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1.1.Obsessive-compulsive disorder  

1.1.1. Diagnosis and clinical characteristics 

Obsessive-compulsive disorder (OCD) is a psychiatric condition classified under 

an obsessive-compulsive and related disorders (OCRDs) category in the current main 

classificatory systems. Interestingly, the placement of OCD in these diagnostic manuals 

has changed only recently. Classically considered an anxiety disorder both in the 

Diagnostic and Statistical Manual of Mental Disorders (DSM) and in the International 

Classification of Diseases (ICD), OCD is now the main diagnostic entity in a newly 

created OCRDs chapter in the 5th edition of the DSM (DSM-5), published earlier this 

decade (1), and in the 11th version of the ICD (ICD-11), published last year (2). In the 

DSM-5, the corresponding OCRDs chapter also includes body dysmorphic disorder 

(BDD), trichotillomania (hair pulling disorder), excoriation disorder (skin-picking), and 

hoarding disorder, whereas in the ICD-11, these disorders are also included, together 

with olfactory reference disorder and hypochondriasis, highlighting the similarities of 

these disorders across a variety of validators (3, 4). This new clustering of OCRDs both 

in DSM-5 and ICD-11 is based on the increasing evidence of related neurobiological 

and neurocognitive processes shared by them (1, 3, 4). 

OCD is characterised by the occurrence of either obsessions, compulsions or 

both that are time-consuming and cause great impairment in a variety of areas of 

functioning (1). Obsessions are recurrent and persistent thoughts, urges or impulses that 

are experienced as intrusive and unwanted (e.g., fear of being contaminated by germs or 

dirt or fear of contaminating others, intrusive sexually explicit or violent thoughts and 

images), causing marked distress. Compulsions are repetitive behaviours (e.g., hand 

washing, ordering or checking) or mental acts (e.g., counting, praying or repeating 

words silently) that the affected individual feels compelled to perform in response to an 
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obsession or according to rules that must be followed rigidly. Compulsions are aimed at 

preventing or reducing the distress caused by the obsessions or preventing some 

dreaded situation. However, these behaviours are not connected in a realistic way with 

what they are meant to neutralize or they are evidently excessive (1).  

To fulfil diagnostic criteria for OCD, according to the DSM-5, symptoms must 

not be attributable to the effects of a substance or another medical condition, and they 

cannot be better explained by the presence of another mental disorder (1). The 

definition of OCD in DSM-5 has also two specifiers: the degree of insight (ranging 

from good or fair to absent or delusional) and the presence or absence of tics (1). The 

definition of OCD in the ICD-11 is similar to the diagnostic criteria in the DSM-5, 

stressing the presence of recurrent obsessions and compulsions and their repercussion in 

personal, family, social, educational, occupational or other areas of functioning (4). 

OCD has a lifetime prevalence of 2–3% in the general population (5), with 

higher rates in women, compared to men, across the lifespan (6), although paediatric 

clinical samples have been found to be predominantly male (7). The age of onset of 

OCD shows a bimodal distribution, with one peak in preadolescent childhood and 

another peak in early adulthood (8) and with boys, compared to girls, tending to have an 

earlier onset (5). The childhood onset of the disorder seems to be associated with an 

increased risk for familiar transmission of OCD and with the comorbidity with tic 

disorders and attention-deficit hyperactivity disorder (ADHD) (8). If untreated, OCD is 

typically chronic, following a waxing and waning course (9). Individuals with OCD 

also tend to have other lifetime comorbid psychiatric conditions, with the most common 

being anxiety disorders, followed by mood disorders, impulse-control disorders, and 

substance use disorders (10). The pattern of psychiatric comorbidity in paediatric OCD 
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is similar to that of adults, with a distinct association with tic disorders, ADHD, 

oppositional defiant disorder, and pervasive developmental disorders (7).  

Regarding the aetiology of the disorder, family studies and twin studies have 

shown that genetic factors are relevant in the manifestation of OCD (specifically, 

additive genetic factors account for approximately 47% of the familiar risk for OCD) 

and that non-genetic, non-shared environmental factors also have an influence on the 

development of OCD, accounting for the rest of the variance, probably through 

epigenetic mechanisms (11, 12). Although the environmental factors implicated in OCD 

are still deficiently understood, a range of potential environmental risk factors for OCD 

have been proposed including a number of perinatal factors (13), reproductive cycle 

events, and stressful or traumatic life events (14). 

1.1.2. Impairment 

OCD is associated with great impairment across a broad range of functional and 

health-related quality of life domains, with a negative association between symptom 

severity and functional impairment (15). Two population-based studies concluded that 

individuals with OCD experience a profound decrease in educational attainment across 

their lifespan (16) and marked difficulties to participate in the labour market (17). 

The disorder has also been linked with somatic health problems. For example, 

OCD has been associated with a 45% increased risk of metabolic and cardiovascular 

complications (18) and a 43% increased risk of autoimmune diseases, compared to 

unaffected individuals from the general population (19). Furthermore, OCD has been 

associated with a significantly increased mortality risk, particularly in the presence of 

comorbid anxiety disorders, depression or substance use disorders (20).  
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Despite the traditional conception of OCD being associated with a relatively low 

risk of suicidality, recent evidence has shown that individuals with OCD are at an 

increased risk of both death by suicide and suicide attempts (20, 21). 

1.1.3. Current evidence-based treatment 

The evidence-based treatment for OCD includes both cognitive behavioural 

therapy (CBT) and pharmacotherapy (specifically, selective serotonin reuptake 

inhibitors [SSRIs] and clomipramine) for both children and adults (22, 23). Of note, the 

number of controlled treatment studies is smaller in children and young people with 

OCD, compared to adults. 

The evidence-based CBT technique in the treatment of OCD is exposure and 

response prevention (ERP), although different variants of cognitive therapy or a 

combination of ERP and cognitive therapy are also applied. Most research has been 

conducted on individual or group face-to-face treatments, although the efficacy of 

internet-based CBT for children and adolescents and adults with OCD has also been 

shown (24-26).  

Regarding pharmacological treatment, SSRIs are generally also effective, with 

no evidence to support that one medication is better than the others. The current 

recommendation is to use SSRIs rather than clomipramine as first-line pharmacological 

treatment and, although antipsychotics are not effective on their own, they can play a 

role as agents of augmentation when the response to SSRIs is partial (27). 

Neurosurgical procedures have been used for the most severe and treatment-

refractory patients. Ablative techniques or deep-brain stimulation on specific neural 
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structures implicated in OCD have shown to enhance treatment outcomes in some 

individuals with OCD presenting with very refractory symptoms (28). 

1.2. Body Dysmorphic Disorder 

1.2.1. Diagnosis and clinical characteristics 

BDD is a psychiatric disorder, classified under the OCRDs chapter both in DSM-

5 and ICD-11 (1, 2), characterised by the excessive and persistent preoccupation with 

perceived defects or flaws in one’s appearance that are not observable or appear slight to 

others. These symptoms produce important distress or impairment to the sufferer (1). 

Individuals with BDD are most frequently concerned about the appearance of their hair, 

skin, nose, and stomach (29). The presence of repetitive behaviours (e.g., mirror checking 

or camouflaging) or mental acts (e.g., comparing own appearance with that of others) in 

response to the appearance concerns at some point during the course of the disorder is 

necessary to fulfil diagnostic criteria for BDD. The preoccupation about the appearance 

should not be better explained by concerns with body weight in an individual whose 

symptoms meet diagnostic criteria for an eating disorder (1). The definition of BDD in 

DSM-5 has two specifiers: the presence or absence of muscle dysmorphia and the degree 

of insight (ranging from good or fair to absent or delusional) (1). This range of insight is 

consistent with the evidence showing that a broad range of insight can characterize BDD 

beliefs (30). Overall, individuals with BDD show poorer insight than individuals with 

OCD (31). The definition of BDD in the ICD-11 is similar to the above-mentioned 

diagnostic criteria in the DSM-5, stressing that the symptoms should result in significant 

impairment in important areas of functioning (2, 4). 

The weighted prevalence of BDD in the community has been estimated to be 1.9% 

in adults and 2.2% in adolescents (32). Interestingly, the weighted prevalence of BDD in 
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cosmetic surgery settings has been found to be significantly higher (12.2%) (32). 

Regarding sex differences on its distribution, the prevalence of BDD has been found to 

be higher in females than in males (32, 33).  

The mean age of onset of BDD has been reported to be around 16 years and it 

tends to follow a chronic course (34). More severe symptomatology, longer duration of 

the disease, and being an adult have been shown to be predictors of a lower probability 

of remission in BDD (35). Individuals with BDD tend to also have other psychiatric 

disorders during their lifetime, including social anxiety disorder, specific phobia, 

generalized anxiety disorder, major depressive disorder, dysthymia, and OCD (29).  

The available studies assessing the aetiology of BDD have claimed that the 

disorder may be a result of an interaction between predisposing genetic factors and 

environmental stressors. Specifically, twin studies have shown that genetic factors 

account for approximately 42-44% of the variance in BDD symptomatology, with non-

genetic, non-shared environmental factors accounting for the remaining variance (36, 37). 

With regard to the possible environmental factors implicated in BDD, the available 

evidence is scarce and limited, but peer victimisation in school has been prospectively 

associated with the onset of BDD (38). 

1.2.2. Impairment 

BDD is linked to considerable impairment across numerous domains. Among 

adults, BDD is associated with poor social functioning, high rates of unemployment, and 

low quality of life (39). During adolescence, BDD results into poor psychosocial 

functioning and low academic performance, with high rates of school abandonment (40, 
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41). Importantly, individuals with BDD also present increased odds of both suicidal 

ideation and suicide attempts (42). 

A high proportion of individuals with BDD, around 76% of adults and over 40% 

of young patients, seek and receive cosmetic treatments, both surgical and less invasive 

treatments, in an attempt to repair the perceived defects in their appearance (43). 

Although the literature on this topic is limited, these procedures are generally associated 

with negative outcomes in this patient group, including worsening of BDD symptoms and 

self-reported dissatisfaction with the result of the cosmetic treatment (43).  

Despite the impact of BDD, current evidence suggests that the disorder is often 

underrecognized and underdiagnosed (32). This could be influenced by the shame of 

patients in disclosing their BDD symptoms and their reluctance to seek specialist 

psychiatric help. In adolescence, it is also speculated that BDD symptoms may be 

undetected since they overlap with a period in the development when individuals tend to 

be naturally more focused on their physical appearance. Hence, there is a need to improve 

the low level of awareness and knowledge about BDD amongst the public and health 

professionals (32). 

1.2.3. Current evidence-based treatment 

As for OCD, the evidence-based treatment for BDD includes both CBT and 

pharmacotherapy (in particular, SSRIs) (22). There is evidence to recommend CBT as 

the first-line treatment for BDD (22). CBT, also based on ERP, has shown efficacy in the 

treatment of the main symptoms of BDD and some of its comorbid clinical features 

(depressive symptoms and low insight) with gains that are likely to persist, at least, around 
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2-4 months after treatment (44). Concernedly, 46% to 60% of patients do not respond 

sufficiently to CBT and remission is rare (44).  

Regarding pharmacological treatment, SSRIs may be considered in patients with 

BDD (22). Clinical experience indicates that medication may be necessary in more severe 

cases and those with suicidal ideation. The available evidence supports the use of SSRIs, 

which have shown to be effective in the treatment of BDD in the short term (45) and in 

relapse prevention (46). Only two studies to date have assessed possible augmentation 

strategies for patients with BDD who do not respond or respond partially to SSRIs, one 

small open trial (47) and one randomised controlled trial (RCT) (48), which evaluated 

olanzapine and pimozide augmentation of fluoxetine, respectively. No beneficial effects 

of those augmentation strategies were found. 

1.3.Insomnia 

1.3.1. Insomnia and psychiatric disorders 

Insomnia is a medical condition that affects approximately 10% of the general 

population (49). It represents a public health issue, having been associated with an 

increased risk of work disability, car accidents, cardiovascular disease, and an increased 

risk of mortality (50-53). 

Previous research has suggested a link between sleep and psychopathology, which 

is complex and likely to be bidirectional. In contrast with the traditional view of insomnia 

as a consequence of psychiatric conditions (54), some recent research has provided 

evidence that insomnia and sleep onset problems can precede the onset of psychiatric 

diseases such as autism spectrum disorder (55) and bipolar disorder (56), which could 

suggest a potential causal role. 



 17 

As a matter of fact, the association of insomnia with some psychiatric disorders 

has already been well documented. In depression, for example, insomnia is frequent and 

independently associated to the disorder, with greater functional impairment and 

depressive symptom severity in individuals suffering from it (57). Regarding anxiety 

disorders, generalized anxiety disorder has the most consistent association with insomnia, 

with approximately 60-70% rate of comorbid occasional symptoms of insomnia (58). 

However, sleep problems in general, and insomnia in particular, have been documented 

in almost all anxiety disorders. Surprisingly, little is known about sleep disturbances in 

OCD and related disorders. 

1.3.2. Insomnia in obsessive-compulsive and related disorders 

The scarce literature available has suggested a link between sleep disturbances 

and OCD both in paediatric and in adult samples. Both objective (59-61)  and subjective 

measures (59) of sleep difficulties have been studied in OCD. Objective assessment of 

sleep is provided by the EEG study of sleep (e.g., polysomnography) or actigraphy, and 

subjective measures of sleep broadly include clinical interviews, questionnaires, and 

sleep diaries. 

 In adult OCD samples, abnormalities in objective sleep parameters have been 

found. For example, decreased sleep efficiency and sleep duration and increased rapid 

eye movement (REM) density (representing the total duration of REM during a REM 

period) have been significant findings in this population (62). An association between 

OCD and delayed sleep-wake phase disorder has also been suggested (63).   

Regarding subjective sleep problems in adults, the available literature is also 

limited. Two studies have compared subjective measures of sleep disturbances in patients 
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with OCD vs. healthy controls (64, 65). The study by Bobdey et al. (64) compared a 

sample of 24 patients with OCD with and without comorbid depression (n=12 in each 

group) to a group of 57 healthy subjects in self-reports of sleep, as measured by the 

Pittsburgh Sleep Quality Index, and did not find differences in sleep patterns between 

patients with OCD and healthy controls. By contrast, they did find that patients with OCD 

and comorbid depression showed abnormalities in sleep when compared to controls, 

suggesting that the altered patterns in sleep in OCD may be due to the presence of 

comorbid depression (64). In the other referenced study, Donse et al. (65) measured sleep 

disturbances in 25 patients with OCD by actigraphy and sleep questionnaires and 

compared them to 26 healthy controls, showing that those with OCD exhibited objective 

and subjective sleep disturbances when compared to controls (65). In this work, the role 

of psychiatric comorbidities was not considered in the analyses (65). Other studies have 

assessed subjective sleep and OCD symptoms in adult community samples (66, 67). 

Ramsawh et al. (66) analysed data from a national survey in Germany, including 4181 

individuals with self-reported measures of sleep quality and the computerized Munich 

Composite International Diagnostic Interview to asses DSM-IV psychiatric diagnoses. 

The findings suggested an increased likelihood of sleep disturbance in those with OCD. 

However, this association was no longer significant when controlling for comorbid 

depression and comorbid substance use disorders (66). Cox et al. (67) analysed data of 

2,071 individuals from the general population who responded to a national survey 

including items regarding psychiatric symptomatology, with OCD symptoms among 

them, and sleep disturbance. Their results suggested that individuals with sleep 

disturbance reported increased obsessive-compulsive symptomatology, compared to 

individuals without sleep disturbance, and that this link was not accounted for by the 

presence of comorbid conditions (67). Interestingly, a small body of literature has 
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suggested a specific link between insomnia and obsessive-compulsive symptoms in non-

clinical samples (68, 69). In a study including 352 young adults recruited from a 

university in the US, insomnia, as measured by a number of self-reported measures 

including the Insomnia Severity Index (ISI), was found to be specifically and significantly 

linked to obsessions, independently of comorbid depressive symptoms (68). In another 

study including 526 individuals from the community, insomnia, also as measured by the 

ISI, was associated with OCD symptoms and, specifically, with the unacceptable 

thoughts OCD dimension, as measured by the Dimensional Obsessive-Compulsive Scale 

(69). 

In paediatric OCD samples, objective measures of sleep have also been found to 

be affected. In particular, children with OCD have shown to present reduced total sleep 

time, reduced non-REM sleep time, and longer sleep onset latencies when compared to 

healthy controls (70).  

A small body of research has assessed subjective sleep in children with OCD (71-

73), with the limitation of mainly using parent-reported measures of sleep, often derived 

from broad scales that assess a large number of heterogenous domains such as sleep 

problems (as described by the parents), talks or walks in sleep or the presence of 

nightmares. In general, sleep difficulties have frequently been found in paediatric OCD 

with inconclusive results regarding the possible correlation between sleep difficulties and 

OCD severity (71-73).  A study comparing 185 children and adolescents with OCD, 177 

non-OCD patients from a paediatric psychiatric outpatient clinic, and a group of 1,369 

healthy controls showed significantly higher rates of sleep problems – reported by parents 

and measured by items from the Child Behaviour Checklist (CBCL) – in the OCD and in 

the psychiatric outpatient groups, compared to healthy controls (71). This study  found 
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that, in the OCD group, other comorbid symptoms (e.g., somatic symptoms, 

anxiety/depression or aggressive behaviour), predicted sleep problems to a greater extent 

than OCD itself (71). In another study including 66 children with OCD, the number of 

sleep-related problems (measured by a composite of items extracted from the CBCL, the 

Multidimensional Anxiety Scale for Children, and the Children’s Depression Inventory), 

was positively related to OCD severity, measured by the Children’s Yale-Brown 

Obsessive-Compulsive Scale (CY-BOCS) (72). By contrast, another case-control study 

including 30 patients with OCD and 30 matched controls did not find a correlation 

between the sleep disturbances measured by the parent-reported Sleep Disturbances Scale 

for Children and OCD severity (73).  

