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Abstract

IMPORTANCE Neurobiological models have postulated shared neural mechanisms between
obsessive-compulsive disorder (OCD) and substance use disorders, but results from clinical and
epidemiological studies are conflicting or even suggest that OCD may be protective against
substance misuse.

OBJECTIVE To investigate whether OCD and obsessive-compulsive symptoms are associated with
substance misuse and the extent to which shared genetic and/or environmental factors account for
this association.

DESIGN, SETTING, AND PARTICIPANTS In this cohort study, individuals in the general population
of Sweden born between January 1, 1932, and December 31, 1997 (population cohort), were followed
up through Swedish nationwide registers from January 1, 1997, to December 31, 2013. The second
cohort included twin participants in the Child and Adolescent Twin Study in Sweden (CATSS)
followed up from ages 18 to 24 years. Data were analyzed from March 1, 2021, to March 31, 2022.
EXPOSURES Lifetime International Statistical Classification of Diseases and Related Health
Problems, Tenth Revision, diagnosis of OCD in the National Patient Register (population cohort 1), and
self-reported obsessive-compulsive symptoms at 18 years of age (CATSS cohort).

MAIN OUTCOMES AND MEASURES Substance misuse was defined as registered substance
use-related disorder, criminal conviction, or death (population cohort), and self-reported alcohol and
drug dependence symptoms at 18 and 24 years of age (CATSS cohort).

RESULTS The general population cohort included 6 304 188 individuals (48.9% women and 51.1%
men; median baseline age, 30.5 [IQR, 15.0-46.4] years), of whom 27 342 had an OCD diagnosis.
Obsessive-compulsive disorder was associated with an elevated risk of substance misuse (hazard
ratio, 3.68 [95% Cl, 3.52-3.85]). In the 9230 individuals in the CATSS cohort (5551 women [60.1%]
and 3679 men [39.9%]), obsessive-compulsive symptoms at 18 years of age were associated with
increased symptoms of alcohol dependence (concurrent [n = 9219], 3 = 0.18 [95% Cl, 0.16-0.201;
longitudinal [n = 3381], B = 0.10 [95% Cl, 0.06-0.14]) and drug dependence (concurrent [n = 749],
B =019[95% Cl, 0.11-0.271; longitudinal [n = 452], B = 0.15 [95% CI, 0.04-0.25]). Comorbid anxiety
and depression did not entirely explain the associations in either cohort. Using data from full siblings
and maternal half-siblings (population cohort) and monozygotic and dizygotic twins (CATSS cohort)
provided estimates of the relative contribution of genetic and environmental influences to the
covariance between OCD and obsessive-compulsive symptoms and substance misuse or

dependence. The associations were explained by genetic (56%-68%) and nonshared environmental (32%-

44%) factors.

(continued)
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Key Points

Question Do individuals with
obsessive-compulsive disorder (OCD) or
obsessive-compulsive symptoms have
an elevated risk of substance misuse,
and if so, to what extent do shared
genetic and/or environmental factors

account for their association?

Findings This Swedish cohort study of
6304 188 individuals from the general
population and 9230 individuals in a
separate twin cohort found that
individuals with an OCD diagnosis had a
3.7-fold elevated risk of any substance
misuse outcome. The association of
OCD and obsessive-compulsive
symptoms with substance misuse was

partially attributed to shared genetics.

Meaning These findings suggest that
regular screening for substance use and
problems should be included in routine
clinical management of patients

with OCD.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE The findings of this Swedish population-based cohort study
challenge the notion that OCD is protective against developing substance misuse. The association of
OCD and obsessive-compulsive symptoms with substance misuse was largely explained by shared
genetics but was also compatible with partial environmental mediation.

JAMA Network Open. 2022;5(6):€2214779. doi:10.1001/jamanetworkopen.2022.14779

Introduction

Neurobiological models of obsessive-compulsive disorder (OCD) postulate the involvement of
several parallel, partly segregated, cortico-striato-thalamo-cortical circuits."> Among these, a ventral
affective circuit, which includes the orbitofrontal cortex, nucleus accumbens, and thalamus, is
thought to be involved in reward processing." Consequently, neurobiological models predict an
association of OCD with substance use disorders (SUDs) and behavioral addictions,*® possibly
reflecting a shared compulsivity endophenotype.”° However, empirical support for this predictive
model has been mixed.

