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Summary 

This dissertation focuses on adults diagnosed with attention deficit hyperactivity 

disorder (ADHD). The study was conducted in a private psychiatric outpatient clinic in Oslo, 

where 922 participants were assessed and diagnosed with ADHD between 2005 and 2018.  

Adults with ADHD are a diverse group with individual expressions of problems 

associated with attention difficulties, with or without hyperactivity-impulsivity. The 

requirements for diagnosis include impairments in social, work, or educational settings. The 

focus on psychosocial functioning is important for diagnosis and planning appropriate 

interventions.  

The subjective severity of ADHD may be measured with different self-reported 

instruments. In this dissertation used the ADHD Adult Self-Report Scale (ASRS), an often- 

used severity rating scale for adult ADHD. Many adults with ADHD also have excessive 

anger episodes, described as ‘emotional dysregulation’. The severity of these symptoms was 

measured with the Deficient Emotional Self-Regulation (DESR) questionnaire.  

The results of this study presented in this dissertation have been published 

internationally in five scientific articles. The main findings are as follows:  

• As many as 50% of participants had one current comorbid psychiatric disorder, and 

25% had two or more comorbid psychiatric disorders, most commonly major 

depression, social anxiety, and drug use disorders.  

• Nearly 60% of our participants reported work as their main source of income. The 

prevalence of work participation was associated with positive social factors, such as 

living with someone and having children, and with not previously having severe 

depression. 

• A total of 22% of women and 32% of men in our sample reported a lifetime history of 

drug use disorder (mainly amphetamine and cannabis), and this was associated with 

both higher hyperactivity-impulsivity and emotional dysregulation severity scores.  

• A total of 12% of women and 25% of men in our sample reported a lifetime history of 

criminal conviction, and this was associated with both higher hyperactivity-

impulsivity and emotional dysregulation severity scores. 

• The severity of ADHD is emphasized in the DSM-5. We sought to investigate whether 

psychometric WAIS test scores have utility as an indicator of severity. The 
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psychometric index scores of verbal working memory (as WMI) and processing speed 

(as PSI) appear to have limited utility as an indicator of the severity of attention deficit 

and emotional dysregulation in adult ADHD. 

 

ADHD research is often performed in state-funded, public clinics. In this dissertation, 

I show that patients in private clinics also show higher rates of psychiatric comorbidity, drug-

abuse, and criminality, and lower rates of work participation, than the general population. 

This finding underscores the personal cost of having undiagnosed, untreated ADHD, and 

should alert authorities to recognise the struggle of this patient group.  

Emotional dysregulation is an important feature in many people with ADHD and 

measuring emotional dysregulation may contribute to understanding ADHD comorbidity, 

particularly substance abuse and criminality. 

Because ADHD is a dimensional diagnosis, I show that the severity of ADHD and the 

presence of additional emotional control problems, are both associated with drug use disorder 

and criminal conviction. I also show that neuropsychological measures of verbal working 

memory and processing speed are not suitable indicators of the objective severity of ADHD 

and emotional dysregulation.  
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Sammendrag på norsk:  

Denne avhandlingen omhandler voksne med Attention Deficit Hyperactivity Disorder 

(ADHD). Rammen for studien er en privat psykiatrisk praksis i Oslo, hvor 922 klienter ble 

diagnostisert med ADHD i løpet av årene 2005-2018. Alle deltakerne samtykket til at bruk av 

deres kliniske informasjon til forskning. 

Voksne med ADHD er mangfoldige og med individuelle uttrykk av 

oppmerksomhetssvikt, med eller uten hyperaktivitet-impulsivitet. Kravene til diagnosen 

inkluderer funksjonsnedsettelser i sosial, arbeids eller utdannings sammenheng, og søkelys på 

psykososial funksjon er derfor både diagnostisk og klinisk viktig.  

Den subjektive alvorlighetsgraden av ADHD kan måles ved hjelp av 

selvrapporteringsskjemaer. I denne avhandlingen er det brukt ADHD Adult Self-Report Scale 

(ASRS) som ofte brukes i måling av alvorlighetsgrad av ADHD symptomer. Mange voksne 

med ADHD lider også av emosjonelle utfordringer benevnt som emosjonell dysregulering, og 

alvorlighetsgraden av dette er målt med spørreskjemaet Deficient Emotional Self-Regulation 

(DESR). 

Resultatet av denne studien er publisert i fem vitenskapelige artikler som presenteres i 

denne avhandlingen. Hovedfunnene er: 

• Hele 50 % av deltagerne hadde minst én komorbid psykiatrisk lidelse, og 25 % hadde 

to eller flere komorbide psykiatriske lidelser. De mest vanlige var alvorlig depresjon, sosial 

angst og ruslidelser.  

• Nesten 60 % av deltakerne våre rapporterte arbeid som sin viktigste inntektskilde. 

Graden av arbeidsdeltakelse var knyttet til positive sosiale faktorer som å leve sammen med 

noen, og ha barn, og uten tidligere alvorlig depresjon. 

• 22 % av kvinnene og 32 % av mennene i utvalget rapporterte en livshistorie med 

narkotikamisbruk (hovedsakelig amfetamin og cannabis), og dette var assosiert med både 

hyperaktivitet-impulsivitet og økt alvorlighetsgrad av emosjonell dysregulering. 

• 12 % av kvinnene og 25 % av mennene i utvalget rapporterte å ha blitt dømt for 

kriminalitet, og dette var assosiert med økt hyperaktivitet-impulsivitet og økt alvorlighetsgrad 

av emosjonell dysregulering. 
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• ADHD er en dimensjonal diagnose der alvorlighetsgrad er vektlagt i DSM-5. Jeg 

ønsket å undersøke om objektive psykometriske WAIS-testresultater kunne ha nytte som 

indikator for subjektiv opplevd alvorlighetsgrad, men fant at de psykometriske indeks skårene 

for verbalt arbeidsminne (WMI) og prosesseringshastighet (PSI) hadde begrenset nytte som 

en alvorlighetsgrad indikator på oppmerksomhetssvikt og emosjonell dysregulering. 

 

ADHD-forskning er ofte basert på pasientdata fra offentlige klinikker. I denne studien 

er det vist at selv i en privat psykiatrisk klinikk er det også der en høy forekomst av 

psykiatrisk komorbiditet, rusmisbruk, kriminalitet og lavere arbeidsdeltakelse, sammenlignet 

med befolkningen generelt. Dette understreker de personlige kostnadene ved å ha en 

uoppdaget og ubehandlet ADHD, og tydeliggjør utfordringene hos denne pasientgruppen. 

Emosjonell dysregulering er et viktig trekk hos mange pasienter med ADHD, og 

kunnskap om emosjonell dysregulering kan bidra til økt forståelse av ADHD-komorbiditet, 

spesielt av rusmisbruk og kriminalitet. 
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1. INTRODUCTION 

 

 

1.1 Attention deficit hyperactive disorder  

According to the Diagnostic and Statistical Manual of Mental Disorders, fifth edition, 

(DSM-5) (American Psychiatric Association, 2013), attention deficit hyperactive disorder 

(ADHD) is a neuropsychiatric disorder with core symptoms of inattention, hyperactivity, and 

impulsivity. ADHD is caused by a multitude of additive and interactive genetic and 

environmental factors functioning in a highly complex manner (Faraone & Larsson, 2019; 

Archer, Oscar-Berman & Blum, 2011, Thapar, Cooper, Eyre & Langley, 2013). The 

population prevalence of adult ADHD has been reported to be 3–5% (Faayad et al., 2007; 

Kessler et al., 2006; Thomas et al., 2015), and ADHD has been found to cause functional 

impairment and suffering (Kooij, Bejerot, … Asherson, 2010). ADHD is a dimensional 

diagnosis in which attention deficits and hyperactivity-impulsivity may appear in various 

degrees and combinations (Willcutt et al., 2012). ADHD severity is graded as mild, moderate, 

or severe, where severe is defined when “many symptoms in excess of those required to make 

the diagnosis, or several symptoms that are particularly severe, are present, or the symptoms 

result in marked impairment on social or occupational functioning” (DSM-5, APA, 2013).  

In the former diagnostic criteria of the DSM-IV (APA, 2004), three subtypes of 

ADHD were defined: inattentive, hyperactive-impulsive, and combined subtypes. ADHD 

subtypes are unstable over time, such that patients shift from one subtype to another (Lahey, 

2005). In DSM-5 (APA, 2013), these subtypes are redefined as sub-presentations.  

ADHD symptoms are not objective measures but instead are a cluster of clinical 

observations and subjective experienced difficulties in a patient. These subjective symptoms 

of ADHD have been gathered in the 18-item questionnaire Adult ADHD Self-Rating Scale 

(ASRS) (Adler, Kessler, & Spencer, 2003; Silverstein et al., 2018) (Table 1, page 14). ASRS 

was used herein to measure ADHD severity, with the two subscales Attention Deficit (items 

1–4 and 7–11) and Hyperactivity-Impulsivity (items 5, 6, and 12–18).  
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Table 1. ADULT ADHD SELF-REPORT SCALE (ASRS-V1.1) SYMPTOM CHECKLIST 
Please answer the questions below, rating yourself on each of the criteria shown using the 

scale on the right side of the page. As you answer each question, place an X in the box that 

best describes how you have felt and conducted yourself over the past 6 months. Please give 

this completed checklist to your healthcare professional to discuss during your appointment. 

 

 

Never 

(0) 

 

 

Rarely 

(1) 

 

Some-

times 

(2) 

 

 

Often 

(3) 

 

Very 

often 

(4) 

PART A 

1. How often do you have trouble wrapping up the final details 

of a project, once the challenging parts have been done? 

     

2. How often do you have difficulty getting things in order 

when you have to do a task that requires organization? 

     

3. How often do you have problems remembering 

appointments or obligations? 

     

4. When you have a task that requires a lot of thought, how 

often do you avoid or delay getting started? 

     

5. How often do you fidget or squirm with your hands or feet 

when you have to sit down for a long time? 

     

6. How often do you feel overly active and compelled to do 

things, like you were driven by a motor? 

     

PART B 

7. How often do you make careless mistakes when you have to 

work on a boring or difficult project? 

     

8. How often do you have difficulty keeping your attention 

when you are doing boring or repetitive work? 

     

9. How often do you have difficulty concentrating on what 

people say to you, even when they are speaking to you 

directly? 

     

10. How often do you misplace or have difficulty finding 

things at home or at work? 

     

11. How often are you distracted by activity or noise around 

you? 

     

12. How often do you leave your seat in meetings or in other 

situations in which you are expected to stay seated? 

     

13. How often do you feel restless or fidgety?      

14. How often do you have difficulty unwinding and relaxing 

when you have time to yourself? 

     

15. How often do you find yourself talking too much when 

you are in social situations? 

     

16. When you’re in a conversation, how often do you find 

yourself finishing the sentences of the people you are talking 

to, before they can finish it themselves? 

     

17. How often do you have difficulty waiting your turn in 

situations when turn taking is required? 

     

18. How often do you interrupt others when they are busy?      

 
© World Health Organization 2003 All rights reserved.  
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1.2 Assessment and treatment of ADHD 

ADHD was first recognized in 1968 as ‘hyperkinetic reaction of childhood’ disorder 

(Diagnostic and Statistical Manual 2nd.edition, DSM-II, 1968) later recognized that in two-

thirds of children with ADHD, the symptoms persist into adulthood (Biederman et al., 2006, 

Caye et al., 2016). The focus on ADHD among women is also growing, specifically about 

female hormone distortions that may mess up the clinical picture (Camara et al., 2021) and the 

ADHD condition being hidden and manifesting as various other psychiatric symptoms 

(Waite, 2010). Many people with ADHD are being found among school dropouts (Fried et al., 

2016), drug users (van Emmerik-van Oortmerssen, 2012), and criminals (Young, Moss et al., 

2015). The diagnostic criteria for adult ADHD are partly based on “clear evidence that the 

symptoms interfere with, or reduce the quality of, social, academic, or occupational 

functioning” (DSM-5, APA, 2013).  

In Norway, treatment of ADHD in adults with stimulants was allowed from 1997, but 

only after application and special permission from the health authorities. From 2005, 

treatment was also allowed after individual assessment by a relevant medical specialist. 

Treatment of ADHD is unique in that the medical treatments are mainly central stimulants 

classified as narcotic drugs. Thus, the medical therapy for people with ADHD is easily 

criticized. “Soon are we all patients” is title of a book questioning the use of medication in 

Nordic countries (Bondevik et al., 2017), where non-physicians are worried. Other critics of 

ADHD medication have described a “wave of ADHD medication” (Dragland, 2021). 

Norwegian health authorities are also carefully watching the medical treatment of ADHD 

with central stimulants (Helsetilsynet, 2004). 

 

 

1.3 Participants consenting to provide statistical material for this dissertation 

People seeking psychiatric help with ADHD symptoms are diverse as people in 

general, but often ashamed of their incapacity. The people with ADHD who provided 

statistical material for this dissertation were most often positive, conscientious, hardworking, 

and committed. They encouraged this research and were eager to contribute. Even those with 

anger problems showed a self-reflection that was admirable. Nevertheless, discovering that so 

many of the patients had such serious challenges in life was thought-provoking. 

This dissertation is based on the examination of 922 adult patients in a private 

psychiatric clinic. In this dissertation, all participants were diagnosed with ADHD according 
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to diagnostic criteria (APA, 2004; APA, 2013). The study was designed as an observational 

cross-sectional clinical study in the years 2005 to 2018, based on statistic material reported by 

the participants in clinical assessment, and was approved by the Regional Ethics Comity in 

2015.  

The participants described their symptoms as inattention, restlessness, or impulsivity, 

and indicated that they often faced two major challenges in life. The first described challenge 

was schooling, including difficulties in listening to a boring teacher (together with 20 pupils 

in a classroom), and being able to learn. The second major challenge was keeping up with 

boring administrative tasks, which they experienced as overwhelming. The participants often 

told they had good practical skills (e.g., being a good salesperson, carpenter, teacher, doctor, 

or lawyer) but still experienced severe difficulties in performing boring administrative duties. 

They indicated that the distinction between interesting and boring was crucial for their 

function. 

Symptoms of attention deficit, impulsivity, and hyperactivity may be easily 

downgraded, but these symptoms of ADHD can also be described in a more uplifting way. 

Medical doctor Kristin Leer, who has ADHD, aims to translate ADHD symptoms to their 

positive counterparts, e.g., from easily distracted to curious; from forgetting the time to being 

engaged in the moment; from not sticking to the point to seeing connections that others 

overlook; from being hyperactive to energetic, impulsive to creative, or disorganized to 

spontaneous; from being stubborn to fighting for what one believes in; from performing 

unevenly to showing flashes of brilliance; from being unfocused to hyperfocused; and from 

always being late to being a time optimist (Leer, 2021). 

 

1.4 Emotional dysregulation 

Regulation of emotions has traditionally referred to the management of internal 

experiences and external expression of emotions (Gross,1998). Regulation or self-

regulation of emotions are processes responsible for monitoring, evaluating, and modifying 

emotional reactions (Thompson, 1994), and for the ability to respond with a range 

of emotions that is sufficiently socially tolerable and flexible, as needed (Cole et al., 1994).  

Emotional dysregulation covers a large variety of emotionally dysregulated responses, 

such as overwhelming sadness, anxiety, fear, anger, suicidal actions, and other emotional 

outbursts. The prefrontal cortex plays an important role in both the generation and the 

regulation of such emotions (Dixon et al., 2017). Emotional dysregulation is associated with 

16 
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several diagnoses other than ADHD, such as depression and anxiety (Dvir et al., 2014), post-

traumatic stress disorder and personality disorders (Ford & Cortious, 2021), brain injury 

(Fisher et al., 2015), and dementia (Ismail et al., 2018), and may be associated with 

early psychological trauma, chronic maltreatment, and reactive attachment disorder 

(Schechter & Willheim, 2009). Emotional dysregulation has also been reported in people with 

autism spectrum disorders (Hervas, 2017), bipolar disorder (Green et al., 2007), complex post-

traumatic stress disorder (Pynoos, Steinberg & Piacentini, 1999; Brewin et al., 2017), foetal 

alcohol syndrome (Bjorquist et al., 2010), and early brain damage in children (O’Keeffe et al., 

2014).  

Emotional dysregulation may therefore be understood as a transdiagnostic factor 

(Gisbert et al., 2018) in the development of psychopathology (Aldao et al., 2016), and it 

appears to be specifically associated with impulsivity (Schreiber et al., 2012). In the DSM-5, 

impulsivity is broadly defined as “actions that are poorly conceived, prematurely expressed, 

unnecessarily risky, and inappropriate to the situation”. Emotional dysregulation has many 

similarities with the diagnoses of oppositional defiant disorder and disruptive mood 

dysregulation disorder described in in DSM-5 (APA, 2013). 

In the 1950s and 1960s, ‘minimal brain damage’ and ‘minimal brain dysfunction’ 

were commonly used terms for children and adolescents with hyperactivity and concentration 

problems, often with emotional difficulties (Lange et al., 2010). The term hyperkinetic 

reaction of childhood was introduced in the DSM-II (Diagnostic and Statistical Manual 

version II, American Psychiatric Association, 1968), but was still referred to as minimal brain 

dysfunction (MBD), including emotional control problems (Wender, 1971, Wood et al., 

1976). The DSM-III (APA, 1980) did limit the symptoms of ADHD to only inattention, 

hyperactivity, and impulsivity, excluding emotional control problems. Later DSM editions 

maintained this narrower focus, excluding emotional control problems in the diagnosis of 

ADHD. The argument for this distinction was that emotional control problems are not solely 

associated with ADHD, and many people with ADHD do not face such challenges.  

The International Classification of Diseases (ICD) of the World Health Organization 

(WHO) first introduced the diagnosis of hyperactivity syndrome in childhood in ICD-8 

(WHO, 1965). Later, in ICD-9 (WHO, 1977) and ICD-10 (WHO, 1992), this diagnosis was 

described as hyperkinetic disorder (the counterpart to ADHD), but emotional control 

problems have not been included within this ICD diagnosis.  
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In the 1970s, researchers from Utah described ADHD with possible elements of 

emotional symptoms, including temper, affect lability, and emotional reactivity (Wender, 

1995; Wender et al., 2001). Many terms have since been used to describe emotional 

symptoms in ADHD, including emotional dysregulation, emotional lability, emotional 

reactivity, emotional impulsivity, and emotional instability (Conners et al., 1999), but also 

deficient emotional self-regulation, distress tolerance, frustration discomfort, and irritability 

(Faraone et al., 2019), thus resulting in clinical confusion. The clinical expression of, for 

example, emotional impulsivity is seen as excessive and inappropriate emotional expression, 

irritability, and temper outbursts (Shaw et al., 2014; Stringaris, 2011), and is also described as 

emotional lability (Skirrow and Ascherson, 2013). Perhaps ‘emotional lability’ might refer 

primarily to ‘endogenous’ fluctuations rather than a lack of regulation. Deficient emotional 

self-regulation is described as low frustration tolerance, temper outbursts, emotional 

impulsivity, and mood lability (Surman et al., 2013; Corbiciero et al., 2013). 

Despite the confusion regarding these definitions, adults with ADHD often have 

difficulty in regulating negative emotions (Landaas et al., 2012; Connor et al., 2010; Shaw et 

al., 2014). They may be quick to anger, easily frustrated, and emotionally over-excitable 

(Barkley and Fischer, 2010; Martel, 2009; Faraone et al., 2019; Reimherr et al., 2020). Adults 

with persistent ADHD have higher rates of emotional dysregulation than adults whose 

childhood ADHD has remitted (Barkley, 2016; Barkley & Fischer, 2010; Biederman et al., 

2012; Faraone et al., 2019). Emotional dysregulation has been proposed by many researchers 

to be an inherent part of ADHD (Haavik et al., 2010; Barkley, 2016; Barkley & Fischer, 2010; 

Faraone et al., 2019; Retz et al., 2012; Surman et al., 2013; Surman et al., 2011), and has been 

found closely associated with the severity of impairment (Barkley & Fischer, 2010; 

Biederman et al., 2012; Bunford et al., 2018; Sobanski et al., 2010; Surman et al., 2013).  

Given that emotional dysregulation is shared with many other psychiatric conditions 

commonly co-occurring with ADHD (Chang et al., 2018; Dryman & Heimberg, 2018; Henry 

et al., 2012; Hofmann et al., 2012), the temporal relationships between emotional 

dysregulation and ADHD are of particular interest. Studies have suggested that emotional 

regulation problems are more strongly associated with ADHD itself than with its later 

occurring psychiatric comorbidities (Bunford et al., 2018; Corbisiero et al., 2017; Gisbert et 

al., 2018; Reimherr et al., 2005; Surman et al., 2013; Vidal et al., 2014).  

Emotional dysregulation has been reported to be more associated with hyperactivity-

impulsivity than attention deficit (Retz et al., 2012; Sobanski et al., 2010; Vidal et al., 2014; 

18 
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Barkley, 2016; Barkley & Fischer, 2010; Corbisiero, et al., 2017). Researchers have also 

proposed to differentiate subgroups of ADHD according to the presence of emotional 

dysregulation (Hirsch et al., 2018; Reimherr et al., 2020). Adding emotional dysregulation 

severity to the concept of ADHD is in line with the emphasis by Reimherr et al. on using a 

two-factor classification of ADHD subgroups, with an ADHD presentation consisting solely 

of attention deficit, and an ADHD more comprehensively including a hyperactivity-

impulsivity emotional dysregulation presentation (Reimherr et al., 2020). A distinct subtype 

has also been suggested on the basis of genetic findings of familial co-segregation of ADHD 

and emotional dysregulation (Surman et al., 2011; Biedermann et al., 2012). However, other 

researchers consider ADHD and emotional dysregulation to be modestly correlated yet still 

distinct symptom dimensions (Nigg et al., 2005; Banaschewski et al., 2012). 

Studies of gender differences in emotional dysregulation among adults with ADHD 

have been sparse and inconsistent. Results from a family risk study have suggested that the 

degree of emotional dysregulation shows no gender differences in adult ADHD (Surman et 

al., 2011). Other reports have suggested that women with ADHD strive more than men to 

regulate negative emotions (Bunford et al., 2018; Gisbert, Richarte, Corrales, Ibanez, Bosch, 

Bellina, et al., 2019; Gisbert, Richarte, Corrales, Ibanez, Bosch, Casas, et al., 2018; Robison 

et al., 2008). General gender differences in reported anger are also of interest, and some 

researchers have found that women report more anger than men, in the setting of an anger 

outpatient clinic (Healey et al., 2019). These results are important because dysfunctional 

anger may be under-reported in women. Women with ADHD have also been reported to have 

more emotional symptoms and to be more impaired than men with ADHD (Robison et al., 

2008; Cortese et al., 2016).  

 

1.5 Emotional dysregulation in this dissertation 

Dr. Russel Barkley, a leading scientist describing emotional dysregulation in ADHD, 

has posited that emotional dysregulation is a core defining feature of ADHD, in line with 

inattention, hyperactivity, and impulsivity (Barkley, 2010). He has described emotional 

dysregulation with both an inhibitory deficit and a self-regulatory deficit, which manifests in a 

failure to calm the psychological arousal from strong emotions, refocus the attention, and 

organize the self for coordinated action towards an external goal (Barkley & Fischer, 2010). 

Emotional impulsivity has been defined by Barkley as “difficulties with emotion generation 

that is highly impulsive” (Barkley et al., 2015). Barkley considers deficiency in emotional 
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self-regulation, impulsive emotion, and poor self-control of emotions to be important aspects 

of ADHD (Barkley, 2010), and describes people with ADHD as impatient, with a ‘short 

mood’, and a tendency to become easily frustrated and overreact (Barkley and Fischer, 2010). 

Emotional dysregulation is described by three domains: temper control, affective lability, and 

emotional over-reactivity/stress intolerance. The temper control refers to ‘feelings of 

irritability and frequent outbursts of short duration’. Affective lability is associated with short 

and unpredictable ‘shifts from normal mood to depression or mild excitement’. Emotional 

over-reactivity refers to ‘a diminished ability to handle typical life stresses, resulting in 

frequent feelings of being hassled and overwhelmed’ (Barkley, 2010), including cognitive, 

behavioural, and emotional aspects, which may have important clinical relevance in patients 

with ADHD (Shaw et al., 2014; Surman et al., 2011; Corbisiero et al., 2013; Retz et al., 

2012).  

Several questionnaires are used to measure emotional dysregulation, such as The 

Symptom Checklist (SCL-90), containing six emotional items (Derogatis et al., 1976); the 

Wender Utah Rating Scale (WURS) questionnaire, containing six emotional items (Ward et 

al., 1993); the Wender-Reimherr Adult Attention Deficit Disorder Scale (WRAADDS), 

containing 11 emotional items (Wender, 1995); Conners’ Adult ADHD Rating Scales 

(CAARS), containing five emotional items (Conners et al., 1999); and the Difficulties in 

Emotion Regulation Scale (DERS), containing 36 solely emotional items (Gratz & Roemer, 

2004).  