To the best of our knowledge, only two studies to date have explored whether 

sleep difficulties interfere with treatment outcomes in paediatric OCD, yielding mixed 

results (74, 75). The study by Ivarsson et al. (74) included 269 children and adolescents 

with OCD, showing that more than two-thirds of the sample had at least one mild sleep 

problem, as measured by a sleep composite score based on the CBCL (74). This study 

reported that sleep problems at baseline predicted worse outcomes of CBT in this patient 

group (74). The work by Nabinger de Diaz et al. (75) included 105 children and 

adolescents with OCD and found that 84.4% of participants reported at least one sleep-

related problem, as measured by  a composite of items extracted from the CBCL, the 

Multidimensional Anxiety Scale for Children, and the Children’s Depression Inventory 

(75). Conversely to Ivarsson et al. (74), this study found that baseline sleep-related 

problems did not predict a poorer treatment response at post-treatment and at 3-month 

follow-up (75). 
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Despite the fact that all these previous studies, both in adult and paediatric 

samples, are of value, they include a number of methodological limitations, namely small 

sample sizes (64, 65, 73), the use of mainly parent-reported measures which are not 

specifically designed to assess sleep (71-75), and  the study of non-clinical samples (66, 

67). Notably, before the studies included in this thesis were undertaken, the prevalence 

of insomnia in OCD remained unknown.  

Moreover, sleep problems have seldom been studied in other OCRDs besides 

OCD. To our knowledge, to date, there have been no studies addressing sleep disorders 

in general, and insomnia in particular, in individuals with BDD. Therefore, it is urgent to 

address this evident gap in the literature. Only a couple of studies have focused on other 

OCDRDs. In a study comparing 259 adults with trichotillomania and 182 adults with 

excoriation disorder to 148 healthy controls, both clinical samples presented significantly 

greater sleep disturbance, as measured by a self-reported measure of sleep quality and 

disturbance during the past month, than the control group (76). Interestingly, those 

differences were no longer significant when controlling for internalizing (anxiety and 

depression) symptoms (76). Further, a recent study revealed that, in a sample of 24 

individuals with hoarding disorder, insomnia was a predictor of increased hoarding 

severity, independently of internalizing symptoms (77).  

Given the limited literature in the topic and the above-mentioned methodological 

limitations of these studies, this doctoral thesis focused on further studying subjective 

measures of sleep in two OCRDs. Specifically, the included studies were centred on 

insomnia in samples of children, adolescents, and adults with OCD, and in a sample of 

children and adolescents with BDD. 
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2. AIMS AND HYPOTHESES 
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2.1.  Aims 

The global aim of this doctoral thesis was to explore the prevalence of insomnia 

in OCD and BDD, both classified under the larger category of OCRDs, as well as its 

impact in treatment outcomes in these disorders. Specific aims for each of the three 

studies included in the thesis are listed below.  

Study 1: 

• To investigate the prevalence of insomnia in individuals with 

OCD, compared to unaffected individuals, at a nationwide 

population level. 

• To investigate the association between OCD and insomnia while 

controlling for familial confounders shared by full siblings, 

including shared environmental factors such as socioeconomic 

status or parental education and part of the genetic variance. 

• To explore the extent to which the association of OCD with 

insomnia can be explained by comorbid psychiatric conditions. 

Study 2: 

• To explore the prevalence of insomnia in paediatric patients with 

OCD referred to a specialist clinic. 

• To compare the sociodemographic characteristics and clinical 

features of paediatric patients with OCD with and without 

insomnia. 

• To explore whether insomnia is associated with worse 

multimodal treatment outcomes in paediatric patients with OCD. 

Study 3: 
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• To explore the prevalence of insomnia in paediatric patients with 

BDD referred to a specialist clinic. 

• To compare the sociodemographic characteristics and clinical 

features of paediatric patients with BDD with and without 

insomnia. 

• To explore whether insomnia has a negative effect on the 

response to multimodal treatment for paediatric patients with 

BDD. 

 

2.2.  Hypotheses 

Specific hypotheses for each of the three studies included in this doctoral thesis 

are enumerated below.  

Study 1:  

• The prevalence of insomnia in individuals with OCD will be 

higher than that in the general population. 

• OCD will remain associated with insomnia when controlling for 

familiar confounders shared by full siblings. 

• Comorbid psychiatric disorders, and specifically depression, will 

have an impact on the magnitude of the association between 

insomnia and OCD. 

Study 2: 

• Insomnia will be common in a sample of paediatric patients with 

OCD referred to a specialist clinic. 
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• Paediatric OCD patients with insomnia will be more severely 

affected by their psychiatric condition than those without 

insomnia. 

• Insomnia will be associated with poorer multimodal treatment 

outcomes in this patient group. 

Study 3: 

• Insomnia will be common in paediatric patients with BDD 

referred to a specialist clinic. 

• Children and adolescents with BDD and insomnia will be more 

severely affected by their psychiatric condition than those 

without insomnia. 

• Insomnia will have a negative effect on the response to 

multimodal treatment in paediatric patients with BDD. 
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STUDY 1: Insomnia in obsessive-compulsive disorder: A Swedish 

population-based cohort study 

Reference: Sevilla-Cermeño L, Isomura K, Larsson H, Akerstedt T, Vilaplana-

Pérez A, Lahera G, et al. Insomnia in obsessive-compulsive disorder: A Swedish 

population-based cohort study. J Affect Disord. 2020;266: 413-6. 

Background: Insomnia is a public health issue associated with adverse outcomes. 

The association between specific psychiatric disorders and insomnia is well established, 

but the prevalence of insomnia in OCD is unknown. This population-based study aimed 

to examine the prevalence of insomnia in patients with OCD compared to unaffected 

individuals from the general population, taking into account a number of measured 

covariates. We used a sibling control design to control for familiar confounders shared 

by full siblings and evaluated the contribution of psychiatric comorbidities to the 

association between OCD and insomnia. 

 

Methods: Using the personal identification numbers assigned to Swedish citizens 

as key, the following Swedish national population-based registers were linked and data 

from individuals in our cohort were obtained: (1) the Swedish Total Population Register, 

which contains demographic information on all Swedish inhabitants since 1968; (2) the 

Migration Register, including a record on every immigration into and emigration from 

Sweden; (3) the Cause of Death Register, containing a record of all deaths in Sweden 

since 1952; (4) the Multi-Generation Register, which links every person born in Sweden 

since 1933 and those who ever registered ad living in Sweden from 1960 to their parents, 

enabling researchers to obtain a family genealogy for each participant; (5) the Swedish 

National Patient Register (NPR), which comprises information on inpatient care (since 
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1969) and outpatient specialist services (since 2001) in Sweden, with the diagnoses based 

on ICD codes; (6) the Prescribed Drug Register (PDR), which includes a record of all 

medications prescribed and dispended in Sweden since 2005; (7) the Stockholm Primary 

Care Register (VAL), holding primary care diagnoses in the county of Stockholm since 

2003.  

Individuals diagnosed with OCD (ICD-10: F42; n=31,856) were identified in the 

NPR from a cohort of 13,017,902 individuals living in Sweden anytime between January 

1, 1973 (when the NPR had complete nationwide coverage) and December 31, 2013. The 

outcome was defined as a lifetime diagnosis of insomnia (ICD-10: F51.0 or G47.0), also 

as registered in the NPR. Additionally, in order to improve coverage of the insomnia 

diagnosis, those individuals from the cohort who had been prescribed or dispended a drug 

with specific indication for insomnia (including Zopiclone, Zolpidem, Zaleplon, 

Melatonin, Nitrazepam and Triazolam) were also selected as having the outcome. As 

insomnia is often diagnosed in primary care settings rather than in specialist care, we 

additionally identified individuals diagnosed with OCD in primary care (ICD-10: F42; 

n=5,379) in the subset of individuals living in the Stockholm county during the study 

period (n=1,406,772). As above, the outcome was defined as a lifetime diagnosis of 

insomnia (ICD-10: F51.0 or G47.0) as registered in the Stockholm Primary Care Register 

and, individuals from the cohort who had been prescribed or dispended a drug with 

specific indication for insomnia, were also selected as having the outcome 

Logistic regression analyses, expressed as OR with 95% confidence intervals 

(CIs), were used to investigate the odds of insomnia in individuals with OCD, compared 

to the general population and their unaffected full siblings. Models were adjusted by a 

number of covariates including sex, birth year, and somatic disorders with a known 
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association with insomnia. Sensitivity analyses were performed in subgroups from which 

all individuals with the following groups of comorbid psychiatric conditions were 

excluded: (1) schizophrenia, schizotypal and delusional disorders (ICD-10 codes F20-

F29); (2) manic episode and bipolar disorder (ICD-10 codes F30-F31); (3) major 

depressive disorder (ICD-10 codes F32-F33); (4) persistent mood disorders and 

unspecified mood disorder (ICD-10 codes F34-F39); (5) phobic, anxiety, and reaction to 

severe stress and adjustment disorders (ICD-10 codes F40-F41 and F43); (6) attention-

deficit/hyperactivity disorder (ICD-10 code F90); (7) pervasive developmental disorders 

and learning disabilities (ICD-10 codes F84, F81); (8) substance use disorders (ICD-10 

codes F10-F19); and (9) personality disorders (ICD-10 codes F60-69).  

Results: The main finding was that 42.2% of individuals with OCD and 11.0% of 

the unaffected individuals from the general population had an insomnia diagnosis or had 

been dispensed a medication with the specific indication for insomnia. Individuals with 

OCD showed almost 7-fold increased odds of insomnia, compared to unaffected 

individuals from the general population (OR=6.92 [95% CI, 6.76-7.08]). Similar results 

were obtained in the primary care setting (OR=6.43 [95% CI, 6.08-6.80]). The sibling 

analyses included 21,664 clusters of full siblings discordant for OCD and, although the 

magnitude of the estimates significantly decreased (OR=5.19 [95% CI, 4.94-5.46]), the 

odds remained substantial. Comorbid conditions did not fully explain the link between 

OCD and insomnia, but exclusion of individuals with comorbid depression and anxiety 

disorders significantly attenuated the odds (OR=4.97 [95% CI, 4.81-5.14] and OR=4.51 

[95% CI, 4.33-4.69], respectively). 

 Conclusions: The odds of insomnia in individuals with OCD were significantly 

higher than in unaffected individuals. This association was independent from familial 
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factors shared with siblings. Comorbid psychiatric conditions did not account for the full 

association between OCD and insomnia, although exclusion of depression and anxiety 

disorders had an impact on the associations by attenuating the risk. Insomnia should be 

systematically evaluated and managed in individuals with OCD, particularly in those with 

comorbid depression and anxiety disorders. 
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A B S T R A C T

Background: The association between specific psychiatric disorders and insomnia is well established, but the prevalence of insomnia in obsessive-compulsive disorder
(OCD) is unknown. This population-based study examined the prevalence of insomnia in patients with OCD compared to unaffected individuals from the general
population and to their unaffected full siblings, and evaluated the contribution of psychiatric comorbidities to this association.
Methods: Individuals diagnosed with OCD (31,856) were identified from a cohort of 13,017,902 individuals living in Sweden anytime during 1973 and 2013. Logistic
regression analyses were used to investigate the odds of insomnia in individuals with OCD, compared to the general population and their unaffected full siblings.
Sensitivity analyses were performed in subgroups from which all individuals with comorbid psychiatric conditions were excluded, one at a time.
Results: Individuals with OCD had almost 7-fold increased odds of receiving an insomnia diagnosis or being dispensed a drug with specific indication for insomnia,
compared to unaffected individuals from the general population (42.2% vs. 11.0%, respectively; OR=6.92 [95% CI, 6.76-7.08]). Familiar factors shared with siblings
and comorbid conditions did not fully explain this association, but when individuals with comorbid depression and anxiety disorders were excluded, the odds of
insomnia were significantly reduced (OR=4.97 [95% CI, 4.81-5.14] and OR=4.51 [95% CI, 4.33-4.69], respectively).
Limitations: Due to the intrinsic coverage issues of the registers, results may not be generalizable to milder forms of the disorder and to individuals who do not seek
help.
Conclusions: Insomnia should be systematically evaluated and managed in individuals with OCD, particularly in those with comorbid anxiety and depression.

1. Introduction

Insomnia is common in the general population (9-15%)
(Ohayon, 2002) and associated with multiple adverse outcomes, in-
cluding increased risk of cardiovascular disease (Javaheri and
Redline, 2017), accidents (Leger et al., 2014), and work disability
(Sivertsen et al., 2009). The co-occurrence of insomnia and specific
psychiatric disorders (e.g., depression) is well established, but the
prevalence of insomnia in obsessive-compulsive disorder (OCD) is un-
known. Exploring a potential association between OCD and insomnia is
important as it may help guide clinical practice. This population-based
cohort study investigated the prevalence of insomnia in individuals
with OCD, compared to unaffected individuals from the general

population, and evaluated the contribution of psychiatric comorbidities
to this association. Additionally, we employed a quasi-experimental
family design to explore the role of unmeasured familial factors shared
by full siblings and shed light on possible mechanisms that could ac-
count for the association between OCD and insomnia.

2. Methods

The Regional Ethical Review Board in Stockholm approved the
study (reference number 2013/862-31/5). The requirement for in-
formed consent was waived because the study was register-based and
used de-identified data.
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2.1. Study cohort and variables

The cohort consisted of all individuals living in Sweden anytime
during 1973 and 2013. Individuals with a record of organic brain dis-
order (ICD-10 codes: F00-09) and/or epilepsy (ICD-10 code: G40) were
excluded from the cohort. Using the personal identification numbers
assigned to Swedish citizens as key (Ludvigsson et al., 2009), nation-
wide population-based registers were linked and data from the in-
dividuals in our cohort were obtained. The exposure was defined as
receiving a lifetime diagnosis of OCD, according to the definition by the
International Classification of Diseases, 10th edition (ICD-10), as re-
corded in the National Patient Register (NPR). The OCD code (F42) has
been previously evaluated in the NPR, showing high validity and inter-
rater reliability (Ruck et al., 2015). The NPR holds diagnostic in-
formation for each individual on inpatient care (available since 1969)
and on specialist outpatient care (available since 2001) in Sweden.
Individuals without a lifetime diagnosis of OCD were considered un-
exposed. Both cohorts of OCD exposed and unexposed individuals could
have any other psychiatric disorders. The outcome was defined as a
lifetime diagnosis of insomnia according to ICD-10 criteria (codes F51.0
or G47.0), as recorded in the NPR. Because insomnia is often diagnosed
and managed in primary rather than specialist care, we also collected
insomnia diagnoses from the primary care database at the Stockholm
County Council (only for the subset of individuals living in Stockholm
County during the study period). Further, to improve the coverage of
insomnia cases, individuals who had been dispensed drugs with specific
indication for insomnia (i.e., ATC codes N05CF01 [Zopiclone],
N05CF02 [Zolpidem], N05CF03 [Zaleplon], N05CH01 [Melatonin],
N05CD02 [Nitrazepam], and N05CD05 [Triazolam]), as registered in
the Prescribed Drug Register, were also identified as having the out-
come.

2.2. Statistical analyses

Logistic regression analyses were used to compare individuals with
and without a diagnosis of OCD on the outcome (i.e., insomnia) ex-
pressed as odds ratios (OR) with 95% confidence intervals (CI). Models
were adjusted by a number of covariates, including sex, birth year, and

somatic disorders with a known association with insomnia
(Mallon et al., 2014), including asthma (ICD-10 code J45), arthropaties
(ICD-10 codes M00-M25), inflammatory bowel disease (ICD-10 codes
K50-51), diseases of the liver (ICD-10 codes K70-K77), and ischemic
heart diseases (ICD-10 codes I20-I25). As insomnia diagnoses may be
primarily given by general practitioners, and therefore may not be
covered by the NPR, analyses were conducted both in specialist care
(NPR) and also in primary care (only for those residing in the Stock-
holm county).

A fixed-effects model was implemented in the subsample of clusters
of all full siblings (those sharing the same mother and father) for
comparison between individuals with OCD and their unaffected siblings
(NPR only). By design, these models control for familiar confounders
shared by siblings, in particular for unmeasured shared confounders
(such as socioeconomic status or parental education) and partially for
genetic factors, since full siblings share about 50% of the genetic lia-
bility (Allison, 2009).

Finally, sensitivity analyses were performed in subgroups from
which all individuals with comorbid psychiatric conditions were ex-
cluded, one at a time, in order to investigate the impact of each group of
comorbidities on the association between OCD and insomnia.
Comorbidities were divided into nine groups: (1) schizophrenia, schi-
zotypal and delusional disorders (ICD-10 codes F20-F29); (2) manic
episode and bipolar disorder (ICD-10 codes F30-F31); (3) major de-
pressive disorder (ICD-10 codes F32-F33); (4) persistent mood disorders
and unspecified mood disorder (ICD-10 codes F34-F39); (5) phobic,
anxiety, and reaction to severe stress and adjustment disorders (ICD-10
codes F40-F41 and F43); (6) attention-deficit/hyperactivity disorder
(ICD-10 code F90); (7) pervasive developmental disorders and learning
disabilities (ICD-10 codes F84, F81); (8) substance use disorders (ICD-
10 codes F10-F19); and (9) personality disorders (ICD-10 codes F60-
69). All analyses were conducted using SAS software, version 9.4 (SAS
Institute Inc.).

