder,
having a neurodevelopmental disorder (attention-
deficit/hyperactivity disorder [ADHD] and/or au-
tism), meeting diagnostic criteria for major depres-
sive disorder, and meeting diagnostic criteria for at
least one anxiety disorder, were included as
predictors in a model along with age and gender.
This model was statistically significant, X2(6) =
13.24, p = .039, and the results are presented in
Table 3. The only significant predictor was having a
neurodevelopmental disorder, the presence of
which at baseline was associated with poorer
outcome.
NIVERSITY from ClinicalKey.com by Elsevier on December 
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Table 2
Results of the Hierarchical Ordinal Regression Model

Block Model statistics Variables OR p
OR
95% CI

1 X2 = 17.817
df = 6
p for model = .007
Nagelkerke’s R2 = 16.2%

Fear
Incompleteness
Disgust
Baseline to follow-up (months)
Male vs. female
Age (years)

0.85
1.38
1.42
0.96
1.10
1.13

.354

.039

.006

.187

.798

.098

[0.61, 1.20]
[1.02, 1.88]
[1.10, 1.82]
[0.91, 1.02]
[0.52, 2.35]
[0.98, 1.30]

2 X2 = 21.236
df = 7
p for model = .003
Nagelkerke’s R2 = 19.0%
R2 change = 2.8%
p for ΔX2 = .064

Fear
Incompleteness
Disgust
Baseline to follow-up (months)
Male vs. female
Age (years)
Baseline severity (CY-BOCS)

0.91
1.51
1.45
0.96
1.19
1.13
0.92

.618

.012

.004

.189

.649

.094

.061

[0.65, 1.30]
[1.09, 2.10]
[1.13, 1.88]
[0.91, 1.02]
[0.56, 2.57]
[0.98, 1.30]
[0.84, 1.00]

3 X2 = 23.906
df = 8
p for model = .002
Nagelkerke’s R2 = 21.1%
R2 change = 1.1%
p for ΔX2 = .103

Fear
Incompleteness
Disgust
Baseline to follow-up (months)
Male vs. female
Age (years)
Baseline severity (CY-BOCS)
Comorbidity (yes/no)

0.85
1.52
1.46
0.95
1.22
1.10
0.91
1.98

.392

.013

.004

.109

.611

.180

.059

.095

[0.60, 1.23]
[1.09, 2.11]
[1.13, 1.89]
[0.90, 1.01]
[0.56, 2.65]
[0.96, 1.28]
[0.84, 1.00]
[0.89, 4.41]

4 X2 = 26.426
df = 13
p for model = .015
Nagelkerke’s R2 = 23.1%
R2 change = 2.0%
p for ΔX2 = .774

Fear
Incompleteness
Disgust
Baseline to follow-up (months)
Male vs. female
Age (years)
Baseline severity (CY-BOCS)
Comorbidity (yes/no)
Aggressive symptoms
Taboo symptoms
Symmetry symptoms
Contamination symptoms
Miscellaneous symptoms

0.79
1.56
1.57
0.96
1.25
1.10
0.90
1.84
1.05
0.91
0.99
1.00
1.02

.311

.030

.018

.144

.591

.208

.035

.150

.442

.182

.894

.973

.820

[0.49, 1.25]
[1.04, 2.32]
[1.08, 2.30]
[0.90, 1.02]
[0.55, 2.83]
[0.95, 1.28]
[0.82, 0.99]
[0.80, 4.25]
[0.92, 1.20]
[0.78, 1.05]
[0.88, 1.12]
[0.87, 1.14]
[0.89, 1.16]

5 X2 = 43.704
df = 17
p for model b .001
Nagelkerke’s R2 = 35.5%
R2 change = 12.4%
p for ΔX2 = .002

Fear
Incompleteness
Disgust
Baseline to follow-up (months)
Male vs. female
Age (years)
Baseline severity (CY-BOCS)
Comorbidity (yes/no)
Aggressive symptoms
Taboo symptoms
Symmetry symptoms
Contamination symptoms
Miscellaneous symptoms
Declining ERP
SSRIs
Sedatives
Number of CBT sessions

0.70
1.59
1.57
0.94
1.27
1.03
0.86
1.92
1.11
0.92
1.00
0.99
1.07
3.42
2.83
1.57
1.04

.163

.031

.028

.088

.589

.719

.010

.150

.150

.288

.954

.857

.348

.031

.080

.428

.232

[0.43, 1.16]
[1.04, 2.41]
[1.05, 2.34]
[0.88, 1.01]
[0.54, 3.00]
[0.88, 1.20]
[0.77, 0.97]
[0.79, 4.68]
[0.96, 1.29]
[0.79, 1.07]
[0.89, 1.14]
[0.85, 1.14]
[0.93, 1.23]
[1.12,10.44]
[0.88, 9.08]
[0.51, 4.84]
[0.98, 1.11]