Remarkably, whether individuals with OCD have higher prevalence of SUDs compared with the
general population remains unclear. Studies with clinical samples'®* have reported SUD prevalence
similar to that of the general population. Other studies’™” have even suggested that people with
OCD might be less likely to use substances owing to risk aversion. In contrast, epidemiological
surveys'®22 have found an elevated risk of SUDs in individuals with OCD. However, many clinical
studies did not include a control group, and epidemiological surveys often had few cases with OCD,
resulting in imprecise estimates. Moreover, the lack of longitudinal and genetically informative data
has hindered progress in this field.

The heritability of both OCD and SUDs is well established,?3° but studies are only beginning to
clarify the contribution of familial influences to their association. Although some studies found no

familial coaggregation,’®"

an elevated risk of OCD among first-degree relatives of individuals with
alcohol dependence has been reported.?® A study using genome-wide association study (GWAS)
summary statistics found a statistically nonsignificant negative genetic correlation between OCD and
SUDs,?” whereas the latest GWAS of OCD shows a positive genetic correlation with alcohol
dependence.? Theoretically, a shared endophenotype for OCD and SUDs should manifest as a
positive genetic correlation between the two. On the other hand, a direct effect of OCD on SUDs (eg,
via self-medication) would be detected as a nonshared environmental correlation, independent of
shared genetics. Quantitative genetic studies can test these competing hypotheses, but to our
knowledge, no prior sibling or twin studies exist.

We studied the association of OCD with substance misuse in 2 population-based cohorts. First,
we investigated associations between clinician-diagnosed OCD and substance misuse-related
outcomes in the Swedish general population. Second, using a large twin sample, we studied whether
self-reported obsessive-compulsive symptoms were associated with concurrent and subsequent
alcohol and drug dependence symptoms among young adults. In both cohorts, we examined
whether the associations were explained by anxiety and depression and estimated the relative
contribution of genetic and environmental influences to the covariance between OCD and obsessive-
compulsive symptoms and substance misuse.

Methods

Data
The Regional Ethical Review Board in Stockholm approved the register linkage for the population-
based cohort. Informed consent was not required because the data have been anonymized. The
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Child and Adolescent Twin Study in Sweden (CATSS) was approved by the Regional Ethics Review
Board in Stockholm. The participants provided informed consent. This study was reported according
to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline.

Population Cohort

The population cohort included people born in Sweden between January 1, 1932, and December 31,
1997, excluding those who died or emigrated before the start of follow-up (n = 445 893). A total of
6304188 individuals were linked to nationwide registers via the personal identity number assigned
to Swedish residents.2® We used the National Patient Register (NPR),3° the Crime Register,>' the
Cause of Death Register,>? the Migration Register,3* and the Multi-Generation Register, which allows
for linking individuals with their parents.>* The cohort was followed up from January 1, 1997, or the
15th birthday, whichever occurred last, until the date of outcome, first emigration, death, or
December 31, 2013, whichever occurred first.

We identified full siblings and maternal half-siblings within the cohort. From each sibling cluster,
we selected first- and second-born siblings whose age difference was not more than 5 years.
Adoptees and twins were excluded. This subcohort included 3 317168 full siblings and 130 256 half-
siblings. The same person could appear in a full-sibling and a half-sibling pair.

Twin Cohort

The CATSS is an ongoing longitudinal study targeting all twins born in Sweden since July 1,1992.3°
Our sample consisted of participants (born January 1,1993, to December 31, 2001) who provided
information on OCD, anxiety, depression, and substance misuse symptoms at 18 years of age and
who endorsed using alcohol or drugs (n = 9230). Participants with missing values were excluded

(n = 3473). A subset of the sample had follow-up data at 24 years of age. Those who endorsed using
alcohol or drugs were included (n = 3414). Participants who had not used alcohol or drugs at 18 years
of age but reported use at 24 years of age (n = 426) were also included in the age 24 sample.