3. Results

The study cohort consisted of 13,017,902 individuals (6,430,927
women; 49.4%), of which 31,856 had a diagnosis of OCD (18,107

Table 1
Odds ratios and corresponding 95% confidence intervals for insomnia among individuals with lifetime obsessive-compulsive disorder, compared to unaffected
individuals from the general population and their unaffected siblings.

Individuals
with OCD
(n = 31,856)

Individuals without OCD
(n = 12,986,046)

OR
(95% CI)
Model 1a

OR
(95% CI)
Model 2b

n (%) n (%)

General population comparison
Specialist care (Sweden) and PDR

13,437 (42.2) 1,427,152 (11.0) 6.44 (6.29-6.58) 6.92 (6.76-7.08)

Individuals
with OCD
(n =5,379)

Individuals without OCD
(n = 1,401,393)

OR (95% CI)
Model 1a

OR (95% CI)
Model 2b

n (%) n (%)

General population comparison
Primary care (Stockholm) and PDR

2,444 (45.4) 237,016 (16.9) 6.43 (6.08-6.80) 6.43 (6.08-6.80)

Individuals with OCD with unaffected full
siblings
(n = 21,908)

Unaffected full siblings of individuals with OCD
(n = 35,457)

OR (95% CI)
Model 1a

OR (95% CI)
Model 2b

n (%) n (%)

Full sibling comparison
Specialist care (Sweden) and PDR

8,951 (40.9) 5,235 (14.8) 5.20 (4.94-5.47) 5.19 (4.94-5.46)

Abbreviations: CI confidence interval; OCD obsessive-compulsive disorder; OR odds ratio, PDR prescribed drug register.
a Model 1: Adjusted by sex and year of birth.
b Model 2: Adjusted by sex, year of birth, and somatic comorbidities, including asthma, arthropaties, inflammatory bowel disease, diseases of the liver, and

ischemic heart diseases.
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women; 56.8%). The results showed that 13,437 (42.2%) individuals
with OCD and 1,427,152 (11.0%) unaffected individuals from the
general population had an insomnia diagnosis or had been dispensed a
drug to treat insomnia at some point during the study period (Table 1).
In fully adjusted models, individuals with OCD had almost 7-fold in-
creased odds of receiving an insomnia diagnosis or being dispensed a
drug with specific indication for insomnia during the study period
(OR=6.92 [95% CI, 6.76-7.08]). Similar results were obtained in the
primary care setting (OR=6.43 [95% CI, 6.08-6.80]).

The sibling cohort consisted of all families (n=2,589,677) with at
least two singleton children, 21,664 of which included clusters of full
siblings discordant for OCD. The magnitude of the estimates sig-
nificantly decreased in the sibling comparison models, but the odds
remained substantial (OR= 5.19 [95% CI, 4.94-5.46]) (Table 1).

An 81.6% of the individuals with OCD and an 8.4% of the in-
dividuals without OCD had a diagnosis of other psychiatric disorders.
When different groups of these psychiatric comorbidities were sys-
tematically excluded from the analyses, each one of the nine groups at a
time, results remained largely unchanged. However, the exclusion of
depression and anxiety disorders resulted in significantly smaller odds
(OR=4.97 [95% CI, 4.81-5.14] and OR=4.51 [95% CI, 4.33-4.69],
respectively) (Table 2).

4. Discussion

This is the first study to estimate the prevalence of insomnia in OCD
at the population level. Approximately 42% of individuals with OCD
had a recorded insomnia diagnosis or had collected a drug prescription
with specific indication for insomnia, compared to 11% in the general
population. These figures correspond to a 7-fold increased odds of in-
somnia for individuals with OCD. Our lifetime prevalence figures for
the unexposed cohort match previously reported insomnia rates in the
general population (Ohayon, 2002), while the prevalence of insomnia
in the OCD cohort was very similar to the estimated prevalence of self-
reported insomnia in a sample of pediatric patients with OCD treated in
a specialist outpatient clinic in Sweden (Sevilla-Cermeño et al., 2019),
indicating that our combined outcome definition resulted in adequate
coverage of the insomnia cases.

The discordant sibling analyses showed that individuals with OCD
still had substantially higher odds of insomnia compared with their
unaffected siblings, but the magnitude of the estimates was significantly
reduced. Thus, while insomnia could be partly conceptualized as a
functional consequence of OCD, which is likely to improve alongside
OCD symptoms after successful treatment (Sevilla-Cermeño et al.,
2019), shared familial factors, such as genetics and early environmental
factors, may also play an important role in the observed association
between OCD and insomnia. Further studies employing genetically in-
formative designs are needed.

Our sensitivity analyses systematically excluding major groups of
psychiatric conditions showed that OCD is associated with insomnia in
its own right, since exclusion of different groups of psychiatric disorders
did not substantially alter the magnitude of the association. The ex-
ceptions were comorbid depressive or anxiety disorders, which did
contribute significantly to the observed associations (their exclusion
reduced but did not eliminate the associations). From a clinical per-
spective, our results highlight the need to systematically evaluate and
manage insomnia in patients with OCD, particularly if they present with
comorbid depression and/or anxiety.

Limitations of the study include the intrinsic coverage issues of
population registers. Patients included in the NPR may not be re-
presentative of all patients (e.g., diagnoses were only made by specialist
doctors, outpatient care was only introduced in 2001). Additionally, not
all patients seek help and therefore our cohort is restricted to those that
are service users. These limitations can potentially compromise the
generalizability of the results. Furthermore, we used two different
methods to ascertain cases, one based on individuals being diagnosed
with insomnia and another one based on individuals using specific
medications for insomnia as a proxy for the diagnosis. However, it was
reassuring that the combined use of these methods led to similar pre-
valence rates of insomnia than those reported in previous studies.

In conclusion, insomnia should be systematically evaluated in pa-
tients with OCD and managed according to the available evidence in
order to minimize its potential negative impact in individuals with
OCD. This is particularly important for those patients with comorbid
anxiety and depression.
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3.2 STUDY 2: Insomnia in pediatric obsessive-compulsive disorder: 

prevalence and association with multimodal treatment outcomes in a 

naturalistic clinical setting  

Reference: Sevilla-Cermeño L, Andrén P, Hillborg M, Silverberg-Morse M, 

Mataix-Cols D, Fernández de la Cruz L. Insomnia in pediatric obsessive-compulsive 

disorder: Prevalence and association with multimodal treatment outcomes in a naturalistic 

clinical setting. Sleep Med. 2019;56:104-10. 

Background: Subjective sleep has been scarcely studied in the field of paediatric 

OCD and, specifically, little is known about the prevalence and impact of insomnia on 

the clinical outcomes of youth with OCD.  

Methods: A total of 193 young patients meeting ICD-10 and DSM-5 criteria for 

OCD, consecutively referred to a specialist paediatric OCD clinic, completed a range of 

diagnostic and clinical measures, including the self-reported Insomnia Severity Index 

(ISI). The ISI is a well-validated self-reported instrument which specifically measures 

insomnia. Patients scoring above a previously validated cut-off on the ISI for insomnia 

(scores≥9) were compared to the rest of the sample on socio-demographic and clinical 

characteristics. Chi-squared and Fisher tests were used for comparisons of categorical 

variables and Student’s t-tests for continuous variables. In a subsample of 143 patients 

(from the initial 193) who received multimodal OCD treatment at the clinic (CBT and, in 

31.5% of cases, also medication), a mixed-model ANOVA was used to compare the 

treatment outcomes in the insomnia (n=60) vs. no insomnia (n=83) groups, as defined by 

the ISI cut-off. The primary outcome measure was the clinician-administered Children’s 

Yale-Brown Obsessive-Compulsive Scale (CY-BOCS), applied at baseline, at post-

treatment, and at 3-month follow-up. The mixed-model ANOVA adjusted for a number 
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of measures: baseline depression severity, number of CBT sessions received, and 

medication prescribed for insomnia. Sensitivity analyses were performed in which 

patients with comorbid autism spectrum disorder were excluded. 

Results: The psychometric properties of the ISI in our sample were excellent. At 

baseline, 42% (81/193) of the sample scored above the ISI cut-off for clinical insomnia 

and the mean ISI score for the sample was 7.6 (SD=5.9). These participants were more 

frequently on pharmacological treatment, had higher rates of comorbid psychiatric 

disorders (specifically depression), scored significantly higher on all measures of OCD 

severity and depressive symptoms, and showed poorer general functioning than OCD 

patients scoring below the ISI cut-off for clinical insomnia. In the treated subsample, 

while the insomnia group showed more severe OCD symptomatology through the three 

time-points, both groups improved similarly on the CY-BOCS both at post-treatment and 

at 3-month follow-up. 

Conclusions: Insomnia is common in paediatric OCD and is associated with more 

severe obsessive-compulsive and depressive symptomatology and with worse general 

functioning. However, with adequate multimodal, evidence-based treatment, these 

patients can improve as much as those without insomnia. 
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Objective: Little is known about the prevalence and impact of insomnia on clinical outcomes in youth
with obsessiveecompulsive disorder (OCD). This study aimed to investigate this subject.
Patients/methods: A total of 193 patients from a specialist pediatric OCD clinic completed a range of
diagnostic and clinical measures, including the Insomnia Severity Index (ISI). Patients scoring above a
previously validated cut-off on the ISI (score !9) were compared to the rest of the sample on socio-
demographic and clinical characteristics. In a subsample of 143 (from the initial 193) patients who were
treated at the clinic, a mixed-model analysis of variance (ANOVA) was used to compare the outcomes of
multimodal OCD treatment in the insomnia (N ¼ 60) vs no insomnia (N ¼ 83) groups. The primary
outcome measure was the clinician-administered Children's YaleeBrown ObsessiveeCompulsive Scale
(CY-BOCS) at post-treatment and at three-month follow-up.
Results: The psychometric properties of the ISI in our sample were excellent. At baseline, 42% (81/193) of
the sample scored above the ISI cut-off for clinical insomnia. These participants had significantly higher
OCD severity, higher rates of psychiatric comorbidities, more severe depressive symptoms, poorer
general functioning, and were more likely to take sleep medications, compared to those who scored
below the ISI cut-off. In the treated subsample, while the insomnia group remained more severely
affected through the three time-points, both groups improved similarly on the CY-BOCS at post-
treatment and at three-month follow-up.
Conclusion: Insomnia is relatively common in pediatric OCD and is associated with more severe
psychopathology. However, with adequate multimodal, evidence-based treatment, these patients can
improve as much as those without insomnia.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

Sleep is a biological process necessary for the maintenance of
both physical and mental health. Reduced sleep in healthy children
has been linked to impairment in cognitive and emotional func-
tioning [1]. Shortened sleep duration has been associated with low
performance on intelligence quotient measures [2] and with

impairment in verbal and nonverbal cognitive abilities [3] in
healthy school-age children. An interaction between sleep and
psychopathology also seems to exist, and disrupted sleep has been
shown to affect the course, severity, and prognosis of different
psychiatric disorders in children [4]. For example, pediatric patients
diagnosed with a major depressive episode who also experienced
sleep disturbances were found to be more severely depressed
than those without sleep disturbances [5], and poor sleep in chil-
dren with autism was associated with higher parent ratings of
hyperactive-impulsive behaviors, as well as oppositional behaviors
[6]. Insomnia is also common in youth with anxiety disorders, and
may be associated with more severe anxiety symptoms and more
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interference in family functioning [7]. Greater amounts of rapid eye
movement sleep have been related to more somatic complaints in
children with generalized anxiety disorder, when compared to
healthy controls [8].

Notably, little is known about sleep difficulties in general, and
insomnia in particular, in young people with obsessiveecompulsive
disorder (OCD), a relatively frequent and debilitating psychiatric
condition that tends to start at a young age [9]. The scarce literature
available suggests that adults with OCD show alterations in some
objective sleep patterns. Specifically, adults with OCD have shown
shorter sleep duration, increased wake after sleep onset, and late
sleep onset and offset, compared to healthy controls [10,11].
Regarding the latter, a high prevalence of delayed sleep phase dis-
order has been found in OCD samples [11]. Furthermore, delayed
bedtimes have been associated with a higher prevalence of
obsessive-compulsive symptoms in non-clinical samples [12].

In pediatric OCD samples, children have shown reduced total
sleep time (TST) and longer awake periods after sleep onset [13],
and adolescents with OCD have been reported to present reduced
TST, reduced non-REM sleep time, and longer sleep onset latencies
when compared to healthy controls [14]. The small number of
studies assessing subjective sleep disturbances in children with
OCD have yielded mixed and inconclusive results. An observational
study comparing 185 children and adolescents with OCD, 177 non-
OCD patients from a child psychiatric outpatient clinic, and a group
of 1369 healthy controls of the same age found significantly higher
rates of sleep problems e reported by parents and measured by
selected items from the Child Behavior Checklist (CBCL) e in the
OCD and in the psychiatric outpatient groups, compared with
healthy controls [15]. The same study also showed that, in the OCD
group, other comorbid symptoms measured by the CBCL (eg,
thought problems, somatic symptoms, anxious/depressed, and
aggressive behavior), predicted sleep problems to a greater extent
than OCD itself [15]. In another cohort study including 66 children
with OCD, the number of sleep-related problems measured by a
composite of items extracted from the CBCL, the Multidimensional
Anxiety Scale for Children, and the Children's Depression Inventory
was positively related to OCD severity, measured by the Children's
YaleeBrown ObsessiveeCompulsive Scale (CY-BOCS) [16]. By
contrast, another caseecontrol study including 30 patients with
OCD and 30 matched controls did not find a correlation between
the sleep disturbances measured by the parent-reported Sleep
Disturbances Scale for Children and OCD severity [17]. A larger
study including 269 children and adolescents with OCD showed
that more than two-thirds of the sample had at least onemild sleep
problem, using a sleep composite score based on the CBCL [18]. This
is also the only observational study to date to explore whether
sleep difficulties are associated with clinical outcomes in pediatric
OCD. Specifically, the authors reported that sleep problems at
baseline predicted worse outcomes of cognitive-behavior therapy
(CBT) for OCD [18]. This is a potentially important finding that re-
quires replication because it may indicate that patients with sleep
difficulties may require additional interventions to fully benefit
from CBT, the mainstream treatment for pediatric OCD.

One important limitation of previous studies in pediatric OCD is
that they have primarily employed parent-reported measures,
which were often derived from other scales, rather than specifically
developed and validated sleep scales. In an attempt to overcome
some of the limitations of the existing literature and extend our
understanding of the prevalence and impact of sleep difficulties in
this group, this study aimed to: (1) explore the extent to which
pediatric patients with OCD referred to a specialized clinic suffer
from clinical insomnia, according to a self-reported, sleep-specific
measure; (2), compare the demographic and clinical characteristics
of pediatric OCD patients with and without insomnia; and (3)

explore whether insomnia is associated with poorer multimodal
treatment outcomes in this patient group.

2. Methods

2.1. Clinical setting

All study participants were recruited from a specialist pediatric
OCD and related disorders outpatient clinic in Stockholm, Sweden.
The clinic receives referrals from Child and Adolescent Mental
Health Services (CAMHS) and pediatric services primarily across
the entire Stockholm region, and occasionally from other Swedish
regions and Nordic countries. All patients and their parents/legal
guardians routinely fill in questionnaires before their first
appointment with the multidisciplinary clinical team, comprised of
child psychiatrists, clinical psychologists, and nurses. This infor-
mation is then used to conduct a more focused and efficient face-
to-face diagnostic assessment. In the first 3-h appointment,
detailed sociodemographic and clinical information is gathered
from the patients and their parents, and clinical diagnoses aremade
according to ICD-10 and DSM-5 criteria [19,20] using semi-
structured instruments, including the Mini-International Neuro-
psychiatric Interview for Children and Adolescents (MINI-KID) [21].
After the assessment, patients are either offered treatment at the
clinic or referred to more appropriate services. For all patients
undertaking treatment at the clinic, all clinical measurements are
repeated at post-treatment and at several fixed follow-up times, set
at 3, 6, and 12 months after the end of the treatment. All patients
assessed at the clinic are routinely asked for consent to participate
in research studies.

2.2. Participants

Participants were 193 children and adolescents consecutively
referred to our specialist OCD and related disorders clinic between
January 2015 and March 2018, meeting ICD-10 and DSM-5 criteria
for OCD, and who consented to using their routinely collected
clinical data for research purposes. Table 1 shows the sample
characteristics at baseline for all the study participants. The sample
(107 girls, 55.4%) had a mean age of 13.6 years (standard deviation
(SD) ¼ 2.4; range 6e17). The self-reported mean age of onset of
their OCD was 10.8 years (SD ¼ 2.8; range 3e17). The mean CY-
BOCS score was 22.6 (SD ¼ 4.4; range 11e33), indicating moder-
ately severe OCD. Almost half of the sample (N ¼ 93, 48.2%) had
additional psychiatric diagnoses. One hundred and forty-three
participants (74.1%) received treatment for their OCD at the clinic,
while the remaining patients were referred elsewhere.

All young people and their parents gave written consent to
participate in the current study,whichwas approved by the Regional
Ethical Review Board in Stockholm (reference number 2015/
1977e31/4).

2.3. Measures

All measures listed below were completed at baseline by all
study participants (N ¼ 193). Additionally, for the sample of pa-
tients treated at the clinic (N ¼ 143), assessments were also
performed at post-treatment and at three-month follow-up. Data
from the 6- and 12-month follow-ups were not used in the current
study as many patients are still in follow-up.