Note. Treatment outcome: 1= remission; 2 = response; 3 = partial response; 4 = no response; OR = odds ratio; CY-BOCS =Children’s Yale–
Brown Obsessive Compulsive Scale; ERP = exposure and response prevention; SSRI = selective serotonin reuptake inhibitor; CBT =
cognitive-behavioral therapy.
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Table 3
Results of the Ordinal Regression Model With Different
Comorbid Conditions as Predictors

Predictor OR p
OR
95% CI

Age (years) 1.11 .116 [0.97, 1.27]
Male vs. female 1.03 .939 [0.48, 2.22]
Neurodevelopmental disorder 3.70 .005 [1.47, 9.09]
Lifetime history of tic disorder 0.90 .810 [0.40, 2.04]
Major depressive disorder 0.99 .984 [0.25, 3.85]
Anxiety disorder 1.27 .403 [0.61, 2.63]

Note. Treatment outcome: 1 = remission; 2 = response; 3 = partial
response; 4 = no response; OR = odds ratio.

60 cerv in & perr in
Outcome as Indexed by Posttreatment CY-BOCS
Severity
A linear regression was carried out with total scores
on the CY-BOCS at follow-up as the dependent
variable and baseline CY-BOCS scores, fear,
incompleteness, disgust, age, gender, and time
between baseline and follow-up as predictors (all
entered as a single block). The overall model was
significant, F(7,103) = 2.60, p = .017, accounting
for 15.0% of the variance in outcome (R2 = .150).
No predictors in the model emerged as statistically
significant, although incompleteness (β = .182,
p = .060), disgust (β = .173, p = .075), and age
(β = .178, p = .071) approached significance;
these variables also had the highest standardized
beta coefficients. Full results are available from
MC.

Response as Indexed by Total CY-BOCS Score
Below 15 at Follow-Up
A logistic regression was carried out with a binary
response status using the recommended cutoff of 15
for CY-BOCS at follow-up as an indication of
treatment response (responders: n = 52; nonre-
sponders: n = 59) as the dependent variable. The
same predictors as in the linear regression were used
and entered in a single block. The overall model was
significant, X2(6) = 21.83, p = .003, accounting for
23.8%of the variance in outcome (Nagelkerke’sR2 =
.238). The only significant predictors of outcomewere
incompleteness (OR = 1.86, p = .002) and disgust
(OR = 1.47, p = .011), with higher levels on both
variables being associated with higher risk of nonre-
sponse. Again, full results are available from MC.

Discussion
The primary aim of the present study was to fill an
important knowledge gap in the literature by
examining whether the involvement of fear, incom-
pleteness, or disgust in baseline OCD symptoms
predicted outcomes in a large sample of clinically
Downloaded for Anonymous User (n/a) at VANDERBILT U
02, 2022. For personal use only. No other uses without per
referred youth entering treatment for OCD. Over-
all, having OCD symptoms that involved high
levels of incompleteness and disgust, but not fear,
predicted poorer outcome. Importantly, incom-
pleteness and disgust predicted outcome after
controlling for several other variables, including
the baseline severity of OCD symptoms at both the
overall and dimensional level. The latter result
suggests that a felt sense of incompleteness appears
to exert an influence on outcome over and above
the effect of symmetry obsessions and ordering and
arranging rituals where this emotion-related moti-
vator has been shown to be most involved (Cervin
et al., 2019a). Likewise, the felt sense of disgust
influenced outcomes over and above the severity of
contamination obsessions and washing rituals
where this emotion has been shown to be most
involved (Cervin et al., 2019a). These results, if
replicated, may be highly relevant for the clinical
management of pediatric OCD and suggest that
assessments of the emotions that accompany and
potentially underpin individual OCD symptoms (or
groups of symptoms) may provide a better ground
for personalized care than assessment of overt
symptoms alone.
Notably, incompleteness and disgust are gener-

ally not addressed in standard CBT approaches to
pediatric OCD, wherein improvements are assumed
to occur as the result of fear/avoidance responses to
OCD-relevant stimuli being gradually extinguished
through repeated ERP exercises (Abramowitz et al.,
2009; Foa &McLean, 2016). There is a small body
of experimental evidence suggesting that evoked
disgust habituates more slowly than fear/anxiety,
and that more exposure sessions may be needed to
adequately address disgust reactions as compared
to fear/anxiety reactions (Olatunji, Smits,
Connolly, Willems, & Lohr, 2007). However, to
the best of our knowledge, no studies have
experimentally investigated the efficacy of ERP in
relation to the felt experience of disgust or
incompleteness during treatment for pediatric
OCD. Such studies may elucidate whether modifi-
cations to existing treatment approaches to better
address these (and other) emotion-related motiva-
tors can improve outcomes.
While not a primary aim of the present study, we