Measures

Population Cohort

Exposure: OCD | We collected International Statistical Classification of Diseases and Related Health
Problems, Tenth Revision (ICD-10), diagnoses of OCD (code F42) from the NPR. The NPR covers
ICD-10 diagnoses from psychiatric inpatient and outpatient specialist services since 1997 and 2001,
respectively. Diagnoses registered before 6 years of age were excluded to avoid diagnostic
misclassification. The ICD-10 codes for OCD in the NPR have excellent validity and reliability.3® The
date of the first OCD diagnosis was used as a time-varying exposure.

Outcomes: Substance Use-Related Disorders, Criminal Convictions, and Deaths | We defined
substance-related disorders as any /CD-10 code for SUDs, alcohol- and/or drug-related somatic
conditions, or poisoning by alcohol and/or drugs registered between January 1, 1997, and December
31,2013, in the NPR (eTable 1in the Supplement). Alcohol-related disorders were defined in
accordance with previously established guidelines.3” To improve validity, we excluded registrations
before 15 years of age. We retrieved alcohol- and drug-related deaths from the Cause of Death
Register (eTable 1in the Supplement). Substance use-related convictions in the Crime Register
included driving under the influence of alcohol and drugs. The age for criminal responsibility in
Sweden is 15 years.

Covariates: Psychiatric Disorders | A priori covariates were comorbidity with lifetime diagnoses of
anxiety (/CD-10 code F40-F41) and depressive (ICD-10 codes F32-F34 and F38-F39, excluding F34.0)
disorders in the NPR. In post hoc analyses, we also included other relevant psychiatric disorders
(eMethods in the Supplement).
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Twin Cohort

Exposure: Obsessive-Compulsive Symptoms | At 18 years of age, the twin participants completed
the Brief Obsessive-Compulsive Scale,>® which is based on the clinician-administered Yale-Brown
Obsessive-Compulsive Scale. Participants rated each of its 15 items as never, past, or current. In
accordance with previous studies,® we combined the 2 endorsing categories, coding past and
current as 1and never as O, and excluded 3 items related to hoarding, dysmorphia, and self-harm
because they do not represent the core OCD phenotype. The 12-item scale had good internal
consistency (Cronbach a = 0.76).

Outcomes: Substance Use and Dependence Symptoms | Alcohol use problems were measured
with the self-reported Alcohol Use Disorders Identification Test*C at 18 and 24 years of age. The
Alcohol Use Disorders Identification Test is a 10-item scale; items 1to 3 relate to consumption of
alcohol (frequency and quantity) and items 4 to 10 measure alcohol dependence and harmful use (ie,
loss of control, withdrawal, neglect of other pursuits, continued use despite harm). Previous research
supports a 2-factor structure, where items 1to 3 load on factor 1and items 4 to 10 load on factor 2.4!
We identified individuals who used alcohol based on item 1 of the Alcohol Use Disorders
Identification Test. The outcome variable, alcohol dependence symptoms, was measured as the sum
of items 4 to 10. Internal consistency of the scale was Cronbach a = 0.67 at 18 years of age and
Cronbach a = 0.70 at 24 years of age.

Drug use problems were measured with the self-reported Drug Use Disorders Identification
t42 at 18 and 24 years of age. The Drug Use Disorders Identification Test consists of 11 items, with
items 1to 4 measuring frequency and quantity of drug use and items 5 to 11 relating to dependence

Tes

and harm. Validation studies have identified a 2-factor structure, with factors representing (1) drug
consumption and (2) dependence and harmful consequences.** We identified participants who used
drugs based on item 1, and measured drug dependence symptoms as the sum of items 5 to 11.
Internal consistency of the scale was Cronbach a = 0.74 at 18 years of age and Cronbach a = 0.83 at
24 years of age.