The Insomnia Severity Index (ISI) is a self-report instrument
developed for the measurement of insomnia. It targets not only the
symptoms but also the consequences of insomnia, as well as the
degree of disturbance caused by the sleep impairment. It comprises
seven Likert-type items ranging from 0 to 4, with a maximum total
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score of 28. The ISI is considered suitable for screening purposes
and for measuring change over time [22]. The optimal cut-off score
for clinically significant insomnia in adolescents has been estab-
lished to be 9 [23]. In this study, we used the Swedish translation of
the ISI, which has been adapted for use amongst young patients
[24]. This version has shown adequate internal consistency and
good correspondence with other measures of insomnia [24]. Using
the previously established cut-off in young people [23], the OCD
sample was divided into a clinical insomnia group (ISI scores !9)
and a no clinical insomnia group (ISI scores <9).

The CY-BOCS is a clinician-rated, semi-structured interview
used to assess the severity of the OCD symptoms [25]. It consists of
five severity items for both obsessions and compulsions, with a
total OCD severity score ranging from 0 to 40. The CY-BOCS has
shown good reliability as well as good convergent and discriminant
validity [26] and is the gold standard outcome measure in clinical
trials of OCD.

The ObsessiveeCompulsive Inventory e Child version (OCI-CV)
is a self-reportedmeasure of OCD symptom severity in children and
adolescents. In addition to a total score, this multidimensional

measure includes the following subscales: doubting/checking,
obsessing, hoarding, washing, ordering, and neutralizing. Both the
total score and the subscales of the OCI-CV have good internal
consistency and testeretest reliability, as well as good convergent
and discriminant validity [27].

The Children's Depression Inventory e Short Version (CDIeS) is
a 10-item short version of the CDI assessing the presence and
severity of depressive symptoms in children and adolescents [28].

The Clinical Global Impression-Severity (CGI-S) is a one-item
clinician rating of symptom severity. It is rated on a seven-point
scale ranging from 1 (no symptoms) to 7 (extremely severe
symptoms) [29]. The Clinical Global Impression-Improvement
(CGI-I) is a one-item clinician rating of symptom severity change
from the baseline assessment. This scale ranges from 1 (very much
improved) to 7 (very much worse) [30].

The Children's Global Assessment Scale (CGAS) is an adaptation
of the Global Assessment Scale (GAS) designed to reflect the lowest
level of functioning of a child or adolescent during a certain
period of time. It ranges from 1 (more impaired) to 100 (best
functioning) [31].

Table 1
Baseline demographic and clinical characteristics of pediatric obsessiveecompulsive disorder patients with and without clinical insomnia (N ¼ 193).

Demographics All participants (N ¼ 193) Clinical insomnia (N ¼ 81) No clinical insomnia (N ¼ 112) Statistic p

N % N % N % Chi-squared

Girls 107 55.4 51 63.0 56 50.0 3.70 0.157
Family history of OCD 73 37.8 31 38.3 42 37.5 0.01 0.913
Any comorbid mental disorder 93 48.2 49 60.5 44 39.3 8.47b 0.004
ADHD 45 23.3 21 25.9 24 21.4 0.53 0.466
ASD 38 19.7 17 21.0 21 18.8 0.15 0.700
Depression 25 13.0 19 23.5 6 5.4 13.66c 0.000
Bipolar disorder 1 0.5 1 1.2 0 0 e 0.420a

Anxiety disorders 14 7.3 7 8.6 7 6.3 0.40 0.527
Tic disorders 12 6.2 4 4.9 8 7.1 0.39 0.531

Previous CBT treatment 88 45.6 31 38.3 57 50.9 3.02 0.082
On pharmacological treatment 84 43.5 42 51.9 42 37.5 3.94b 0.047
SRIs 53 27.5 23 28.4 30 26.8 0.06 0.805
Other antidepressants 1 0.5 1 1.2 0 0 e 0.420a

Antipsychotics 11 5.7 6 3.1 5 2.6 e 0.531a

Melatonin 26 13.5 21 25.9 5 4.5 18.57c 0.000
Antihistamines (N ¼ 192) 18 9.4 9 11.1 9 8.0 0.53 0.468
Zolpidem 1 0.5 1 1.2 0 0 e 0.420a

Benzodiazepines (N ¼ 192) 1 0.5 1 1.2 0 0 e 0.420a

ADHD medication 24 12.4 11 13.6 13 11.6 0.17 0.682
Others 1 0.5 1 1.2 0 0 e 0.420a

Mean SD Mean SD Mean SD Student's t p

Age at assessment 13.6 2.4 13.9 2.4 13.3 2.4 #1.86 0.064
Age of OCD onset (n ¼ 180) 10.8 2.8 11.1 2.7 10.6 2.8 #1.09 0.279

Insomnia measure Mean SD Mean SD Mean SD Student's t p

ISI total 7.6 5.9 13.4 4.0 3.5 2.7 #19.63c 0.000

OCD measures Mean SD Mean SD Mean SD Student's t p

CY-BOCS
CY-BOCS obsessions 11.2 2.3 11.6 2.1 10.9 2.3 #2.25b 0.026
CY-BOCS compulsions 11.3 2.4 11.9 2.1 10.9 2.5 #2.90c 0.004
CY-BOCS total 22.6 4.4 23.6 4.0 21.8 4.5 #2.72c 0.007
OCI-CV
OCI-CV total 18.7 7.7 21.6 7.7 16.7 7.1 #4.56c 0.000

Other clinical measures Mean SD Mean SD Mean SD Student's t p

CDI-S (N ¼ 186) 6.1 4.3 8.5 4.1 4.3 3.5 #7.48c 0.000
CGI-S (N ¼ 192) 4.3 0.7 4.4 0.7 4.2 0.7 #2.02b 0.045
CGAS 50.7 5.9 49.4 5.7 51.6 5.8 2.57b 0.011

ADHD, attention-deficit/hyperactivity disorder; ASD, autism spectrum disorders; CBT, cognitive behavioral therapy; CDI-S, Children's Depression Inventory e Short Version;
CGAS, Children's Global Assessment Scale; CGI-S, Clinical Global Impression e Severity; CY-BOCS, Children's Yale-Brown ObsessiveeCompulsive Scale; ISI, Insomnia Severity
Index; OCD, obsessiveecompulsive disorder; OCI-CV, ObsessiveeCompulsive Inventory e Child Version; SD, standard deviation; SRIs, serotonin reuptake inhibitors.

a Fisher test.
b Significant at 0.05.
c Significant at 0.01.
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Additionally, following a consensus statement of international
experts [32], ‘treatment response’ was defined as a 35% or greater
drop on the CY-BOCS and a CGI-I score of 1 or 2, and ‘remission’ as a
score of $12 on the C-YBOCS and a CGI-S rating of 1 or 2 [32].

2.4. Treatment

All patients treated at the clinic were offered a course of CBT and
a subset of cases were additionally treated with medication,
when deemed clinically relevant. The CBT was protocol-driven and
focused on exposurewith response prevention (ERP), with parental
involvement [33,34]. Treatment was delivered by clinical psychol-
ogists with extensive experience in treating pediatric OCD. The
treatment protocol included the following key components which,
in most cases, were delivered in 12e14 sessions: psychoeducation
about OCD and anxiety (two sessions), development of an ERP hi-
erarchy and graded ERP (10 sessions), and relapse prevention (two
sessions) [33,34]. However, the number of sessions could be
adapted depending on the patient's severity and response to the
intervention. Usually sessions lasted 1 h and were conducted
weekly. Alternately, complex cases could be offered intensive (eg,
several hours per day) clinic-based or home-based sessions (for
homebound patients). Parental involvement in the treatment was
encouraged in all cases, and the reduction of parental accommo-
dation was often a specific treatment target. Homework tasks were
assigned between sessions, which mainly consisted of encouraging
daily practice of ERP tasks.

Patients with comorbid autism spectrum disorders (ASD) fol-
lowed a modified protocol including additional parental education,
a longer psychoeducation phase, use of concrete visual materials,
use of examples andmetaphors linked to the young persons' special
interests, a higher number of therapy sessions and the involvement
of additional therapists, when required [35]. No specific protocol-
driven interventions were directed towards insomnia, although
the clinic's treatment protocol for OCD cases with comorbid ASD
includes an ancillary sleep hygiene module which is incorporated in
the psychoeducation sessions. This module includes general sleep
hygiene recommendations, such as encouraging patients to be
outdoors and active during the day, not using smartphones or other
electronic gadgets before bedtime, dimming the light about 1 h
before bedtime, going to bed at the same time every day, or avoiding
drinking coffee, tea, or energetic drinks before going to bed.

2.5. Statistical analyses

Data were analyzed using SPSS version 25.0 for Windows. Chi-
squared and Fisher tests were used for between-group comparisons
of categorical variables and Student's t-tests for continuous variables.

The psychometric properties of the ISI were examined in the
current sample. Internal consistency was evaluated using Cron-
bach's alpha. The construct validity was assessed in two ways.
First, the factor structure of the ISI was examined using principal
component analysis (PCA). Second, Pearson's correlations were
used to explore the convergence/divergence of the ISI with the
above-described instruments. Following Cohen's classification,
large correlations were defined as greater or equal to 0.50, medium
correlations between 0.30 and 0.49, and small correlations from
0.10 to 0.29 [36].

A mixed-model analyses of variance (ANOVA) was used to test
for a differential effect of group (clinical insomnia/no clinical
insomnia) on OCD symptom improvement. The significance level
was set at p < 0.05 (two-tailed). Different sample sizes may have
been used in the analyses due to missing data.

3. Results

3.1. Psychometric properties of the ISI

Themean ISI score at baselinewas 7.6 (SD¼ 5.9). The ISI showed
good internal consistency, with a Cronbach's alpha value of 0.85.
The PCA revealed a single factor solution. This factor had an
eigenvalue of 3.74, accounting for 53.4% of the variance
(Supplementary Table S1; Supplementary Fig. S1). Table 2 shows
the pattern of correlations between the ISI and other measures of
OCD severity, depression, and general functioning, all in the small
to medium range.

3.2. Comparison of patients with and without clinical insomnia at
baseline

According to previously established cut-offs in young people
[23], a total of 81 out of 193 participants (42%) were considered to
meet criteria for clinical insomnia at baseline. Demographic and
clinical characteristics of the groups with and without insomnia are
shown in Table 1. There were no significant between-group dif-
ferences in terms of sex, age, age at onset of OCD, family history of

Table 2
Correlational analyses between the Insomnia Severity Index and other study measures.

ISI CY-BOCS OCI-CV CDI-S CGAS

CY-BOCS Pearson correlation 0.20b 1
p 0.005
N 193 193

OCI-CV Pearson correlation 0.34b 0.21b 1
p 0.000 0.003
N 191 191 191

CDI-S Pearson correlation 0.45b 0.31b 0.36b 1
p 0.000 0.000 0.000
N 186 186 184 186

CGAS Pearson correlation #0.19b #0.59b #0.18a #0.39b 1
p 0.010 0.000 0.013 0.000
N 193 193 191 186 193

CGI-S Pearson correlation 0.13 0.74b 0.21b 0.28b #0.50b

p 0.066 0.000 0.004 0.000 0.000
N 192 192 190 185 192

CDI-S, Children's Depression Inventory e Short Version; CGAS, Children's Global Assessment Scale; CGI-S, Clinical Global Impression e Severity; CY-BOCS, Children's
YaleeBrown ObsessiveeCompulsive Scale; ISI, Insomnia Severity Index; OCI-CV, Obsessive Compulsive Inventory e Child Version.

a Significant at 0.05.
b Significant at 0.01.

L. Sevilla-Cerme~no et al. / Sleep Medicine 56 (2019) 104e110 107



OCD, or receipt of previous CBT. However, the presence of any co-
morbid mental disorder was more frequent in the insomnia group
(p ¼ 0.004), specifically depression (p ¼ 0.000).

Participants with clinical insomnia scored significantly higher
on all measures of OCD severity (CY-BOCS, OCI-CV, and CGI-S) and
depressive symptoms (CDI-S). They also had lower scores on the
CGAS, indicating worse general functioning (Table 1). A higher
proportion of patients with insomnia were on pharmacological
treatment (p ¼ 0.047); this finding was driven by the higher rate of
melatonin prescriptions in the insomnia group, compared to the no
insomnia group (25.9% vs 4.5%, respectively).

3.3. Treatment characteristics and outcomes of OCD patients with
and without insomnia

A total of 143 patients had treatment at the clinic and provided
outcome data. Sixty of the 143 treated patients (42%) scored above
the ISI cut-off, corresponding to clinical insomnia. All received CBT,
and those with insomnia (N ¼ 60) received more CBT sessions than
thosewithout insomnia (N¼ 83; 14.7 vs 12.0 sessions, respectively;
Student's t ¼ #2.16, p ¼ 0.033).

Forty-five (31.5%) of the participants treated with CBT were also
receiving medication for their OCD (mainly serotonin reuptake
inhibitors). Of those, eight patients also received treatment with
antipsychotics (mainly risperidone and aripiprazole) as an
augmentation strategy. There were no significant differences in
baseline OCD severity between those who received OCD medica-
tion, compared to those who did not (22.96 vs 22.13 on the CY-
BOCS, respectively; Student's t ¼ #1.00, p ¼ 0.321). Those who
received medication for their OCD scored similarly on the ISI at
baseline to those that did not receive it (7.93 vs 7.53, respectively;
Student's t ¼ #0.35, p ¼ 0.730).

Additionally, 24 of the 143 treated participants (16.8%)
received medication for insomnia. Of these, 17 (11.9%) were on
melatonin, 11 (7.7%) on antihistamines as sedatives, and one
(0.7%) patient was on zolpidem. There were no significant dif-
ferences in OCD severity at baseline between those who received

sedative medication compared to the ones who did not (22.63 vs
22.34 on the CY-BOCS, respectively; Student's t ¼ #0.27,
p ¼ 0.786). As expected, patients who received sedative medi-
cation scored significantly higher on the ISI (11.79 vs 6.82,
respectively; Student's t ¼ #3.91, p ¼ 0.000).

The ISI, CY-BOCS, and OCI-CV mean scores for the groups
with and without clinical insomnia at all time-points (base-
line, post-treatment, and three-month follow-up) are shown in
Table 3.

The mean percentage reduction in the total CY-BOCS score from
baseline to post-treatment was 55.4% for the insomnia group and
62.5% in the non-insomnia group; corresponding reductions from
baseline to the three-month follow-up were 62.8% and 71.8%,
respectively. There was no significant correlation between the ISI
score at baseline and the percentage reduction on the CY-BOCS
from baseline to post-treatment (r ¼ #0.09, p ¼ 0.294) or from
baseline to the three-month follow-up (r ¼ #0.15, p ¼ 0.136).

A total of 101 children and adolescents with available data in the
three time points were used in a mixed-model ANOVA with time
(baseline vs post-treatment vs three-month follow-up) as the
within-subjects factor and group (with vs without clinical
insomnia) as the between-subjects factor. The model revealed a
main effect of time (F (1.77,174.88)¼ 345.61, p < 0.001), indicating a
significant reduction in the CY-BOCS total score over time. A sig-
nificant main group effect (F (1, 99) ¼ 15.18, p < 0.001) indicated
that the insomnia group had more severe OCD symptoms,
compared to the non-insomnia group. However, there was no sig-
nificant time by group interaction effect (F (1.77, 174.88) ¼ 0.024,
p ¼ 0.966), indicating that the two groups improved similarly with
treatment (Fig. 1).

In order to investigate potential effects of the medication for
insomnia, we next introduced medication for insomnia status as an
additional factor in the mixed-model ANOVA. The results indicated
significant main effects of time (F (1.76, 170.43)¼ 176.76, p < 0.001)
and group (F (1, 97) ¼ 11.51, p ¼ 0.001), but no significant main
effect of medication (F (1, 97) ¼ 0.785, p¼0.378), and no significant
time by group (F (1.76, 170.43) ¼ 0.006, p ¼ 0.989), time by

Table 3
Mean Insomnia Severity Index (ISI), Children's YaleeBrown ObsessiveeCompulsive Scale (CY-BOCS), and ObsessiveeCompulsive Inventory e Child Version (OCI-CV) scores in
treated study patients (N ¼ 143) with and without clinical insomnia at baseline, post-treatment, and three-month follow-up.

Clinical insomnia (N ¼ 60) No clinical insomnia (N ¼ 83) Statistic t-test p

Mean SD Mean SD

ISI total
Baseline 13.4 4.0 3.5 2.9 #16.45b 0.000
Post-treatment 7.1 5.3 3.2 3.8 #3.97b 0.000
3-month follow-up 7.4 4.5 2.1 2.8 #6.56b 0.000
CY-BOCS total
Baseline 23.9 4.1 21.3 4.6 #3.52b 0.001
Post-treatment 10.4 5.4 7.8 5.6 #2.85b 0.005
3-month follow-up 8.7 5.9 5.9 6.3 #2.27a 0.026
CY-BOCS obsessions
Baseline 11.8 2.2 10.6 2.4 #3.11b 0.002
Post-treatment 5.4 2.8 3.9 2.9 #3.16b 0.002
3-month follow-up 4.4 3.0 3.0 3.2 #2.33a 0.022
CY-BOCS compulsions
Baseline 12.1 2.1 10.7 2.5 ¡3.59b 0.000
Post-treatment 5.0 2.8 3.9 2.8 #2.36a 0.020
3-month follow-up 4.3 3.0 2.9 3.3 #2.09a 0.039
OCI-CV
Baseline 21.5 8.2 16.3 6.9 #4.16b 0.000
Post-treatment 11.5 6.4 8.6 7.6 #2.07a 0.041
3-month follow-up 11.9 7.9 7.2 6.4 #3.20b 0.002

SD, standard deviation.
a Significant at 0.05.
b Significant at 0.01.
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medication (F (1.76,170.43)¼ 0.892, p¼ 0.400), or time by group by
medication (F (1.76, 170.43) ¼ 0.077, p ¼ 0.904) interactions.