This dissertation embraces Barkley’s conceptual understanding of emotional 

dysregulation and uses his eight item Deficient Emotional Self-Regulation (DESR) 

questionnaire (Table 2, page 21.) as a dimensional scale to measure emotional dysregulation 

severity (Surman et al., 2013). These eight items are derived from the 99 item Current 

Behavior Scale – Self Report (CBS-SR) developed by Barkley (Barkley, 1997) and used by 

others (Surman et al., 2013; Biederman et al., 2020). Biederman et al. have recently shown 

that adults with ADHD with high scores (≥8) on the DESR scale have significantly more 

severe symptoms of ADHD and executive dysfunction than those with low DESR scale scores 

(<8) (Biederman et al., 2020). 
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Table 2. Deficient Emotional Self-Regulation (DESR) questionnaire. Score range: 0 – 3 

Please answer the questions below, rating yourself on each of the criteria 

shown using the scale on the right side of the page. As you answer each 

question, place an X in the box that best describes how you have felt and 

conducted yourself over the past 6 months.  

Never or 

rarely  

(0) 

Some-

times 

(1) 

 

Often 

(2) 

Very 

often 

(3) 

1: Quick to get angry or become upset     

2: Easily frustrated     

3: Overreact emotionally     

4: Easily excited by activities going on around me     

5: Lose my temper     

6: Argue with others     

7: Am touchy or easily annoyed by others     

8: Am angry or resentful     

Emotional dysregulation sum score (total score range: 0 – 24):  
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1.6 Psychiatric comorbidity 

Comorbidities in the sense of additional psychiatric disorders are associated with 

considerable impairment and burden to the individual, their family and the society (Fayyad et 

al., 2007). The prevalence of psychiatric comorbidity is higher in adults with ADHD than in 

the general population, with prevalence rates of comorbid psychiatric disorders ranging from 

47% to 89% in various clinical samples (Sobanski, 2006; Jacob et al., 2007; Cumyn et al., 

2009; Garcia et al., 2010; Fredriksen et al., 2014: Piñeiro-Dieguez et al., 2016; Anastopoulos 

et al., 2016). The most common reported comorbid psychiatric disorders are anxiety 

disorders, mood disorders and drug abuse (Piñeiro-Dieguez et al., 2016; Fredriksen et al., 

2014). 

Social benefits from spouse and children, and socio-economic circumstances such as 

education and work, are important measures of mental health (WHO 2012). Low socio-

economic status, lower education, unemployment, marital disruption, and family difficulties 

are associated with higher prevalences of psychiatric disorders in the general population 

(Inaba et al., 2005; Kessler, Chiu et al., 2005; Andersen et al., 2009; Green & Benzeval, 2013; 

Paananen et al., 2013). Adults with ADHD have lower education achievements and higher 

rates of unemployment compared with the general population (Ebejer et al., 2012; Küpper et 

al., 2012), and they have more family instability (Jaber et al., 2015). Untreated are people 

with ADHD also an economic burden to the society (Garcia et al., 2010). We have found few 

studies that have examined whether social characteristics are associated with comorbid 

psychiatric disorders in adults with ADHD.  

 

1.7 Work participation 

As stated by the definition of ADHD it causes impairment and suffering in several 

domains of life (Kooij, Bejerot, … Asherson, 2010; Thomas et al., 2015). The adverse 

consequences for the ability to cope in working life are of importance both at the individual as 

well as the societal level. Both longitudinal follow-up studies in children and cross-sectional 

studies of adults have reported associations between ADHD and an elevated risk of 

unemployment (Erskine et al., 2016; Halmøy et al., 2009; Gjervan et al., 2012; Sobanski et 

al., 2007), poorer work performance, changing or quitting jobs, and employment termination 

(Murphy & Barkley, 1996). 

Occupational failure may be attributable to several factors including ADHD-specific 

symptoms themselves, such as inattentive symptoms (Fuermaier et al., 2021), comorbid 
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disorders, failures in education, or other social factors, including those associated with 

ADHD. However, knowledge is lacking regarding the factors that most strongly predict 

unemployment among working-age individuals with ADHD. For example, the severity of 

inattention in ADHD is associated with failures in work or education (Fredriksen et al., 2014). 

Moreover, unemployment has been found to be associated with lifetime diagnosis of a 

comorbid psychiatric disorder (Sobanski et al., 2007). A prospective study in children with 

ADHD has demonstrated an association between lower self-esteem and lower educational 

achievement, as well as lower occupational rank in adulthood (Slomkowski et al., 1995). 

According to a retrospective analysis, adults with ADHD tend to report a history of inferior 

performance and disciplinary problems in their school years (Murphey and Barkley, 1996), as 

well as lower education status (Ebejer et al., 2012; Küpper et al., 2012; Barkley et al., 2006). 

Several studies have identified a relationship between socioeconomic factors and childhood 

mental health, particularly ADHD (Bøe et al., 2012; Russell, et al., 2015). However, 

investigations of work participation among people with ADHD in adult life are lacking, as are 

studies performing comprehensive modelling of factors potentially associated with 

occupational outcomes among people with ADHD.  

 

1.8 Drug use disorder 

 Comorbidity of substance use disorders (SUD) such as alcohol use disorder (AUD) or 

drug use disorder (DUD) has been studied in a variety of clinical and research settings. 

Overall, there has been found an earlier onset and an elevated risk of SUD in people with 

ADHD (Kessler et al., 2006; Cortese et al., 2016; Biederman et al., 2006; Wilens, 2007; 

Charach, Yeung and Climans, 2011; Solberg et al., 2018; Vogel et al., 2016; Fatséas et al., 

2016; Young, Carruthers et al., 2015; Capusan et al., 2016), but the causal direction, 

underlying mechanisms, and clinical implications of these are still unclear. 

Emotional dysregulation has also been found associated with SUD in adolescents 

(Sobanski et al., 2010) as well as adults with ADHD (Evren et al., 2019). The tight 

relationship between ADHD and emotional dysregulation (Shaw et al., 2014; Connor et al., 

2010; Landaas et al., 2012) makes it challenging to determine which of them is more related 

to the prevalence of AUD and DUD.  
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1.9 Criminal conviction 

ADHD often occurs with antisocial behaviour (Sourander et al., 2006; Mohr-Jensen & 

Steinhausen, 2016). Among male inmates several studies have estimated that the prevalence 

of ADHD ranging from 15-50% (Rösler et al., 2004; Einarsson et al., 2009; Ginsberg et al., 

2010; Usher et al., 2013; Knecht et al., 2015). Meta-analyses of male inmates have indicated 

an average ADHD prevalence of approximately 25% (Young et al., 2015; Baggio et al., 2018) 

and even as high as 40% in female inmates (Farooq et al., 2016). These high rates far exceed 

the 3-5% prevalence estimated rates of ADHD in the general population (Fayyad et al., 2007; 

Kessler et al., 2006). 

Longitudinal studies have found children with ADHD to have a high risk of later both 

antisocial activity and criminal conviction in adulthood (Fletcher & Wolfe, 2009). The long-

term outcomes of children with ADHD in Denmark indicated that nearly half achieved a 

history of criminal conviction in adulthood (Dalsgaard et al., 2013). Other studies have found 

girls with ADHD to have 7 times higher odds of having a criminal record than non-ADHD 

girls, while boys with ADHD had only two times higher odds (Silva et al., 2014). A Swedish 

national register study found that fifteen% of women and thirty-six % of men with ADHD 

were convicted of any crime (Lichtenstein et al., 2012). There is a lack of ADHD studies 

comparing criminal convicted and non-criminal convicted as outcome for both genders (Retz 

et al., 2021). 

Knowledge of the prevalence of criminal conviction even in a private ADHD 

outpatient clinic may help health authorities planning appropriate services. Over time it may 

help clinicians plan specialized and better treatments for adult ADHD. Measurements of the 

prevalence of criminal conviction may also contribute to the elucidation causes of this, and 

the achievement focus of treatment. 

The correlation between criminal conviction or antisocial behaviour and the severity of 

ADHD has been shown in several studies (Young & Thome, 2011; Mohr-Jensen & 

Steinhausen, 2016; Mordre et al., 2011; Unnever & Cornell, 2003; Du Rietz et al., 2017). We 

aimed to confirm these findings in our study. Previous studies have found adjustment 

problems to be linked to also antisocial behaviour in adults with ADHD (Young and 

Gudjonsson, 2006). Antisocial behaviour is largely mediated by emotional lability and anger 

problems (Gudjonsson et al., 2014). Excessive emotional expressions, irritability, and temper 

outbursts may be understood as clinical expressions of emotional dysregulation (Shaw et al., 

2014; Stringaris, 2011). Emotional dysregulation, irrespective of having ADHD, is associated 
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with aggressive and violent criminality (Garofalo & Velotti, 2017). Emotional dysregulation 

in adults is clinically like oppositional defiant disorder in youth linked to antisocial behaviour 

(Aebi et al., 2016; Pardini & Fite, 2010). Whether the severity of emotional dysregulation in 

adults with ADHD is associated with criminal conviction has yet to be shown. 

 

1.10 WAIS measures – verbal working memory and processing speed  

When assessing adults for ADHD some clinicians use results from neuropsychological 

tests to obtain objective measures of a patient’s cognitive function to supplement the clinical 

assessments that are based on subjective self-report questionnaires (Fuermaier et al., 2018). 

There are several professional reasons for this tests. The symptoms of ADHD are extreme 

variants of normal behaviours, and the boundaries between normality and pathology are based 

on a clinical judgement. Studies have shown that the diagnosis of ADHD is highly dependent 

on source of the clinical report of the patient, and this is underscoring the need for a more 

objective assessment (Barkley, Fischer, Smallish, & Fletcher, 2002). In addition, some ADHD 

symptoms may be due to a presence of other disorders. Clinical challenges related to attention 

deficits in adult ADHD have been confirmed in several studies (Barkley, 2010a; Bush, 2010; 

Halleland, Haavik, & Lundervold, 2012; Seidman, 2006), and have also been reported in 

studies assessing the severity of the 9 DSM-defined inattentive symptoms (APA, 2013), as 

reflected in the Adult ADHD Self-Report Scale (ASRS, see page 14) inattentive subscore 

(items 1-4 and 7-11), (Fredriksen et al., 2014; Kessler et al., 2005; Silverstein et al., 2019). 

Adults with ADHD do also have an impaired executive functioning (Silverstein et al., 2020), 

but may not necessarily exhibit clear attention deficits on psychometric tests (Fabio & Caprı, 

2017). 

There is a tight relationship between clinical anger and cognitive distortions (Chereji, 

Pintea, & David, 2012), and frequencies of both clinical anger and cognitive distortion are 

associated with impaired executive functioning (Persampiere, Poole, & Murphy, 2014). 

Psychometric testing of executive functioning has frequently been used in the 

neuropsychiatric assessment of adult ADHD, and one core feature of executive function is 

verbal working memory, which involves a mental retention of auditory information that 

enables future mental action of the patient (Diamond, 2013). A close relationship has been 

found between emotional regulation and working memory capacity (Barkley, 1997; Jasielska 

et al., 2015; Jensen et al., 2018; Lima, Peckham, & Johnson, 2018; Rutherford, Booth, 

Crowley, & Mayes, 2016).  
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Working memory is an important executive function (Baddeley & Hitch 1974; 

Diamond, 2013), and in adults with ADHD working memory deficits are well documented 

(Alderson, Kasper, Hudec, & Patros, 2013). Psychometric tests of working memory may be 

used in both children and adults to determine those with ADHD (Willcutt, Doyle, Nigg, 

Faraone, & Pennington, 2015). According to neuropsychologist Allan Baddeley, working 

memory consists of a central executive and two content and modality-specific components. 

This is the phonological loop that handles verbal content and the visuospatial sketchpad that 

handles spatial content (Baddeley & Logie, 1999). Attention control is strongly related to 

central executive functions, but according to several scientists, attention deficits in ADHD 

seems stronger related to the visuospatial memory component than with the phonological 

sketchpad (Woods, Lovejoy, & Ball, 2002; Faraone & Biederman, 2005; Nigg et al., 2005). 

Different neuropsychological models have been developed to gain insight into the working 

memory deficits also in adults with ADHD (Barkley, 1997; Diamond, 2005; Rapport, Chung, 

Shore, & Isaacs, 2001). We wanted to analyse whether verbal working memory deficits was 

correlated with the severity of either attention deficits or emotional dysregulation in adult 

ADHD. 

Processing speed tests measure the efficiency of executive cognitive skills, and 

impairments of this psychometric test have been linked to attention deficits in both children 

with ADHD (Kibby, Vadnais, & Jagger-Rickels, 2019; Thorsen et al., 2018) and adults with 

ADHD (Tucha et al., 2017). Impairment in the processing speed explains to a large extent the 

impairment in the executive functions (Butzbach et al., 2019). Impaired processing speed is 

also in children with ADHD linked to inattentive behaviour (Kubo et al., 2018), and slow 

processing speed predicts slower social functioning in ADHD patients with inattention 

(Thorsen et al., 2018). It has been shown that slower processing speed and attention deficit 

coexist and are both important predictors of academic achievement (Mayes & Calhoun, 

2007).  

Scientific studies have shown that the results of psychometric WAIS test battery may 

be used to discriminate well between adults with and without ADHD, although the intragroup 

heterogeneity is emphasized (Woods et al., 2002; Frazier, Demaree, & Youngstrom, 2004; 

Thaler, Bello, & Etcoff, 2013; Theiling & Petermann, 2014). Measures of working memory 

and processing speed may also be used to discriminate well between ADHD and control 

groups (Nikolas, Marshall, & Hoelzle, 2019). Deficits in verbal working memory have one 

time been reported to be associated with parent-rated emotional dysregulation in children with 
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ADHD (Bunford et al., 2018), but others have not found this association, at least not in adults 

with ADHD (Chereji et al., 2012; Skirrow & Asherson, 2013). In our sample, we wanted to 

measure the correlations between processing speed and the severity of attention deficits and 

emotional dysregulation. The ADHD symptom severity is emphasized in the DSM-5 (APA, 

2013), but whether the WAIS test scores are useful as severity indicators of attention deficits 

and emotional dysregulation is still unknown. 

We want to hypothesize that verbal working memory and processing speed are 

correlated with the severity of attention deficits and emotional dysregulation, even after 

controlling for other variates. The covariates that can affect the associations between 

neurocognitive test and the clinical features of ADHD include age (Ardila, 2007), gender 

(Rucklidge & Tannock, 2001), education level (Reitan & Wolfson, 1995), and depression 

(Gorlyn et al., 2006). 
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2. AIMS OF THE STUDY 

The overall aim of this study was to provide more knowledge about the clinical variety 

of adult ADHD patients in a private psychiatric clinic.  

The first aim of our study was to examine prevalence of psychiatric comorbidity and 

the associations to social characteristics, educational level, work participation.  

The second aim was to estimate the prevalence of work participation among people 

with ADHD, and to examine potential associations between gender, age, and social 

characteristics such as marital status, living with children, living in a city, or education level 

and work participation. We additionally sought to examine whether IQ, a history of lifetime 

major depression, ADHD-subtype, or symptom severity of ADHD might be associated with 

occupational outcomes.  

The third aim was to estimate the prevalence of substance use disorders (SUD) as 

alcohol use disorder (AUD) and drug use disorder (DUD) in a clinical sample of adult ADHD 

patients and to examine association to ADHD and emotional dysregulation symptom severity.  

The fourth aim was to reveal the prevalence of self-reported criminal convictions, and 

to examine its associations with ADHD and emotional dysregulation symptom severity.  

The fifth aim was to investigate if the neuropsychological WAIS test results of verbal 

working memory and processing speed were useful as severity indicators of attention deficits 

or emotional dysregulation. To broaden our understanding of this topic between subjective 

and objective measures, we also wanted to determine whether each inattentive item and 

emotional dysregulation item correlated with the neuropsychological test results of verbal 

working memory and processing speed. 
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3. MATERIAL AND METHOD 

 

3.1 Study Design 

This was a cross sectional observational clinical study.  

 

3.2 Procedure 

The data were collected by a psychiatrist during routine assessment in an outpatient 

clinic. After assessment, the patients were asked if they approved the use of their clinical 

information in an anonymised form as statistic material for this clinical study.  

 

3.3 Participants 

The study population consisted of adult outpatients, aged 18 to 65 of both genders, 

who fulfilled the diagnostic criteria for a diagnosis of Attention Deficit Hyperactivity 

Disorder (ADHD) according to Diagnostic and Statistical Manual of Mental Disorders, Fourth 

Edition (DSM-IV) (APA, 2004), or later Fifth Edition (DSM-5) (APA, 2013). They were all 

admitted to a private outpatient psychiatric clinic in Oslo, specialized in clinical assessment 

and treatment of adults with ADHD. Patients participating in the study were assessed by a 

psychiatrist with the semi-structured Diagnostic Interview for ADHD in Adults, second 

edition (DIVA 2.0; Kooij & Francken, 2010). The DIVA 2.0 is a reliable tool for assessing 

and diagnosing adult ADHD (Ramos-Quiroga et al., 2019).  

Recruitment was conducted between 2005 and 2018. During these years, 1134 of the 

assessed patients fulfilled the diagnostic criteria of ADHD and were invited to participate in 

the study, of whom 65% were self‐referred and 35% were referred by healthcare practitioners. 

There were no exclusion criteria.  

Out of a total number of 1134 patients (580 men and 554 women) with ADHD, 922 

(81.3%) gave their written consent to participate in the study. The five different research 

papers have used a slightly different number of participants according to the publication date 

and the gathered information from the assessment. Doe to a research approach and increasing 

clinical experience, the quality of the assessment increased over the years.  
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3.4 Measures 

 

3.4.1 Demographic factors 

 The age of the participants was recorded as their numbers of lived years when entering 

the study. Gender was recorded as women and men from the information revealed by the 

participant.  

Sociodemographic information: If the participant was married or cohabiting this was 

scored as 1; and if not, it was scored as 0. If the participant was living with children also part-

time (but not if having children somewhere else) this was scored as 1, and if not (event though 

having children somewhere else) was scored as 0. Educational level was categorized by the 

number of years in education; 12 years or less was scored as 1, 13-15 years was scored as 2, 

and more than 15 years was scored as 3. Work participation was defined as ‘yes’ and scored 

as 1, if work was reported as their main source of income, and if not was scored as 0. 

 

3.4.2 ADHD severity 

All participants were considered to have severe symptoms, i.e., they had many 

symptoms in excess of those required to make the diagnosis, or several symptoms that were 

particularly severe, or the symptoms resulted in marked impairment in social, educational or 

occupational functioning. ADHD presentation was not considered.  

ADHD symptom severity was measured by using the Adult ADHD Self-Report Scale 

(ASRS) Symptom List, v1.1 (Adler, Kessler, & Spencer, 2003; Adler et al 2006; Kessler et 

al., 2005, WHO, 2007) (Table 1, page 14). The ASRS is a reliable and valid instrument for 

evaluating ADHD in adults (Silverstein et al., 2017). This 18-item version yields a score 

ranging from 0 to 72 points. We recorded subdivisions of the ASRS questionnaire, as 

inattentive items (item 1-4 and 7-11) and hyperactive - impulsivity items (item 5, 6, and 12-

18) separately (Fredriksen et al., 2014). 

 

3.4.3 Emotional dysregulation 

Emotional dysregulation was assessed using eight relevant items from Russel 

Barkley’s 99 item Current Behaviour Scale - Self Report questionnaire (Barkley, 1997; 

Barkley 2010; Surman et al., 2013; Biederman, Petty et al., 2008) captured in Deficient 

Emotional Self-Regulation (DESR) questionnaire (Surman et al., 2013). There has been 

suggested to put a threshold of emotional dysregulation presence with a score above 8, in 
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other words max answer “sometimes” at each answer (Surman et al., 2013). In this 

dissertation we used the eight items Deficient Emotional Self-Regulation (DESR) scale as a 

dimensional scale to measure emotional dysregulation severity. The eight items were; 1: 

Quick to get angry or become upset; 2: Easily frustrated; 3: Overreact emotionally; 4: Easily 

excited by activities going on around me; 5: Lose my temper; 6: Argue with others; 7: Am 

touchy or easily annoyed by others; 8: Am angry or resentful. The items were by participant 

marked as never or rarely (0), sometimes (1), often (2) and very often (3). This yielded a total 

emotional dysregulation score ranging from 0 to 24 (Table 2. Page 22). 

 

3.4.4 Psychiatric comorbidity 

 Psychiatric comorbidity was diagnosed using the Mini International Neuropsychiatric 

Interview (M.I.N.I.) (Leiknes et al, 1992-2009), according to Diagnostic and Statistical 

Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria. (Sheehan et al., 1997; 

Sheehan et al., 1998). Alcohol and drug use disorders were diagnosed using the specific 

module of the Mini International Neuropsychiatric Interview (M.I.N.I.), Norwegian 

Translation Version 6.0.0 (Mordal, Gundersen, Bramness, 2010), according to Diagnostic and 

Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria. (Sheehan et al., 

1997, Sheehan et al., 1998). Dependence and abuse were merged to “use” disorder (as in 

M.I.N.I. version 7.0 / DSM-5), and questions were both restricted to the last 12-mo and 

related to lifetime prevalence.  

 The level of depression was measured by the Montgomery–Åsberg depression rating 

scale (MADRS), with all ten items summarized as a total score ranging from 0 to 60 

(Montgomery & Åsberg, 1979). The MADRS is a reliable and valid screening instrument for 

the evaluation of depression (Davidson et al., 1986). 

Criminal conviction was recorded as positive and scored as 1, when participant self-

reported criminal conviction, and we recorded what they were convicted of. Absence of 

criminal conviction was scored as 0.  

 

3.4.5 WAIS - Working memory and processing speed  

 Verbal working memory was assessed by the Working Memory Index (WMI; tests of 

Arithmetic, Digit Span and Letter-Number Sequencing), and processing speed was assessed 

with the Processing Speed Index (PSI; tests of Digit Symbol-Coding, Symbol Search) from 

the Wechsler Adult Intelligence Scale, 3rd edition (WAIS-III). (Evers et al., 2012; Kaufman, 
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1999; Wechsler, 1997; Wechsler, Nyman, & Nordvik, 2003) The test scores included in the 

statistical analyses were the age-corrected scale scores. 

 

3.5 Data analysis 

 Numbers with percent proportions (%) were reported for all categorical variables. 

Means with standard deviations (SD) were given for continuous variables. We performed chi-

square tests or t-tests to compare sociodemographic characteristics between participants and 

non-participants, and between men and women, in the first two articles. In the next two 

articles we performed chi-square tests or t-tests to compare between genders, and between 

outcome and no-outcome. We used linear or logistic regression analyses to examine 

associations between dependent variables and independent variables. All tests were two-

tailed, and differences were considered significant if p < 0.05. Because of our two hypotheses 

in paper III and V, we used multiple test correction according to Bonferroni, considering 

differences significant if p < 0.025.  

 To avoid bias in the regression analysis of criminal conviction we have decided not to 

control for probable intermediate variables (or a proxy for an intermediate variable) in the 

causal pathway between ADHD or emotional dysregulation severity and criminal behaviour 

(Rothman & Greenland, 1998; Gilthorpe et al., 2015; Schisterman et al., 2009). For example, 

we had previously reported that both ADHD severity and emotional dysregulation are 

associated with alcohol and drug use disorders (Anker, Haavik & Heir, 2020). ADHD and 

emotional dysregulation develop early in life. Furthermore, because stable features of 

emotional and behaviour reaction patterns are not substantially influenced by external 

circumstances (Eisenberg et al., 2010), they can be considered causative factors in these 

relationships. In addition, alcohol and drug use have been established as strong risk factors for 

criminal behaviour (Dowden & Brown, 2002). Thus, alcohol and drug use disorders appear to 

be either intermediate variables in the causal pathway linking ADHD or emotional 

dysregulation with criminal behaviour, or a proxy for another intermediate variable, e.g., a 

high-risk social environment, within the causal pathway. The same argument is also 

applicable to several additional variables, such as education, family relationships, and 

employment. Intermediate variables (or a proxy for an intermediate variable), if controlled in 

an analysis, would tend to bias the results towards the null; in the literature, this practice has 

been described as an overadjustment that should be avoided (Rothman & Greenland, 1998; 

Gilthorpe et al., 2015; Schisterman et al., 2009).  
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 We examined associations between measures of self- reported attention deficit (the 

ASRS subscore), or self-reported emotional dysregulation (the DESR questionnaire) as the 

dependent/outcome variables, and sociodemographic variables, the MADRS score, the 

Working Memory Index (WMI) and the Processing Speed Index (PSI) as the independent 

variables (linear regression). The test scores from the WAIS-III included in the statistical 

analyses were the age-corrected scale scores. We used Cronbach’s alpha to assess the internal 

consistency and reliability of the eight items from the DESR scale. Cronbach’s alpha for the 

eight scale items in our sample was .86, indicating high internal consistency. 