Covariates: Anxiety and Depressive Symptoms | Anxiety was measured at 18 years of age with
the self-reported Screen for Child Anxiety Related Emotional Disorders.** The Screen for Child
Anxiety Related Emotional Disorders is a validated,*+#® 38-item symptom checklist with items
reflecting common anxiety diagnoses. ltems are scored on a 3-point scale. Internal consistency of the
scale was Cronbach a = 0.93.

Depressive symptoms were measured at 18 years of age with a self-reported version of the
Center for Epidemiologic Studies Depression Scale,*” which includes 11 items scored on a 4-point
scale. The scale has good psychometric properties.*® Internal consistency of the scale was Cronbach
a=0.87

Statistical Analysis

Phenotypic Associations

Data were analyzed from March 1, 2021, to March 31, 2022. In the population cohort, we used Cox
proportional hazards regression, with age as the underlying timescale, to estimate the association
between OCD and substance misuse outcomes. We present estimates for the full sample and
separately for men and women. Further, we estimated the cumulative incidence of any alcohol- or
drug-related disorder for individuals with and without a lifetime diagnosis of OCD using Kaplan-Meier
survival estimates under the assumption of no competing risks. The Kaplan-Meier estimation was
restricted to individuals 15 years or younger in 1997 (n = 1623 889). To test whether the association
between OCD and substance misuse was explained by comorbid anxiety and depressive disorders,
the analyses were repeated adjusting for these diagnoses. For a post hoc analysis, we also adjusted
for other psychiatric comorbidities (eMethods in the Supplement). All models were adjusted for sex
and birth year.
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In the CATSS cohort, we used linear regression to estimate concurrent and longitudinal
associations between obsessive-compulsive symptoms and alcohol and drug dependence
symptoms. Concurrent associations were estimated by regressing dependence symptoms at 18 years
of age on obsessive-compulsive symptoms at 18 years of age. For longitudinal associations,
dependence symptoms at 24 years of age were regressed on obsessive-compulsive symptoms in
participants at 18 years of age with complete data at 24 years of age. Both models were also
estimated adjusting for anxiety and depressive symptoms at 18 years of age. Finally, dependence
symptoms at 24 years of age were regressed on obsessive-compulsive symptoms with adjustment
for dependence symptoms at 18 years of age. Exposure and outcome variables were standardized. All
models adjusted for sex and birth year. We used cluster-robust SEs to account for clustering of
observations. Analyses were conducted with Stata, version 17 (StataCorp LLC.).

Quantitative Genetic Models

We conducted quantitative genetic modeling to estimate the contribution of genetic and
environmental factors to the associations of lifetime OCD with any substance misuse (population
cohort) and obsessive-compulsive symptoms with alcohol dependence symptoms at 18 years of age
(CATSS cohort). We used the full-sibling and maternal half-sibling design in the population cohort
and the classical twin design in the CATSS cohort. Both designs rely on assumptions concerning
genetic and environmental sharing within twin and sibling pairs: monozygotic twins are genetically
identical, whereas dizygotic twins share approximately 50% of their segregating genes. Similarly, full
siblings share 50% of their genes, whereas maternal half-siblings share approximately 25%. All
sibling types are assumed to share environments with their cosibling equally. Using structural
equation modeling, the variance of a phenotype and the covariance between phenotypes was
decomposed into latent additive genetic (A), shared environmental (C), and nonshared
environmental factors (E). We also calculated genetic and environmental correlations (ie, the
correlation of genetic and environmental variance components between the 2 traits). We used the
direct-symmetric parameterization, which lowers the risk for type | errors, but can produce negative
variance contributions.*® For dichotomous variables, we used a liability-threshold model where the
categories (lifetime diagnosis of OCD and substance misuse present vs not present) were assumed to
reflect an underlying normal distribution of liability.>° Models were adjusted for sex and birth year.
The model with fewer parameters was considered to have the best fit if not significantly worse than
the full ACE-ACE model (including A, C, and E components for both phenotypes), as indicated by the
Akaike information criterion and P value for the reduction of model fit in the likelihood ratio test.
Two-sided P < .05 indicated statistical significance. Analyses were conducted with R, version 4.0.5 (R
Core Team).