Because we found significant differences between groups in
depressive symptoms at baseline and in the number of sessions
received, we ran a second model adjusting for these two variables.
When adding these two covariates, the time by group interaction
effect remained non-significant (F (1.76,170.99)¼ 0.233, p¼ 0.765),
but the main group effect disappeared (F (1, 97) ¼ 2.36, p ¼ 0.128).

In addition, we ran a sensitivity analysis excluding all those
patients with comorbid ASD who undertook treatment at the clinic
(N¼ 23; 16.1%). Results remained unchanged overall (time by group
interaction effect: F (1.71, 137.04) ¼ 0.045, p¼0.936).

The proportion of treatment responders at post-treatment was
78.3% in the insomnia group and 79.3% in the non-insomnia group
(Chi-squared ¼ 0.02, p ¼ 0.893). Similarly, the proportion of pa-
tients classed as being in remission at post-treatment was 56.7% in
the insomnia group and 66.3% in the non-insomnia group (Chi-
squared ¼ 1.37, p ¼ 0.243).

Of note, symptoms of insomnia, as measured by the ISI,
improved during the course of the treatment in the whole group
(effect of time: F (1.68, 130.62) ¼ 19.13, p < 0.001). This improve-
ment was more notable in the insomnia group than in the non-
insomnia group (time by group interaction effect: F (1.85,
142.23)¼ 22.89, p < 0.001) (Table 3). When patients with comorbid
ASD were removed, results remained overall unchanged (effect of
time: F (1.64, 110.16) ¼ 15.86, p < 0.001 and time by group inter-
action effect: F (1.81, 119.51) ¼ 21.56, p < 0.001).

4. Discussion

This is, to our knowledge, the first study examining the preva-
lence of insomnia in a large sample of pediatric OCD patients using
a self-reported, sleep-specific scale. We found that 42% of children
and adolescents with OCD reached the cut-off for clinical insomnia
on the ISI. Insomniawas not only common in our sample, but it was
also associated with more severe psychopathology and lower
general functioning. However, despite having higher OCD symptom
severity throughout the study, patients with insomnia improved to
a similar degree than patients without insomnia, and similar pro-
portions were classed as treatment responders and remitters by the
end of the treatment.

The prevalence of insomnia in children and adolescents with
OCD had been examined in a handful of previous studies but their
results were difficult to reconcile due to marked methodological
differences and the use of a heterogeneous range of composite

measures to measure sleep difficulties. For example, Jaspers-Fayer
et al., [17] reported that 72% of their OCD participants scored
above the cut-off for clinically disturbed sleep on the Sleep Dis-
turbances Scale for Children, but this instrument is a broad sleep
measure which captures a range of sleep-related problems,
including insomnia. Similarly, Ivarsson et al., [18] found that the
prevalence of mild sleep problems was 68.3% in a pediatric OCD
sample, although this percentage included symptoms as hetero-
geneous as nightmares, talking in sleep, or ‘sleeping more’. When
looking at those sleep problems separately, the percentage of
patients experiencing ‘trouble sleeping’ and ‘sleeping less’was 40%
and 29.5%, respectively; figures which are closer to those found in
our study using a well-validated insomnia instrument. The psy-
chometric properties of the ISI in our sample were excellent, with
high internal consistency, a single factor structure, and construct
validity.

Young patients with insomnia in our sample were more
frequently on pharmacological treatment and had higher rates of
comorbid mental disorders (specifically depression). They were
more severely affected by obsessiveecompulsive symptoms,
depressive symptoms, and showed a lower level of global func-
tioning when compared with patients without insomnia. We found
a significant positive association between sleep impairment and
the severity of obsessive-compulsive symptoms, although the cor-
relation between the ISI and the CY-BOCS was modest. These re-
sults are in the same line as previous findings in young [13] and
adult patients [37,38] that found positive associations between an
objectively measured decrease in total sleep time [13,37] and a
subjectively measured disturbance in sleep [38] with OCD severity.
As it could be expected, the ISI's strongest correlation was with
depressive symptoms, as measured by the CDI-S, despite the fact
that this measure does not include any sleep-specific items.

Unlike Ivarsson et al. [18], who concluded that sleep problems
might have a negative impact on CBT efficacy, we found that pa-
tients with insomnia were just as likely to respond to develop-
mentally appropriate CBT as were patients without insomnia. The
results remained unaltered after adjusting for baseline depression
severity, number of CBT sessions, prescription of drugs for
insomnia, and in a sensitivity analysis excluding patients with co-
morbid ASD who had received a specific sleep hygiene module as
part of their treatment package.

There are some important differences between our study and
that of Ivarsson et al., [18] that are worth considering when inter-
preting the results of both studies. First, Ivarsson et al., [18] rean-
alyzed data from a clinical trial evaluating CBT intervention for OCD
using a strict protocol. Conversely, our study was conducted in a
naturalistic setting where the multidisciplinary team had more
flexibility to offer additional interventions, such as brief sleep hy-
giene advice or medication (including sedatives), or to deliver a
larger number of CBT sessions (as was the case for the group with
clinical insomnia), as required by the individual patient care plan.
Thus, it may still be the case that insomnia interferes with the ef-
ficacy of pure CBT, but its detrimental effects on learning can be
minimized if the treatment is delivered by a specialist multidisci-
plinary team in a naturalistic setting.

In our study, insomnia symptoms also improved significantly
after treatment, although we cannot be sure whether this was due
to the improvement in the OCD symptoms, additional interventions
such as sleep hygiene advice or sleep medication, or a combination
of these approaches. However, it is important to note that only a
small proportion of cases in our sample (16.8%) received medica-
tion for their sleep problems.

This study addresses an important gap in the literature but it is
not without limitations. First, the diagnosis of insomnia was made
using the validated cut-off of a self-reported insomnia measure

Fig. 1. Mean Children's YaleeBrown ObsessiveeCompulsive Scale (CY-BOCS) total
scores at each time point (baseline, post-treatment, and three-month follow-up), by
insomnia status. (For interpretation of the references to colour in this figure legend, the
reader is referred to the Web version of this article.)
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[22,23], but structured diagnostic interviews for insomnia were not
performed. Future studies would benefit from more structured
assessment of diagnostic criteria for insomnia. Nonetheless, the
clearly higher rate of sleep medication use in the insomnia group
provided some concurrent validity to our grouping. Second, this
study was conducted in a specialist clinic receiving referrals for
relatively severe and/or treatment-refractory cases and, hence, the
findings may not be generalizable to other samples and settings.
However, many similarities were noted between the sample char-
acteristics described here and in the previous literature. Third,
results regarding the improvement in sleep symptoms should be
interpreted cautiously due to the lack of control over potential sleep
hygiene recommendations (not explicitly included in the OCD pro-
tocol) that the therapists could have provided during the treatment.

5. Conclusions

Insomnia is common among youth with OCD and its presence is
associated with more severe obsessiveecompulsive and depressive
symptomatology. Yet, in our sample, insomnia did not seem to
interfere with response to multimodal treatment for OCD, it should
still be routinely evaluated andmanaged alongside the treatment of
OCD.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.sleep.2018.12.024.
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3.2 STUDY 3: Prevalence and impact of insomnia in children and adolescents 

with body dysmorphic disorder undergoing multimodal specialist 

treatment 

Reference: Sevilla-Cermeño L, Rautio D, Andrén P, Hillborg M, Siveberg-Morse 

M, Lahera G, et al. Prevalence and impact of insomnia in children and adolescents with 

body dysmorphic disorder undergoing multimodal specialist treatment. Eur Child 

Adolesc Psychiatry. 2020;29(9):1289-1299. 

 Background: Paediatric BDD is a disabling psychiatric disorder which is 

challenging to treat. This study aimed to establish the prevalence of insomnia in paediatric 

patients with BDD and explore its impact on the clinical presentation and treatment 

outcomes in this patient group. 

Methods: Sixty-six children and adolescents with BDD meeting ICD-10 and 

DSM-5 criteria for BDD, consecutively referred to a specialist clinic, completed a range 

of clinical measures, including the Yale-Brown Obsessive-Compulsive Scale Modified 

for BDD–Adolescent Version (BDD-YBOCS-A) and the Insomnia Severity Index (ISI). 

Patients with clinical insomnia (ISI score ≥9) were compared to the rest of the sample on 

socio-demographic and clinical features. Chi-square tests were used for comparison of 

categorical variables and Student’s t-tests for continuous variables. Fifty-six patients who 

received multimodal treatment (CBT and, in 57.1% cases, also medication) were re-

assessed at post-treatment. A mixed-model ANOVA was performed to compare treatment 

outcomes between the insomnia vs. no insomnia groups, adjusting for comorbid 

depression at baseline and age at assessment as covariates. Finally, chi-square tests were 
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used to compare response and remission rates between the insomnia and the non-insomnia 

group. 

Results: According to the ISI, 48.5% (32/66) of the sample qualified as having 

insomnia at baseline and the mean ISI score for the sample was 9.2 (SD=6.2). These 

participants showed significantly higher self-reported BDD symptom severity, 

specifically avoidance behaviour, more depressive symptoms, and more functional 

impairment in daily activities, when compared to patients without insomnia. In the 

subsample of treated patients, individuals with insomnia improved less on the BDD-

YBOCS-A than those without insomnia, although the difference did not reach statistical 

significance. The rates of responders and remitters were lower in the insomnia group, 

compared to the non-insomnia group. 

Conclusions: Insomnia is common in paediatric BDD and is associated with 

higher scores on self-reported measures of BDD symptom severity, higher rates of 

comorbid depression, and worse functioning in daily activities. Furthermore, youth 

experiencing BDD and insomnia may benefit from multimodal treatment to a lesser extent 

than those without insomnia. If these results are replicated in larger samples, treatment 

refinements for paediatric BDD could include specific modules to directly target 

insomnia.  
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Abstract
Pediatric body dysmorphic disorder (BDD) is challenging to treat. This study aimed to establish the prevalence of insomnia 
in youth with BDD and explore its impact on clinical outcomes. Sixty-six children and adolescents with BDD consecutively 
referred to a specialist clinic completed a range of clinical measures, including the Yale-Brown Obsessive–Compulsive 
Scale Modified for BDD-Adolescent Version (BDD-YBOCS-A), and the Insomnia Severity Index (ISI). Patients with clini-
cal insomnia (ISI score ≥ 9) were compared to the rest of the sample on socio-demographic and clinical features. Fifty-six 
patients who received multimodal treatment were re-assessed post-treatment. A mixed-model ANOVA was performed to 
compare treatment outcomes between the insomnia vs. no insomnia groups, and Chi-squared tests were used to compare 
response and remission rates. According to the ISI, 48% of the sample qualified as having insomnia at baseline. These par-
ticipants showed significantly higher self-reported BDD symptom severity, more depressive symptoms, and more functional 
impairment in daily activities. Patients with insomnia improved less on the BDD-YBOCS-A than those without insomnia, 
although the difference did not reach statistical significance. The rates of responders and remitters were lower in the insomnia 
group, compared to the non-insomnia group. Insomnia is prevalent in pediatric BDD, and is associated with more severe 
psychopathology and worse functioning in daily activities. Furthermore, youth experiencing BDD and insomnia may benefit 
from multimodal treatment to a lesser extent than those without insomnia. If these results are replicated in larger samples, 
treatment refinements for pediatric BDD could include specific modules to directly target insomnia.

Keywords Body dysmorphic disorder · Insomnia · Cognitive-behavior therapy · Children · Adolescents

Introduction

Body Dysmorphic Disorder (BDD) is a psychiatric disorder 
characterized by a recurrent preoccupation with perceived 
defects in physical appearance that are not observable or 
appear minimal to others. Excessive repetitive behaviors 
(e.g., mirror checking) or mental acts (e.g., comparing 
own appearance with that of others) are often performed 
in response to the appearance concerns [1]. The estimated 
prevalence of BDD in both adult and adolescent community 
samples is approximately 2% [2, 3]. The onset of BDD is 
usually during adolescence [4, 5]. BDD in young people 
is associated with poor psychosocial functioning and low 
academic performance, with high rates of school abandon-
ment [6, 7]. Furthermore, adolescents with BDD have been 
reported to have high levels of suicidality [4].
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Cognitive-behavior therapy (CBT) is a moderately effec-
tive treatment for pediatric BDD. In one wait-list controlled 
trial, the between-group effect size was large (Cohen’s 
d = 1.13) at post-treatment and the response rate was 40% 
[8]. In the same trial, the effects of CBT were also durable 
over time (effect size = 1.70 at 12-month follow-up; response 
rate = 50%) [9]. CBT is recommended by clinical guidelines 
as the first-line treatment in children and adolescents with 
BDD [10]. If CBT is declined, not available, or the patient 
does not engage in it, a selective serotonin reuptake inhibi-
tor (SSRI) may be considered [10]. However, while SSRIs 
are effective in adults with BDD, medication studies on 
pediatric patients are lacking. Importantly, although CBT 
is effective at the group level, a significant percentage of 
patients (46–60%) do not respond sufficiently to treatment 
[8, 11]. Hence, it is paramount to identify factors that could 
be hampering treatment adherence or response to CBT in 
patients with BDD to further improve outcomes in this vul-
nerable group.

Insomnia is a prevalent condition amongst youth [12, 13] 
and correlates with negative developmental outcomes, such 
as impaired emotional and behavioral regulation [14, 15]. 
The presence of insomnia has been linked to more severe 
psychopathology and worse general functioning in a variety 
of mental disorders in youth [16–18]. Additionally, reduced 
sleep has also been associated with impaired cognitive func-
tioning, which may lead to impaired learning [19, 20]. As 
learning is a key aspect of CBT, poor sleep could potentially 
interfere with this treatment, reducing its overall efficacy. In 
other childhood psychiatric disorders, such as depression or 
bipolar disorder, there is solid evidence to indicate that sleep 
disturbances are associated with poorer treatment response 
and/or higher probabilities of relapse after remission [21, 
22]. Conversely, interventions targeted at improving sleep 
have documented positive effects on various forms of psy-
chopathology [23] and might even enhance the effects of 
CBT [24].

To our knowledge, to date, there have been no studies 
focusing on the prevalence of sleep problems in pediatric 
BDD and on whether these may interfere with evidence-
based treatment. In an attempt to fill this gap in the literature, 
we report on one of the largest clinical samples of well-
characterized youth with BDD, treated at a specialist obses-
sive–compulsive disorder (OCD) and related disorders clinic 
in Stockholm, Sweden. The aims of the study were threefold. 
First, we aimed to establish the prevalence of self-reported 
clinical insomnia in youth with BDD. Second, we aimed 
to compare the demographic and clinical characteristics of 
BDD patients with and without clinical insomnia. Finally, 
we aimed to explore whether insomnia had a negative effect 
on the response to multimodal treatment, including protocol-
driven CBT and concurrent medication (when indicated), in 
this patient group.

Methods

Setting and participants

Participants were 66 children and adolescents meeting 
DSM-5 criteria for BDD [1] consecutively referred to a 
specialist pediatric OCD and related disorders outpatient 
clinic in Stockholm, Sweden, between January 2015 and 
March 2019. For a detailed description of the clinical set-
ting, see Sevilla-Cermeño et al. [17]. The diagnoses were 
confirmed following a 3-h first assessment by a multidisci-
plinary clinical team, which included a full anamnesis and 
developmental history, full psychopathological screening 
with the Mini-International Neuropsychiatric Interview for 
Children and Adolescents (MINI-KID) [25], supplemented 
with additional modules for OCD and related disorders, 
and the Yale-Brown Obsessive–Compulsive Scale Modi-
fied for BDD-Adolescent Version (BDD-YBOCS-A) [26]. 
Socio-demographic information from the patients and their 
parents/caregivers was also gathered at this point. A series 
of self-reported measures covering a range of psychiatric 
conditions, including insomnia, were collected via an online 
platform (see “Measures” section below).

After the initial assessment, patients were offered treat-
ment at our clinic, referred back to their local teams, or 
referred to more appropriate services elsewhere. Fifty-six 
(84.8%) of the sixty-six BDD patients received treatment 
for BDD at the clinic during the above-mentioned period.

All patients and their parents/legal guardians provided 
written consent to participate in the current study, which 
received ethical approval from the Regional Ethical Review 
Board in Stockholm (reference number 2015/1977-31/4).

Measures

The Swedish language versions of the following measures 
were administered to all participants (N = 66) at baseline 
and, to the patients who received treatment at the clinic 
(n = 56), also at post-treatment.

Clinician-administered measures

The BDD-YBOCS-A is a clinician-administered semi-struc-
tured interview which is considered the gold-standard meas-
ure to rate the severity of BDD symptoms [26]. It comprises 
12 Likert-type items ranging from 0 to 4: five severity items 
for both obsessions and compulsions and two further items 
to measure degree of insight and avoidant behavior. The total 
BDD severity score ranges from 0 to 48 [26]. The BDD-
YBOCS-A has good psychometric properties, including 
strong internal consistency, good reliability, good convergent 
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and discriminant validity, and sensitivity to change [27]. In 
our sample, the BDD-YBOCS-A had high internal consist-
ency (Cronbach’s alpha = 0.84). As is standard in the field, 
treatment response was defined as a 30% or greater drop on 
the BDD-YBOCS-A from baseline to post-treatment, and 
full or partial remission as a total score ≤ 16 on the BDD-
YBOCS-A at post-treatment [27, 28].

The Clinical Global Impression-Severity (CGI-S) is a 
single-item clinician-rated measure of symptom severity 
[29]. The item is rated on a seven-point scale. The CGI-S 
has demonstrated good concurrent validity and sensitivity 
to change [30].

The Children´s Global Assessment Scale (CGAS) is a 
single-item clinician-rated measure of the global functioning 
of a child or an adolescent during a specific period of time. 
Scores range from 1 (more disabled) to 100 (best function-
ing) and it has shown good psychometric properties with 
high reliability and both discriminant and concurrent valid-
ity [31].