 For all association tests, beta ratios with 95% confidence intervals were calculated as 

the measurement of the effect size. To measure the explained variance, we used the R2-

squared value. If the R2-squared value was <.30, the effect was considered weak. If the R2-

squared value was between .30 and .50, the effect was considered moderate. If the R2-squared 

value was >.50, the effect was considered strong (Moore, Notz, & Notz, 2006). 

 We used Pearson correlation analyses to examine the associations of each of the nine 

attention deficit items on the ASRS and each of the eight emotional dysregulation items on the 

DESR scale with the Working Memory Index (WMI) and the Processing Speed Index (PSI). 

 There were no missing data. All statistical analyses were performed using Statistical 

Package for the Social Sciences (SPSS) version 22 (IBM, 2013). 

 

3.6 Ethical considerations 

The study was approved by the Regional Medical Ethics Committee, South-East 

Norway, 2015/426. Assessments were carried out in accordance with ethical standards, and 

the principals of the Declaration of Helsinki. Written consent to participate in the study was 

obtained from all participants.    
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4. SUMARY AND RESULTS 

 

4.1 General results of the study  

ADHD symptom severity (total ASRS score) mean in our 629 sample was 50.4 (SD 

9.5) among men, and 52.3 (SD 9.5) among women. Inattention mean score (ASRS inattentive 

sub-score) was 27.0 (SD 4.6) among men and 27.8 (SD 4.9) among women. Hyperactivity- 

Impulsivity mean score (ASRS Hyperactivity-Impulsivity sub score) was 23.3 (SD 6.6) 

among men and 24.7 (SD 6.5) among women. All gender differences were significant 

(p<0.001).     

Emotional dysregulation (DESR questionary score) in our 629 sample was mean 12.2 

(SD: 2.8). We found a significant difference (p<0.001) between emotional dysregulation score 

of women mean 13.5 (SD: 5.24), compare to men mean 11.2 (SD: 5.60) in our sample.  

With a selected threshold of having emotional dysregulation (DESR questionary 

score) above 8, as done by others (Surman et al., 2013) i.a. answering one more then only 

“sometimes” at each answer, we found that in our 629 sample; 167 (26.9%) answered 8 or 

below, and 462 (73.1%) answered above 8. This interpreted as emotional dysregulation was 

frequent in our sample.  

 We found a strong correlation between:   

• Emotional dysregulation and attention deficit; Pearson correlation 0.36 p<0.001 

• Emotional dysregulation and hyperactivity-impulsivity; Pearson correlation 0.46 

p<0.001  

• Attention deficit and hyperactivity-impulsivity; Pearson correlation 0.39 p<0.001 

In a subsample of participants with diagnosis ADD only (n=98), emotional dysregulation was 

also positively correlated with attention deficit (p<0.001). 

 

4.2 Results of psychiatric comorbidity  

The results were presented in the article Comorbid psychiatric disorders in a clinical 

sample of adults with ADHD, and associations with education, work, and social 

characteristics: a cross sectional study (Anker, Bendiksen & Heir, 2018). In this study we 

examined prevalence of comorbid psychiatric disorders using the Mini International 

Neuropsychiatric Interview (M.I.N.I.) and associations with education, work participation, 

and social characteristics. Adults in our sample reported high rates of comorbid disorders, 

educational and occupational failure, and family instability.  
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In this clinical sample 46.2% reported an education level above high school level (>12 

years), 60.4% reported positive work participation, and 53.5% had at least one current 

comorbid psychiatric disorder. The most prevalent disorders were major depression (17.3%), 

substance use disorders (13.5%) and social phobia (14.2). Women had more eating disorders 

(13.0%) than men (1.1%), whereas men had more alcohol (10.0%) and substance use 

disorders (23.6%) compared to women (4.0%, 9.4%).  

Lower rates of comorbid disorders were associated with education level above high 

school level (>12 years) (OR: 0.52, p < 0.001) and work participation (OR: 0.63, 95%CI: 0.43 

– 0.92, p = 0.018). Age, marital status, living with children or living in the city was not 

associated with comorbidity.  

Regarding individual diagnoses, higher education was associated with lower risk of 

social phobia (OR: 0.67, 95%CI 0.50-0.97, p=0.033). Work participation was associated with 

lower risk of major depression (OR 0.58, 95%CI 0.37-0.91, p=0.017), substance abuse (OR 

0.29, 95%CI 0.10-0.84, p=0.022), substance dependence (OR 0.44, 95%CI 0.28-0.69, 

p<0.001), and PTSD (OR 0.52, 95%CI 0.31-0.87, p=0.013).  

We concluded that adult ADHD was associated with high rates of comorbid 

psychiatric disorders, irrespective of gender and age. It appears that higher education and 

work participation were related to lower probability of comorbidity. IQ was poorly related to 

comorbidity, educational level, and work participation.  

 

4.3 Results of work participation 

The results of this study were presented in the article: Work participation in ADHD 

and associations with social characteristics, education, lifetime depression, and ADHD 

symptom severity (Anker, Halmøy & Heir, 2019). Here we examined degree of reported work 

participation in adult patients with ADHD, and associations with social characteristics, 

education, lifetime depression and ADHD symptom severity.  

ADHD was diagnosed according to DSM-IV criteria, and ADHD subtypes recorded 

accordingly. Lifetime depression was diagnosed using the specific module of the Mini 

International Neuropsychiatric Interview (M.I.N.I.). Occupational status, and other social 

characteristics like marital status and living with children, were recorded. Intelligence (IQ) 

and symptom severity of ADHD (ASRS score) were assessed in subsamples of participants 

(n=526 and n=567 respectively). Work was defined when participants reported work as their 

main source of income.  
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In this sample of adults with ADHD (mean age 36.9 years, 48.5 % women), 55.3% of 

the women and 63.7% of the men were working at the time of inclusion. Work participation 

was associated with being male (women versus men: OR 0.55, 95%CI: 0.40-0.75, p < 0.001), 

being married or cohabitant (OR: 1.65, 95%CI 1.16-2.36, p = 0.006), or living with children 

(OR: 3.61, 95%CI:2.49-5.23, p < 0.001), as well as a lifetime story without major depression 

(OR: 0.62, 95%CI: 0.45-0.96, p = 0.004). Age, education, ADHD subtype, and ADHD 

symptom severity were not significantly associated with work participation. IQ was 

significantly associated with work participation in unadjusted analysis, but not when adjusted 

for other covariates. 

We concluded that occupational outcome in adults with ADHD appears to be more 

associated with social characteristics and a life history without depression, rather than with 

IQ, ADHD subtype or ADHD symptom severity.  

 

4.4 Results of substance use disorder 

The results of this study were presented in the article: Alcohol and drug use disorders 

in adult ADHD clinical population: Prevalence and associations with ADHD symptom 

severity and emotional dysregulation (Anker, Haavik & Heir, 2020).  

Alcohol and drug use disorders were diagnosed using the specific module of the Mini 

International Neuropsychiatric Interview (M.I.N.I.), Norwegian Translation Version 6.0.0, 

according to Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-

IV) criteria. (Sheehan et al 1997, Sheehan et al 1998). Dependence and abuse were merged to 

“use” disorder (as in M.I.N.I. version 7.0 / DSM-5), and questions were both restricted to the 

last 12-mo and related to lifetime prevalence.  

The lifetime prevalence of Alcohol use Disorder (AUD) in men was 14.8% and in 

women 8.6%. The lifetime prevalence of Drug use Disorder (DUD) in men was 32.5% and in 

women 22.0%. Men had a significantly higher prevalence of both AUD and DUD compared 

to women, and the prevalence of DUD was more than twice the prevalence of AUD for both 

sexes. In the total sample, 162 (27.7%) of the participants had a history of lifetime DUD 

related to amphetamine (n = 112, 69.1%), cannabis (n = 100, 61.7%), cocaine or ecstasy (n = 

43, 26.5%), benzodiazepines (n = 43, 26.5%), heroin or other opioids (n = 17, 10.5%), and 

multiple unspecified drugs (n = 26, 16.0%). 

Lifetime AUD was not significantly associated with the levels of ADHD symptoms or 

emotional dysregulation when adjusted for gender and age. Lifetime DUD, on the other hand, 
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was significantly associated with both hyperactivity-impulsivity (OR: 1.04, 95%CI: 1.01-

1.08, p = 0.021) and emotional dysregulation (OR: 1.05, 95%CI: 1.01-1.09, p = 0.019), but 

not with attention deficit.  

 

4.5 Results of criminal conviction  

The results of this study were presented in the article: Prevalence of criminal 

convictions in Norwegian adult ADHD outpatients and associations with ADHD symptom 

severity and emotional dysregulation (Anker, Ginsberg & Heir, 2021). 

Participants with a history of criminal conviction were more often men, had a lower 

educational level, were less involved in family life and work, and had a higher risk of a 

history of alcohol or drug use disorders than those without a history of criminal conviction. 

In our sample the prevalence of criminal conviction was 11,7% (n=34) in women and 

24.5% (n=83) in men. Among women, the most common conviction was for selling or 

possessing drugs (n=18; 6.2%), followed by violence, (n=6; 2.1%), traffic crime (n=6; 2.1%), 

steeling (n=2; 0.7%), and mixt or plural convictions (n=2; 0.7%). Among men, the most 

common conviction was for selling or possessing drugs (n=32; 9.4%), followed by violence, 

(n=24; 7.1%), traffic crime (n=14; 4.1%), steeling (n=5; 1.5%), and mixt or plural convictions 

(n=8; 2.4%).  

Hyperactivity-Impulsivity and emotional dysregulation symptom severity were 

significantly higher in patients who had a history of criminal conviction, and criminal 

conviction were associated with hyperactive-impulsive symptoms (OR: 1.09, 95%CI: 1.04 - 

1.13, p < 0.001) and emotional dysregulation (OR: 1.07, 95%CI: 1.02 - 1.12, p = 0.006) even 

when adjusted for age and gender. There were no significant interactions between age, 

gender, hyperactive-impulsive symptom severity and emotional dysregulation.  

 

4.6 Results of WAIS with working memory and processing speed 

 The results of this study were presented in the article: Verbal Working Memory and 

Processing Speed: Correlations with the severity of Attention Deficit and Emotional 

Dysregulation in Adult ADHD (Anker, Ogrim & Heir, 2021).  

We found that the mean Full-Scale Intelligence Quotient (FSIQ) in our sample was 

103.2 (SD: 13.8), and females had an average FSIQ of 101.3, while men had an average FSIQ 

of 104.8. Both sexes had typical profiles with significantly reduced scores on the Working 
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Memory Index (WMI) and Processing Speed Index (PSI) compared to those expected based 

on their FSIQ.  

The severity of attention deficits, as reflected in the ASRS attention deficit subscale 

score, was significantly correlated only with the PSI (Pearson correlation 0.16, p<0.001).  

The severity of hyperactivity and impulsivity, as measured by the ASRS hyperactivity- 

impulsivity subscale, was significantly correlated with the FSIQ (Pearson correlation 0.19, 

p<0.001), and all four subindex scores. 

The severity of emotional dysregulation, as measured by the DESR scale score, was 

significantly correlated with the FSIQ (Pearson correlation 0.23, p<0.001) and with all four 

subindex scores. 

In a linear regression model of the associations between the outcome/ dependent 

variable attention deficit severity, as measured by the ASRS inattention subscore, and the 

independent variables of age, sex, education level, depression, the WMI, and the PSI. The PSI 

(B = 0.056, 95%CI: 0.094 - 0.017, p = .005) but not the WMI (B = 0.012, 95%CI: 0.049 - 

0.025, p=0.52) was associated with attention deficits. The R square (explained variance) for 

the fully adjusted model was .026, that is the model explained only 2.6% of the variance in 

attention deficits in our sample. None of the covariates were significantly associated. 

In a linear regression model of the associations between the severity of emotional   

dysregulation, as measured by the DESR scale, as the outcome/dependent variable and the 

independent variables of age, sex, education level, depression, the WMI and the PSI. Neither 

the WMI (B = 0.05, 95%CI: 0.095 to 0.002, p=0.041) nor the PSI (B = 0.03, 95%CI: 0.08 to 

0.13 p=0.22) were associated with the severity of emotional dysregulation in the adjusted 

model after the Bonferroni correction, with significance based on p < 0.025. Depression was 

associated with the severity of emotional dysregulation (B = 0.13, 95% CI: 0.05–0.21, 

p=0.002). The R-squared value (explained variance) for the fully adjusted model was .098, 

that is the model explained only 9.8% of the variance in emotional dysregulation in our 

sample. Age and education level did not contribute to the explained variance, but being 

female was significantly associated with emotional dysregulation (B = 2.13, 95% CI: 3.18 to 

1.09, p < 0.001), and depression was also significantly associated with emotional 

dysregulation (B = .13, 95% CI: 0.05–0.21, p = 0.002). 

Nine attention deficit items in the DSM-5 ADHD criteria do correspond to nine 

inattentive items on the ASRS (items 1-4 and 7-11), and these have been measured with the 

Pearson correlations with the WMI and PSI and their significance (2-tailed). Four items 
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pertaining to attention deficits were correlated with the WMI (ASRS items 1, 3, 7, and 9), and 

four items were correlated with the PSI (ASRS items 2, 3, 9, and 11). Three items were 

correlated with neither (ASRS items 4, 8, and 10). 

Eight items pertaining to emotional dysregulation composing the Deficient Emotional 

Self-Regulation (DESR) scale, have been measured as the Pearson correlations with the WMI 

and the PSI and the significance (2-tailed). All but one item (DESR item 4: Easily excited by 

activities going on around me) were correlated with both the WMI and PSI. 
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5. DISCUSSION 

 

5.1 Gender differences in the presentation of ADHD and emotional dysregulation  

In our sample men and women reported significant differences in attention deficits, 

hyperactivity-impulsivity, and emotional dysregulation severity, where women reported 

higher severity scores for all three parameters. This is in line with other studies that have 

found that women report more severe symptoms of inattention and hyperactivity-impulsivity 

compared with men (Vildalen et al., 2019). This is also consistent with studies reporting this 

gender differences of emotional dysregulation in adult ADHD (Robison et al., 2008; Bunford 

et al., 2018; Corbisiero et al., 2013; Gisbert, Richarte et al., 2019; Gisbert et al., 2018).  

From other studies we know that women tend to report greater affect intensity, and 

more intense positive and negative emotions compared with men (Brody, 1997; Hyde, 2014; 

Plant, et al., 2000; Rudolph, 2002). Irrespective of ADHD, self-report bias of emotions may 

be due to higher emotional awareness in women compared to men, which also fits the gender 

role expectations of women being the more emotional gender (Barrett & Bliss-Moreau, 2009; 

Nolen-Hoeksema, 2012). Conversely, Surman and colleagues found no gender differences of 

emotional dysregulation in their study (Surman et al., 2013). 

However, the fact that men and women in our sample reported different severity 

scores of ADHD and emotional dysregulation could possibly be due to recruitment 

differences to the clinic, a sample selection bias. It may be more difficult to suspect ADHD in 

women, or the threshold for seeking help at the clinic may be higher for women. The women 

who come for examination thus have more serious symptoms compared to men. Even though 

women and men report differently in terms of ADHD and emotional dysregulation symptoms 

severity in this sample, this may not be so in the general population of people with ADHD.  

 

5.2 Discussion of psychiatric comorbidity 

In our sample of adults with ADHD about 50% of the participants had at least one 

comorbid psychiatric disorder. The most prevalent disorders were substance use disorders, 

social phobia, and major depression. Women had more eating disorders, whereas men 

reported more alcohol and substance use disorders. Higher education and positive work 

participation were associated with lower frequency of comorbidity. 
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The prevalence of a comorbid psychiatric disorders were about 50%, and similar or in 

the lower range of what others have found in adults with ADHD (Sobanski, 2006; Jacob et al., 

2007; Cumyn et al., 2009; Garcia et al., 2010; Fredriksen et al., 2014: Piñeiro-Dieguez et al, 

2016; Anastopoulos et al., 2016). The mental disorders we examine are the same as those 

common in the general population, but they appeared to be more frequent (Baumiester & 

Harter, 2007). In fact, the prevalence of comorbid psychiatric disorder was about twice as 

high as in the general population (Andrews et al., 2001; Jacobi et al., 2004; Bijl et al., 1998; 

Kessler et al., 2005; Kringlen et al., 2001).  

This may have several reasons, such as common genetic dispositions for mental 

disease, increased psychological vulnerability due to ADHD symptomology, or lower 

resilience due to social or socioeconomic consequences of ADHD. Our results are also most 

relevant to the possible effects of social and socioeconomic factors. Unemployment was 

associated with higher probability of psychiatric comorbidity, and this is in accordance with a 

German study that showed ADHD patients with a lifetime diagnosis of a comorbid psychiatric 

disorder were also more often unemployed compared to patients with pure ADHD (Sobanski, 

2006). Unlike the German study, we found that education was related to psychiatric 

comorbidity. Both findings make sense when compared to general population studies, where 

psychiatric morbidity is more common among unemployed and people with less education 

(Kringlen et al., 2001, Baumiester & Harter, 2007, Gonçalves et al., 2014), and rates of almost 

all psychiatric disorders decreases with increased income and education (Kessler et al., 1994).  

Authors have thought that educational attainment may represent a proxy for IQ when 

individuals with higher IQs stay longer within education (Batty et., 2007). However, in our 

study, this relationship between education and comorbid mental disorders was independent of 

IQ, and IQ was also poorly related to psychiatric comorbidity. Our findings indicate that there 

must be other factors that are more important for educational attainment in people with 

ADHD than pure intelligence, and that this intelligence does not protect against comorbid 

psychiatric disorders. 

 Work participation and educational achievement increases income and social status 

and serve as important arenas for investment in social capital. All these are important for 

preventions of mental illness. It is also possible that people with a current comorbid 

psychiatric disorder also have a previous history of mental illness that made it harder to get 

education and work participation. Socioeconomic factors and mental health may therefore 
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have interfered with each other in a dynamic process that has affected both education, work 

participation and the likelihood for mental illness. 

Diagnoses such as depression, bipolar disorder, drug use disorders and eating 

disorders appeared to be more common in people with ADHD compared to what has been 

found in the general Norwegian population (Kringlen et al., 2001). The reason for this may 

vary for various disorders. Inadequacy in coping with life stressors has been proposed as a 

theory of depression (Rodgers, 1991; Hammen, 2005). ”Self-medication” has been suggested 

to explain the relationship between ADHD and substance use (Ameringer & Leventhal 2013; 

Capusan et al., 2016). Our findings indicate that employment may be preventive to both 

depression and substance use disorders, or the disorders may reduce health which then 

affected the ability to work.  

 We found more eating disorders among women and more alcohol and substance use 

disorders among men, and this gender differences are in line with evidence from other ADHD 

comorbidity studies (Cumyn et al., 2009; Rasmussen, 2009). This gender difference is like the 

one also found in the general population (Kessler et al., 1994; Kringlen et al., 2001; 

Baumiester & Harter, 2007). It is impossible to know to what extent gender differences are 

unique to ADHD or simply reflect general population patterns of gender specific aetiology 

(Williamson & Johnson, 2015).  

Interesting review has concluded that about one in thirteen adults with ADHD also 

have comorbid bipolar disorder (Schiweck et al., 2021). Lifetime ADHD has also been shown 

associated with lifetime bulimia nervosa (Ziobrowski et al., 2018). 

 

5.3 Discussion of work participation 

Herein, we examined the prevalence and correlates of work participation in a clinical 

sample of adults with ADHD. A total of 59.7% of the 813 included participants had work as 

their main source of income at the time of the assessment. Our results indicated an association 

between work participation and being male, having married or cohabitating status, living with 

children, having higher levels of education, and not having a history of major depression. In 

addition, IQ was significantly associated with work participation in an unadjusted analysis; 

however, this association did not persist after adjustment for other covariates. We identified 

no significant associations between work participation and age, ADHD subtype, or total 

ADHD symptom severity.    
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The work participation rate of nearly 60% observed herein exceeded that reported in 

other clinical samples of Norwegian adults with ADHD (Halmøy et al., 2009; Gjervan et al., 

2012; Fredriksen et al., 2014). The higher employment rates in our study might have been 

related to our sample of patients attending a private ADHD clinic, whose socioeconomic 

status and wealth might have exceeded those of patients referred to public health services, on 

average. Furthermore, employment can be both a cause and a consequence of socioeconomic 

differences. The relatively high employment rates observed herein might also have reflected 

an increased awareness regarding ADHD in adults, thus resulting in more well-functioning 

patients receiving an ADHD diagnosis. 

In this study, the work participation rate was lower than the 70–80% in the general 

Norwegian population, as reported by Statistics Norway (SSB, 2016), in agreement with. This 

is in line with the ADHD’s definition as a disorder causing impairment in several domains of 

life (Kooij, et al., 2010; Murphy & Barkley, 1996). Our finding that the employment rate was 

higher in men (63.7%) compared to women (59.7%) has also been shown in other studies on 

adult ADHD (Halmøy et al., 2009; Fredriksen et al., 2014) and may reflect ordinary gender 

differences seen in the general population (SSB, 2016). 

Our results indicated that social relationships—such as those in people who are 

married, cohabitating, or living with children—can provide stability or support that facilitates 

work participation. These results are consistent with previous findings indicating that 

perceived support and positive attitudes from family members and the social environment are 

important predictors of work outcomes (Holwerda et al., 2013). Alternatively, employment 

may increase income and socioeconomic status, thus providing opportunities for a successful 

family life; in addition, social or individual characteristics might facilitate both family and 

work participation. For example, adults with ADHD tend to experience greater family 

instability over time than adults without ADHD (Murphey and Barkley, 1996; Jaber et al., 

2015). Therefore, some ADHD related features may diminish participation in both work and 

family life. 

In our sample, we observed higher levels of education achievement compared to  the 

general population (SSB, 2016), in contrast to findings from other studies of adult ADHD 

(Barkley et al., 2006; Ebejer et al., 2012; Küpper et al., 2012). This result might have been 

related to the high socioeconomic status of our cohort attending a private ADHD clinic. On 

the basis of current evidence, ADHD appears to place people at an educational and vocational 

disadvantage throughout the life course (Mannuzza et al., 1993, Barkley et al., 2006). 
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Accordingly, our within-sample analyses indicated that education was associated with work 

participation, thereby confirming a relationship between education and work ability (Monteiro 

et al., 2006).  

According to some studies, educational attainment may serve as a proxy for IQ, 

because people with higher IQ tend to acquire more years of education (Batty et al., 2007). 

However, we observed that the relationship between education and work participation was 

independent of IQ. Moreover, IQ was not strongly associated with employment after 

adjustment for other covariates. Although our IQ assessment was limited to a subsample of 

participants, our results nonetheless suggested that factors beyond intelligence more strongly 

influence educational attainment among people with ADHD, and that level of intelligence is 

not a requisite for work participation. We observed no associations between ADHD subtypes 

or symptom severity and work participation, and this was unexpected, given the evidence-

based paradigm in which ADHD results in lower work performance (Mannuzza et al., 1993; 

Brook et al., 2013; Shifrin et al., 2010).  

ADHD symptoms may affect people’s attaining education or obtaining and keeping a 

job, because of a lack of concentration, or interference from hyperactivity and impulsivity 

(Barkley et al., 2006; Fredriksen et al., 2014). Because ADHD is a dimensional diagnosis 

ranging from mild to severe (Swanson et al., 2012), a dose-response relationship between 

symptom severity and work ability is conceivable. However, the presence or absence of 

ADHD may have a stronger influence on employment status than the differences in symptom 

severity among patients with clinical ADHD.  

 

5.4 Discussion of substance use disorders  

In our clinical adult ADHD sample, we observed a 12-month prevalence of 5.3% for 

Alcohol Use Disorder (AUD) and 13.7% for Drug Use Disorder (DUD), and the lifetime 

prevalence was 12.0% for AUD and 27.7% for DUD. All prevalence rates were higher for 

men compared to women.  

The 12-month prevalence of AUD in our sample was like the general population 

prevalence reported both in Norway and USA (Grant et al., 2015; Rehm et al., 2005; Bratberg 

et al., 2016). In contrast, the 12-month prevalence of DUD in our sample was considerably 

higher than the general DUD prevalence rates of 3.9% reported in the USA (Grant et al., 

2016) and 3.0% in Europe (Rehm et al., 2005). A similar prevalence pattern was found for 

lifetime  AUD and DUD. While the lifetime prevalence of AUD in our study was lower than 
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in the general Norwegian or USA population (Grant et al., 2015; Rehm et al., 2005; Bratberg 

et al., 2016). The lifetime prevalence of DUD was in our study considerably higher than what 

has been found in the Norwegian population (Grant et al., 2016; Kendler et al., 2006)  

Our findings demonstrate the need to distinguish between the two types of Substance 

Use Disorders (SUD) in the understanding of patients with ADHD. The findings that DUD, 

and not AUD, was far more prevalent compared to the general population, as well as our 

findings that DUD, in contrast to AUD, was associated with emotional dysregulation and 

ADHD symptoms severity, questions the previous statement that ADHD is associated with 

SUD in general (Vogel et al., 2016; Fatséas et al., 2016) or that the ADHD symptoms severity 

is associated with high risk for all SUD outcomes (Capusan et al., 2016). According to our 

findings, there appears to be significant differences between the risk of AUD and DUD in 

adults with ADHD, at least in our Norwegian outpatient sample. 