Results

Phenotypic Associations

Population Cohort

The cohort included 6 304 188 individuals (48.9% women and 51.1% men; median age, 30.5[IQR,
15.0-46.4] years) with a median length of follow-up of 16.9 (IQR, 11.2-16.9) years. Altogether 27 342
individuals had an OCD diagnosis (57.2% women and 42.9% men). The median age at first OCD
diagnosis was 28.0 (IQR, 20.3-39.8) years. Cohort characteristics are presented in eTable 2 in the
Supplement.

Obsessive-compulsive disorder was associated with an elevated risk of all substance misuse
outcomes compared with individuals without OCD (Table 1), specifically, a 4.5-fold increased risk of
alcohol-related disorder (hazard ratio [HR], 4.51[95% Cl, 4.25-4.79]), 6.7-fold increased risk of any
drug-related disorder (HR, 6.69 [95% Cl, 6.33-7.07]), 1.2-fold increased risk of substance use-related
criminal conviction (HR, 1.24 [95% Cl, 1.09-1.41]), and 5.2-fold increased risk of substance use-related
death (HR, 5.20 [95% Cl, 4.45-6.08]). The risk of sedative- and other drug-related disorders was
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particularly elevated, with 10.5-fold (HR, 10.53 [95% Cl, 9.84-11.28]) and 6.3-fold (HR, 6.32 [95% ClI,
5.86-6.81]) increased risks, respectively, compared with individuals without OCD.

As shown in the Figure, the cumulative incidence of alcohol- and drug-related disorders in
individuals with OCD was 23% by 32 years of age (5% in the general population). Differences
between groups were evident by 16 years of age (based on nonoverlapping 95% Cls).

When adjustments were made for anxiety and depressive disorders, all associations greatly
attenuated (Table 1). Most of the associations remained elevated even after adjustment, except for
cannabis (HR, 0.87 [95% Cl, 0.75-1.01]), stimulants (HR, 1.06 [95% Cl, 0.93-1.22]), and substance-
related criminal convictions (HR, 0.54 [95% Cl, 0.47-0.62]). A post hoc analysis adjusting for other
psychiatric comorbidities attenuated the associations but did not fully explain them, except in
substance-related convictions (HR excluding attention-deficit/hyperactivity disorder, 0.77 [95% Cl,

Table 1. Association of Obsessive-Compulsive Disorder With Substance Misuse Outcomes by Sex in the Population Cohort

Individuals, No. (%)

HR (95% Cl)