All the above-mentioned clinician ratings were based on 
both the children and the parents report on the day of the 
assessment.

Self- or parent-administered measures

The Insomnia Severity Index (ISI) is a self-reported instru-
ment measuring insomnia. It is composed of seven Likert-
type items with a total score that ranges from 0 to 28 [32]. 
The Swedish translation of the ISI, which has been modified 
for use amongst youth, was used in this study [33]. This ver-
sion has shown excellent psychometric properties with high 
internal consistency, construct validity, and a single factor 
structure in a clinical sample of pediatric patients with OCD 
[17]. The optimal cut-off score for detecting clinical insom-
nia in youths has been established to be 9 [34]. Using this 
established cut-off, our BDD sample was categorized into a 
clinical insomnia group (ISI scores ≥ 9) and a non-clinical 
insomnia group (ISI scores < 9).

The Appearance Anxiety Inventory (AAI) is a self-
reported measure that focuses on the cognitive and behav-
ioral processes that are characteristic to BDD [35]. It com-
prises ten items, with a total score ranging from 0 to 40, and 
includes two subscales: one measuring avoidance and the 
other measuring threat monitoring [35].

Depressive symptoms were assessed by the Children’s 
Depression Inventory-Short Version (CDI-S), a 10-item 
self-reported instrument examining the presence and sever-
ity of depressive symptoms in pediatric patients [36] and by 
the parent-reported version of the Short Mood and Feeling 
Questionnaire (SMFQ-P), a 13-item measure that evaluates 
mood in youths [37]. Both instruments have excellent psy-
chometric properties.

The Work, and Social Adjustment Scale-Youth Version 
(WSAS-Y) is a short, self-reported instrument consisting 
of five items rated on a nine-point Likert scale. It assesses 
the degree of functional impairment in five areas, namely 
school, daily situations, social activities, leisure activities, 
and relationships [38]. The WSAS-Y is based on the origi-
nal WSAS for adults [39] and has excellent psychometric 
properties [38]. The WSAS-Y also has a parent-rated version 
(WSAS-P) [38].

Treatment

All patients treated at the specialist clinic (n = 56) received 
individual CBT delivered by clinical psychologists with 
extensive experience in the treatment of BDD cases. Of 
these, 32 were additionally prescribed medication for their 
BDD when deemed clinically appropriate (see Results sec-
tion below). The CBT was protocol-driven, based on the 
manual developed by Mataix-Cols et al. for their trial [8]. 
Based on the experience in this adolescent BDD trial [8], 
the manual has undergone continued development by our 
team, in collaboration with the BDD team at the Maudsley 
Hospital, London. The updated version of the manual used 
in this study involves more therapy sessions than the original 
(typically up to 20 rather than 14 sessions). The develop-
mentally tailored protocol is heavily based on exposure with 
response prevention (ERP) strategies. Since insight in this 
patient group tends to be low, the therapists try to promote 
motivation and engagement with ERP, often including moti-
vational interviewing approaches to address the patients’ 
ambivalence. The treatment includes varying degrees of 
parental involvement, depending on the individual case for-
mulation. In brief, the protocol consists of the following core 
elements: sessions 1 to 2–3 focus on psychoeducation about 
BDD and anxiety, perception, self-focused attention, and 
on the development of an ERP hierarchy; sessions 3–4 to 
18 primarily focus on graded ERP (both therapist-assisted 
in vivo ERP and as homework assignments between ses-
sions); and sessions 19 and 20 include strategies for relapse 
prevention and maintenance of the treatment gains. The pro-
tocol also includes optional modules, which are only used 
when required: these include mirror re-training, cognitive 
work, and attention re-training, amongst others (see Ref. 
[8]). Sessions last approximately 1 h and are usually con-
ducted weekly, although complex patients are often offered 
more intensive approaches (e.g., several hours per day/week 
and home visits).

Statistical analyses

SPSS version 25.0 for Windows software was used to ana-
lyze the data. Student’s t tests were used for between-group 
comparisons of continuous variables and Chi-squared tests 
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for categorical variables. A mixed-model analysis of vari-
ance (ANOVA) was carried out to test for a differential 
effect of clinical insomnia on responsiveness to treatment. 
Response and remission rates for the two groups were com-
pared using Chi-squared tests. All statistical tests were two-
tailed. Statistical significance was set at p < 0.05.

Results

Participant characteristics at baseline

The sample (N = 66) consisted predominantly of girls 
(n = 56; 84.8%), with a mean age of 15.4 years (SD = 1.5; 
range 10–17) at baseline. The self-reported mean age of 
onset of their BDD was 12.9 years (SD = 1.7; range 8–17). 

The mean BDD-YBOCS-A score was 30.2 (SD = 5.0), 
reflecting moderate BDD symptom severity. A high propor-
tion of the sample (n = 51; 77.3%) had a comorbid psychi-
atric disorder. The most common comorbid disorder was 
depression (n = 31; 47.0%).

Prevalence of insomnia and characteristics of BDD 
patients with and without clinical insomnia 
at baseline

The mean ISI score for the sample was 9.2 (SD = 6.2). A 
total of 32 out of 66 participants with BDD (48.5%) scored 
above the established cut-off for clinical insomnia [34] 
at baseline. Table 1 shows the demographic and clinical 
characteristics of the groups with and without insomnia. 
Participants with clinical insomnia were slightly older at 

Table 1  Comparison of demographic and clinical characteristics of patients with and without clinical insomnia at baseline (N = 66)

ADHD attention-deficit/hyperactivity disorder, ASD autism spectrum disorders, OCD obsessive–compulsive disorder, SD standard deviation, 
SSRI selective serotonin reuptake inhibitors
*Significant at 0.05; **significant at 0.01
a Fisher’s test

Clinical insomnia (n = 32) No clinical insomnia (n = 34) Statistics
Mean SD Mean SD Student’s t p

Age at assessment 15.8 1.2 15.0 1.7 − 2.16 0.034*
Age of BDD onset (n = 59) 13.2 1.5 12.6 1.9 − 1.27 0.211

N % N % Chi-square p

Gender
 Girls 30 93.8 26 76.5 4.01 0.135
 Boys 2 6.3 7 20.6 4.01 0.135
 Other 0 0.0 1 2.9 4.01 0.135

Family history of BDD 1 3.1 6 17.6 – 0.106a

Any comorbid mental disorder 26 81.3 25 73.5 0.56 0.454
 Depression 20 62.5 11 32.4 6.02 0.014*
 Anxiety disorders 6 18.8 12 35.3 2.28 0.131
 OCD 8 25.0 4 11.8 1.94 0.164
 ADHD 4 12.5 5 14.7 – 1.000a

 ASD 4 12.5 4 11.8 – 1.000a

 Eating disorders 1 3.1 2 5.9 – 1.000a

 Tourette syndrome 1 3.1 0 0 – 0.485a

 Hypochondriasis 0 0.0 1 2.9 – 1.000a

Previous CBT treatment 11 34.4 15 44.1 0.66 0.418
On pharmacological treatment 14 43.8 15 44.1 0.00 0.976
 SSRI 10 31.3 11 32.4 0.01 0.923
 Other Antidepressants 1 3.1 3 8.8 – 0.614a

 Antipsychotics 1 3.1 2 5.9 – 1.000a

 Antihistamines 6 18.8 4 11.8 – 0.505a

 Melatonin 3 9.4 4 11.8 – 1.000a

 ADHD medication 3 9.4 2 5.9 – 0.668a

 Buspirone 0 0.0 3 8.8 – 0.239a
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assessment than the participants without clinical insomnia 
(15.8 vs. 15.0 years, respectively; p = 0.034). Both groups 
were comparable in terms of gender, age at onset of BDD, 
family history of BDD, receipt of previous CBT, or pre-
scription of any pharmacological treatment. The presence 
of comorbid depression was more frequent in the insom-
nia group, compared to those without insomnia (62.5% vs. 
32.4%, respectively; p = 0.014), while the proportions of 
other comorbidities were not statistically different between 
groups.

There were no between-group differences on the BDD-
YBOCS-A or on other clinical measures, with the excep-
tion of the AAI, the WSAS-Y, and the WSAS-P (Table 2). 
Participants with clinical insomnia scored significantly 
higher on the AAI total score and the AAI avoidance sub-
scale at baseline, indicating more severe self-reported BDD 

symptomatology. They also had higher scores on both 
WSAS scales, indicating worse self-reported and parent-
reported functioning in daily activities. Specifically, BDD 
participants with insomnia scored significantly higher on 
the WSAS-Y item regarding family and other relationships, 
and on the WSAS-P item regarding everyday situations 
(Table 2).

Treatment characteristics of BDD patients 
with and without insomnia

A total of 56 patients underwent CBT treatment at the 
clinic. There were no significant differences on any base-
line clinical measures between those participants who were 
treated at the clinic and those who were not (Supplementary 
Table 1). The mean number of sessions received was 17.3 

Table 2  Comparison of clinical 
measures of patients with and 
without clinical insomnia at 
baseline (N = 66)

AAI Appearance Anxiety Inventory, BDD-YBOCS Yale-Brown Obsessive–Compulsive Scale Modified for 
BDD-Adolescent version, CDI-S Children’s Depression Inventory-Short Version, CGAS Children’s Global 
Assessment Scale, CGI-S Clinical Global Impression-Severity, ISI Insomnia Severity Index, SMFQ-
P Short Mood and Feeling Questionnaire, WSAS-Y Work, Social and Adjustment Scale-Youth Version, 
WSAS-P Work, Social and Adjustment Scale-Parent Version
*Significant at 0.05; **significant at 0.01

Clinical insomnia 
(n = 32)

No clinical 
insomnia (n = 34)

Statistics

Mean SD Mean SD Student’s t p

Insomnia measure
ISI total 14.3 4.6 4.4 2.3 − 10.98 0.000**
BDD measures
 BDD-YBOCS-A total 30.3 5.0 30.2 5.1 − 0.06 0.953
  BDD-YBOCS-A obsessions 13.0 2.4 12.8 2.3 − 0.41 0.687
  BDD-YBOCS-A compulsions 12.6 2.5 12.9 2.3 − 0.54 0.593

 AAI total (n = 63) 29.9 6.5 25.7 7.6 − 2.35 0.026*
  AAI avoidance 19.7 4.1 16.1 5.4 − 3.02 0.004**
  AAI threat monitoring 10.2 3.3 9.7 3.3 − 0.69 0.494

Other clinical measures
 CDI-S (n = 44) 11.9 4.3 10.6 4.7 − 0.95 0.351
 SMFQ-P 15.6 6.3 15.1 5.9 − 0.38 0.708
 CGI-S 4.8 0.6 4.7 0.6 − 1.04 0.302
 CGAS 45.3 7.7 47.3 4.6 1.30 0.199
 WSAS-Y total 23.2 6.9 18.9 4.9 − 2.94 0.005**
  WSAS-Y school 6.3 1.5 5.7 1.8 − 1.50 0.138
  WSAS-Y everyday situations 3.4 2.6 2.3 1.9 − 1.87 0.066
  WSAS-Y social activities 5.8 2.0 5.4 1.8 − 0.86 0.396
  WSAS-Y leisure time 2.5 2.4 1.6 1.9 − 1.66 0.102
  WSAS-Y family and relationships 5.2 2.0 3.9 2.1 − 2.69 0.009**

 WSAS-P total 23.8 7.0 20.3 6.4 − 2.10 0.040*
  WSAS-P school 6.6 1.6 6.1 2.2 − 1.19 0.237
  WSAS-P everyday situations 4.1 2.1 3.0 2.2 − 2.05 0.045*
  WSAS-P social activities 5.6 2.1 5.6 2.2 − 0.01 0.994
  WSAS-P leisure time 2.6 2.2 1.6 2.2 − 1.73 0.088
  WSAS-P family and relationships 5.0 2.3 4.1 2.3 − 1.50 0.131
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(SD = 12.4; range 4–80). Twenty-four of the treated patients 
(42.9%) scored above the ISI cut-off for clinical insomnia. 
There were no significant differences between the insomnia 
(n = 24) and the non-insomnia (n = 32) groups in terms of 
the total number of CBT sessions received (16.5 vs. 17.9 
sessions, respectively; Student’s t = 0.41, p = 0.687).

Thirty-two (57.1%) of the participants received medica-
tion for their BDD alongside the CBT treatment. Of those, 
26 patients received treatment with an SSRI, one patient with 
an antipsychotic (aripiprazole), and five patients received an 
SSRI in combination with an antipsychotic (aripiprazole in 
all five cases). There were no differences in BDD symptom 
severity between those receiving vs. those not receiving 
medication (30.7 vs. 30.3 on the BDD-YBOCS-A, respec-
tively; Student’s t = –0.31, p = 0.762). Similarly, the com-
parison between the percentage of patients on medication 
in the insomnia group (54.2%) and in the non-insomnia 
group (59.4%) did not reveal significant differences (Chi-
square = 0.15, p = 0.697).

Additionally, 15 of the 56 treated participants (26.8%) 
received medication for insomnia. Of those, nine were pre-
scribed melatonin, four received antihistamines as hypnot-
ics, and two patients took melatonin in combination with 

an antihistamine. Patients receiving hypnotic medication 
showed equally severe BDD symptoms at baseline when 
compared to the ones who did not (31.7 vs 30.1 on the BDD-
YBOCS-A, respectively; Student’s t = –1.01, p = 0.296). 
Of note, the percentage of patients who received any hyp-
notic drugs in the insomnia group (29.2%) and in the non-
insomnia group (25%) was not significantly different (Chi-
square = 0.12, p = 0.728).

Treatment outcomes in BDD patients 
with and without clinical insomnia

Scores for the ISI, the BDD-YBOCS-A, the AAI, and other 
clinical measures in the groups with and without clini-
cal insomnia at baseline and post-treatment are shown in 
Tables 3 and 4.

A mixed-model ANOVA with a within-subjects factor of 
time (baseline vs. post-treatment) and a between-subjects 
factor of group (with vs. without clinical insomnia) was per-
formed. Because the groups differed at baseline regarding 
the presence of comorbid depression and the mean age at the 
time of assessment, we added comorbid depression (coded 
as present/absent) and age at assessment as covariates in 

Table 3  Insomnia- and body 
dysmorphic disorder-specific 
severity scores at baseline and 
post-treatment, by insomnia 
status (N = 56)

AAI Appearance Anxiety Inventory, BDD-YBOCS-A Yale-Brown Obsessive–Compulsive Scale Modified 
for BDD-Adolescent version, ISI Insomnia Severity Index, SD standard deviation
*Significant at 0.05; **significant at 0.01

Clinical insomnia 
(n = 24)

No clinical insom-
nia (n = 32)

Statistic t test p

Mean SD Mean SD

ISI total
 Baseline 14.5 4.8 4.4 2.4 − 9.52 0.000**
 Post-treatment 11.2 6.6 3.5 4.5 − 4.24 0.000**

BDD-YBOCS total
 Baseline 31.2 5.0 30.1 5.3 − 0.79 0.432
 Post-treatment 15.5 9.6 11.3 6.9 − 1.91 0.062

BDD-YBOCS obsessions
 Baseline 13.3 2.3 12.8 2.3 − 0.87 0.390
 Post-treatment 6.9 4.0 5.3 3.0 − 1.75 0.086

BDD-YBOCS compulsions
 Baseline 13.0 2.7 12.8 2.4 − 0.23 0.820
 Post-treatment 6.4 4.6 4.6 3.3 − 1.64 0.110

AAI Total
 Baseline 30.5 6.7 25.5 7.6 − 2.46 0.017*
 Post-treatment 17.4 12.2 12.0 8.7 − 1.71 0.095

AAI avoidance
 Baseline 19.9 3.9 15.9 5.4 − 3.12 0.003**
 Post-treatment 10.8 7.8 8.0 5.7 − 1.39 0.172

AAI threat monitoring
 Baseline 10.6 3.5 9.7 3.4 − 1.00 0.324
 Post-treatment 6.6 4.6 4.0 3.6 − 2.06 0.046*
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the model. The model revealed a main effect of time (F [1, 
52] = 328.77, p < 0.001), indicating a significant reduction 
in the BDD-YBOCS-A total score over the course of the 
treatment. There was no significant main effect of group (F 
[1, 52] = 0.59, p = 0.446) or time-by-group interaction (F [1, 
52] = 2. 38, p = 0.129) (Fig. 1).

Given that we found differences in baseline self-
reported BDD severity scores between groups, we repeated 

the same model using the AAI total score as the outcome 
variable. Results revealed a significant effect of time (F [1, 
39] = 68.50, p < 0.001), as well as a significant group effect 
(F [1, 39] = 4.60, p = 0.038), indicating that the insom-
nia group had more severe self-reported BDD symptoms 
through treatment, but, mirroring the results of the analysis 
using the BDD-YBOCS-A, no significant time-by-group 
interaction effects were found (F [1, 39] = 0.12, p = 0.733).

A final model revealed that symptoms of clinical insom-
nia, as measured by the ISI, also improved during the 
course of the treatment in the whole, treated sample (F [1, 
42] = 6.72, p = 0.013) (Table 3).