Several factors may help to explain this. First, we know that genome wide association 

studies have shown strong genetic correlations between ADHD and DUD (Demontis et al., 

2019; Wang et al., 2017), while some genetic factors that contributing to the risk of 

developing AUD are actually negatively correlated with ADHD (Sanchez‐Roige et al., 2019). 

Second, there may be some shared environmental risk factors or determinants for ADHD and 

DUD (Wang et al., 2017) for example maternal DUD (Thapar et al., 2007). Third, drug 

dependence among ADHD people, especially the misuse of amphetamine and cannabis, has 

been suggested to be a result of self-medication related to the ADHD symptoms (Wilens 

2004; Wilens et al., 2007; Brandt et al., 2018). This corresponds to the fact that amphetamine 

and cannabis were the preferred drugs for drug abuse in our study.  

Higher prevalence rates of AUD and DUD in men compared to women in our study 

are in accordance with gender differences in the general population (Grant et al., 2015; Rehm 

et al., 2005; Bratberg et al., 2016; Grant et al., 2016). In line with other researchers, we found 

that women compared to men reported higher levels of hyperactivity-impulsivity (Vildalen et 

al., 2019) and emotional dysregulation (Robison et al., 2008).  

Our observation that DUD was associated with of emotional dysregulation is 

consistent with findings that higher levels of emotional dysregulation in general increases the 

risk of developing and maintaining drug use addiction (Cheetham et al., 2010). DUD typically 

appears later in life compared to ADHD and ED, suggesting that DUD is modified by ADHD 

and ED, rather than vice versa. On the other hand, it is possible that DUD may reinforce the 

symptoms of both ADHD and emotional dysregulation in adults with ADHD. 
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5.5 Discussion of criminal conviction 

Our study revealed a high incidence of crime among adult ADHD patients. The 11.7% 

and 24.5% life-time prevalence rates of criminal conviction (CC) in female and male ADHD 

patients respectively, were considerable higher than the correspondingly 1% and 5% rates for 

women and men in the general Norwegian population (Skardhamar, 2014). High risk of crime 

in people with ADHD is also known from other Scandinavian countries with relatively low 

incidences of crime in the general population (Lichtenstein et al 2012; Dalsgaard et al 2013). 

The two or threefold higher risk of criminal conviction among men versus women is in 

line with other studies of ADHD patients (Dalsgaard et al 2013, Silva et al 2014, Knecht et al 

2015). The ratio is similar to that in the general population (Skardhamar, 2014; Walker & 

Maddan, 2016), which indicates that gender differences are not affected by ADHD.  

There are close links between CC and measures of social characteristics and alcohol 

and drug use disorder. The challenge with these measures is determining the direction of 

causality, and therefore, the direct effect of, for example, alcohol and drug use disorder is 

difficult to interpret since they could be both a cause and a consequence of CC, or they could 

both have a common underlying risk factor.  

The finding that criminal conviction was associated with the severity of hyperactivity-

impulsivity symptoms is in line with several studies that have shown associations between the 

severity of ADHD symptoms and different aspects of antisocial behaviour (Gudjonsson et al., 

2016; Gudjonsson et al., 2019, Gudjonsson et al., 2013, Gonzalez et al., 2016, Thapar et al., 

2006, Storebø et al., 2016). These finding is also consistent with longitudinal studies of 

children with ADHD showing that the severity of hyperactivity-impulsivity was associated 

with later occurrence of criminal conviction (Dalsgaard et al., 2013, Pingault et al., 2013). It is 

likely that restlessness and impulsivity that are part of the hyperactive-impulsive symptoms 

may result in less well-considered behavior that may also include violation of law. It is also 

possible that criminal acts by people with hyperactive-impulsive symptoms are more due to 

sensation and novelty seeking (Donfrancesco et al., 2015, Mann et al., 2017) and less planned 

and proactive and that people with ADHD are therefore more likely to be convicted (Young, 

2007).  

With this aspect in mind, it seems meaningful to address the severity of ADHD as 

emphasized in the DSM-5, as opposed to categorizing ADHD by sub-type as suggested in the 

DSM-IV. The strong association between criminal conviction and hyperactive-impulsive 
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severity also underlines the importance of treating ADHD as a dimensional diagnosis and 

expecting more antisocial behavior in patients presenting with high levels of hyperactive-

impulsive symptoms.  

In our sample criminal conviction was associated with the severity of emotional 

dysregulation, independent of hyperactive-impulsive severity. We suggest that knowledge on 

emotional dysregulation does add significantly to the understanding of criminal conviction in 

people with ADHD.  

First, emotional dysregulation is a common feature in ADHD, even though not being 

part of the diagnostic criteria (Aldao et al., 2016, Shaw et al., 2014, Connor et al., 2010, 

Landaas et al., 2012, Barkley, 2010, Barkley & Fischer 2010, Surman et al., 2011, Surman et 

al., 2013; Retz et al., 2012, Corbisiero et al., 2017, Hirsch et al., 2018), and it is closely 

related to ADHD and ADHD severity (Hirsch et al., 2018).   

Second, emotional dysregulation contributes significantly to general impairments in 

patients with ADHD (Faraone et al 2019) and has an independent effect on general social 

problems associated with ADHD (Surman et al., 2013, Musser et al., 2013).  

Third, aggression in childhood has been found to predict criminality later in life 

(Pingault et al., 2013), and personality traits of negative emotionality have for a long time 

been linked to criminal activity (Krueger et al., 1994).  

Adding emotional dysregulation severity to the concept of ADHD is in line with 

Reimherr et al., who emphasize a two-factor solution for ADHD subgroups, with a 

presentation consisting solely of inattention and a more comprehensive hyperactivity-

impulsivity-emotional dysregulation presentation (Reimherr et al., 2020). 

We found a strong relationship between all background variables and criminal 

conviction. The association between low education and criminal conviction is notable since 

people with ADHD have lower levels of education than the general population (Ebejer et al., 

2012; Küpper et al., 2012; Barkley et al., 2006). Additionally, drug use disorder was 

correlated with criminal conviction, which is worth noting since ADHD patients have higher 

incidences of drug use than the general population (Gudjonsson et al. 2014; Dalsgaard et al., 

2014; Von Polier et al., 2012; Crunelle et al., 2018; Anker, Haavik & Heir, 2020).  

Several mechanisms may underlie the relationship between crime and substance use 

disorders. Although substance use and addiction can reasonably be associated with crime, 

criminal activity may expose people to intoxicants and drugs. In addition, common underlying 

factors may co-ordinately increase the risk of both substance use and crime. Because we only 
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had data on the lifetime prevalences of both substance use and criminal convictions, and did 

not have any hypotheses pertaining to causality, we did not adjust for substance use in our 

regression model.  

Early identification of ADHD and disruptive behaviour, and subsequent multimodal 

interventions might diminish the risk of a criminal trajectory. Facilitating higher educational 

attainment and employment, and avoidance of drug use is also likely to aid in preventing 

criminal conviction among people with ADHD. 

 

 

5.6 Discussion of WAIS test – verbal working memory and processing speed 

 In our study we found that the correlations between the psychometric WAIS tests of 

verbal working memory and processing speed and the  attention deficits severity and 

emotional dysregulation severity, were weak (R2 < .1) and they were mostly not significant. 

Only processing speed in our sample was associated with severity of attention deficits (b = 

0.056, p = 0.003). The psychometric index scores for verbal working memory (WMI) and 

processing speed (PSI) in WAIS-III seem therefore to have limited utility as severity 

indicators of inattention and emotional dysregulation in adults with ADHD. 

We found a mean FSIQ score of 103.1 which is just above the general population 

mean score, indicating good cognitive function in our sample. This finding is contrary to a 

previous study that has shown that ADHD patients have lower FSIQ scores compared to the 

population-based norms (Bridgett & Walker, 2006), and this primarily due to lower scores on 

the WMI and PSI (Harrison, DeLisle, & Parker, 2008; Iverson, Lange, Viljoen, & Brink, 

2006; Theiling & Petermann, 2014; Wechsler, Coalson, & Raiford, 2008). There has been a 

previous discussion regarding adults with ADHD to perform differently from normal controls 

on the FSIQ (Faraone & Biederman, 2005; Nigg et al., 2005), but our findings do confirmed 

normal FSIQ mean score and range, at least in this sample of adults with ADHD. 

We found significant average lower scores of both WMI and PSI compared to the 

FSIQ scores. This is in line with findings reported elsewhere in the literature (Iverson et al., 

2006; Harrison et al., 2008; Theiling & Petermann, 2014; Wechsler et al., 2008). 

We found that verbal working memory was not associated with the severity of 

attention deficits in an adjusted model. This is in line with also other studies, which have 

found only weak correlations between working memory scores and inattentive self-reports 

scores in people with ADHD (Barkley & Murphy, 2011). This underlines the finding that self-
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reported symptom severity measures in adult ADHD patients do not necessarily correlate with 

objective psychometric performance tests (Woods et al., 2002) and correlate only weakly with 

WAIS performance tests (Theiling, Petermann, & Daseking, 2013). Other researchers have 

found that ADHD inattentive symptom severity correlated with working memory (Alderson et 

al., 2013; Brydges, Ozolnieks, & Roberts, 2017), but the correlations between several 

working memory tests and self-reported inattentive rating scales are weak and mostly not 

significant (Barkley & Murphy, 2011). These findings indicate that the importance of working 

memory deficits in ADHD is consistent and do persists into adulthood but methodological 

variability may to some extent explain why working memory deficits have not been uniformly 

detected (Alderson et al., 2013; Kasper, Alderson, & Hudec, 2012). 

According to Baddeley’s definition of working memory, there are two modality- 

specific components; a phonological loop known as verbal working memory and a 

visuospatial sketchpad (Baddeley et al., 1999; Baddeley & Hitch 2001). Earlier researchers 

have found attention deficits to be more closely tied to the visuospatial component than to the 

phonological loop (Martinussen, Hayden, Hogg-Johnson, & Tannock, 2005; Rapport et al., 

2008; Rhodes et al., 2012), which we have not tested in our sample and is not part of the 

WAIS test battery. 

The severity of attention deficits was not associated with verbal working memory (the 

phonological loop), as measured by the WMI in WAIS, also after adjusting for covariates. 

This is in line with previous studies that have found measures of attention deficits in ADHD 

unrelated to verbal working memory (Martinussen et al., 2005). However, other studies have 

found verbal working memory to be an important domain of cognitive dysfunction in ADHD 

(Ramos, Hamdan, & Machado, 2019). 

In our sample we found that verbal working memory (WMI) correlated with 4 out of 9 

inattentive items (ASRS), which underscores the fact that the WMI captures only a part of 

attention deficits, namely, the ‘verbal working memory deficit’. Verbal working memory is 

understood as the temporary maintenance of verbal information, an immediate form of 

memory used to transform verbal information, such as speech, into meaning (Caplan & 

Waters, 1999). A person with impaired verbal working memory might experience the 

following difficulty: ‘I hear what you say, but I don’t understand what you mean’. A specific 

question to assess this would be: Do you often have difficulties understanding what people 

say? Do you often misinterpret what other people say? Do you often have difficulties 

interpreting the meaning of a sentence spoken to you? Do other people often comment that 
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you have not understood their verbal intention or sentence? These suggested questions would 

enable clinicians to better understand specific parts of the practical difficulties involved in a 

verbal working memory deficit, and these suggested questions are slightly different from the 4 

verbal attention deficit items in the DSM (ASRS, Table 1, page 14). 

The severity of attention deficits was in our sample associated with decreased scores 

of processing speed, measured as the processing speed index (PSI). This is in line with other 

studies (Barkley & Murphy, 2011; Schweiger, Abramovitch, Doniger, & Simon, 2007; 

Shanahan et al., 2006). Impaired PSI has been found to correlate with inattention in children 

with ADHD (Kubo et al., 2018; Thaler et al., 2013; Yang et al., 2013; Jacobson, Geist, & 

Mahone, 2018). Our finding is in line with also other studies that have shown adults with 

ADHD to have significant reductions in processing speed, which has been reflected in low PSI 

scores on the WAIS-IV (Wechsler et al., 2008). Other studies have not found lower 

processing speed scores to associate with ADHD symptom severity (Brydges et al., 2017). 

Impaired processing speed has been reported to be only weakly correlated with self-reported 

attention deficit ratings given by adults with ADHD (Barkley & Murphy, 2011). 

The PSI correlated with 4 out of 9 items pertaining to attention deficits in our sample, 

which underscores that the processing speed index captures only a part of attention deficits in 

ADHD, namely the ‘processing speed deficit’. Processing speed is known as the pace at 

which you take in information, make sense of it, and begin to respond (Horning & Davis, 

2012). We found that the mean processing speed was significantly slower compared to the 

mean FSIQ score. Questions that could solicit information about processing speed would be: 

How often do you have difficulties starting boring tasks you should have done? How often is it 

difficult to stay on the right track for your boring tasks? How often do you miss meeting the 

goal of your boring tasks? These questions are also slightly different from the 4 original DSM 

items (or ASRS items 1-4 and 7-11). 

Emotional dysregulation was not associated with verbal working memory measured by 

the WMI score, this after adjusting for covariates, in our study. This contrasts with only one 

previous study finding deficits in verbal working memory associated with the severity of 

parent-rated emotional dysregulation in ADHD children (Uderman, 2015); however, other 

studies have not found such association in adults with ADHD (Gisbert, Vilar et al., 2019; 

Surman et al., 2015). In our sample, both depression and female sex were significantly 

associated with emotional dysregulation. This may to some extents have affected the adjusted 

regression analysis. Additionally, applying the Bonferroni correction considering differences 
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significant if p < .025 favoured a non-significant result. In an unadjusted model we found that 

emotional dysregulation was associated with both the WMI (B = .08, 95% CI: 0.12 to 0.040, p 

< .001, R2 = .035) and PSI (B = .058, 95% CI: 0.10 to 0.016 p = .007, R2 = .017). There were 

small correlations between emotional dysregulation and verbal working memory and 

processing speed, but causal relations were difficult to assess. 

Verbal working memory impairment is recognized as an important domain of 

cognitive dysfunction in ADHD (Moore et al., 2006). Since verbal working memory tasks 

involve the ability to recall language perception and production (Acheson & MacDonald, 

2009), decreased scores for verbal working memory may therefore be tied to impulsive and 

aggressive verbal behaviour (Kockler & Stanford, 2008). Our finding underscores these 

findings that aggression, as defined in emotional dysregulation as anger, is linked to deficits in 

verbal working memory. 

Lower scores of executive function have been linked to physical aggression in boys 

(Seguin et al., 1995), and poorer verbal working memory storage in children can be associated 

with greater rejection from peers (McQuade et al., 2013). The association between high levels 

of aggression and low levels of verbal working memory has been seen in studies of general 

adult population (Colby, 2008). A new goal for verbal working memory training, may be a 

reduction in emotional dysregulation. With lower verbal working memory capacity compared 

to their FSIQ score, these people may not comprehend all relevant arguments in a verbal 

discussion and may therefore misunderstand, misinterpret, or misjudge more easily. 

Misunderstanding is a main source of anger (Lochman et al., 2010). If so, this may encourage 

clinicians to try verbal working memory training as an additional therapeutic approach to 

achieve better emotional regulation in patients with ADHD, although anger regulation should 

still be treated directly. 

In our sample, the items of emotional dysregulation in DESR scale correlated with 

both verbal working memory (WMI) and processing speed (PSI), with correlations observed 

for 7 out of 8 items on the DESR scale. The relationship between anger and cognitive 

distortions (Chereji et al., 2012) and the frequencies of both the expression of anger and 

cognitive distortion has by other researchers been linked to decreased executive functioning 

(Persampiere et al., 2014). Explosive anger, labelled emotional dysregulation by Barkley, has 

been understood as a distortion and a disabling feature of ADHD (Bunford et al., 2018; 

Skirrow & Asherson, 2013).  
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5.7 Methodological discussion 

The strengths of the study include a naturalistic design with inclusion of a large 

number of participants over several years referred for examination and treatment of ADHD. 

All individuals who met the ADHD criteria were asked to participate in the study and there 

were no exclusion criteria. The rate of written consent and the number of participants were 

high. 

The inclusion of patients attending a private and not state-funded ADHD clinic 

questions the representativeness of the study sample for the adult population with ADHD in 

general. They may be less impaired compared to patients in a public outpatient clinics or 

hospitals. Also, the prevalence of comorbidity may not be representative for the total ADHD 

patient population. However, we assume that differences in the sample selection may 

primarily affect the prevalence rates, and to a lesser extent the associations (Nohr & Olsen, 

2013; Rothman et al., 2013). The associations between prevalence scores and ADHD or 

emotional dysregulation severity should therefore be considered in a more general context. 

Conclusions about causality cannot be made because of the cross-sectional design of 

this study. Longitudinal studies are therefore needed to explore the nature of the association 

between education, work participation, criminality and psychiatric comorbidity in people with 

ADHD.  

The fact that all participants came to assessment for possible ADHD, and assessed by 

the same psychiatrist, may have given a bias towards giving an ADHD diagnosis and also 

certain comorbidities. This has not been controlled for. The fact that assessment rely on the 

honesty of the patient reporting the truth about their functioning has to some extent been 

controlled for by neuropsychological assessment.  

In our study we restricted our examination to 16 axis I DSM-IV diagnosis that are 

common in the general population (Sheehan et al., 1998) and have not considered other 

comorbid psychiatric disorders that may exist in people with adult ADHD. For example, we 

have no information about personality disorders, and we did not collect data on income and 

wealth. Such data might have indicated whether it is the work in itself, or what it cause by 

financial benefits that is related to mental health. 

We found higher rates of work participation among our participants than has been 

found in other clinical samples of Norwegian adults with ADHD (Halmøy et al., 2009; 

Gjervan et al., 2012; Fredriksen et al., 2014). The prevalence of alcohol and drug morbidity 

may not be representative of the total ADHD patient population. Still, the reported 
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comorbidity prevalence rates in our study were similar to reported prevalences for the 

Norwegian population, register study (Solberg et al., 2018). 

Criminal conviction was based on self-report which may have resulted in underreport.  

The prevalence rates of criminality in this population may not be representative of the total 

ADHD patient population, but differences in our sample selection may primarily affect 

prevalences and to a lesser extent their associations (Nohr & Olsen, 2013; Rothman et al., 

2013). The associations with criminal conviction should therefore be more generalizable.  

We assume ADHD and emotional dysregulation are traits developing in childhood 

before criminal minimum age, which is 15 years of age in Norway, and therefore may give us 

indication of a direction of causality. 

The use of the WAIS-III compared to the newer version WAIS-IV is a possible 

weakness of this study. It has been reported that the WAIS-IV should provide superior 

measurement and scoring, and even a better structural model to measure the FSIQ compared 

to the WAIS-III (And & Benson, 2013). Nevertheless, working memory is still tested only in 

the auditory modality (Egeland, 2015), and both the WAIS-III and WAIS-IV detect working 

memory and processing speed in adults, which suggests that the identification of deficits with 

both versions of the WAIS remains robust (Wechsler et al., 2008). Altogether, the WAIS-IV 

is better and newer but not a different assessment instrument than the WAIS-III. We therefore 

believe the statistical results reported in this article would not have been radically different 

using WAIS-IV. 

 

 

5.8 Clinical Implications 

 ADHD research is often done in state-funded public clinics. In our study we have 

shown that even in a private clinic there are high rates of psychiatric comorbidity, drug-abuse, 

criminality, and lower rates of work-participation compared with the general population. This 

underscores the personal cost of having an undiscovered and untreated ADHD and should 

alert clinicians to recognise the struggle of this patient group.  

 Clinicians should be aware of high rates of comorbid psychiatric disorders in adults 

with ADHD. Symptoms of comorbid psychiatric disorders may complicate the examination of 

ADHD or the evaluation of treatment. It may also be complicated to detect and treat comorbid 

psychiatric disorders because symptoms are obscured by ADHD symptomatology. It has been 

suggested that people with ADHD should be screened for depression, anxiety, and substance 
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use (Ng 2017). Another suggestion is that clinicians should consider ADHD evaluation and 

treatment as part of the management of substance use disorders (Capusan et al., 2016). 

There is convincing evidence that social capital is protective against developing 

common mental disorders (Ehsan & De Silva 2015), which may be equally valid for people 

with ADHD. People with ADHD report inferior educational and occupational attainment 

(Halmøy et al., 2009, Ebejer et al., 2012; Küppe et al., 2012). In the present sample of ADHD 

patients 60% had work compared to 80-90% of adults in the Norwegian general population 

(Statistics Norway; SSB 2018). In other Norwegian samples of adult ADHD patients, work 

participation has been even lower, ranging from 24% (Halmøy et al., 2009) to 44% 

(Fredriksen et al., 2014). Thus, there is reasonable evidence to implement and evaluate 

therapeutic interventions to facilitate education and work participation in people with ADHD. 

The effectiveness of such intervention in preventing comorbid mental disorders should be 

evaluated in longitudinal studies. 

 Access to employment has been reported to increase status, social power, and 

economic independence (Ross & Mirowsky, 1995), and to be important for mental health 

(WHO, 2012). Thus, a major goal should be to provide people with ADHD with support in 

gaining employment and continuing to work. A key outstanding question pertains to whether 

treatments aiming to decrease ADHD symptoms in adults might facilitate work performance 

(Kessler et al., 2005). The lack of correlation between total ADHD severity scores and work 

participation observed herein does not support this possibility, although successful treatment 

of adult ADHD has been linked to substantially improved cognition and behavior (Schweitzer 

et al., 2004; Turner et al., 2004).  

However, ADHD may have causal effects on work participation via more proximate 

causes, such as social skills, education, or comorbid mental disorders. Such correlates, despite 

their high likelihood of being affected by ADHD, show stronger associations with work 

participation than do total ADHD symptom severity or the ADHD clinical subtype. These 

observations indicated a need for appropriate follow-up and treatment of ADHD from 

childhood through adolescence and adulthood, to facilitate educational attainment and social 

affiliation while preventing comorbid psychiatric disorders. Interventions focusing on positive 

resources may be as important as mitigating ADHD symptoms.  

The prevalence of lifetime depression in our cohort far exceeded that expected in the 

general population (Kessler et al., 1994), and these results are also in accordance with others 

(Biederman, Ball et al., 2008). Comorbid depression is an important target of prevention and 
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intervention, given that more extensive ADHD treatment has been associated with resilience 

to depression in adults (Oddo et al., 2018). 

A comorbid drug use disorder should be considered in adult ADHD patients, 

particularly in males and among individuals with high levels of hyperactive-impulsive ADHD 

core symptoms or emotional dysregulation. The causal mechanisms of the relationship 

between ADHD and drug use disorder are not known, but self-medication for hyperactivity-

impulsivity and emotional dysregulation is one possibility. Thus, early recognition of ADHD 

and targeted therapeutic interventions may be necessary to prevent the possible negative 

consequences of ADHD. 

Because criminal behaviour is common in adults with ADHD, research efforts to 

prevent criminal activity in people with ADHD must be expanded. Given that greater severity 

of hyperactivity-impulsivity symptoms and emotional dysregulation have been associated 

with criminal conviction, clinical manifestations must be treated carefully. In early childhood 

through adulthood, professionals with specific knowledge of the ADHD treatment and 

behavioural interactions should focus on early identification, as well as biological and 

psychosocial approaches to prevent externalizing behaviour. Furthermore, targeted 

interventions should examine the preventive effects of academic achievement and higher 

education in adolescents with ADHD. Such interventions may be crucial in helping people 

with ADHD avoid illegal drug use, antisocial behaviour, and criminal activity. 

The symptoms of attention deficits are related to the subjective experience of being 

inattentive and are weakly associated with the objective finding of processing speed deficits. 

Emotional dysregulation is a subjective awareness of experiencing explosive anger but was in 

our study not associated with verbal working memory (WMI) nor processing speed (PSI). In 

our adult ADHD sample, we found typical lower scores compared to FSIQ in the WMI and 

PSI, but only the PSI was associated with attention deficits, and the power of this association 

was limited. We believe that objectively tested verbal working memory and processing speed 

do measure only minor parts of the subjective experience of attention deficits and emotional 

dysregulation in adults with ADHD. 

Extending the WAIS test battery by including measures of visuospatial working 

memory may possibly make this psychometric WAIS tool more suitable for measuring 

attention deficits in ADHD. Only weak correlations between items of attention deficit (ASRS 

subscore) and emotional dysregulation (DESR scale) indicate that the questions in these 
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questionnaires do not fully reflect measures of verbal working memory and processing speed. 

Alternative questions may better reflect these parameters. 

 

 

5.9 Conclusions  

Compared to general population, adult ADHD was associated with high rates of 

comorbid psychiatric disorders, irrespective of gender and age. It appears that higher 

education and work participation were related to lower probability of comorbidity. In our 

sample IQ was associated with neither comorbidity nor educational level.  