Unaffected general

Adjusted for sex

Adjusted for sex, birth
year, and anxiety and

Outcome With OCD population and birth year depressive disorders
All 27 342 (100) 6276846 (100) NA NA
Men 11717 (100) 3212821 (100) NA NA
Women 15625 (100) 3064 025 (100) NA NA
Any substance misuse outcome 5444 (19.9) 359393 (5.7) 3.68(3.52-3.85) 1.10(1.05-1.15)
Men 2571 (21.9) 247188 (7.7) 2.76 (2.58-2.95) 0.91 (0.86-0.98)
Women 2873 (18.4) 112205 (3.7) 4.92 (4.64-5.23) 1.30(1.22-1.38)
Alcohol-related disorders 2720(9.9) 163591 (2.6) 4.51 (4.25-4.79) 1.10 (1.04-1.17)
Men 1449 (12.4) 112223 (3.5) 4.01 (3.69-4.36) 1.00 (0.92-1.09)
Women 1271 (8.1) 51368(1.7) 4.99 (4.58-5.43) 1.19(1.09-1.30)
Acute alcohol intoxications 1577 (5.8) 90351 (1.4) 3.64 (3.38-3.93) 1.13(1.05-1.22)
Men 716 (6.1) 54203 (1.7) 3.43 (3.08-3.83) 1.08(0.97-1.21)
Women 861 (5.5) 36148 (1.2) 3.80(3.43-4.22) 1.17 (1.06-1.30)
Any drug-related disorders 3279 (12.0) 100165 (1.6) 6.69 (6.33-7.07) 1.28(1.22-1.36)
Men 1434 (12.2) 57595 (1.8) 5.76 (5.30-6.25) 1.11(1.02-1.20)
Women 1845 (11.8) 42570 (1.4) 7.94 (7.37-8.55) 1.52 (1.41-1.64)
Opioid-related disorders 618 (2.3) 21810(0.3) 6.19 (5.52-6.95) 1.22 (1.09-1.37)
Men 280 (2.4) 12986 (0.4) 5.79 (4.90-6.83) 1.10(0.93-1.29)
Women 338(2.2) 8824 (0.3) 6.79 (5.78-7.97) 1.39(1.18-1.63)
Cannabis-related disorders 448 (1.6) 17410 (0.3) 3.72 (3.31-4.32) 0.87 (0.75-1.01)
Men 300 (2.6) 13396 (0.4) 3.57 (2.98-4.28) 0.83 (0.69-0.99)
Women 148 (0.9) 4014 (0.1) 4.20 (3.24-5.45) 1.00 (0.77-1.30)
Sedative-related disorders 1942 (7.1) 44013 (0.7) 10.53 (9.84-11.28) 1.72 (1.60-1.84)
Men 734 (6.3) 20411 (0.6) 10.52 (9.45-11.70) 1.58 (1.42-1.76)
Women 1208 (7.7) 23602 (0.8) 10.82(9.90-11.82) 1.86 (1.70-2.03)
Stimulant-related disorders 495 (1.8) 18999 (0.3) 4.89 (4.26-5.61) 1.06 (0.93-1.22)
Men 244 (2.1) 12929 (0.4) 3.77 (3.08-4.62) 0.80 (0.65-0.98)
Women 251(1.6) 6070 (0.2) 6.55 (5.43-7.90) 1.50(1.24-1.81)
Other drug-related disorders 1620 (5.9) 49547 (0.8) 6.32 (5.86-6.81) 1.20(1.11-1.29)
Men 801 (6.8) 32002 (1.0) 5.27 (4.73-5.87) 0.98 (0.88-1.09)
Women 819 (5.2) 17 545 (0.6) 7.84 (7.08-8.70) 1.52(1.37-1.69)
Substance-related convictions 697 (2.5) 122703 (2.0) 1.24(1.09-1.41) 0.54 (0.47-0.62)
Men 511 (4.4) 106848 (3.3) 1.05(0.90-1.22) 0.47 (0.40-0.55)
Women 186 (1.2) 15855 (0.5) 2.13(1.69-2.69) 0.77 (0.61-0.97)
Substance-related deaths 161 (0.6) 27479 (0.4) 5.20 (4.45-6.08) 2.33(1.91-2.61)
Men 105 (0.9) 21317 (0.7) 4.62 (3.81-5.61) 2.10 (1.72-2.55)
Women 56 (0.34) 6165 (0.2) 6.87 (5.27-8.95) 2.58 (1.98-3.37)

Abbreviations: HR, hazard ratio; NA, not applicable; OCD, obsessive-compulsive disorder.
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0.67-0.87]; HR excluding bipolar disorder, 1.04 [95% Cl, 0.92-1.19]; HR excluding psychotic disorders,
1.04 [95% Cl, 0.91-1.18]; HR excluding personality disorders, 0.96 [95% Cl, 0.84-1.09]) (eTable 3in
the Supplement).

Twin Cohort
Descriptive statistics of the 9230 individuals in the CATSS cohort (5551 women [60.1%] and 3679
men [39.9%)]) are presented in eTable 4 in the Supplement. Obsessive-compulsive symptoms were
associated with increased symptoms of alcohol and drug dependence (Table 2). Among people who
reported alcohol and drug use, a 1-SD increase in obsessive-compulsive symptoms was associated
with a 0.2-SD increase in concurrent dependence symptoms (for alcohol use [n = 92191, 8 = 0.18
[95% Cl, 0.16-0.20]; for drug use [n = 749], B = 019 [95% Cl, 0.11-0.27]). Similar associations were
observed in the longitudinal analyses (for alcohol use [n = 3381], = 0.10 [95% Cl, 0.06-0.14]; for
druguse [n=452], 3 = 0.15[95% Cl, 0.04-0.25]).