The mean percentage decrease in BDD symptom 
severity from baseline to post-treatment, measured by 
the BDD-YBOCS-A, was 51.6% in the clinical insom-
nia group and 62.8% in the non-clinical insomnia group 
(Student’s t = 1.82, p = 0.074). The proportion of treat-
ment responders in the insomnia group was lower (19/24, 
79.2%) than the proportion of treatment responders in the 
non-insomnia group (30/32, 93.8%), but this difference 
did not reach statistical significance (Chi-square = 2.67, 
p = 0.102). However, the proportion of patients classed as 
being in full or partial remission at post-treatment was 
significantly lower in the insomnia group when compared 

Table 4  Depression and general 
functioning scores at baseline 
and post-treatment, by insomnia 
status (N = 56)

CDI-S Children’s Depression Inventory-Short Version, CGAS Children’s Global Assessment Scale, CGI-
S Clinical Global Impression-Severity, SMFQ-P Short Mood and Feeling Questionnaire, WSAS-Y Work, 
Social and Adjustment Scale-Youth Version, WSAS-P Work, Social and Adjustment Scale-Parent Version
*Significant at 0.05; **significant at 0.01

Clinical insomnia 
(n = 24)

No clinical insomnia 
(n = 32)

Statistic t test p

Mean SD Mean SD

CDI-S
 Baseline 11.9 4.5 10.6 4.7 − 0.89 0.377
 Post-treatment 8.6 5.3 6.0 4.3 − 1.75 0.087

SMFQ-P
 Baseline 15.7 6.2 15.5 5.8 − 0.13 0.898
 Post-treatment 10.7 7.7 8.4 5.9 − 1.16 0.254

CGI-S
 Baseline 4.8 0.7 4.6 0.6 − 1.36 0.180
 Post-treatment 3.0 1.4 2.0 1.1 − 2.86 0.006**

CGAS
 Baseline 43.8 7.7 47.2 4.7 2.02 0.048*
 Post-treatment 52.9 7.4 59.6 9.7 2.40 0.020*

WSAS-Y
 Baseline 24.1 6.2 19.0 5.0 − 3.41 0.001**
 Post-treatment 13.6 7.4 8.8 6.2 − 2.32 0.025*

WSAS-P
 Baseline 23.7 7.1 20.4 6.5 − 1.81 0.075
 Post-treatment 16.8 8.0 11.9 7.4 − 2.13 0.038*

Fig. 1  Mean Yale-Brown Obsessive–Compulsive Scale Modified for 
BDD-Adolescent version (BDD-YBOCS) total scores at baseline and 
post-treatment, by insomnia status (baseline depression status—coded 
as present/absent—and age at assessment are included as covariates 
in the model)



 European Child & Adolescent Psychiatry

1 3

to the non-insomnia group (13/24, 54.2% vs. 26/31, 83.9%, 
respectively; Chi-square = 5.79, p = 0.016) (Fig. 2).

Discussion

To our knowledge, the present study is the first to explore 
the prevalence of clinical insomnia in a large sample of 
well-characterized youth with BDD. We also examined the 
influence of insomnia on the clinical features and response 
to multimodal treatment in a subsample of treated patients. 
The study had three main findings.

Our first and main finding was that, in our sample, about 
half of the participants experienced significant insomnia 
according to the ISI, a well-validated insomnia measure. 
Furthermore, the ISI mean score for the whole group was 
slightly above the established cut-off for clinical insomnia 
[34]. The observed prevalence (48.5%) and overall severity 
of insomnia in this sample (a mean ISI score of 9.2) were 
both higher than those reported in a pediatric OCD sample 
of patients recruited from the same clinic (prevalence of 
42% and mean ISI score of 7.6) [17], which is worth noting 
given the described similarities between the two disorders. 
These results suggest that insomnia is common and should 
be assessed and managed in young people with BDD.

Second, young people who experienced clinical insom-
nia scored higher on self-reported measures of BDD symp-
tom severity, particularly avoidance behavior, had higher 
rates of comorbid depression, and also worse function-
ing in daily activities, when compared to patients without 
insomnia. Regarding BDD symptom severity at baseline, 
it is worth noting that no between-group differences were 
found on the clinician-rated BDD-YBOCS-A. The AAI and 

the BDD-YBOCS-A measure related constructs, but their 
content is only partially overlapping. In the original valida-
tion study, the correlation between these instruments was 
in the region of 0.5 [35]. In our study, the inter-correlation 
between these scales was 0.3. Notably, while the AAI has a 
separate avoidance scale, the BDD-YBOCS-A incorporates 
avoidance it its total score. Thus, our results might indicate 
that insomnia is most likely associated with the severity of 
avoidance in BDD.

Pediatric BDD patients with insomnia also had higher 
rates of comorbid depression than those without insomnia. 
This is somewhat expected given the known association 
between depression and sleep disorders [16], and the fact 
that insomnia and/or hypersomnia are listed as diagnos-
tic criteria for depression [1]. Interestingly, however, no 
between-group differences were found in the self-reported 
or parent-reported measures of depressive symptoms. The 
fact that none of these instruments include sleep items could 
explain the lack of differences between groups. Thus, it is 
possible that individuals with insomnia in our sample may 
not be more depressed than those without, but be more likely 
to be diagnosed with depression, simply because insomnia 
is one of the diagnostic criteria for the disorder.

The BDD and insomnia group also had worse function-
ing in daily activities like family relationships, social, and 
everyday situations. The link between insomnia and worse 
functioning has also been previously reported in a variety of 
other psychiatric conditions in children and adolescents like 
OCD [17], anxiety disorders [40], autism spectrum disorders 
[41], and attention-deficit/hyperactivity disorder [42].

Third, we found suggestive evidence that insomnia may 
have a negative impact on treatment outcomes, although 
the results should be taken as preliminary until replicated 

Fig. 2  Rates of responders and full or partial remitters, by insomnia status
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in larger samples. Our statistical model including insomnia 
status as a between-group factor and adjusting for comor-
bid depression and age at assessment did not show signifi-
cant time-by-group interactions, implying that both groups, 
with and without insomnia, improved similarly. However, 
the proportion of responders and remitters after completing 
treatment was substantially lower in the insomnia group, 
when compared to the non-insomnia group. If confirmed, 
this may have important clinical implications as not reach-
ing remission status after treatment has been associated with 
higher odds of relapse in related disorders like OCD [43]. It 
is worth noting that our study was conducted in a naturalistic 
setting where patients with self-reported insomnia problems 
may have received additional support during the course of 
the multimodal treatment (e.g., sleep hygiene instructions 
and hypnotic medication). Those additional interventions 
may have partially masked the impairment caused by the 
sleep problems on the patients’ functioning and their treat-
ment outcomes. Future studies using larger samples of 
BDD cases are warranted to elucidate the potential impact 
of insomnia on treatment response. If confirmed, the asso-
ciation between insomnia and worse clinical outcomes may 
suggest that current treatment protocols could be refined 
further to include specific insomnia modules.

Another intriguing implication for future research is that 
insomnia-specific interventions may, by themselves, have 
a beneficial effect on BDD symptoms without necessarily 
directly targeting the appearance concerns [23]. Interest-
ingly, in our sample, insomnia symptoms also improved 
significantly after treatment. This finding is in line with the 
previous research in pediatric depression [44] and in pediat-
ric OCD [17], showing that treatments targeting psychiatric 
symptoms also tend to improve sleep.

This study has some limitations. First, our sample size 
was modest and our analysis of the outcome data may 
have been underpowered to detect significant differences. 
The results will require replication and extension in larger 
patient cohorts. Second, we used a self-reported measure of 
insomnia rather than a structured diagnostic interview. How-
ever, the ISI cut-off employed in this study has been well 
validated against diagnosed insomnia cases [32]. Neverthe-
less, further studies including parent-reported and objective 
measures of insomnia are warranted. Third, this study was 
conducted in a specialist setting which receives referrals for 
relatively severe and/or complex cases, and hence, the find-
ings may not be generalizable to other, milder populations 
of BDD cases. However, the clinical characteristics of our 
sample resemble those of other clinical BDD samples from 
around the world. Finally, follow-up data beyond the end 
of the treatment were not available for this study. It will be 
relevant for future studies to examine the possible influence 
of insomnia over the maintenance of treatment gains in the 
long run.

Conclusions

Insomnia is prevalent in pediatric BDD, and is associ-
ated with higher scores on self-reported measures of BDD 
symptom severity, higher rates of comorbid depression, 
and worse functioning in daily activities. Young BDD 
patients experiencing insomnia improved with multimodal 
treatment, but to a lesser extent than BDD patients without 
insomnia. If these results are replicated in larger samples, 
treatment refinements for pediatric BDD could include 
specific modules to directly target insomnia.
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4.1. General discussion of the main findings 

The present doctoral thesis notably enhances the current knowledge on the 

association between insomnia and the two main OCDRs, namely OCD and BDD. 

The first study provides objective data on the prevalence of insomnia in OCD at 

the population level in a register-based study in Sweden. Specifically, the prevalence of 

insomnia was set at 42% of those individuals with OCD diagnosed in specialist settings, 

compared to a prevalence of insomnia of 11% in those individuals from the general 

population without the disorder. This translated into almost 7-fold increased odds of 

insomnia in OCD, compared to the unaffected individuals. Of note, the prevalence rate 

of insomnia in the unaffected sample (i.e., 11%) matches previously reported figures for 

insomnia in the general population in other samples (78), providing validity to our 

combined outcome definition for insomnia, which ascertained cases not only by using 

ICD-10 diagnoses but also the use of medications with specific indication for insomnia 

in order to improve coverage.  

The study is the first to date to estimate the prevalence rate of insomnia in OCD. 

To do so, we used a large cohort of more than 31,000 individuals with OCD, with this 

diagnosis having shown to be valid and reliable in the context of the epidemiological 

studies in Sweden (79), and with the diagnosis of insomnia having been assigned by a 

specialist doctor (or with a medical doctor having stablished the need to issue a 

prescription for this specific sleep disorder). By contrast, previous studies in the field 

have used very small OCD samples (64, 65), have been conducted in community 

samples (66, 67) or have used general surveys including a number of scales for the 

assessment of OCD symptoms (67) or self-reported measures of sleep disturbance (64, 

66, 67). 
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A main strength of the first study included in the thesis was the inclusion of a 

discordant sibling analysis. This type of quasi-experimental designs comparing the 

exposed cohort with their full siblings (those sharing the same mother and father) allow 

to control for a large number of measured and unmeasured confounders, including 50% 

of the genetic liability, as well as great part of the shared environment (including for 

example parental history of both psychiatric and somatic disorders, parental education 

or socioeconomic level). Our results showed that individuals with OCD still had 

substantially higher odds of insomnia, compared to their unaffected siblings. However, 

compared to the general population analysis, the magnitude of the association was 

significantly reduced, suggesting that at least part of the association between OCD and 

insomnia could be attributed to early shared environmental and genetic factors. Those 

results are in line with a previous study assessing the association between insomnia and 

depressive symptoms in young adults, which used a sibling comparison plus a twin 

comparison design, and proposed that genetic factors may play a central role in the 

association between both disorders (80). However, the fact that the odds were still 

higher in the OCD siblings, compared to the unaffected siblings, still suggests a 

conceptualization of insomnia as a potential consequence of OCD.   

When exploring whether the presence of other psychiatric conditions affected 

the association between OCD and insomnia, results showed that the exclusion of the 

individuals with several clusters of comorbid psychiatric disorders did not substantially 

affect the magnitude of the association. The only exception were comorbid depression 

and anxiety disorders. The exclusion of individuals with either of these disorders from 

the cohort attenuated the magnitude of the association, although it did not eliminate it, 

suggesting that OCD is associated with insomnia independently from these disorders. 

Previous research had yielded inconclusive results in this matter, with some studies 
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claiming that the association between sleep problems and OCD was driven by the 

presence of comorbid depression (64, 66) or substance use disorder (66), and some 

proposing that OCD was linked to sleep disturbance independently of the psychiatric 

comorbidities (67). The sensitivity analyses included in our study were better suited to 

conclude that OCD is associated with insomnia in its own right.  

The second study included in this thesis also focused on insomnia in OCD, in 

this case in a consecutive sample of 193 children and adolescents seen in a specialist 

OCD clinic in Stockholm, Sweden. The results showed that 42% of children and 

adolescents with OCD referred to the clinic reached the cut-off score for clinical 

insomnia in a well-validated self-reported scale which was specific for insomnia. 

Relevantly, this prevalence figure matched that in the first study conducted at the 

population level using a different study design, which contributes to increase the 

validity of the method to assess insomnia with the insomnia-specific questionnaire. 

Previous studies in the field were limited by the use of mainly parent-reported sleep 

measures comprising items from other scales or a mixture of several sleep-related 

symptoms, including talking or walking while sleeping or the presence of nightmares, 

instead of a specific, well-validated measures for insomnia. Furthermore, some of the 

previous studies in the field were also limited by the use of small samples sizes (72, 73).  

In general, higher prevalence rates of heterogenous sleep problems had been reported in 

children and adolescents with OCD (73, 74) but, when looking at specific sleep 

problems closer to insomnia symptoms, the figures approached our reported prevalence 

of insomnia. For example, in the study by Ivarsson et al. (74), ‘troubled sleep’ was 

found in 40% of the sample of children and adolescents, while shorter sleep duration 

was reported by 29,5% of them. 
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When exploring whether the clinical characteristics of children and adolescents 

with OCD differed by insomnia status, we found that young patients with OCD and 

insomnia were more severely affected by obsessive-compulsive and depressive 

symptoms and showed a lower level of global functioning, compared to patients with 

OCD without insomnia. These findings are consistent with previous literature reporting 

a positive association between sleep disturbance and OCD severity (72, 73), 

internalizing symptomatology (71, 72), and functional impairment (75) in children and 

adolescents with OCD. 

About 74% of the patients in our paediatric specialist sample undertook 

multimodal treatment for their OCD at the clinic. This treatment consisted of a course of 

protocol-driven CBT focused on ERP, with parental involvement. Furthermore, when 

deemed clinically indicated, some patients were additionally treated with medication. 

Despite the differences between those with and without insomnia, with the former 

tending to be more severe, in this sample, insomnia did not seem to interfere with 

response to the multimodal treatment. Those results remained unchanged when our 

model was adjusted for baseline depression severity, the number of CBT sessions 

received, and prescription of medication for insomnia, and in a sensitivity analysis 

excluding patients with comorbid autism spectrum disorders who had received a sleep 

hygiene module as a part of their treatment package. Conversely to our findings, 

Ivarsson et al. (74) reported that sleep problems at baseline in a sample of 269 

paediatric patients with OCD  predicted worse CBT outcomes at post-treatment (74). It 

is worth noting an important difference between this and our study. Ivarsson et al. (74)  

reanalysed data from an RCT evaluating a highly protocolized CBT intervention for 

OCD, while our study was conducted in a naturalistic setting where the clinicians had 

more flexibility to offer additional interventions, including brief sleep hygiene advice or 
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medication (including sedatives), or to deliver a larger number of CBT sessions as 

required by the individual patient care plan. Thus, it may still be the case that insomnia 

hampers the efficacy of CBT, but itds possible negative effects could potentially be 

minimized if the treatment is adapted in a naturalistic setting to accommodate the sleep-

related symptoms. Our findings were however in line with the results in the study by 

Nabinger de Diaz et al. (75), who showed that sleep problems at baseline in a sample of 

103 children and adolescents with OCD that were part of an RCT did not predict 

treatment response to another modality of treatment, specifically to intensive exposure 

therapy, at post-treatment and at 3-month follow-up.  

The third study included in this thesis is, to our knowledge, the first to date to 

explore the prevalence and impact of insomnia in BDD. We used a sample of 66 

children and adolescents with BDD who were seen in a specialist paediatric OCD and 

related disorders in Stockholm, Sweden. Our first and main finding was that 

approximately half of the patients (48,5%) experienced insomnia according to a well-

validated specific insomnia measure. The prevalence, as well as the overall severity of 

insomnia (with an ISI mean score slightly above the cut-off for insomnia for the whole 

sample), were both higher than those reported in our previous study of insomnia in 

paediatric patients with OCD recruited from the same clinic (81) which used similar 

methods. This is relevant from the clinical point of view, given the similarities between 

both disorders. 

When exploring the impact of insomnia on the clinical features of paediatric 

patients with BDD, we found that young patients with BDD and insomnia scored higher 

on self-reported measures of BDD symptom severity, particularly avoidance behaviour, 

had higher rates of comorbid depression, and showed worse functioning in daily 

activities, when compared to those without insomnia. Our findings are consistent with 
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previous studies on paediatric OCD showing a link between comorbid depression and 

the presence of sleep disturbance (71, 72, 81) and with a number of studies finding an 

association between insomnia and worse functioning in a variety of psychiatric 

conditions in children and adolescents like OCD (81), anxiety disorders (82), autism 

spectrum disorders (83), and attention-deficit/hyperactivity disorder (84). 

About 85% of the patients in our paediatric specialist sample undertook 

multimodal treatment for their BDD at the clinic. This treatment consisted of individual 

protocol-driven CBT heavily based on ERP. Medication (mainly SSRIs) was also 

prescribed when deemed clinically appropriate. Our results showed that both groups, 

with and without insomnia, improved similarly during treatment. However, the 

proportion of responders and remitters after completing treatment was substantially 

lower in the insomnia group, when compared to the non-insomnia group. As mentioned 

for our second study, it is relevant to note that this study was conducted in a naturalistic 

setting where patients with sleep problems may have received additional interventions 

during the course of the treatment (e.g., brief sleep hygiene instructions, medication for 

sleep problems). Those additional interventions may have partially compensated for the 

reported impairment caused by the insomnia on the patients’ treatment outcomes. 

Future studies using larger samples of BDD cases are warranted to elucidate the 

potential impact of insomnia on evidence-based treatment response for paediatric BDD. 

4.2. Limitations 

Limitations of the studies included in this thesis are detailed in the respective 

scientific publications. However, the main ones are also summarised here. 