 In our sample of adults with ADHD 55.3% of the women and 63.7% of the men 

reported working as their main source of income at the time of inclusion. Occupational 

outcome in adults with ADHD appears to be more associated with social characteristics and a 

history of depression, rather than IQ. 

The prevalence of Drug Use Disorder in our adult ADHD patients were a much higher 

than what has been reported in general populations, and this was independently associated 

with higher symptom levels of both severity of hyperactivity-impulsivity and emotional 

dysregulation, but not with attention deficit. The prevalence of Alcohol Use Disorder was 

similar to the general population and showed no association with the severity of ADHD or 

emotional dysregulation. 

The prevalences of criminal conviction were high for both genders compared to the 

prevalence rates reported in the general population. Criminal conviction was associated with 

the severity of hyperactivity-impulsivity, as well as emotional dysregulation, which indicates 

that knowledge on both features contributes to the understanding of criminal conviction in 

ADHD.  

The participants tested in our study got a mean FSIQ score slightly above general 

normal range, but with the expected typical lower scores in verbal working memory, as tested 

by the WMI, and processing speed, as tested by the PSI. Only processing speed was 

associated with attention deficit severity, but the effect size of this association was small. This 

indicate that the correlations between  attention deficit severity and emotional dysregulation 

severity, and psychometric WAIS tests of verbal working memory and processing speed were 

weak (R2 < .1) and mostly not significant. The psychometric WMI and PSI seem therefore to 

have limited utility as objective severity indicators of the subjective attention deficits and 

emotional dysregulation in adult patients with ADHD. 
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The conclusion is that even in a private psychiatric clinic adults with ADHD have 

higher rates of psychiatric comorbidity, drug abuse, criminality, and lower rates of work 

participation compared with the general population.  
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6.   FUTURE PERSPECTIVES 

 

6.1  Investigation of more associations  

Associations between the severity of ADHD and emotional dysregulation, and the 

frequency of comorbid psychiatric disorders and work participation may be investigated. The 

results might indicate that these severity scores are both associated with psychiatric 

comorbidity but not with work participation.  

 

6.2 Longitudinal studies after treatment of ADHD 

Long-term longitudinal studies to measure outcomes after diagnostic assessment and 

treatment of ADHD are lacking.  

Longitudinal studies on the prevalence of psychiatric comorbidities after diagnostic 

assessment and treatment of ADHD will be of great interest. Does treatment of ADHD also 

have positive effects on psychiatric comorbidities and even educational levels? 

A longitudinal study on work participation after diagnostic assessment and treatment 

of ADHD will be of great interest. Does treatment of ADHD also have positive effects on the 

prevalence of work participation? 

A longitudinal study on drug use disorder after diagnostic assessment and treatment of 

ADHD will be of great interest. Does treatment of ADHD also have positive effects on the 

prevalence of drug use disorder? 

A longitudinal study on criminality after the diagnostic assessment and treatment of 

ADHD will be of great interest. Does treatment of ADHD also have positive effects on the 

prevalence of criminal activity? 

A follow up study on neuropsychological measures after diagnostic assessment and 

treatment of ADHD will be of great interest. Does treatment of ADHD also have positive 

effects on measures of verbal working memory or processing speed?  

 

6.3  Future perspectives on ADHD aspects and neuropsychological measures 

Objective neuropsychological WAIS measures and subjective ADHD questionnaire 

measures could potentially be adjusted, as suggested in the discussion section (Discussion of 

WAIS test–working memory and processing speed, pages 46–49). 



 
 

62 
 
 

Expanding the WAIS test battery with not only verbal but also visuospatial working 

memory tests is proposed. This expansion would be of interest in assessing people with 

ADHD and would supplement the current tests of only verbal working memory.  

ADHD questionnaire items that could solicit information about verbal working 

memory are proposed (page 47). 

ADHD questionnaire items that could solicit information about processing speed are 

proposed (page 48).  

 

6.4  Future perspectives on emotional dysregulation in ADHD 

An ensuing issue after the work in this dissertation is better understanding and 

defining emotional dysregulation. The DESR questionnaire (Table 2, page 22) of emotional 

dysregulation used in this dissertation and by several others (Barkley 1997a; Barkley, 2010a; 

Surman et al., 2013; Biederman, Petty et al., 2008) is somewhat simple. These questionnaire 

items are similar to the items in several others often used questionnaires, such as The 

Symptom Checklist (SCL-90) (Derogatis et al., 1976), Wender Utah Rating Scale (WURS) 

(Ward et al., 1993), Wender-Reimherr Adult Attention Deficit Disorder Scale (WRAADDS), 

(Wender, 1995), Conners' Adult ADHD Rating Scales (CAARS) (Conners et al., 1999), and 

Difficulties in Emotion Regulation Scale (DERS) (Gratz & Roemer, 2004). All these 

questionnaires are essentially based on the same simple items. An emotional dysregulation 

questionnaire could be developed to provide a more comprehensive questionnaire. To 

substantiate this new questionnaire, greater understanding of emotional arousal in individuals 

is necessary.  

A reasonable way of examining emotional arousal, according to McRae et al., 2012, is 

based on a framework in which emotions may be generated in two different ways: a primarily 

‘bottom-up’/reptilian response to the inherently emotional perceptual properties of a stimulus 

or a ‘top-down’/human stimulus response to the cognitive appraisal of an event.  

Bottom-up emotions are elicited largely by perceptions, which need not be accessible 

to conscious awareness and are often sensory origin, for example, scary noises, visual threats, 

or other perceptual stimulus of danger. Bottom-up stimulus responses are more reptilian or 

inherent, and this emotional over-reactivity is associated with neuroticism. 

Top-down emotions are elicited largely by cognition, which is associated with 

linguistically represented appraisals that are usually accessible to conscious awareness, for 

example thinking of injustice. Top-down emotions are human and cognitive, and related to 
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narcissistic personality (feelings of self-importance, an excessive craving for admiration, and 

struggles with empathy) and emotional over-reactivity items.  

The questionaries used in this dissertation and other similar questionnaires do not 

consider the concepts of bottom-up and top-down generation and regulation of emotions. 

Therefore, a new questionnaire including these aspects is proposed (Table 3, page 64). The 

first item group includes excessively rapid bottom-up generation as reptilian, inherent, 

neuroticism, emotional over-reactivity in response to physical danger, and then emotional 

(dys)regulation items of this fast overreaction. The second item group includes excessively 

rapid top-down generation as human, cognitive, narcissistic over-reactivity in response to 

mental danger or threats, and then emotional (dys)regulation items of this fast overreaction.  

 Based on clinical experience, I would expect people with higher severity scores of 

ADHD and emotional dysregulation to score lower on bottom-up items and higher on top-

down items. This possibility has yet to be demonstrated.  
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Table 3. Proposed ADHD Emotional Dysregulation Questionnaire (AEDQ):  

Please answer the questions below, rating yourself on each of the criteria shown using the 

scale on the right side of the page. As you answer each question, place an X in the box that 

best describes how you have felt and conducted yourself over the past 6 months.  

Never 

or 

rarely 

(0) 

Some-

times 

(1) 

Often 

(2) 

Very 

often 

(3) 

        Bottom-up: reptilian/inherent/neuroticism/emotional items: over-reactivity in response to physical danger        

Easily frightened when seeing something horrible or scary     

Easily upset/afraid when in physical danger     

Easily feel that real world/life is too challenging/distressing     

 Bottom-up: emotional (dys-) regulation items: 

Difficulties in calming down when physically afraid     

Difficulties in thinking clearly when in physical danger      

Difficulties in overcoming traumatic distress in real life     

        Top-down: human/cognitive/narcissistic items: over-reactivity in response to mental threats: 

Easily angry when experiencing/exposed to injustice     

Easily upset when understanding/experiencing that people 

are lying  

    

Easily angry when feeling violated by others     

 Top-down emotional (dys-) regulation items 

Difficulties in thinking of forgiveness when experiencing 

injustice 

    

Difficulties in reappraisal when understanding that people 

are lying  

    

Difficulties in overcoming/reorienting when feeling violated     
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6.5 Psychotherapy of emotional dysregulation 

The division of generation of emotions into two parts also has therapeutic 

implications, because top-down generated emotions are more easily down-regulated by the 

therapeutic approach of ‘reappraisal’ (norsk: revurdering) than bottom-up generated emotions. 

Using reappraisal as a therapeutic approach to decrease bottom-up generated emotions may 

even be counterproductive (McRae et al., 2012). 

The results of several fMRI analyses have suggested that reappraisal and emotions 

generated from top-down stimuli share a core network of prefrontal, temporal, and cingulate 

regions. This overlap is specific, and no such overlap has been observed between reappraisal 

and emotions generated in a bottom-up fashion (Otto et al., 2014).  

Because the prefrontal cortex plays an important role in both the generation and 

regulation of emotions (Dixon et al., 2017), and emotional regulation is a complex construct 

incorporating a balance of both top-down and bottom-up regulatory processes (Cole, et al., 

2019), these aspects must be taken into consideration. Emotional self-regulatory failure occurs 

whenever this balance is tipped, either because of particularly strong impulses or impairment 

of prefrontal executive function itself (Heatherton & Wagner, 2011). Executive functions 

from the fronto-parietal circuits mediate control, and brain regions involved in bottom-up 

processes (e.g., the amygdala, orbitofrontal cortex, and ventral striatum) are all involved in 

emotional regulation and dysregulation (Lenzi et al., 2018).  

Emotional dysregulation is considered a transdiagnostic factor in the development and 

maintenance of psychopathology (Aldao, et al., 2010; Aldao et al., 2016; Gratz et al., 2015). 

As a transdiagnostic treatment construct, emotional regulation may therefore be a key target 

for psychological intervention across multiple forms of psychotherapy (Gratz et al., 2015; 

Sloan et al., 2017).  

• Emotional dysregulation (diagnosis unspecific) is, for example, a common reason for 

referral to child psychiatry, (particularly girls), wherein emotional regulation 

difficulties are the referral reason for treatment. 

• Training in emotional regulation skills, such as Dialectical Behavior Therapy (DBT) 

(Hirvikoski et al., 2011; Lopez-Pinar et al., 2018; Philipsen et al., 2015: Goodman et 

al., 2014), may benefit patients with ADHD and aid in the treatment of concurrent 

disorders characterized by maladaptive regulation of emotions and impulsivity 
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(Philipsen et al., 2015). Acceptance-based skill acquisition and cognitive reappraisal 

DBT for children is a newer therapeutic approach in Norway.  

• Emotional regulation group therapy (ERGT) for patients with borderline personality 

disorder (Gratz et al., 2015) has been found to be effective in reducing impulsive 

behaviour, and its utility among at-risk populations, such as people with ADHD with 

emotional dysregulation, might be tested.  

• Mindfulness training is associated with top-down emotional regulation in the short 

term and with bottom-up emotional regulation in the long-term (Chiesa et al., 2013).  

• Meditation and yoga are intended to help people calm down, reduce stress levels, 

increase concentration and awareness, and have greater emotional regulation 

capabilities. 
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Abstract
Objectives  Adults with attention-deficit hyperactive 
disorder (ADHD) report high rates of comorbid disorders, 
educational and occupational failure, and family instability. 
The aim of this study was to examine the prevalence of 
comorbid psychiatric disorders in a clinical population of 
adults with ADHD and to examine associations between 
educational level, work participation, social characteristics 
and the rates of psychiatric comorbidity.
Methods  Out of 796 patients diagnosed with ADHD in a 
specialised outpatient clinic in Oslo, Norway, 548 (68%) 
agreed to participate in this cross-sectional study: 277 
women and 271 men. ADHD was diagnosed according 
to Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition criteria. Comorbid disorders were diagnosed 
using the Mini-International Neuropsychiatric Interview.
Results  In this clinical sample, 53.5% had at least one 
current comorbid psychiatric disorder. The most prevalent 
disorders were major depression, substance use disorders 
and social phobia. Women had more eating disorders 
than men, whereas men had more alcohol and substance 
use disorders. Education above high school level (>12 
years) and work participation were associated with lower 
rates of comorbid disorders (adjusted ORs 0.52 and 
0.63, respectively). Gender, age, marital status, living 
with children or living in a city were not associated with 
comorbidity.
Conclusions  Adult ADHD is associated with high rates 
of comorbid psychiatric disorders, irrespective of gender 
and age. It appears that higher education and work 
participation are related to lower probability of comorbidity.

Introduction  
Attention-deficit  hyperactive disorder 
(ADHD) is a neuropsychiatric disorder 
with core symptoms of inattention, hyper-
activity and impulsivity.1 The population 
prevalence of adult ADHD is reported to be 
3%–5%.2 3 Adult ADHD causes impairment 
and suffering.4 5 Also, various comorbidities in 
the sense of additional psychiatric disorders 
are associated with considerable functional 
impairment and burden to family and society.2

The prevalence of psychiatric disorders 
other than ADHD is higher in adults with 
ADHD than in the general population, with 
rates of comorbid disorders ranging from 
47% to 89% in various clinical samples.6–12 
The most commonly reported comorbid 
disorders are drug abuse, anxiety disor-
ders and mood disorders.10 11 There is some 
evidence of gender differences, with women 
reporting higher rates of mood disorders, 
panic disorder, eating disorders and soma-
tisation, although these findings are not 
entirely consistent.8 13 14 In comparison, men 
with ADHD have higher prevalence of drug 
abuse.8 14

Social surroundings, such as spouse and 
children, and socioeconomic circumstances, 
such as education, work and income, are 
important aspects of mental health.15 Low 
socioeconomic status, lower education, 
unemployment, marital disruption or family 
difficulties are associated with higher preva-
lence of psychiatric disorders in the general 
population.16–20 Adults with ADHD have lower 
education and higher rates of unemployment 
than the general population,21 22 and they 
have more family instability over time.23 Still, 
we have found few studies that have examined 
whether or to what extent social characteris-
tics are associated with comorbid psychiatric 
disorders in adults with ADHD.

Strengths and limitations of this study

►► The study had a naturalistic design, recruiting adult 
patients with attention-deficit hyperactive disorder 
from a large area and with no exclusion criteria.

►► Rate of consent and the number of participants were 
high.

►► Private clinics may recruit patients with higher social 
status resulting in a selection bias.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2017-019700
http://dx.doi.org/10.1136/bmjopen-2017-019700
http://dx.doi.org/10.1136/bmjopen-2017-019700
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2017-019700&domain=pdf&date_stamp=2018-03-02
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In a German study of adult patients with ADHD, 
those with a lifetime diagnosis of a comorbid psychiatric 
disorder were more often unemployed than patient with 
pure ADHD.6 However, patients with and without comor-
bidity did not differ in education or partnership func-
tioning. Due to the limited number of patients assessed 
(n=70), the authors emphasised the need for studies with 
larger sample size.

In accordance with findings in the general population, 
we hypothesised that social surroundings such as family 
and children, and socioeconomic circumstances such as 
education and work, are associated with comorbid psychi-
atric disorders in patients with ADHD. We aimed to esti-
mate the prevalence of comorbid psychiatric disorders 
in a clinical population of adults diagnosed with ADHD. 
Then, we wanted to examine whether gender, age and 
social characteristics, such as marital status, living with 
children, living in a city, level of education and occupa-
tional status were associated with rates of comorbidity.

Methods
Participants
The study sample consisted of adult patients who fulfilled 
the criteria for ADHD according to the Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition 
(DSM-IV).1 They were admitted to a private outpatient 
clinic in Oslo, Norway, that is specialised in medical 
examinations and treatment of ADHD. Recruitment was 
conducted in the years from 2005 to 2015. During these 
years, a total of 796 patients were found to meet the diag-
nostic criteria of ADHD and asked to participate in the 
study. The patients were self-referred (65%) or referred 
by general physicians, specialists or neuropsychologist 
(35%).

Out of 796 patients with ADHD, 533 actively consented 
to participate in the study. Also included, with approval of 
the Regional Medical Ethics Committee, were 15 patients 
who had died after the examination. In total, 548 patients 
were included (68.8%). Assessments and handling of data 
were carried out in accordance with ethical standards and 
the principles of the Declaration of Helsinki.

Measures
A psychiatric examination was undertaken for all patients 
included in the study. All patients had prior to assess-
ment either been to a neuropsychological examination, 
or examined by a special educational teacher with expe-
rience and expertise in the use of Wechsler Adult Intel-
ligence Scale-III (WAIS-III)24 and ADHD. These have 
concluded with concentration and attention deficiency, 
and evidence of ADHD. Finally, the diagnosis of ADHD 
required six out of nine symptoms of inattention or six 
out of nine symptoms of hyperactivity or impulsivity 
present for at least 6 months prior to assessment, causing 
impairment, according to the diagnostic manuals of 
DSM-IV.1 The symptoms must cause significant impair-
ment in social, academic or occupational functioning. 

Furthermore, some hyperactive, impulsive or inattentive 
symptoms must have been present before age of 7 years. 
Parents, teachers or other relevant persons were inter-
viewed about the patients’ childhood, when possible, to 
confirm whether they met the criteria for ADHD in child-
hood. We recorded if the patient fulfilled the criteria 
for predominantly inattentive type—attention-deficit 
disorder (ADD), predominantly hyperactive-impul-
sive type—hyperactive disorder (HD) or combined 
type—ADHD.1

Age, sex, educational background, occupational and 
marital status and whether they were living with chil-
dren and lived in or outside Oslo city were recorded. 
Comorbid disorders were diagnosed using the Mini-Inter-
national Neuropsychiatric Interview (M.I.N.I.), which is a 
brief and valid structured clinical interview.25 This inter-
view enables researchers to make diagnoses of psychiatric 
disorders according to DSM-IV criteria.1 We used the 
Norwegian version of the M.I.N.I., V.5.0.0., that has been 
validated in clinical settings and has shown good psycho-
metric properties.26 27

IQ was measured in a subsample of participants 
(n=341), using the WAIS-III test.24

Statistical analysis
We performed Χ2 tests or Student's t-test to compare socio-
demographic characteristics of participants and non-par-
ticipants, and to compare rates of comorbidity in men 
and women, and in diagnostic subgroups of ADHD. We 
used logistic regression analyses to examine associations 
between levels of education, work participation and social 
characteristics, and rates of comorbidity. Confounding 
effects of IQ were tested in a subsample. All tests were 
two tailed and differences were considered significant if 
P<0.05. All statistical analyses were done using the soft-
ware package SPSS V.22.

Results
Table 1 shows levels of education, work participation and 
social characteristics of participants. Participants had 
higher age and higher education than non-participants, 
and more participants were living with children and in 
urban areas (data not shown).

Table 2 shows current comorbid psychiatric disorders 
among the participants. Half of both women and men 
had at least one comorbid disorder, and a quarter had 
at least two comorbid disorders. The most prevalent 
comorbid disorders were major depression, substance 
abuse or dependence and social phobia. There were 
some gender differences. More women had bulimia or 
anorexia, and more men had alcohol and substance use 
disorders. Substance dependence was the most prevalent 
comorbid disorder in men, whereas major depression was 
the most prevalent one in women.

When divided into subtypes, 74 (13.5%) of the patients 
had the predominantly inattentive type (ADD), none had 
the predominantly hyperactive-impulsive type (HD) and 
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473 (86.3%) had the combined type. Participants with the 
combined type had higher prevalence of comorbid disor-
ders (55.7%) than those with the predominantly inatten-
tive type (39.2%, P=0.008).

Table 3 shows the association between levels of educa-
tion, work and social characteristics, and the occurrence 
of any current comorbid psychiatric disorder. Higher 
education and work participation were associated with 
lower probability of comorbidity. Gender, age and whether 
the patients were married or cohabitant, or whether they 
were living with children, or living in Oslo versus more 
rural areas outside Oslo, were not significantly associated 
with comorbidity.

Analyses in a subsample of participants that had 
data on IQ (n=341) revealed no significant association 
between IQ and comorbidity (OR 1.01, 95% CI 0.97 to 
1.06, P=0.62). IQ had no confounding effects in models 
of multiple logistic regression (data not shown). Also, IQ 
was not significantly associated with levels of education or 
work participation. There were no significant differences 
between the IQ subsample and the non-IQ subsample in 
gender, age or any of the social characteristics.

Regarding individual diagnoses, higher education was 
associated with lower risk of social phobia (OR: 0.67 
95% CI 0.50 to 0.97, P=0.033). Work participation was 
associated with lower risk of major depression (OR 0.58, 

95% CI 0.37 to 0.91, P=0.017), substance abuse (OR 0.29, 
95% CI 0.10 to 0.84, P=0.022), substance dependence 
(OR 0.44, 95% CI 0.28 to 0.69, P<0.001) and post-trau-
matic stress disorder   (OR 0.52, 95% CI 0.31 to 0.87, 
P=0.013).

Discussion
In this clinical sample of adults with ADHD, about half 
of the participants had at least one comorbid psychiatric 
disorder, irrespective of gender and age. The most prev-
alent disorders were major depression, substance use 
disorders and social phobia. Women had more eating 
disorders than men, whereas men had more alcohol 
and substance use disorders. Higher education and work 
participation were associated with lower probability of 
comorbidity.

Prevalence of comorbid disorders
The 50% prevalence of a comorbid mental disorder was 
similar or in the lower range of what was found in other 
studies of adults with ADHD.6–12 The disorders in question 
are the same as those common in the general population, 
but appeared to exist to a greater extent.28 In fact, the 
point prevalence of a comorbid psychiatric disorder was 
about twice as high in this study, as an average 12 months 
prevalence of common mental disorders in the general 
population of various Western countries.17 29–32

Education and work
The high comorbidity of mental disorders in people 
with ADHD may have several reasons, such as coinciding 
genetic dispositions for mental disease, increased psycho-
logical vulnerability due to ADHD symptomology or 
lower resilience due to adverse social or socioeconomic 
consequences of ADHD. Our results are most relevant to 
the possible effects of social and socioeconomic factors. 
The finding that unemployment was associated with 
higher probability of psychiatric comorbidity is in accor-
dance with a German study that showed that patients 
with  ADHD with  a lifetime diagnosis of a comorbid 
psychiatric disorder were more often unemployed than 
patient with pure ADHD.6 Unlike that study, we found 
that education was also related to psychiatric comorbidity. 
Both findings make sense when compared with evidence 
from general population studies. Psychiatric morbidity is 
more common among unemployed and people with less 
education,28 32 33 and rates of almost all psychiatric disor-
ders decline with increased income and education.34

Some authors have suggested that educational attain-
ment may represent a proxy for IQ because individuals 
with higher IQs stay longer within education.35 In our 
study, however, the relationship between education and 
comorbid mental illness was independent of IQ, and IQ 
was poorly related to comorbidity. Although the assess-
ment of IQ was limited to a smaller sample, our findings 
indicate that there may be other factors that are more 
important for educational attainment in people with 

Table 1  Demographic description of adult patients 
diagnosed with attention-deficit hyperactive disorder 
(ADHD) in a psychiatric clinic specialised in examination and 
treatment of ADHD 

Women, n=271 
(50.5)

Men, n=277 
(49.5) All (N=548)

Age

 � Mean years 
(SD)

36.2 (11.3) 37.4 (10.7) 36.6 (11.0)

 � Range years 18–69 18–67 18–69

Married/cohabitant, n (%) 

 � Yes 112 (41.3) 126 (45.5) 238 (43.4) 

 � No 159 (58.7) 151 (55.5) 310 (56.6) 

Living with children, n (%) 

 � Yes 98 (36.2)*** 149 (53.8) 247 (45.1) 

 � No 173 (63.8) 128 (46.2) 301 (54.9) 

Years of education, n (%) 

 � >15 23 (8.5) 25 (9.0) 48 (8.8) 

 � 13–15 95 (35.1) 110 (39.7) 205 (37.4) 

 � ≤12 153 (56.5) 142 (51.3) 295 (53.8) 

Working, n (%) 

 � Yes 176 (64.9)* 155 (56.0) 331 (60.4) 

 � No 95 (35.1) 122 (44.0) 217 (39.6) 

Residence, n (%) 

 � City 176 (64.1) 168 (60.6) 380 (69.3) 

 � Rural 95 (35.1) 109 (39.4) 168 (30.7) 

*p<0.05 and  ***P<0.001 (women compared with men).



4 Anker E, et al. BMJ Open 2018;8:e019700. doi:10.1136/bmjopen-2017-019700

Open Access�

ADHD than intelligence, and that intelligence does not 
protect against comorbid mental illness.

Work and educational success may increase income and 
social status and serve as important arenas for investment 
in social capital, all important for prevention of mental 
illness. It is also possible that individuals with a current 
comorbid mental disorder have a previous history of 
mental illness that made it harder to get education and 
work. Socioeconomic factors and mental health may have 
interfered with each other in a dynamic process that has 
affected education, work performance and the proba-
bility of mental illness.