After adjusting for anxiety and depressive symptoms, obsessive-compulsive symptoms were
still associated with symptoms of alcohol dependence, both concurrently (for alcohol use, = 0.12
[95% Cl, 0.09-0.14]; for drug use, B = 0.12 [95% Cl, 0.04-0.20]) and longitudinally (for alcohol use,
3 =0.05[95% Cl, 0.00-0.09]; for drug use, B = 0.11[95% Cl, 0.00-0.22]). Further, obsessive-
compulsive symptoms remained associated with alcohol dependence symptoms at 24 years of age
when we accounted for alcohol dependence symptoms at 18 years of age (8 = 0.05 [95% ClI,
0.01-0.09)).

Figure. Cumulative Incidence of Any Alcohol- or Drug-Related Disorders in the Population Cohort

25+
Individuals with OCD
s 20
g
c
S 15
S
£
2
5 104
=3
g Unaffected individuals Calculations were performed under the assumption of
o
51 no competing risks (estimated as 1 minus the Kaplan-
Meier estimate of survival function with 95% Cls)
0+ : : ! ! . among individuals with a lifetime diagnosis of
15 18 21 A 24 2 30 obsessive-compulsive disorder (OCD) and unaffected
e, T . .
No. at risk 9&.y individuals from the general population. The analysis
Unaffected individuals 1611648 1420806 1081290 722844 416244 157107 was restricted to individuals with follow-up from 15
Individuals with OCD 12241 11006 8537 5814 3276 1231 years or younger (n = 1623 889).

Table 2. Association of Obsessive-Compulsive Symptoms at 18 Years of Age With Substance Dependence
Symptoms in the Child and Adolescent Twin Study in Sweden Participants Using Alcohol or Drugs

Exposure: obsessive-compulsive symptoms at 18 y, B (95% Cl)

Adjusted for sex, Adjusted for sex,
birth year, and birth year, and
Adjusted for sex anxiety and dependence
Symptom type by age and birth year depression at 18 y symptoms at 18 y
18y
Alcohol dependence among individuals using 0.18(0.16-0.20) 0.12 (0.09-0.14) NA
alcohol (n=9219)
Drug dependence among individuals using drugs ~ 0.19 (0.11-0.27) 0.12 (0.04-0.20) NA

(n=749)

24y

Alcohol dependence among individuals using
alcohol (n=3381)

Drug dependence among individuals using drugs
(n=452)

0.10 (0.06-0.14)?

0.15 (0.04-0.25)

0.05 (0.00-0.09)*

0.11 (0.00-0.22)

0.05 (0.01-0.09)®

NA®

Abbreviation: NA, not applicable.
2 Includes 3389 participants.
® Includes 2965 participants.

€ Model was not estimated owing to insufficient
sample size.
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Quantitative Genetic Analyses

In the population cohort, the phenotypic correlation between OCD and substance misuse was 0.27.
The best-fitting model included A (explaining 55% of the variance) and E (explaining 45% of the
variance) components for OCD and A (57%) and E (43%) components for substance misuse
(eTables 5 and 6, model B, in the Supplement). Additive genetic factors explained 56% of the
covariance between OCD and substance misuse, whereas nonshared environmental factors
explained 44%. The estimated genetic correlation between the phenotypes was 0.28 (95% Cl,
0.24-0.32), and the nonshared environmental correlation was 0.27 (95% Cl, 0.22-0.32).

In the twin cohort, the phenotypic correlation between obsessive-compulsive symptoms and
alcohol dependence symptoms was 0.19. The best-fitting model included A (explaining 36% of the
variance) and E (explaining 64% of the variance) components for OCD symptoms, and A (explaining
46% of the variance) and E (explaining 54% of the variance) components for alcohol dependence
symptoms (eTables 7 and 8, model B, in the Supplement). Additive genetic factors explained 68% of
the covariance, and nonshared environmental influences explained the remaining 32%. The
estimated genetic correlation was 0.31(95% Cl, 0.23-0.40), and the nonshared environmental
correlation was 0.10 (95% Cl, 0.05-0.16).