Common to all studies, it is important to note that individuals with OCD and BDD 

may not be completely representative of all people with these disorders in the general 

population. This may be due to several reasons. First, only treatment-seeking cases are 
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included. Second, the included OCD and BDD cases had been diagnosed in specialist 

care settings, leaving behind cases diagnosed/managed in primary care by their general 

practitioners. Thus, although the characteristics of our cohorts (e.g., severity, pattern of 

psychiatric comorbidities) generally resemble those from other OCD and BDD cohorts 

previously reported, it is possible that our results may not extrapolate to less severe patient 

samples. Specific to study 1 is the fact that, prior to 2001, the NPR includes inpatient 

admissions, with outpatient cases only being incorporated to the register from 2001. 

Regarding specific limitations for study 1, we used a combined approach to 

improve the coverage of the insomnia cases. This was because individuals are generally 

diagnosed with insomnia in primary care, rather than in specialist services, which are the 

only diagnoses available in the NPR. Hence, in order to improve case coverage, we 

ascertained cases of insomnia not only by using the ICD-10 codes for this diagnosis, but 

also by identifying those individuals that had been dispensed medications specifically 

indicated for insomnia, as a proxy for the diagnosis. Of note, all dispensed medications 

are included in the registers, regardless of whether they have been prescribed in specialist 

services or not. Additionally, we also collected insomnia diagnoses from the primary care 

database in the Stockholm county, only for individuals living in this area during the study 

period (primary care data for other Swedish counties was not available to us). 

Reassuringly, the results obtained in this Stockholm cohort, which included primary care 

diagnoses, mirrored those from the whole population cohort. Furthermore, the prevalence 

rates of insomnia in the general population in our study resemble those from previous 

studies. 

In studies 2 and 3, the diagnosis of insomnia was made according to the cut-off 

on a self-reported scale specific for insomnia (the ISI) and clinical diagnoses obtained via 

structured diagnostic interviews for insomnia were not performed. However, the cut-off 
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for insomnia used in these studies had been previously validated against insomnia cases 

diagnosed according to DSM-5 (85). In both studies, the sample sizes were modest, and 

the treatment outcome analyses may be underpowered to detect significant differences 

between groups. Further replication of these studies using larger cohorts of patients is 

warranted. As our studies were conducted in naturalistic settings, results regarding 

treatment outcomes should be interpreted cautiously due to the lack of control over 

potential interventions not necessarily included in the treatment protocols. Follow-up data 

beyond 3 months after treatment in the OCD study, and right after treatment in the BDD 

study, were not available. It would be relevant to address the possible impact of insomnia 

over the treatment gains in the long run for both patient groups. 

 

4.3. Clinical implications 

We have established that the prevalence of insomnia in OCD is 42%, based on 

two independent studies using different methods, and the prevalence of insomnia in 

adolescent BDD is 48%. These figures are relevant from a clinical perspective and 

clinicians, specifically psychiatrists and clinical psychologists, but also general 

practitioners or other health workers in contact with patients with OCD and BDD, should 

be made aware of the high rates of prevalence reported in these studies. In light of these 

results, the presence of insomnia, which has been associated with negative outcomes as 

relevant as increased risk of cardiovascular disease (51) or increased risk of car accidents 

(50) in previous studies, should be systematically assessed in patients with OCD and 

BDD. If present, insomnia in these disorders should be managed according to the 

available evidence in order to minimize its potential impact on health and quality of life. 

According to our findings, this is particularly relevant in OCD patients with comorbid 

depression or a comorbid anxiety disorder. Regarding paediatric patients with OCD or 
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BDD, the study of the impact of insomnia on their clinical outcomes is crucial, 

particularly because interventions made at this point in the lifespan may have a significant 

influence on the prognosis of the disease in the longer run. Our studies highlighted that 

the presence of insomnia in paediatric patients with OCD and BDD is associated with 

more severe psychopathology and with worse general functioning. We showed that, in 

paediatric patients with BDD, insomnia may have a negative impact on multimodal 

treatment gains, a finding that, if replicated in larger samples, could have implications for 

the treatment of paediatric BDD. Updated treatment protocols could include specific 

modules to target insomnia in order to improve treatment outcomes, a strategy that has 

proved beneficial in other forms of psychopathology by directly improving psychiatric 

symptoms (86) or enhancing CBT (87).  

 

4.4. Research implications     

The first study included in this thesis addressed many of the previous 

methodological limitations in previously published studies on the topic. The use of the 

longitudinal nationwide Swedish population registers, including one of the largest cohorts 

of individuals diagnosed with OCD (around 32,000 diagnosed individuals), provided 

unparalleled statistical power. The use of a quasi-experimental family design and the 

possibility of running sensitivity analyses are unique characteristics of this study, 

allowing us to control for relevant confounders like no previous study had done in this 

topic. With our family design, we showed that characteristics shared by full siblings, 

including genetic liability and early environmental shared factors, may play an important 

role in the association between insomnia and OCD. Previous research using twin designs 

has shown a significant genetic overlap between insomnia and other internalizing 

disorders such as major depressive disorder and generalised anxiety disorder (88), but 
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twin studies on the possible common aetiology between insomnia and OCD are lacking. 

Future genetically-informative studies investigating genetic and environmental overlap 

between insomnia and OCD are warranted. On the other hand, we concluded that OCD 

is associated with insomnia in its own right, independent from a number of comorbid 

psychiatric conditions, with the exception of depression and anxiety disorders, which did 

contribute significantly to the observed association. This last finding helps clarifying the 

association between OCD, depression, and insomnia, building on previous research 

which could not disentangle if the presence of sleep problems in general, and insomnia 

in particular, was attributable to other comorbid psychiatric conditions or OCD itself. 

Our second and third studies addressed the association between insomnia and 

paediatric OCD and BDD by using a specific and well-validated insomnia measure, 

overcoming the limitations of previous research which tried to address this issue by the 

use of mainly parent-reported measures usually comprising sleep-related items of several 

non-specific scales. Furthermore, our study on insomnia in paediatric BDD is the first to 

date to address sleep in BDD, adding new knowledge to the available literature and 

representing the first step for future research in the field.  In both studies, we provided 

treatment outcome data improving the previous scarce knowledge on the possible impact 

of insomnia on the treatment outcomes for both disorders in young people. Building on 

our preliminary findings, future controlled protocolized treatment studies on the impact 

of insomnia on the treatment outcomes for both paediatric OCD and BDD are warranted. 

Considering our novel results regarding the probable negative impact of insomnia on the 

treatment gains in children and adolescents with BDD, another interesting line of future 

research on this topic would be addressing if interventions targeted at improving insomnia 

would enhance the effects of the available evidence-based treatments for children and 

adolescents with BDD.   
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The results of the three studies included in this doctoral thesis suggest an 

association between insomnia and the main OCRDs, OCD and BDD. Given these 

findings and the scarce literature available, the field would benefit from further studies 

exploring the link between sleep disorders in general, and insomnia in particular, and 

other OCRDs such as hoarding disorder, trichotillomania or skin picking. 
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5. CONCLUSIONS 

The main conclusions of the thesis, derived from Study 1, Study 2, and Study 3, can 

be summarized as follows: 

o The prevalence of insomnia in OCD at the population-level is 

approximately 42% and individuals with OCD have 7-fold increased odds 

of insomnia than unaffected individuals from the general population.  

o Familial factors shared by siblings and the presence of comorbid 

psychiatric conditions did not fully explain the association between 

insomnia and OCD, but the exclusion of individuals with comorbid 

depression and anxiety disorders significantly attenuated the odds of 

insomnia. 

o  The prevalence of insomnia in children and adolescents with OCD in a 

specialist setting matches that of patients seen in specialist care in the 

population (42%).  

o Insomnia in children and adolescents with OCD is associated with more 

severe obsessive-compulsive and depressive symptomatology and with 

worse general functioning. 

o In our specialist care sample of paediatric patients with OCD, insomnia did 

not seem to interfere with response to multimodal treatment for OCD. 

o Insomnia is highly prevalent amongst children and adolescents with BDD 

attending a specialist outpatient clinic (48,5%).  

o Insomnia in children and adolescents with BDD is associated with more 

severe self-reported BDD symptomatology, higher rates of comorbid 

depression, and worse functioning. 
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o Young patients with BDD and insomnia improve with multimodal 

treatment for BDD, but to a lesser extent than patients without insomnia.  
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6. SUMMARY IN SPANISH 
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6.1 Introducción 

El insomnio es un problema de salud pública que tiene importantes consecuencias 

negativas para los individuos que lo padecen (50-52). Un número creciente de estudios 

científicos propone una relación bidireccional entre el insomnio y las enfermedades 

psiquiátricas, con evidencia firme de la coexistencia de insomnio y patologías 

psiquiátricas como la depresión (57) o el trastorno por ansiedad generalizada (58). Sin 

embargo, la evidencia científica disponible respecto a la prevalencia de insomnio en el 

trastorno obsesivo-compulsivo (TOC) y en el trastorno dismórfico corporal (TDC), tanto 

en pacientes adultos como en población infanto-juvenil, era escasa hasta la elaboración 

de esta tesis doctoral. Por lo tanto, los objetivos de este trabajo fueron: 1) establecer la 

prevalencia de  insomnio en el TOC a nivel poblacional, usando para ello la mayor 

muestra de pacientes con diagnóstico de TOC utilizada hasta el momento para el estudio 

de insomnio en este trastorno; 2) estudiar la prevalencia de insomnio en una muestra 

pediátrica de pacientes con TOC derivados a una clínica especializada en el tratamiento 

de dicha patología en Estocolmo (Suecia), así como el impacto del insomnio en las 

características clínicas y en la respuesta al tratamiento multimodal de estos pacientes; y 

3) estudiar la prevalencia de insomnio en una muestra pediátrica de pacientes con TDC 

derivados a una clínica especializada en el tratamiento de dicha patología en Estocolmo 

(Suecia), así como el impacto del insomnio en las características clínicas y en la respuesta 

al tratamiento multimodal de estos pacientes.   

 

6.2. Métodos y Resultados 

       6.2.1 Estudio 1: El estudio identificó a los individuos diagnosticados de TOC en 

servicios de salud especializados (n= 31,856) en una cohorte que incluía a los 

individuos residentes en Suecia en el período de 1973 a 2013 (n=13,017,902). Se 
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utilizaron análisis de regresión lineal para investigar las probabilidades de sufrir 

insomnio en los pacientes con TOC, en comparación a los individuos sanos de la 

población general. Los modelos de regresión lineal se ajustaron por una serie de 

covariables tales como el sexo, año de nacimiento y enfermedades somáticas con una 

asociación demostrada con el insomnio. Se implementó un modelo de efectos fijos en 

una sub-cohorte que incluía aquellas parejas de hermanos de padre y madre 

discordantes para el diagnóstico de TOC, con el objetivo de comparar las 

probabilidades de sufrir insomnio de los pacientes con TOC y sus hermanos. Con este 

modelo se controló por factores de confusión familiares (ej. el nivel socioeconómico 

de los padres o factores genéticos). Por ultimo, se realizaron análisis de sensibilidad, 

excluyendo sucesivamente grupos de pacientes con patologías psiquiátricas 

comórbidas, con el objetivo de evaluar el posible impacto de dichas comorbilidades 

en la asociación entre insomnio y TOC. 

Los individuos con TOC presentaron casi 7 veces más probabilidades de recibir 

un diagnóstico de insomnio, o de recibir una prescripción de un fármaco con la 

indicación única de tratamiento del insomnio, en comparación a los individuos de la 

población general (42.2% vs. 11.0%, respectivamente; OR=6.92 [95% CI, 6.76-7.08]). 

Los factores familiares compartidos por los hermanos, así como la presencia de otras 

patologías psiquiátricas comórbidas, no explicaron por completo la asociación entre 

insomnio y TOC. Aún así, la presencia de depresión o trastorno de ansiedad 

comórbidos en pacientes con TOC se asoció a una mayor probabilidad de sufrir 

insomnio. 

6.2.2 Estudio 2: Los participantes del estudio fueron un total de 193 niños y 

adolescentes con un diagnóstico de TOC de acuerdo a las clasificaciones internacionales 

DSM-5 y CIE-10, derivados consecutivamente a una clínica pediátrica especializada en 
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el tratamiento del TOC y trastornos relacionados en niños y adolescentes en Estocolmo, 

Suecia. A estos pacientes se les realizaron una serie de entrevistas diagnósticas 

semiestructuradas y escalas clínicas y sociodemográficas, incluyendo una escala de 

autoevaluación específica para medir los síntomas de insomnio (Insomnia Severity Index; 

ISI). Los pacientes que puntuaron por encima del punto de corte validado para el 

diagnóstico de insomnio en el ISI fueron comparados con el resto de la muestra en las 

medidas sociodemográficas y clínicas previamente recogidas. De la muestra total, 143 

pacientes recibieron tratamiento multimodal para el TOC en la clínica, que incluía terapia 

cognitivo-conductual y medicación en los casos necesarios. Un modelo estadístico mixto 

de análisis de varianza se utilizó para comparar los resultados de dicho tratamiento entre 

los pacientes con TOC e insomnio (N=60) y los pacientes con TOC sin insomnio (N=83) 

al finalizar el tratamiento y a los 3 meses de seguimiento después de su finalización.  

Aproximadamente un 42% de la muestra puntúo por encima del punto de corte 

validado para el diagnostico de insomnio de acuerdo con la ISI. Un mayor porcentaje de 

participantes con TOC e insomnio estaba en tratamiento farmacológico, presentaron 

mayor gravedad de sintomatología TOC, mayor porcentaje de comorbilidad psiquiátrica 

(específicamente depresión) con mayor gravedad de sintomatología depresiva y un peor 

funcionamiento general, en comparación a los pacientes con TOC sin insomnio. En la 

muestra, los pacientes con insomnio y sin insomnio mejoraron con el tratamiento de 

forma equivalente tanto al final del tratamiento como en el seguimiento 3 meses después 

de su finalización. 

6.2.3 Estudio 3: Los participantes de este estudio fueron un total de 66 niños y 

adolescentes con un diagnóstico de TDC de acuerdo a las clasificaciones internacionales 

DSM-5 y CIE-10, derivados consecutivamente a una clínica pediátrica especializada en 
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el tratamiento del TOC y trastornos relacionados, como el TDC, en niños y adolescentes 

en Estocolmo, Suecia. Estos participantes completaron una serie de medidas diagnósticas 

y clínicas entre las que se encontraba el ISI, también empleado en el Estudio 2. Los 

pacientes que puntuaron por encima del punto de corte validado para el diagnóstico de 

insomnio en el ISI fueron comparados con el resto de la muestra en una serie de medidas 

sociodemográficas y clínicas. De los 66 pacientes incluidos, 56 pacientes recibieron 

tratamiento multimodal para el TDC que consistió principalmente en terapia cognitivo-

conductual y tratamiento farmacológico en los casos en los que se consideró clínicamente 

indicado. Un modelo mixto de análisis de varianza se utilizó para comparar los resultados 

tras el tratamiento en pacientes con TDC e insomnio y los pacientes con TDC sin 

insomnio. Además, se realizaron tests de Chi cuadrado para comparar las tasas de 

respuesta y de remisión tras el tratamiento de pacientes con TDC e insomnio con las de 

aquellos sin insomnio. 

Aproximadamente un 48% de nuestra muestra puntúo por encima del punto de 

corte validado para el diagnóstico de insomnio de acuerdo con el ISI. Los participantes 

con TDC e insomnio mostraron mayor gravedad de sintomatología TDC auto-reportada, 

mayor frecuencia de depresión comórbida y peor funcionamiento general en actividades 

diarias. Los pacientes con insomnio mejoraron con el tratamiento multimodal pero en 

menor medida que aquellos sin insomnio, aunque la diferencia no alcanzó significación 

estadística. Las tasas de respuesta y remisión fueron menores en los pacientes con TDC 

e insomnio en comparación a los pacientes con TDC sin insomnio. Si estos resultados 

fueran replicados en muestras más grandes, el tratamiento del insomnio debería ser 

incluido dentro de los paquetes de tratamiento para el TDC pediátrico. 

 



 54 

6.3. Conclusiones 

Las conclusiones de esta tesis doctoral se resumen en las siguientes:  

o La prevalencia de insomnio en el TOC a nivel poblacional es de 

aproximadamente 42% y las personas con TOC presentan 7 veces más 

probabilidades de sufrir insomnio que aquellas personas sin TOC en la 

población general.   

o Los factores familiares compartidos con los hermanos y la presencia de 

comorbilidad psiquiátrica no explican por completo la asociación entre 

insomnio y TOC, aunque la exclusión de individuos con una depresión o 

un trastorno de ansiedad comórbidos atenuó significativamente las 

probabilidades de padecer insomnio.  

o La prevalencia de insomnio en niños y adolescentes con TOC atendidos en 

una clínica especializada, coincide con la prevalencia de insomnio de los 

pacientes con TOC vistos en servicios especializados en la población 

general (42%).  

o El insomnio en niños y adolescentes con TOC se asocia con una mayor 

gravedad de la sintomatología obsesiva-compulsiva y depresiva, así como 

con un peor nivel general de funcionamiento.  

o En nuestra muestra de pacientes pediátricos con TOC atendidos en una 

clínica especializada, el insomnio pareció no interferir en la respuesta al 

tratamiento multimodal para el TOC. 

o El insomnio es muy prevalente en niños y adolescentes con TDC que 

acuden a una clínica especializada en el tratamiento de dicho trastorno 

(48,5%).  
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o El insomnio en niños y adolescentes con TDC se asocia a mayor gravedad 

de sintomatología TDC auto-reportada, mayores porcentajes de depresión 

comórbida y peor nivel de funcionamiento. 

o Los pacientes pediátricos con TDC e insomnio mejoran con el tratamiento 

multimodal para TDC, pero en menor medida que los pacientes con TDC 

sin insomnio.  
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