Individual disorders
Some diagnoses such as major depression, bipolar 
disorder, substance use disorders and eating disorders 
appeared to be far more common than what has been 
found in the general Norwegian population.32 The 
reason may vary for various disorders. While inadequacy 
in coping with life stressors has repeatedly been proposed 
as a theory of depression,36 37 a need for self-medication to 
alleviate ADHD symptoms has been suggested to explain 
the relationship between ADHD and substance use.38 39 
Our findings suggest that getting a job can be preventive 
to both depression and substance use disorders, or the 

Table 2  Prevalence of current comorbid disorders in a clinical population of 548 adult patients diagnosed with attention-
deficit hyperactive disorder

Women, n=277 Men, n=271 Total, N=548

Major depression 48 (17.3) 47 (17.3) 95 (17.3)

Suicidality 15 (5.4) 12 (4.4) 27 (4.9)

Social phobia 41 (14.8) 37 (13.7) 78 (14.2)

Agoraphobia 20 (7.2) 5 (1.9) 25 (4.6)

Panic disorder 14 (5.1) 11 (4.1) 25 (4.6)

General anxiety disorder 17 (6.1) 11 (4.1) 28 (5.1)

Post-traumatic stress disorder 40 (14.4) 25 (9.2) 65 (11.9)

Alcohol abuse 1 (0.4) 4 (1.5) 5 (0.9)

Alcohol dependence 11 (4.0)* 27 (10.0) 38 (6.9) 

Substance abuse 2 (0.7)* 14 (5.2) 16 (2.9)

Substance dependence 26 (9.4)*** 64 (23.6) 90 (13.5) 

Bulimia/anorexia 36 (13.0)*** 3 (1.1) 39 (7.1)

Obsessive-compulsive disorder 18 (6.5) 14 (5.2) 32 (5.8)

Bipolar disorder 32 (11.6) 23 (8.5) 55 (10.0)

Psychotic disorder 4 (1.4) 9 (3.3) 13 (2.4)

At least one comorbid disorder 151 (54.5) 142 (52.4) 293 (53.5)

At least two comorbid disorders 70 (25.3) 56 (21.0) 126 (23.0)

Figures are given as numbers (percentages). All diagnoses are done according to Mini-International Neuropsychiatric Interview. 
*p<0.01; ***P<0.001 (women compared with men).

Table 3  Risk of at least one current comorbid psychiatric disorders in a clinical sample of 548 adult patients with attention-
deficit hyperactive disorder (logistic regression)

Crude/unadjusted Adjusted

OR (95% CI) P value OR (95% CI) P value

Sex (female vs male) 1.09 (0.78 to 1.52) 0.62 1.04 (0.73 to 1.48) 0.85

Age (increase in 10 years) 1.05 (0.90 to 1.23) 0.52 1.11 (0.94 to 1.32) 0.22

Marriage/cohabitant (yes vs no) 0.78 (0.56 to 1.10) 0.15 0.75 (0.50 to 1.13) 0.16

Living with children (yes vs no) 1.03 (0.73 to 1.44) 0.87 1.35 (0.88 to 2.09) 0.17

Living in Oslo (yes vs no) 1.08 (0.77 to 1.52) 0.67 1.13 (0.78 to 1.64) 0.51

Education 

 � ≤12 (Reference) – – – – 

 � 13 – 15 0.57 (0.40 to 0.82) 0.003 0.56 (0.39 to 0.81) 0.002 

 � >15 0.32 (0.17 to 0.61) 0.001 0.33 (0.17 to 0.63) 0.001 

Working (yes vs no) 0.65 (0.46 to 0.92) 0.015 0.63 (0.43 to 0.92) 0.018
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disorders may coincide with previously reduced health 
which has affected the ability to work.

The gender differences in our study, with more eating 
disorders among women and more alcohol and substance 
use disorders among men, are in line with evidence from 
other ADHD comorbidity studies.8 14 The gender differ-
ences are like those in the general population.28 32 34 
Conceptually, it is impossible to know to what extent they 
are unique to ADHD or simply reflect general population 
patterns of gender-specific aetiology.40

Methodological considerations
Benefits of the study include a naturalistic design with 
inclusion of patients admitted to examination or treat-
ment of ADHD; they were recruited from a large area and 
over a long period of time. There have been no exclusion 
criteria; each individual who met the ADHD criteria was 
asked to participate in the study. The rate of consent and 
the number of participants were high.

Some limitations of this study should be noted. First, 
the cross-sectional design does not allow conclusions 
about causality. Future longitudinal studies are needed 
to explore the nature of the association between educa-
tion, work participation and mental health in people with 
ADHD. Second, the inclusion of patients attended to a 
private ADHD clinic questions the representativeness of 
the study sample for the adult population with ADHD in 
general. Some adults with ADHD never come to medical 
examination at all; others are referred to the public health 
service. Private clinics may recruit patients with higher 
social status and better finances. Compared with patients 
with ADHD in the Norwegian public health service,10 our 
participants had greater participation rate in work and 
less comorbid disorders. However, we believe that bias in 
the sample selection may primarily affect the frequency 
estimates of socioeconomic factors or comorbid disorders 
and to a lesser extent their relationship.41 42 Third, we 
restricted our examination to 16 axis I DSM-IV disorders 
that are common in the general population25 and do not 
know if other comorbid psychiatric disorders may exist 
in adult people with ADHD. For example, we have no 
information about personality disorders. Finally, we did 
not collect data on income and wealth. Such data might 
indicate whether it was the work in itself, or what it caused 
by financial benefits that was related to mental health.

Implications
Clinicians should be aware of high rates of comorbid 
mental disorders in adults with ADHD. Symptoms of 
comorbid mental disorders may complicate the examina-
tion of ADHD or the evaluation of treatment. In other 
cases, it may be complicated to detect and treat comorbid 
disorders because symptoms are obscured by ADHD 
symptomatology. It has been suggested that people with 
ADHD should be screened for depression, anxiety and 
substance use.43 Another suggestion is that clinicians 
should consider ADHD evaluation and treatment as 
part of the management of substance use disorders.39 

Likewise, the presence of treatment-resistant depression 
should arise attention to a possible presence of ADHD.44

There is convincing evidence that social capital is protec-
tive against developing common mental disorders,45 
which may be equally valid for people with ADHD. People 
with ADHD report inferior educational and occupational 
attainment.21 22 46 In the present sample of patients with 
ADHD, 60% had work compared with 70%–80% of adults 
in the Norwegian general population.47 In other Norwe-
gian populations of adult patients with ADHD, work 
participation has been even lower, ranging from 24%46 
to 44%.10

Thus, there is reasonable evidence to implement and 
evaluate interventions to facilitate education and work 
participation in people with ADHD. The effectiveness of 
such intervention in preventing mental disorders should 
be evaluated in longitudinal studies.
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Abstract
The literature refers to high rates of occupational failure in the population of adults with ADHD. The explanation for this is 
less known. The aim of the present study was to examine associations between social characteristics and clinical features of 
adults with ADHD and their occupational outcome. Out of 1050 patients diagnosed with ADHD in a specialized outpatient 
clinic between 2005 and 2017, 813 (77.4%) agreed to participate in the study. ADHD was diagnosed according to DSM-IV 
criteria, and ADHD subtypes recorded accordingly. Lifetime depression was diagnosed using the specific module of the Mini 
International Neuropsychiatric Interview. Occupational status and other social characteristics like marital status and living 
with children were recorded. Intelligence (IQ) and symptom severity of ADHD (ASRS score) were assessed in subsamples 
of participants (n = 526 and n = 567, respectively). In this sample of adults with ADHD (mean age 36.9 years, 48.5% women), 
55.3% of the women and 63.7% of the men were working at the time of inclusion. Work participation was associated with 
being male, being married or cohabitant, or living with children, as well as a life story without major depression. Age, edu-
cation, ADHD subtype, and ADHD symptom severity were not significantly associated with work participation. Neither 
was IQ when adjusted for other covariates. Occupational outcome in adults with ADHD appears to be more associated with 
social characteristics and a history of depression, rather than with IQ, ADHD subtype, or ADHD symptom severity.

Keywords  ADHD · Occupational outcome · Gender · Social characteristics · Major depression · IQ · ASRS

Introduction

Attention Deficit Hyperactivity Disorder (ADHD) is a life-
span neuropsychiatric disorder with core symptoms of inat-
tention, hyperactivity, and impulsivity (DSM-5 2013). The 
prevalence of ADHD in the adult population is reported 
to be 3–5% (Fayyad et al. 2007; Kessler et al. 2006). As 
stated by the definition of the disorder itself (DSM-IV 2004), 

ADHD causes impairment and suffering in several domains 
of life (Kooij et al. 2010; Thomas et al. 2015). Of individual 
as well as socioeconomic interest are the adverse conse-
quences for the ability to cope in working life. Longitudinal 
follow-up studies of children and cross-sectional studies 
of adults suggest that ADHD increases the risk of unem-
ployment (Erskine et al. 2016; Halmøy et al. 2009; Gjervan 
et al. 2012; Sobanski et al. 2007) and that employees with 
ADHD perform poorly, change and quit jobs, and are dis-
missed more often than people without ADHD (Murphy and 
Barkley 1996).

Occupational failure may be due to ADHD-specific symp-
toms themselves, comorbid disorders, educational failure, or 
other social factors, of which some may be associated with 
ADHD. There is, however, insufficient knowledge about 
which factors that are most predictive of unemployment in 
ADHD patients of working age. For example, ADHD sever-
ity in terms of more symptoms of inattention has been shown 
to be associated with failure in work or education (Fredrik-
sen et al. 2014). Also, a lifetime diagnosis of a comorbid 
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psychiatric disorder has been shown to be associated with 
unemployment (Sobanski et al. 2007). A prospective study 
of children with ADHD showed that lower self-esteem was 
associated with lower educational achievement and subse-
quent lower occupational rank in adulthood (Slomkowski 
et al. 1995). Retrospectively, adults with ADHD more often 
report a history of inferior performance and disciplinary 
problems in their school years compared to controls (Mur-
phy and Barkley 1996), and they have lower education (Ebe-
jer et al. 2012; Küpper et al. 2012; Barkley et al. 2006). 
However, the relationship between educational level and 
occupational functioning is less consistent for people with 
ADHD than for the general population (Biederman et al. 
2008). Several studies have related socioeconomic factors 
to childhood mental health in general and to ADHD in par-
ticular (Bøe et al. 2012; Russell et al. 2015), but we are not 
aware of studies that have investigated their relationship to 
work participation among individuals with ADHD in adult 
life.

To our knowledge, there is a lack of studies that include a 
comprehensive model of factors that may be associated with 
occupational outcome in individuals with ADHD. Thus, the 
aim of this study was to estimate the prevalence of work 
participation in patients with ADHD and to examine whether 
gender, age, and social characteristics, such as marital status, 
living with children, living in a city, or level of education, 
were associated with work participation. Also, we wanted 
to examine whether IQ, a history of lifetime major depres-
sion, ADHD subtype, or symptom severity of ADHD were 
associated with occupational outcome.

Methods

Participants

The study sample consisted of adult patients who fulfilled 
the criteria for Attention Deficit Hyperactivity Disorder 
(ADHD) according to the DSM-IV (2004). All were admit-
ted to a private outpatient clinic in Oslo, Norway, that is 
specialized in psychiatric examinations, assessment, and 
treatment of ADHD. Recruitment was conducted in the 
years from 2005 to 2017. During these years, a total of 1050 
patients were found to meet the diagnostic criteria of ADHD 
and asked to participate in the study. The patients were self-
referred (54.5%) or referred by general physicians, special-
ists, or neuropsychologist (45.5%).

Out of 1050 patients with ADHD, 798 actively consented 
to participate in the study. Also included, with approval 
of the Regional Ethics Committee, were 15 patients who 
had died after the examination. In total, 813 patients were 
included (77.4%). The study was approved by the Regional 
Ethics Committee, southeast Norway. Assessments and 

handling of data were carried out in accordance with ethical 
standards and the principles of the Declaration of Helsinki.

Measures

All patients had prior to the clinical psychiatric assess-
ment either been to a neuropsychological examination or 
had been examined by a special educational teacher with 
experience and expertise in the use of WAIS-III (Kaufmann 
1999) and ADHD. These examinations concluded with clini-
cal evidence of concentration and attention difficulties, and/
or cognitive profiles characteristic for ADHD, respectively.

A psychiatric examination was undertaken for all 
patients included in the study. The clinical diagnosis of 
ADHD required six out of nine symptoms of inattention 
or six out of nine symptoms of hyperactivity or impulsiv-
ity present for at least six months prior to assessment, 
causing impairment, according to the diagnostic manuals 
of DSM-IV (2004). The symptoms must cause significant 
impairment in social, academic, or occupational function-
ing. Furthermore, some hyperactive, impulsive, or inatten-
tive symptoms must have been present before the age of 
seven years. Parents, teachers, or other relevant persons 
were interviewed about the patients’ childhood, when pos-
sible, to confirm whether they met the criteria for ADHD 
in childhood. Patients with ADHD were categorized 
according to the classification criteria for predominantly 
inattentive subtype, predominantly hyperactive/impulsive 
subtype, or combined subtype (DSM-IV 2004).

Work participation was categorized as ‘yes’ if work was 
reported as the main source of income. Information about 
age, sex, marital status, whether the patient was living 
with children and living in or outside a city was recorded. 
Educational level was categorized by number of years 
in education: 12 years or less, 13-15 years, or more than 
15 years. Lifetime depression was diagnosed using the spe-
cific module of the Mini International Neuropsychiatric 
Interview (M.I.N.I.), according to Diagnostic and Statisti-
cal Manual of Mental Disorders, Fourth Edition (DSM-IV) 
criteria (Sheehan et al. 1997, 1998).

IQ was measured in a subsample of 526 participants 
(64.7%), using the WAIS-III test (Kaufman 1999).

ADHD symptom severity was measured in a subsample 
of 567 (69.7%) participants, using the Adult ADHD Self-
Report Scale (ASRS) Symptom Check List, v1.1 (WHO 
2007). The ASRS is a reliable and valid screening instru-
ment for evaluating ADHD in adults (Adler et al. 2006; 
Silverstein et al. 2017). This 18-item version yields a score 
ranging from 0 to 72 points.
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Statistical analyses

We performed Chi-square tests or t-tests to compare 
sociodemographic characteristics between participants 
and non-participants, and between men and women. We 
used logistic regression analyses to examine associations 
between work participation as the dependent variable and 
social characteristics, level of education, lifetime depres-
sion, IQ, ADHD subtype, and ADHD symptom severity 
as independent variables. All tests were two-tailed, and 
differences were considered significant if p < 0.05. All 
statistical analyses were done using the software package 
SPSS version 22.

Results

Out of 1050 patients with ADHD, 813 (77.4%) participated 
in the study. Participants had a slightly higher educational 
level, and more of them were living with children, compared 
to non-participants. Otherwise, participants and non-partic-
ipants were quite similar (data not shown).

Table 1 shows participants’ gender, age, social character-
istics, education, work participation, lifetime depression, and 
whether hyperactivity was part of the ADHD symptomatol-
ogy. Altogether, 59.7% of the participants were working, 
more men than women. More women than men were liv-
ing with children. Most participants (85.4%) had the com-
bined subtype of ADHD (ADHD-C), and the remaining the 
predominantly inattentive subtype, as none of the included 

Table 1   Description of 813 
adult patients diagnosed with 
ADHD in a psychiatric clinic 
specialized in examination and 
treatment of ADHD. When 
others not specified, figures are 
given as numbers (percentage)

*p < 0.05, **p < 0.01; ***p < 0.001 (woman compared with men)

Women 394 Men 419 All patients: 813

Age in years: mean (SD) 37.4 (10.9) 36.5 (11.4) 36.9 (11.2)
Age range (in years) 18–69 18–67 18–69
Married/cohabitant 166 (42.1) 181 (43.2) 347 (42.7)
Living with children 195 (49.5)*** 155 (37.0) 350 (43.1)
Living in a city 230 (58.4) 259 (61.8) 489 (60.1)
Years of education: ≤ 12 208 (52.8) 232 (55.4) 440 (54.1)
 13–15 150 (38.1) 152 (36.3) 302 (37.2)

  > 15 36 (9.1) 35 (8.3) 71 (8.7)
Working 218 (55.3)* 267 (63.7) 485 (59.7)
Depression lifetime 135 (34.3) 132 (31.5) 267 (32.8)
Clinical subtypes of ADHD
Combined 341 (86.5) 353 (84.2) 694 (85.4)
Predominantly inattentive 53 (13.5) 66 (15.8) 119 (14.6)
Predominantly hyperactive/impulsive 0 0 0

Table 2   Odds ratios for 
work participation in a 
clinical sample of 813 adult 
patients with ADHD (logistic 
regression)

a None of the included patients had the predominantly hyperactive/impulsive subtype of ADHD

Crude/unadjusted Adjusted

OR (95% CI) p value OR (95% CI) p value

Sex (female vs. male) 0.71 (0.53–0.93) 0.015 0.55 (0.40–0.75) < 0.001
Age (increase pr. 10 years) 1.21 (0.97–1.53) 0.098 1.15 (0.99–1.32) 0.067
Marriage/Cohabitant (yes vs. no) 2.98 (2.21–4.03) < 0.001 1.65 (1.16–2.36) 0.006
Living with children (yes vs. no) 4.20 (3.07–5.74) < 0.001 3.61 (2.49–5.23) < 0.001
Living in a city (yes vs. no) 0.96 (0.72–1.28) 0.802 1.32 (0.95–1.83) 0.096
Education: ≤ 12 years (ref) – – – –
 13–15 years 1.47 (1.09–2.00) 0.011 1.33 (0.96–1.84) 0.091

  > 15 years 2.28 (1.31–3.98) 0.004 2.10 (1.15–3.84) 0.016
Lifetime depression (yes vs. no) 0.60 (0.45–0.81) 0.001 0.62 (0.45–0.86) 0.004
Combined subtype of ADHD versus 

predominantly inattentive subtypea
1.13 (0.76–1.67) 0.55 1.12 (0.72–1.74) 0.61
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patients was found to have the predominantly hyperactive/
impulsive subtype.

Table  2 shows how sociodemographics and clinical 
features were related to occupational outcome. Work par-
ticipation was associated with male gender, being married 
or cohabitant, living with children, level of education, and 
having a life story without episodes of major depression. 
Age, urban living, or ADHD subtype were not significantly 
associated with work participation.

In a subsample of 526 adult patients with IQ data, 322 
(61.2%) were working, 145 women (58.0%) and 177 men 
(64.1%). Mean IQ was 101.3 for woman and 104.0 for men 
(p = 0.024). IQ was significantly associated with work par-
ticipation when unadjusted (OR, increase per ten IQ points: 
1.16, 95% CI 1.02–1.31, p = 0.026) but not when adjusted 
for other covariates (OR 1.04, 95% CI 0.89–1.23, p = 0.62). 
IQ had no confounding effects in models of multiple logistic 
regression (data not shown). There were no significant dif-
ferences between the subsamples with and without measures 
on IQ regarding gender, age, or any of the registered social 
characteristics.

In another subsample of 567 patients with data on ASRS, 
mean ASRS score was 52.4 (SD: 9.34) for women and 50.1 
(SD: 9.33) for men (p = 0.003). Symptom severity level of 
ADHD was not associated with work participation, nei-
ther unadjusted (OR 0.99, 95% CI 0.98–1.01, p = 0.39) nor 
adjusted for other covariates (OR 0.99, 95% CI 0.97–1.02, 
p = 0.61). Symptom severity level of ADHD had no con-
founding effects in models of multiple logistic regression 
(data not shown). There were no significant differences 
between the subsamples with and without data on ASRS 
regarding gender, age, or any of the social characteristics.

Discussion

In this study, we examined the prevalence and correlates of 
being in work in a clinical sample of adults with ADHD. Of 
the 813 included patients, 59.7% were working at the time 
of assessment. Work participation was associated with male 
gender, being married or cohabitant, living with children, 
higher levels of education, and having a life story without 
episodes of major depression. IQ was significantly associ-
ated with work participation in unadjusted analysis, but not 
when adjusted for other covariates. Age, ADHD subtype, or 
total ADHD symptom severity were not significantly associ-
ated with work participation.

The nearly 60% work participation in our study was 
higher than reported in other clinical samples of Norwe-
gian adults with ADHD (Halmøy et al. 2009; Gjervan et al. 
2012; Fredriksen et al. 2014). Higher working rates in our 
study may reflect that patients attending a private ADHD 

clinic have higher social status and better finances than the 
average of patients referred to the public health service and 
that being in work can be both a cause and a consequence 
of socioeconomic differences. Higher working rates in our 
study may also reflect a time trend of increased awareness 
of ADHD in adults, which leads to more well-functioning 
patients receiving an ADHD diagnosis.

Nevertheless, work participation in our study was lower 
than the 70–80% working rates in the general Norwegian 
population reported by Statistics Norway (SSB 2016). This 
is in line with the nature and definition of the ADHD diagno-
sis itself, a disorder causing impairment in several domains 
of life (Kooij et al. 2010; Murphy and Barkley 1996). A 
higher working rate in men (63.7%) compared to women 
(59.7%) is in accordance with other studies of adult ADHD 
(Fredriksen et al. 2014; Halmøy et al. 2009) and may reflect 
gender differences in the general population (SSB 2016).

Correlates of work participation

Our findings indicate that social relationships such as being 
married or cohabiting, or living with children, can involve 
stability or support that may promote work participation. 
This is in line with previous findings that perceived sup-
port and positive attitude of family and social environment 
are important predictors of work outcome (Holwerda et al. 
2013). Alternatively, being in work may increase income 
and social status and provide greater opportunities for a suc-
cessful family life, or there may be some social or individual 
characteristics that facilitate both family and work participa-
tion. For example, adults with ADHD experience more fam-
ily instability over time than adults without ADHD (Murphy 
and Barkley 1996; Jaber et al. 2015), suggesting that some 
ADHD-related features can lead to lower participation in 
both work and family life.

Unlike other studies of clinical ADHD populations (Ebe-
jer et al. 2012; Küpper et al. 2012; Barkley et al. 2006), we 
found higher levels of education than in the general popula-
tion (SSB 2016). Again, this may be due to the high socio-
economic status in patients attending a private ADHD clinic. 
The current evidence implies that ADHD gives an educa-
tional and vocational disadvantage through life (Mannuzza 
et al. 1993; Barkley et al. 2006). Accordingly, we found that 
education was related to work participation in the within-
sample analyses, which confirms a relationship between 
education and work ability (Monteiro et al. 2006).

Some authors have suggested that educational attain-
ment may represent a proxy for IQ because individuals with 
higher IQ stay longer within education (Batty et al. 2007). 
In our study, however, the relationship between education 
and work participation was independent of IQ, and IQ was 
poorly related to work participation when adjusted for other 
covariates. Although the assessment of IQ was limited to a 
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subsample, our findings indicate that there may be other fac-
tors than intelligence that are more important for educational 
attainment in people with ADHD and that level of intelli-
gence is not essential for work participation. The findings 
that neither ADHD subtypes nor ADHD symptom severity 
was associated with work participation were quite surpris-
ing, considering evidence-based knowledge that ADHD pro-
vides lower work performance (Mannuzza et al. 1993; Shi-
frin et al. 2010; Brook et al. 2013). Fulfilling education and 
getting or keeping a job may be affected by the symptoms 
of ADHD, due to lack of concentration or disturbance by 
hyperactivity and impulsivity (Barkley et al. 2006; Fredrik-
sen et al. 2014). ADHD is a dimensional diagnosis, ranging 
from mild to severe (Swanson et al. 2012), which makes 
it likely to imagine a dose–response relationship between 
symptom severity and work ability. However, it is possible 
that having ADHD or not is of greater importance to whether 
people are working than are the differences in symptom 
severity within a clinical ADHD population.

Methodological considerations

The study has some methodological issues that should be 
noted. First, the cross-sectional design limits the interpreta-
tion of causal relationships. Second, patients attended to a 
private ADHD clinic may not be representative for people 
with ADHD in general. For example, our participants had 
higher rates of work participation than other clinical sam-
ples of Norwegian adults with ADHD (Halmøy et al. 2009; 
Gjervan et al. 2012; Fredriksen et al. 2014). However, we 
believe that differences in the sample selection may primar-
ily affect the frequency estimates of work participation and 
its correlates and to a lesser extent family and social relation-
ships (Nohr and Olsen 2013; Rothman et al. 2013). Third, 
we restricted our examination of lifetime comorbid disor-
ders to major depression. The clinical interview M.I.N.I. 
is limited to retrospective information about four disorders 
during lifetime: major depression, bipolar disorder, panic 
disorder, and psychosis. We chose to use data on lifetime 
depression since depression is by far the most common of 
these disorders in our adult ADHD population (Anker et al. 
2018; Solberg et al. 2018). Nevertheless, we lack informa-
tion about other common disorders in the past, such as social 
phobia and substance use disorders.

Strengths of the study include a naturalistic design and 
inclusion of patients that were admitted to examination or 
treatment of adult ADHD. The number of participants and 
rate of consent were high, and patients were recruited from 
a large area and over a longer period of time. There were no 
exclusion criteria; anyone who met the ADHD criteria was 
asked to participate in the study.