investigated the role played by several sociodemo-
graphic and clinical variables that have previously
been identified as predictors of pediatric OCD
outcomes. Age and gender did not predict outcome,
but consistent with several previous investigations
(Storch et al., 2008; Weston, Hodgekins, &
Langdon, 2016), participants with a comorbid
neurodevelopmental disorder (ADHD or autism)
responded less well to treatment, highlighting the
NIVERSITY from ClinicalKey.com by Elsevier on December 
mission. Copyright ©2022. Elsevier Inc. All rights reserved.
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need for efforts to improve OCD outcomes in this
subgroup of patients. Contrary to expectations and
some previous studies (see Ginsburg et al., 2008;
Torp et al., 2015, for summaries of the extant
literature), higher pretreatment levels of OCD
symptom severity (overall) predicted a more posi-
tive treatment response. This finding is most
probably a consequence of using the internationally
recommended coding scheme for assessing outcome
in pediatric OCD trials (Mataix-Cols et al., 2016)
in which a 35% reduction in CY-BOCS scores
during treatment is indicative of treatment response
(25% reduction for partial response). We note that
previous OCD treatment studies have often used
arbitrary cutoffs on the CY-BOCS (e.g., 12 or 16)
to define a clinically meaningful treatment re-
sponse. In these studies, participants with high
pretreatment scores on the CY-BOCS who failed to
fall below this arbitrary cutoff have been identified
as nonresponders, even though they may have
experienced large reductions in symptoms.
Further, those who began a course of CBT for

OCD but then declined to engage in ERP had
poorer outcomes. This is in line with evidence
suggesting that ERP is one of the main, therapeu-
tically active components of CBT for pediatric
OCD (Ost et al., 2016). However, when we reran
the analyses with outcome divided into three
response groups (remission, response, no response),
declining ERP was no longer a significant predictor
of outcome. Half of the participants who refused to
engage in ERP exercises also received an SSRI and
this may partly account for these findings. It is also
possible that those who refused ERP did so because
they experienced a significant drop in the severity of
their OCD symptoms during the psychoeducational
phase of treatment that occurred prior to ERP.
Hence, they may have been less motivated to engage
in ERP exercises, which can be emotionally distres-
sing.
Overall, these findings suggest that the relevance

or strength of individual predictors may vary
slightly depending upon how one defines OCD
outcomes. Nevertheless, in the present study, high
levels of disgust and incompleteness during OCD
symptoms at baseline were consistent predictors of
OCD response status defined at an ordinal or
binary level (and approached significance when a
continuous outcome was used), and importantly,
when other predictor variables were included in the
model.
The present findings need to be viewed within the

context of certain limitations. First, all data were
collected from youth referred for treatment to a
single specialist (outpatient) psychiatric unit in
Southern Sweden, and there was no control or
Downloaded for Anonymous User (n/a) at VANDERBILT UNIV
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comparison group. Second, follow-up assessments
occurred up to 2 years after the pretreatment
assessment for some participants. Thus, those
who had poorer outcomes at the follow-up may
have included a mixture of youth who never
responded to treatment and those who relapsed.
Third, the assessment of emotion involvement in
OCD is in its infancy. The present study used an
interview-based measure that assessed emotion
involvement in OCD symptoms in a retrospective
fashion (during the last week). Studies are needed
that add other modes of assessment (e.g., behav-
ioral, physiological, neurological moment-to-
moment assessment of emotions during ongoing
OCD symptoms), careful measurement of treat-
ment components and outcomes, and comparison
groups (e.g., anxiety-disordered youth). Fourth, our
primary method for assessing predictors was an
ordinal regression model with OCD outcomes
defined as a four-level response status as recently
recommended in the literature. However, when
fear, incompleteness, and disgust were evaluated as
univariate predictors of this four-level outcome, the
results for fear and disgust remained unchanged,
but incompleteness now failed to reach statistical
significance. This was true despite the ORs for
incompleteness being largely similar (ORs = 1.38
vs. 1.30, respectively) in the two models. Thus, firm
conclusions about the role of these emotions in
treatment outcome for pediatric OCD awaits
replication studies, with OCD outcomes defined
in several different ways. Finally, the occurrence of
a particular emotion during an OCD symptom does
not necessarily mean that this emotion is the cause,
primary motivator, or only maintaining factor for
that symptom or the disorder. The symptoms of
OCD and the disorder itself are likely to be
multidetermined and maintained by several factors.
Despite these limitations, the present results add

to a small but growing body of literature suggesting
that the topography and function of the emotional
experiences that accompany OCD symptoms rep-
resent important targets for further study. Further
treatment outcome studies are needed (carried out
under more controlled conditions), with the longer-
range possibility that targeting emotion-related
motivators directly in treatment may improve
treatment efficacy.
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