Discussion

In 2 large, prospective cohorts, we found OCD and obsessive-compulsive symptoms to be associated
with an elevated risk of substance misuse, corroborating findings from earlier cross-sectional
surveys.'®22 Specifically, OCD was associated with a 4.5-fold increased risk of alcohol-related disorders,
a 6.7-fold increased risk of any drug-related disorder, a 1.2-fold increased risk of substance use-related
criminal conviction, and a 5.2-fold increased risk of substance use-related death compared with indi-
viduals without OCD. The higher incidence of alcohol- and drug-related disorders was already evident
by 16 years of age. We found similar associations in the nonclinical CATSS cohort: in 18-year-old partici-
pants, obsessive-compulsive symptoms were associated with increased alcohol and drug dependence
symptoms, both concurrently and longitudinally. Anxiety and depression contributed to the associa-
tions but did not fully account for them. Our results suggest that in contrast to earlier clinical studies,
OCD s associated with at least similarly elevated risk of substance misuse, as are other common mental
disorders.>©->* Regular screening for substance use should therefore be included in routine clinical
management of patients with OCD, even in children and adolescents.

Consistent with the hypothesis of a shared endophenotype for OCD and substance misuse,”®
we found shared genetic factors to explain approximately 56% to 68% of the covariance. The validity
of our results was increased by the use of 2 separate cohorts and study designs with different
assumptions. However, a genetic correlation by itself is insufficient to confirm the hypothesis
because it might reflect some other genetically influenced trait instead of the hypothesized
compulsivity endophenotype. A genetic correlation might reflect vertical pleiotropy (ie, phenotypic
mediation) instead of shared genetic etiology.>® These hypotheses can be tested in future OCD
GWAS benefiting from a substantially increased sample size?® compared with previous efforts.>®

A third major finding was that the association of OCD with substance misuse was not entirely ex-
plained by genetic factors. A nonshared environmental correlation is compatible with an environmen-
tally mediated relationship between the disorders, such as self-medication. However, our study cannot
unequivocally confirm the self-medication hypothesis. We found a particularly high risk of sedative-
related disorders in individuals with OCD, which warrants further investigation. It is possible that people
with OCD are initially prescribed sedatives, eventually leading to misuse or, alternatively, that sedatives
are acquired from other sources. Together, these results indicate that adequate management of
obsessive-compulsive symptoms might be associated with a reduction of substance misuse.>” Interest-
ingly, some evidence suggests that selective serotonin reuptake inhibitors, which constitute the first-
line pharmacological treatment for OCD, could help reduce substance misuse among patients with co-
morbid anxiety and/or depression and SUDs,>®¢° but further research is needed.
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Limitations

Our study had several limitations. First, register data do not capture all individuals with OCD or
substance misuse because the NPR does not include diagnoses from primary care or private clinics,
and some people never seek treatment. Thus, diagnoses in the population cohort represent a select
group of treatment-seeking individuals requiring specialist treatment. This limitation was partially
mitigated with the inclusion of CATSS data, which better captures individuals with less severe
psychopathology. The consistency of findings based on register and twin data increases confidence
in the validity of our results. However, although there is wide consensus that self-reported OCD
symptoms in nonclinical samples reflect milder variants of those observed among individuals with
0CD,® they also likely capture a broader phenotype. Second, we cannot exclude the possibility of a
reverse association in our data. Nevertheless, there is little evidence of substance-induced OCD in
the scientific literature. Third, the associations may have been inflated by common method bias. This
limitation was somewhat mitigated by the inclusion of information from the Crime Register and the
Cause of Death Register, which are independent from the NPR.

Conclusions

In this Swedish population-based cohort study, OCD and obsessive-compulsive symptoms were
associated with an elevated risk of substance misuse, challenging the notion that OCD is protective
against developing substance misuse. The associations of OCD and obsessive-compulsive symptoms
with substance misuse were largely explained by shared genetics, but our findings are also
compatible with an environmentally mediated relationship (eg, self-medication hypothesis).
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