Implications

Work increases status, social power, and economic inde-
pendence (Ross and Mirowsky 1995) and is an important 
aspect of mental health (WHO 2012). An overall goal 
should be to help people with ADHD to get jobs and con-
tinue to work. A key question is whether treatment tar-
geting primarily symptom reduction of ADHD in adults 
can facilitate work performance (Kessler et al. 2005). The 
lack of correlation between total ADHD severity score 
and work participation in our study does not indicate this, 
despite that successful treatment of adult ADHD is known 
to be associated with substantial gains in cognition and 
behavior (Schweitzer et al. 2004; Turner et al. 2004).

However, ADHD may have causal effects on work par-
ticipation that are mediated by more proximate causes 
such as social skills, education, or comorbid mental dis-
orders. Such correlates, although they most likely have 
been affected by ADHD, were stronger associated with 
work participation than the total ADHD symptom severity 
or the clinical subtypes of ADHD. These observations call 
for appropriate follow-up and treatment of ADHD from 
childhood through adolescence and adulthood in order to 
facilitate education, social affiliation, and prevention of 
comorbid psychiatric disorders. Interventions focusing on 
positive resources may be even as important as symptom 
reduction in itself.

The prevalence of life time depression in our sample 
was well above what is expected in the general population 
(Kessler et al. 1994), and comorbid depression seems to 
be an important target of prevention and intervention. It is 
worth mentioning in this regard that adults who have been 
more extensively treated for their ADHD have been proven 
to be more resilient to depression (Oddo et al. 2018).
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Abstract
BACKGROUND 
High risk of alcohol and drug use disorders in people with attention-
deficit/hyperactivity disorder (ADHD) calls for exploratory research of 
relationships with clinical features of ADHD.

AIM 
To estimate prevalence of alcohol/drug use disorders and associations with 
ADHD symptom severity and emotional dysregulation, in adults with ADHD.

METHODS 
This observational cross-sectional clinical study consisted of patients admitted to a 
private psychiatric outpatient clinic in Oslo, Norway (2014-2018). Five-hundred 
and fifty-eight eligible patients diagnosed with ADHD (Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition (DSM-5) criteria) agreed to participate. 
Alcohol and drug use disorders were diagnosed using the Mini International 
Neuropsychiatric Interview (MINI). Dependence and abuse were merged into 
“use” disorder as in MINI version 7.0/DSM-5. Questions were related both to 
lifetime and the past 12-mo. ADHD severity was assessed by the Adult ADHD 
Self Report Scale (ASRS). Subdivisions of the ASRS questionnaire as inattentive 
items and hyperactive/impulsivity items were recorded separately. Emotional 
dysregulation was assessed by the eight-item version of Barkley’s Current 
Behavior Scale - Self Report.
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RESULTS 
The 12-mo prevalence was 5.3% for alcohol use disorder and 13.7% for drug use 
disorder. The lifetime prevalence was 12.0% for alcohol use disorder and 27.7% 
for drug use disorder. Men had higher rates of both alcohol use disorder and drug 
use disorder compared to women. The prevalence of drug use disorder was more 
than twice that of alcohol use disorder for both sexes. The drugs most participants 
reported having used were (in descending order): Amphetamine (19.1%), 
cannabis (17.1%), cocaine or ecstasy (7.4%), benzodiazepines (7.4%), and heroin or 
other opioids (2.9%). Lifetime drug use disorder was significantly associated with 
both hyperactivity-impulsivity symptoms and emotional dysregulation symptom 
severity. Lifetime alcohol use disorder, on the other hand, was not significantly 
associated with ADHD symptoms or emotional dysregulation when adjusted for 
gender and age.

CONCLUSION 
Patients with ADHD have a high lifetime prevalence of drug use disorder, which 
is associated with higher levels of hyperactivity-impulsivity symptoms and 
emotional dysregulation.

Key words: Attention-deficit/hyperactivity disorder; Adult ADHD Self Report Scale; 
Emotional dysregulation; Substance use disorder; Alcohol use disorder; Drug use disorder

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: High rates of alcohol and drug use disorders in people with attention-
deficit/hyperactivity disorder (ADHD) needs further explanation. In this study of adult 
ADHD patients in clinical practice, we found a remarkably high incidence of past or 
current drug use disorder, especially for amphetamine and cannabis. Drug use disorder but 
not alcohol was associated with clinical features of ADHD, such as hyperactivity-
impulsivity symptoms and emotional dysregulation. The findings point to self-medication 
for ADHD as a plausible explanation and suggest early diagnosis and treatment of ADHD 
as a preventive strategy against substance abuse.

Citation: Anker E, Haavik J, Heir T. Alcohol and drug use disorders in adult attention-
deficit/hyperactivity disorder: Prevalence and associations with attention-deficit/hyperactivity 
disorder symptom severity and emotional dysregulation. World J Psychiatr 2020; 10(9): 0-0
URL: https://www.wjgnet.com/2220-3206/full/v10/i9/0.htm
DOI: https://dx.doi.org/10.5498/wjp.v10.i9.0000

INTRODUCTION
Attention-deficit hyperactivity disorder (ADHD) is a life-span neuropsychiatric 
disorder, with core symptoms of inattention, hyperactivity, and impulsivity[1]. ADHD 
is caused by a multitude of additive and interactive genetic and environmental factors 
operating in a complex manner[2-4]. The prevalence of ADHD in the general adult 
population is estimated to be 3%-5%[5,6]. Furthermore, ADHD is a dimensional 
diagnosis in which attention deficits and hyperactivity-impulsivity may appear in 
various degrees and combinations[7].

The co-occurrence of ADHD and substance use disorder (SUD), such as alcohol use 
disorder (AUD) or drug use disorder (DUD), has been studied in a variety of clinical 
and research settings. Overall, there is an earlier onset and elevated risk of SUD in 
people with ADHD[6,8-16], but the direction of causality, underlying mechanisms, and 
clinical implications of the strong association between ADHD and SUD are still 
unclear.

It is well documented that many patients with ADHD strive to regulate negative 
emotions[17-19]. They may be quick to anger, easily frustrated, and emotionally over-
excitable, a symptom cluster defined as emotional dysregulation (ED)[20-22]. Although 
ED may be understood as a transdiagnostic factor[23], in the development of 
psychopathology[24] it appears to be specifically related to impulsivity[25]. ED is 
associated with SUD in children and adolescents[26] as well as in adults with ADHD[27]. 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
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The strong relationship between ADHD and ED[17-19] makes it challenging to determine 
which of them is mainly related to SUD.

The aim of the present study was to estimate the prevalence of AUD and DUD in a 
clinical sample of adults with ADHD, and to examine the association with ADHD 
symptom severity and ED.

MATERIALS AND METHODS
This was an observational cross-sectional clinical study.

Participants
The study sample consisted of adult patients, age ranging from 18 to 69, who fulfilled 
the criteria for ADHD according to the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (commonly referred to as the DSM-5)[1]. They were admitted to 
a private psychiatric clinic in Oslo, Norway, which specialized in psychiatric 
examinations and treatment of ADHD.

Recruitment was conducted between 2014 and 2018. ADHD was assessed using 
DIVA 2.0, the semi-structured Diagnostic Interview for Adult ADHD, second 
edition[28], which was performed by a psychiatrist for all patients included in the study. 
A clinical diagnosis of ADHD was established according to DSM-5[1]. During these 
years, 656 of the assessed patients fulfilled the diagnostic criteria of ADHD and were 
invited to participate in the study, of whom 65% were self-referred and 35% were 
referred by healthcare practitioners. None of the participants were using prescribed 
stimulant medication prior to study inclusion.

Of the 656 patients (351 men and 305 women) with ADHD, 585 (89.2%) gave written 
informed consent to participate in the study. There were no exclusion criteria. The 
study was approved by the Regional Medical Ethics Committee, South-East Norway, 
2015/426. Assessments were carried out in accordance with ethical standards and the 
principals of the Declaration of Helsinki.

Measures
The age of the participants was recorded as their numbers of lived-years when 
entering the study. Gender was recorded as women (scored as 0) and men (scored as 
1) from the information revealed by the participant. Sociodemographic information 
included: If the participant was married or cohabiting, scored as 1, and if not, scored as 
0; If the participant was living with children, inclusive partial custody, scored as 1, and 
if not (even though having children somewhere else), scored as 0; Educational level, 
categorized by the number of years in education, with 12 years or less scored as 1, 13-
15 years scored as 2, or more than 15 years scored as 3; and, work participation, which 
was defined as “yes” and scored as 1, if work was reported as the main source of 
income, and if not was scored as 0.

AUD and DUD were diagnosed using the specific module of the Mini International 
Neuropsychiatric Interview (MINI), Norwegian Translation Version 6.0.0, according to 
DSM-IV criteria[29,30]. Dependence and abuse were merged into “use” disorder, as in 
MINI version 7.0/DSM-5, and questions were both restricted to the last 12-mo and 
related to lifetime prevalence. The presence of AUD was scored as 1, and absence as 0. 
The presence of DUD was scored as 1, and the absence as 0. ADHD symptom severity 
was measured using the Adult ADHD Self Report Scale (ASRS) Symptom Check List, 
v1.1 by the World Health Organization 2007. The ASRS is a reliable and valid 
screening instrument for evaluating ADHD in adults[31]. This 18-item version yields a 
score ranging from 0 to 72 points. We recorded subdivisions of the ASRS 
questionnaire, as inattentive items (item 1-4 and 7-11) and hyperactive/impulsivity 
items (item 5, 6, and 12-18) separately[32].

ED was assessed by questionnaire with 8 items from the 99-item Current Behavior 
Scale - Self Report questionnaire[33-35]. The 8 items were: 1: Quick to get angry or 
become upset; 2: Easily frustrated; 3: Overreact emotionally; 4: Easily excited by 
activities going on around me; 5: Lose my temper; 6: Argue with others; 7: Am touchy 
or easily annoyed by others; and 8: Am angry or resentful. The items were scored as 
never or rarely (0), sometimes (1), often (2), or very often (3). This yielded a total ED 
score ranging from 0 to 24.

Procedure
The data were collected during routine assessment in an outpatient clinic. Afterwards, 
the patients were asked if they approved the use of their clinical information in an 
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anonymous form as statistic material for this clinical trial. They gave their written 
informed consent to participate in the study after the examination.

Statistical analysis
We performed χ2 tests or t-tests to compare sociodemographic characteristics between 
women and men. We used logistic regression analyses to examine associations 
between AUDs and DUDs as dependent variables and ADHD symptom severity and 
ED as independent variables. All tests were two-tailed. Because of our two hypotheses, 
we used multiple test correction according to Bonferroni, considering differences 
significant if P < 0.025. There were no missing data. All statistical analyses were 
carried out using the software package IBM 2016 SPSS version 22[36].

RESULTS
Prevalence rates
Table 1 shows the sociodemographic and clinical characteristics of the men (n = 317) 
and women (n = 268) in the study. More women than men were living with children 
and women reported higher levels of ADHD symptoms and ED compared to men. 
Table 2 shows the 12-mo prevalence and lifetime prevalence of AUD and DUD in men 
and women. Men had a significantly higher prevalence of both AUD and DUD 
compared to women. The prevalence of DUD was more than twice the prevalence of 
AUD for both sexes.

Prevalence of different drugs
In the total sample, 162 (27.7%) of the participants had a history of lifetime DUD 
related to amphetamine (n = 112, 69.1%), cannabis (n = 100, 61.7%), cocaine or ecstasy (
n = 43, 26.5%), benzodiazepines (n = 43, 26.5%), heroin or other opioids (n = 17, 10.5%), 
and unspecified drugs (n = 26, 16.0%).

Associations whit ADHD symptoms and ED
Tables 3 and 4 show associations between lifetime SUD and clinical characteristics, 
including hyperactivity-impulsivity and ED. Lifetime AUD was not significantly 
associated with the levels of ADHD symptoms or ED when adjusted for gender and 
age (Table 3). Lifetime DUD, on the other hand, was significantly associated with both 
hyperactivity-impulsivity and ED (Table 4).

DISCUSSION
In our clinical sample of adults with ADHD, we observed a 12-mo prevalence of 5.3% 
for AUD and 13.7% for DUD. The lifetime prevalence was 12.0% for AUD and 27.7% 
for DUD. All prevalence rates were higher for men than for women.

The 12-mo prevalence of AUD was similar to the general population prevalence 
reported in Norway and the United States[37-39]. In contrast, the 12-mo prevalence of 
DUD was considerably higher than the United States (3.9%)[40] and European (3.0%) 
estimated prevalences of DUD in the general population[38]. A similar pattern was 
found for lifetime prevalence of AUD and DUD. While the lifetime prevalence of AUD 
in our study was lower than that in the general Norwegian or United States 
population[37-39], the lifetime prevalence of DUD was considerably higher than what has 
been found in the Norwegian population[41,42].

Our findings demonstrate the need to distinguish between different types of SUD to 
understand comorbidity in patients with ADHD. The finding that DUD, in contrast to 
AUD, was far more prevalent than in the general population, as well as our findings 
that DUD but not AUD was associated with increased ED and ADHD symptom 
severity, questions previous statements that ADHD is strongly associated with SUD in 
general[13,14] or that the ADHD symptom severity is associated with increased risk for 
all kinds of SUD outcomes[16]. According to our findings, there appears to be a 
significant difference between the risk of AUD and DUD in people with ADHD, at 
least in this Norwegian patient population.

Several factors can help explain this. First, genome-wide association studies have 
shown strong genetic correlations between ADHD and DUD[43,44], while some genetic 
factors contributing to the risk of developing AUD are negatively correlated with 
ADHD[45]. Second, there may be some shared environmental determinants for ADHD 
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Table 1 Demographic characteristics, attention-deficit hyperactivity disorder symptom severity, and emotional dysregulation in 585 
adult patients diagnosed with attention-deficit hyperactivity disorder in a psychiatric clinic specialized in examination and treatment of 
attention-deficit hyperactivity disorder

Men, n = 317 Women, n = 268 All patients, n = 585

Age in years, mean ± SD 36.2 (11.5) 37.5 (11.2) 36.8 (11.4)

Range 18-67 18-69 18-69

Married or cohabitant 143 (45.1) 107 (39.9) 250 (42.7)

Living with children 110 (34.7) 117 (43.7)a 227 (38.8)

Years of education: ≤ 12 172 (54.3) 129 (48.1) 301 (51.5)

13-15 121 (38.2) 108 (40.3) 229 (39.1)

> 15 24 (7.6) 31 (11.6) 55 (9.4)

Work participation 193 (60.9) 149 (55.6) 342 (58.5)

ADHD symptom severity1, mean ± SD 50.4 (9.5) 52.3 (9.5)b 51.4 (9.5)

Inattention, mean ± SD 27.0 (4.6) 27.8 (4.9)a 27.4 (4.7)

Impulsivity-hyperactivity, mean ± SD 23.3 (6.6) 24.7 (6.5)b 24.0 (6.6)

Emotional dysregulation2, mean ± SD 11.0 (5.6) 13.4 (5.3)c 12.1 (5.6)

When others not specified, figures are given as numbers (percentage). 
aP < 0.05. 
bP < 0.01. 
cP < 0.001; women compared with men. 
1Attention-deficit hyperactivity disorder (ADHD) symptom severity was assessed by the Adult ADHD Self Report Scale.
2Emotional dysregulation was assessed by 8 items from the Current Behavior Scale - Self Report questionnaire. SD: Standard deviation.

Table 2 Prevalences of alcohol or drug use disorders in 585 adult patients diagnosed with attention-deficit hyperactivity disorder in a 
psychiatric clinic specialized in examination and treatment of attention-deficit hyperactivity disorder

Men, n = 317 Women, n = 268 All patients, n = 585

AUD

- 12-mo 24( 7.6) 7 (2.6)b 31 (5.3)

- lifetime 47 (14.8) 23 (8.6)a 70 (12.0)

DUD

- 12-mo 55 (17.4) 25 (9.1)b 80 (13.7)

- lifetime 103 (32.5) 59 (22.0)b 162 (27.7)

AUD or DUD

- 12-mo 67 (21.1) 29 (10.8)b 96 (16.4)

- lifetime 114 (36.0) 65 (24.3)b 179 (30.6)

aP < 0.05.
bP < 0.01; women compared with men (χ2). Figures are given in numbers (percentage). AUS: Alcohol use disorder; DUD: Drug use disorder.

and DUD[44] — for example, maternal DUD[46]. Third, drug dependence, especially the 
misuse of amphetamine and cannabis, has been suggested to be a result of self-
medication related to ADHD symptoms[47-49], which corresponds to the fact that 
amphetamine and cannabis were the preferred drugs for abuse in our study.

The higher prevalence rates of AUD and DUD in men compared to women are in 
accordance with gender differences in the general population[37-40]. In line with others, 
we found that women reported higher levels of hyperactivity-impulsivity[50] and ED[51] 
compared with men.

Our observation that DUD was associated with higher ED is consistent with 
findings that ED in general increases the risk of developing and maintaining drug 
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Table 3 Associations between age, gender, attention-deficit hyperactivity disorder relevant clinical characteristics, and outcome of 
lifetime alcohol use disorder in a clinical sample of 585 adult attention-deficit hyperactivity disorder patients, non-adjusted and 
adjusted analysis

Non-adjusted Adjusted

OR 95%CI P value OR 95%CI P value

Age, increasing in 10 yr 1.32 1.06-1.64 0.013 1.32 1.05-1,64 0.016

Gender, men vs women 1.94 1.14-3.31 0.015 2.19 1.27-3.77 0.005

Inattentive 1.03 0.98-1.09 0.27 1.01 0.95-1.07 0.82

Hyperactivity- impulsivity 1.05 1.01-1.09 0.027 1.03 0.98-1.08 0.24

Emotional dysregulation 1.05 1.00-1.09 0.06 1.04 0.98-1.10 0.16

CI: Confidence interval; OR: Odds ratio.

Table 4 Associations between age, gender, attention-deficit hyperactivity disorder relevant clinical characteristics, and outcome of 
lifetime drug use disorder in a clinical sample of 585 adult attention-deficit hyperactivity disorder patients, non-adjusted and adjusted 
analysis

Non-adjusted Adjusted

OR 95%CI P value OR 95%CI P value

Age, increasing in 10 yr 1.10 0.94-1.29 0.24 1.08 0.92-1.27 0.36

Gender, men vs women 1.71 1.18-2.49 0.005 2.01 1.36-2.97 < 0.001

Inattentive 1.02 0.97-1.05 0.77 0.97 0.93-1.02 0.21

Hyperactivity-impulsivity 1.04 1.02-1.07 0.003 1.04 1.01-1.08 0.021

Emotional dysregulation 1.05 1.01-1.08 0.006 1.05 1.01-1.09 0.019

CI: Confidence interval; OR: Odds ratio.

addiction[52]. DUD typically appears later in life than ADHD and ED, suggesting that 
DUD is modified by ADHD and ED, rather than vice versa. Nevertheless, it is possible 
that DUD may reinforce the symptoms of both ADHD and ED.

Methodological considerations
Patients attending a private and not governmental-funded ADHD clinic may not be 
representative for patients with ADHD in general. They may have a higher socio-
economic status and be less impaired compared to those in public outpatient clinics or 
hospitals. Also, the prevalence of morbidity may not be representative of the total 
ADHD patient population. Still, the reported comorbidity prevalence rates in our 
study were similar to recently reported prevalences for the total Norwegian 
population[12]. Finally, the cross-sectional design places strong limitations on 
interpretations of causal relationships.

CONCLUSION
In conclusion, in this study of adult ADHD patients, we found a much higher 
prevalence of DUD than what has been reported in general populations. DUD was 
independently associated with both higher symptom levels of hyperactivity-
impulsivity and ED. Thus, a co-morbid DUD should be considered in adult ADHD 
patients, particularly in males and among individuals with high levels of hyperactive-
impulsive ADHD core symptoms or ED. The causal mechanisms of the relationship 
between ADHD and DUD are not known, but self-medication for hyperactivity-
impulsivity and ED is one possibility. Thus, early recognition and targeted 
interventions may be necessary to prevent the negative consequences of ADHD.
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ARTICLE HIGHLIGHTS
Research background
The co-occurrence of attention-deficit hyperactivity disorder (ADHD) and substance 
use disorders, such as alcohol use disorder (AUD) and drug use disorder (DUD), has 
been studied in a variety of clinical and research settings. It is still unclear whether an 
increased risk of abuse or dependence applies to all forms of substance use to the same 
extent.

Research motivation
We have yet to fully understand the magnitude and nature of substance use among 
the adult population with ADHD. By obtaining more knowledge about the prevalence 
of AUD and DUD in adults with ADHD and the associations with clinical features of 
ADHD, this information can lead to hypotheses as to why some people with ADHD 
are at greater risk of developing substance use disorder.

Research objectives
To estimate the prevalence of AUD and DUD in adults with ADHD, and to estimate 
the associations with ADHD symptom severity and emotional dysregulation.

Research methods
This was an observational cross-sectional clinical study with a study sample consisting 
of 585 adult ADHD patients, who were admitted to a private psychiatric outpatient 
clinic over a 5-year period. ADHD was diagnosed according to the Diagnostic and 
Statistical Manual of Mental Disorders, 5th Edition criteria. AUD and DUD were 
diagnosed using the Mini International Neuropsychiatric Interview. ADHD severity 
was assessed by the Adult ADHD Self Report Scale. Emotional dysregulation was 
assessed by the 8-item version of Barkley’s Current Behavior Scale - Self Report.

Research results
The 12-mo prevalences of AUD and DUD were 5.3% and 13.7%, respectively. The 
lifetime prevalence was 12.0% for AUD and 27.7% for DUD. A history of DUD but not 
AUD was positively associated with hyperactivity-impulsivity ADHD core symptoms, 
as well as emotional dysregulation.

Research conclusions
Compared to findings in the normal population, adult ADHD patients had much 
higher prevalence of past or current DUD but not AUD. DUD was particularly related 
to amphetamine and cannabis. Associations of DUD with clinical features of ADHD 
point to self-medication of ADHD as a possible causative factor and suggest early 
diagnosis and treatment of ADHD as a preventive strategy against substance abuse.

Research perspectives
Future research should be supplemented by longitudinal studies of children and 
adolescents with ADHD to investigate who develops substance use disorders. The 
effect of early ADHD treatment on substance abuse can be investigated by 
intervention studies.
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Abstract

Objectives: Attention deficit hyperactivity disorder (ADHD) often co-occurs with antisocial behaviour. Several
studies have shown high rates of ADHD among prisoners. However, the prevalence of crime among individuals
with ADHD is less known. The aim of the present study was to estimate the prevalence of lifetime criminal
conviction (CC) in a clinical sample of adults with ADHD, and the associations with the severity of ADHD and
emotional dysregulation (ED).

Methods: Patients were admitted to a private psychiatric outpatient clinic in Oslo between 2014 and 2018. Of the
656 patients diagnosed with ADHD, 629 (95.9%) agreed to participate in the study. CC was determined based on
self-reporting of the lifetime history of criminal behaviour. ADHD was diagnosed according to the DSM-5 criteria,
and ADHD severity was measured using the Adult ADHD Self-Report Scale (ASRS). ED was assessed by the eight-
item version of Barkley’s Current Behaviour Scale - Self-Report (CBS-SR).

Results: The prevalence of self-reported CC in this clinical sample was 11.7% among women and 24.5% among
men. CC was associated with hyperactive-impulsive severity (p < 0.001) and ED (p = 0.006).

Conclusions: The prevalence of self-reported lifetime criminal conviction was high for both genders. CC was
associated with symptom severity of hyperactivity-impulsivity and emotional dysregulation. The findings suggest
the need for greater research efforts on the avoidance of criminal activity in people with ADHD and targeted
intervention for ADHD treatment and CC prevention.

Keywords: ADHD severity, Offending, Deficient emotional self-regulation, Emotional dysregulation, Criminal
conviction, Antisocial behaviour, Substance use disorder

Introduction
Attention deficit hyperactivity disorder (ADHD) often
co-occurs with antisocial behaviour [1, 2]. Several stud-
ies have estimated that the prevalence of ADHD among
male inmates ranges from 15 to 50% [3–7]. Meta-
analyses have indicated an average prevalence of

approximately 25% in male inmates [8, 9], and even as
high as 40% in female inmates [10]. These rates far ex-
ceed the estimated 3–5% prevalence rates of ADHD in
the general adult population [11, 12].
Longitudinal studies have found that children with

ADHD have a high risk of later antisocial activity and
criminal conviction (CC) in adulthood [13, 14]. The
long-term outcomes of Danish children with ADHD in-
dicated that nearly half had a history of CC in adulthood
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[15]. Other studies found girls with ADHD to have seven
times higher odds of having an incarceration record than
non-ADHD girls, while boys with ADHD had two times
higher odds [16]. A Swedish national register-based
study found that 15.4% of women and 36.6% of men
with ADHD were convicted of any crime [17]. There is a
lack of studies comparing CC and no-CC as an outcome
for both genders [18].
Knowledge of the prevalence of CC in an ADHD out-

patient clinic may be helpful for health authorities to
plan appropriate services and help clinicians plan spe-
cialized treatments for adult ADHD. Measurements of
the prevalence of CC may also contribute to the elucida-
tion of possible causes and the achievement of
treatment.
Several studies have indicated that CC and antisocial

behaviour are correlated with the severity of ADHD [2,
19–23], and we aimed to confirm this in our study.
Previous studies have found general adjustment prob-

lems to be linked to antisocial behaviour in adults with
ADHD [24]. Antisocial behaviour is largely mediated by
emotional lability and anger problems [25]. Excessive
and inappropriate emotional expressions, irritability, and
temper outbursts may be recorded as clinical expres-
sions of emotional dysregulation (ED) [26, 27]. ED is a
common feature in ADHD, even though it is not part of
the criteria of the disorder [28–37]. ED, irrespective of
ADHD, is associated with aggressive and violent crimin-
ality [38]. ED in adults is clinically similar to oppos-
itional defiant disorder in youth, which has been linked
to antisocial behaviour [39, 40]. Whether the severity of
ED is associated with CC has yet to be shown.
The aims of the present study were to estimate the

prevalence of CC in a clinical sample of outpatients with
ADHD and to examine its associations with ADHD
symptom severity and ED.

Method
This was an observational cross-sectional clinical study.

Participants
The study population consisted of adult outpatients aged
18 to 65 who were not imprisoned who fulfilled the
diagnostic criteria for a diagnosis of ADHD according to
the Diagnostic and Statistical Manual of Mental Disor-
ders, Fifth Edition (DSM-5) [41]. Patients were admitted
to a private outpatient non-inmate psychiatric clinic in
Oslo, Norway, specializing in the clinical assessment and
treatment of adults with ADHD.
Recruitment was conducted between 2014 and 2018.

ADHD was assessed using DIVA 2.0 the semi-structured
Diagnostic Interview for Adult ADHD, second edition
[42]. The assessment was performed by a psychiatrist for
all patients included in the study. DIVA 2.0 is a reliable

tool for assessing and diagnosing adult ADHD [43]. Dur-
ing the study period, 656 of the assessed patients fulfilled
the diagnostic criteria for ADHD and were invited to
participate in the study, of whom 65% were self-referred
and 35% were referred by healthcare practitioners. None
of the participants were using prescribed stimulant
medication at the time of assessment. There were no ex-
clusion criteria.
Of the 656 patients (351 men and 305 women) with

ADHD, 629 (95.9%) gave written informed consent to
participate in the study. The study was approved by the
Regional Medical Ethics Committee, South-East Norway,
2015/426. Assessments were carried out in accordance
with ethical standards, and the principals of the Declar-
ation of Helsinki.

Measures
The age of the participants was recorded as their re-
spective numbers of lived years when entering the study.
Gender was recorded as ‘woman’ or ‘man’ based on in-
formation revealed by the participant. Sociodemographic
information was collected as follows: Participant was
married or cohabitating. If a participant was living with
children inclusive partial custody, but not even though
having children somewhere else. Educational level was
categorized based on the number of years in education:
12 years or less, 13–15 years, or more than 15 years.
Work participation was defined as ‘yes’ if work was re-
ported as the main source of income.
Criminal conviction (CC) was defined as being con-

victed by the court of any crime under Norwegian law.
CC was recorded as positive when participants self-
reported CC in response to the following question: ‘Have
you ever been in prison or been convicted for any
crime?’. We also recorded which crime they were con-
victed of.
ADHD symptom severity was measured by the Adult

ADHD Self-Report Scale (ASRS) Symptom Check List,
v1.1 [44, 45] The ASRS is a reliable and valid screening
instrument for evaluating ADHD in adults [46]. The 18-
item version yields a score ranging from 0 to 72 points.
We recorded scores of the subscales of the ASRS ques-
tionnaire, i.e., inattentive items (items 1–4 and 7–11)
and hyperactivity - impulsivity items (items 5, 6, and
12–18) separately [47].
Emotion dysregulation covers a large variety of emo-

tion dysregulated responses as overwhelming sadness,
anxiety, fear, suicidal actions, plural emotional outbursts,
and is also linked to several other diagnoses as depres-
sion and anxiety (Dvir et al. 2014 [48]), PTSD and per-
sonality disorders (Ford & Cortious 2014 [49]), brain
injury (Fisher et al. 2015 [50]) or dementia (Ismail et al.
2018 [51]).
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Emotion dysregulation in ADHD could alternatively
have been assessed by the Impulsivity/Emotional Lability
scale from the Conners’ Adult ADHD Rating Scales
(CAARS) (Conners et al. 1999 [52]) a 12-item subscale
which assesses temper, irritability, stress intolerance and
labile mood, but in our paper the definition of emotional
dysregulation (ED) was narrowed down to measure ex-
plosive anger, temper, or irritability according to Russell
Barkley [53]. ED was assessed by using eight relevant
items from the larger Current Behaviour Scale - Self Re-
port, known as the Deficient Emotional Self-Regulation
(DESR) questionnaire [32, 34, 53, 54]. The eight items
were as follows: 1: Quick to get angry or become upset;
2: Easily frustrated; 3: Overreact emotionally; 4: Easily
excited by activities going on around me; 5: Lose my
temper; 6: Argue with others; 7: Am touchy or easily
annoyed by others; and 8: Am angry or resentful. The
items were marked by participant as never or rarely (0),
sometimes (1), often (2) or very often (3). This yielded a
total ED score ranging from 0 to 24.
Alcohol and drug use disorders were diagnosed using

a module of the Mini International Neuropsychiatric
Interview (M.I.N.I.), Norwegian Translation Version
6.0.0, according to the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV) criteria
[55, 56]. Dependence and abuse were merged into ‘use’
disorder (as in M.I.N.I. version 7.0/DSM-5), and ques-
tions were asked regarding both the last 12-months and
lifetime prevalence.

Statistical analysis
Numbers with percent proportions (%) are reported for
all categorical variables. Means with standard deviations
(SD) are given for continuous variables. We used chi-
square (χ2) tests to compare categorical variables and
independent sample T-tests to compare continuous vari-
ables. We used logistic regression analyses to examine
the associations between CC as the outcome variable
and age, gender, ADHD symptom severity and ED as the
independent variables. To avoid bias in the regression
analysis we have decided not to control for probable
intermediate variables (or a proxy for an intermediate
variable) in the causal pathway between ADHD severity
or ED and criminal behaviour (Rothman & Greenland
1998 [57], Gilthorpe et al. 2015 [58], Schisterman et al.
2009 [59]). For example, we have previously published
results from the same study sample showing that ADHD
severity and ED are associated with alcohol and drug use
disorders (Anker et al. 2020 [60]). Both ADHD and ED
are early acquired and stable features of a person’s emo-
tional and behaviour reaction patterns less influenced by
external circumstances (DSM-5, Eisenberg et al.2010
[61]) and can be interpreted as causal in these relation-
ships. Also, it is well known that alcohol and drug use

are strong risk factors for criminal behaviour (Dowden
& Brown 2002 [62]). Thus, alcohol and drug use disor-
ders appear to be intermediate variables in the causal
pathway between ADHD or ED and criminal behaviour,
or they may be a proxy for an intermediate variable in
the causal pathway, such as a high-risk social environ-
ment. The same argument applies to several variables
listed in Table 1, such as education, family relationships
and work. Intermediate variables (or a proxy for an
intermediate variable), if controlled in an analysis, would
usually bias results towards the null, which in the litera-
ture is described as a form of overadjustment that
should be avoided (Rothman & Greenland 1998 [57],
Gilthorpe et al. 2015 [58], Schisterman et al. 2009 [59]).
All tests were two-tailed, and differences were consid-

ered significant if p < 0.05. There were no missing data.
All statistical analyses were performed using the soft-
ware package IBM 2016 SPSS version 22 [63]. We used
Cronbach’s alpha statistic to assess the internal
consistency reliability of the eight items from the DESR
scale. Cronbach’s alpha for the eight scale items in our
sample was 0.86 indicating high internal consistency.

Results
Table 1 shows participants with and without a history of
criminal conviction (CC). Those with a history of CC
were older, were more often men, had a lower educa-
tional level, were less involved in family life and work,
and had a higher risk of a history of alcohol or drug use
disorders than those without a history of CC.
The prevalence of CC was 11.7% (n = 34) in women

and 24.5% (n = 83) in men.
Among women (n = 290), the most common convic-

tion was for selling or possessing drugs (n = 18; 6.2%),
followed by violence, (n = 6; 2.1%), traffic crime (n = 6;
2.1%), theft (n = 2; 0.7%), and mixed or multiple convic-
tions (n = 2; 0.7%).
Among men (n = 339), the most common conviction

was for selling or possessing drugs (n = 32; 9.4%),
followed by violence, (n = 24; 7.1%), traffic crime (n = 14;
4.1%), theft (n = 5; 1.5%), and mixed or multiple convic-
tions (n = 8; 2.4%).
Hyperactive-impulsive symptom severity and ED were

higher in patients who had a history of CC (Table 1).
Table 2 shows associations between criminal convic-

tion (CC) as the outcome variable and age, gender,
ADHD symptom severity and emotional dysregulation
(ED) as independent variables. Higher levels of
hyperactivity-impulsivity symptoms and ED were signifi-
cantly associated with CC bivariate as well as in multi-
variate logistic regression model adjusted for age and
gender.
There were no significant interactions among age, gen-

der, hyperactive-impulsive symptom severity and ED.
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Discussion
The study revealed a high incidence of crime among
adult ADHD patients. The 11.7 and 24.5% life-time
prevalence rates of criminal conviction (CC) in female
and male ADHD patients respectively, were consider-
able higher than the correspondingly 1 and 5% rates
for women and men in the general Norwegian popu-
lation [64]. High risk of crime in people with ADHD
is also known from other Scandinavian countries with
relatively low incidences of crime in the general
population [17, 65].
The two or threefold higher risk of CC among men

versus women is in line with other studies of ADHD pa-
tients [7, 16, 65]. The ratio is similar to that in the gen-
eral population [64, 66], which indicates that gender
differences are not affected by ADHD.
The finding that CC was associated with the severity

of hyperactive-impulsive symptoms is in line with several
studies that have shown associations between the

severity of ADHD symptoms and different aspects of
antisocial behaviour [25, 67–71]. This finding is also
consistent with longitudinal studies of children with
ADHD showing that the severity of hyperactivity-
impulsivity symptoms was associated with later occur-
rence of CC [64, 72]. It is likely that restlessness and
impulsivity symptoms may result in less well-considered
behaviour that may also include violation of the law. It is
also possible that criminal acts by people with
hyperactive-impulsive symptoms are more due to sensa-
tion and novelty seeking [73, 74] and less planned and
proactive and that people with ADHD are therefore
more likely to be convicted [75].
With this aspect in mind, it seems meaningful to ad-

dress the severity of ADHD as emphasized in the DSM-
5 [41] as opposed to categorizing ADHD by sub-type as
suggested in the DSM-IV [76]. The strong association
between CC and hyperactive-impulsive severity also un-
derlines the importance of treating ADHD as a

Table 1 Demographics and clinical features in a sample of adult ADHD patients with and without a history of criminal conviction.
Participants were recruited in an outpatient psychiatric clinic specialized in examination and treatment of ADHD

Total sample
n = 629

Criminal Conviction n = 117 No-Criminal Conviction
n = 512

p-value

Age, mean yrs. (SD) 36.7 (11.4) 39.8 (10.0) 35.9 (11.6) 0.020

Gender: Women, n (%) 290 (46.1) 34 (29.1) 256 (50.0) < 0.001

Men, n (%) 339 (53.9) 83 (70.9) 256 (50.0)

Years of education: ≤ 12: (%) 321 (51.0) 92 (78.6) 229 (44.7) < 0.001

13–15: (%) 248 (39.4) 24 (20.5) 224 (43.8)

> 15: (%) 60 (9.5) 1 (0.9) 59 (11.5)

Married or cohabitant, n (%) 270 (42.9) 38 (32.5) 232 (45.3) 0.014

Living with children, n (%) 248 (39.4) 30 (25.6) 218 (42.8) 0.003

Work participation, n (%) 370 (58.8) 49 (41.9) 321 (62.7) < 0.001

Alcohol use disorder lifetime, n (%) 73 (11.6) 29 (24.8) 44 (8.6) < 0.001

Drug use disorder lifetime, n (%) 165 (26.2) 81 (69.2) 84 (16.4) < 0.001

Inattentiveness, mean (SD) 27.4 (4.7) 27.9 (5.1) 27.3 (4.6) 0.036

Hyperactivity-Impulsivity, mean (SD) 23.9 (6.6) 26.7 (5.8) 23.3 (6.6) < 0.001

Emotional Dysregulation, mean (SD) 12.1 (5.6) 14.0 (5.6) 11.8 (5.5) < 0.001

p-values are due to comparison of ADHD patients with and without a history of criminal conviction (chi-square or t-test)

Table 2 Associations between criminal conviction (CC) as the outcome variable and age, gender, ADHD symptom severity and
emotional dysregulation (ED) as independent variables in a clinical sample of adult females (n = 290) and males (n = 339) with ADHD

Unadjusted Adjusted

OR 95%CI p-value OR 95%CI p-value

Age (increase in 10 years) 1.34 1.13–1.60 0.001 1.32 1.10–1.59 0.003

Gender (Men v. Women) 2.44 1.58–.77 < 0.001 3.38 2.12–5.39 < 0.001

ADHD symptom severity

Inattentiveness 1.03 0.98–1.07 0.28 0.96 0.91–1.02 0.17

Hyperactivity-Impulsivity 1.09 1.05–1.12 < 0.001 1.09 1.04–1.13 < 0.001

Emotional dysregulation 1.08 1.04–1.12 < 0.001 1.07 1.02–1.12 0.006

Results are given as odds ratios (ORs) with 95% confidence intervals (95%CI) in bivariate (unadjusted) and multivariate (adjusted) logistic regression models
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dimensional diagnosis and expecting more antisocial be-
haviour in patients presenting with high levels of
hyperactive-impulsive symptoms.
The concept of emotional dysregulation (ED) has dif-

ferent aspects, with both bottom-up strong emotional
responses and top-down poorer regulation of emotions.
The DESR questionnaire is mostly focused on bottom-
up emotionality, which has been understood as ED. In
our sample, CC was associated with the severity of ED,
independent of hyperactive-impulsive severity. We sug-
gest that knowledge on ED does add significantly to the
understanding of CC in people with ADHD, First, ED is
a common feature of ADHD, even though it is not part
of the diagnostic criteria [28–37, 77]. Second, ED con-
tributes significantly to general impairments in patients
with ADHD [78] and has an independent effect on gen-
eral social problems associated with ADHD [34, 79].
Third, aggression in childhood has been found to predict
criminality later in life [72], and personality traits of
negative emotionality have been linked to criminal activ-
ity [80]. Adding ED severity to the concept of ADHD is
in line with Reimherr et al., who emphasize a two-factor
solution for ADHD subgroups, with a presentation con-
sisting solely of inattention and a more comprehensive
hyperactivity-impulsivity-emotional dysregulation pres-
entation [81].
We found a strong relationship between all back-

ground variables and CC. The association between low
education and CC is notable since people with ADHD
have lower levels of education than the general popula-
tion [82–84]. Additionally, drug use disorder was corre-
lated with CC, which is worth noting since ADHD
patients have higher incidences of drug use than the
general population [25, 60, 65, 85, 86].
The relationship between crime and substance use dis-

orders may be due to several mechanisms. It is reason-
able that substance use and addiction can lead to crime.
On the other hand, criminal activity can provide closer
contact with intoxicants and drug environments. In
addition, there may be common underlying factors that
increase the risk of both substance use and crime. The
fact that we exclusively had lifetime prevalence for both
substance use and CC, and lacked hypotheses of cause-
effect, led us not to adjust for substance use in the re-
gression model.
Early identification of ADHD and disruptive behav-

iour, with subsequent multimodal interventions might
reduce the risk of a criminal trajectory. Supporting
people with ADHD in attaining higher education and
work and avoiding drugs is probably also a good ap-
proach to prevent CC.
There are some methodological limitations to consider

in this study. CC was measured based on self-report,
which may have resulted in under-reporting. Patients

attending a private clinic that is not governmentally
funded may not be representative of patients with
ADHD in general. They may have a higher socioeco-
nomic status and be less impaired than patients in public
outpatient clinics or prison inmates. Additionally, the
prevalence rates of criminality and morbidity in this
population may not be representative of those of the
total ADHD patient population. We assume that differ-
ences in sample selection may primarily affect the preva-
lence rates and, to a lesser extent, their associations [87,
88]. The associations with CC should therefore be more
generalizable.
The cross-sectional observational design limited the

interpretation of causal relationships. We assume ADHD
and ED are traits that develop in childhood before the
criminal minimum age, which is 15 years in Norway,
which may therefore indicate the direction of causality.

Conclusion
In this clinical sample the prevalence of criminal convic-
tion (CC) was high for both genders compared to the
prevalence rates reported in the general population. CC
was associated with the severity of hyperactivity-
impulsivity, as well as emotional dysregulation, which in-
dicates that knowledge on both features contributes to
the understanding of CC in ADHD.

Clinical implication
Criminal behaviour is common in adults with ADHD.
The findings call for research efforts to prevent criminal
activity in people with ADHD. The association of higher
severity of hyperactivity-impulsivity symptoms and emo-
tional dysregulation with CC suggests that clinical mani-
festations should be treated carefully. Early identification
as well as biological- and psychological approaches in
the prevention and treatment of ADHD and externaliz-
ing behaviour should be performed early in childhood
and followed up in adulthood by professionals with spe-
cific knowledge of treatment and behavioural interac-
tions with the environment. Furthermore, targeted
interventions should focus on the preventive effect of
academic achievement and higher education for adoles-
cents with ADHD, which could be crucial in avoiding il-
legal drug use, antisocial behaviour, and criminal
activity.
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Objectives. The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition

(DSM-5), emphasizes symptoms severity with regard to the diagnosis of attention deficit

hyperactivity disorder (ADHD). Many clinicians use neuropsychological test results as

objective measures of cognitive functions as part of the diagnostic work-up. The aim of

this study was to investigate whether the psychometric test results regarding verbal

workingmemory and processing speed are useful as indicators of the severity of attention

deficits and emotional dysregulation in adults with ADHD.

Methods. This observational cross-sectional clinical study included 418 adults diag-

nosed with ADHD according to the DSM-5. Attention deficit severity was defined based

on the inattentive subscale of the Adult ADHD Self-Report Scale. Emotional dysregu-

lation was assessed with the Deficient Emotional Self-Regulation scale. Verbal working

memory was measured with the Working Memory Index (WMI), and processing speed

was measured with the Processing Speed Index (PSI) from the Wechsler Adult

Intelligence Scale, third edition.

Results. The full-scale intelligence quotients of the participants were in the normal

range, with expected reductions in verbal working memory and processing speed. Only

processing speed was associated with attention deficits (b = �.056, p = .003). The

association between the psychometric test result for verbal working memory and

processing speed and that between the severity of attention deficits and emotional

dysregulation were weak (R2 < .1) and mostly non-significant.

Conclusion. The psychometric index scores for verbal working memory (WMI) and

processing speed (PSI) seem to have limited utility as indicators of the severity of attention

deficits and emotional dysregulation in adult ADHD patients.

When assessing attention deficit hyperactivity disorder (ADHD), clinicians often use

results from neuropsychological tests to obtain objective measures of the patient’s

cognitive function to supplement clinical assessments that are based on subjective self-

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and
reproduction in any medium, provided the original work is properly cited.

*Correspondence should be addressed to Espen Anker, Oslo ADHD Clinic, Kirkeveien 64B, 0366 Oslo, Norway (email:
espen.anker@online.no).

DOI:10.1111/jnp.12260

1

https://orcid.org/0000-0003-4960-1715
https://orcid.org/0000-0003-4960-1715
https://orcid.org/0000-0003-4960-1715
https://orcid.org/0000-0002-0750-6456
https://orcid.org/0000-0002-0750-6456
https://orcid.org/0000-0002-0750-6456
https://orcid.org/0000-0001-9616-0145
https://orcid.org/0000-0001-9616-0145
https://orcid.org/0000-0001-9616-0145
http://creativecommons.org/licenses/by/4.0/
mailto:
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjnp.12260&domain=pdf&date_stamp=2021-07-04


report questionnaires and interviews. There are several reasons for this. The symptoms

constituting ADHD are extreme variants of normal behaviours, and the boundary

between normality and pathology is based on clinical judgement. Several studies have

shown that the diagnosis of ADHD is highly dependent on the source of the report, thus
underscoring the need for objective assessments (Barkley, Fischer, Smallish, & Fletcher,

2002). In addition, some symptoms of ADHDmay reflect the presence of other disorders.

Clinical difficulties related to attention deficits have been confirmed in several studies

involving adults with ADHD (Barkley, 2010a; Bush, 2010; Halleland, Haavik, &

Lundervold, 2012; Seidman, 2006), and they have been reported in studies assessing

the severity of nine Diagnostic and Statistical Manual of Mental Disorders (DSM)-defined

inattentive symptoms, for example those reflected in the Adult ADHD Self-Report Scale

(ASRS) inattentive subscore (Fredriksen et al., 2014; Kessler et al., 2005; Silverstein et al.,
2019). Adults with ADHD also have impaired executive functioning (Silverstein et al.,

2020), but they do not necessarily exhibit attention deficits on psychometric tests (Fabio

& Capr�ı, 2017).
Emotional dysregulation, which is recognized as a transdiagnostic factor (Aldao, Gee,

De Los, & Seager, 2016), is a common feature in ADHD even though it is not part of the

criteria for the disorder (Barkley, 2010b; Barkley & Fischer, 2010; Connor, Steeber, &

McBurnett, 2010; Hirsch, Chavanon, Reichmann, & Christiansen, 2018; Landaas,

Halmøy, Oedegaard, Fasmer, & Haavik, 2012; Retz, Stieglitz, Corbisiero, Retz-
Junginger, & R€osler, 2012; Shaw, Stringaris, Nigg, & Leibenluft, 2014; Surman et al.,

2011, 2013). The clinical expression of emotional dysregulation is observable as

excessive and inappropriate emotional expressions, irritability, and outbursts of temper

(Shaw et al., 2014; Stringaris, 2011). This impulsivity with regard to anger is an important

and disabling feature associated with ADHD (Bunford, Evans, & Langberg, 2018; Skirrow

& Asherson, 2013). There is a strong relationship between anger and cognitive

distortions (Chereji, Pintea, & David, 2012), and frequencies of both the expression of

anger and cognitive distortion have been found to be associated with impaired executive
functioning (Persampiere, Poole, & Murphy, 2014). Psychometric testing for executive

functioning is frequently used in the neuropsychiatric assessment of ADHD, and one

core executive function is verbal working memory, which involves the mental retention

of auditory information that enables future action (Diamond, 2013). In several studies, a

close relationship was found between emotional regulation and the level of working

memory (Barkley, 1997; Jasielska et al., 2015; Jensen et al., 2018; Lima, Peckham, &

Johnson, 2018; Rutherford, Booth, Crowley, & Mayes, 2016). Emotional dysregulation

has not yet been conclusively defined, and there are several ways to measure, interpret,
and categorize emotional dysregulation. In our study, emotional dysregulation was

assessed based on eight relevant items (see Table 5) from the larger Current Behaviour

Scale–Self-Report, known as the Deficient Emotional Self-Regulation (DESR) question-

naire (Barkley, 1997, 2010a; Biederman et al., 2012; Surman et al., 2013). The concept of

emotional dysregulation has different aspects, involving both strong emotional

responses and the impaired regulation of emotions.

Working memory is an important executive function (Diamond, 2013), and working

memory deficits are well documented in adults with ADHD (Alderson, Kasper, Hudec, &
Patros, 2013). Psychometric tests of working memory can be used to differentiate

between thosewith andwithout ADHD in both children and adults (Willcutt, Doyle, Nigg,

Faraone, & Pennington, 2015). According to Allan Baddeley, working memory consists of

a central executive and two content/modality-specific components: a phonological loop

that handles verbal content and a visuospatial sketchpad that handles spatial content
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(Baddeley& Logie, 1999). Attention deficits/attention control is strongly related to central

executive function. In addition, attention deficits in ADHD seem to have a stronger

relation to the visuospatial component than to the phonological loop (Faraone &

Biederman, 2005; Nigg et al., 2005; Woods, Lovejoy, & Ball, 2002). Different theoretical
models have been developed to attempt to gain insight into working memory deficits in

ADHD (Barkley, 1997; Diamond, 2005; Rapport, Chung, Shore, & Isaacs, 2001). In our

sample, we analysedwhether verbal workingmemory was correlated with the severity of

either attention deficits or emotional dysregulation in ADHD.

Psychometric tests of processing speed measure the efficiency of cognitive executive

skills, and impairments revealed by such tests have been linked to reports of attention

deficits in children with ADHD (Kibby, Vadnais, & Jagger-Rickels, 2019; Thorsen, Meza,

Hinshaw, & Lundervold, 2018) and adults with ADHD (Tucha et al., 2017). Impaired
processing speed explains to a large extent the impairment in executive functions

(Butzbach et al., 2019). Impaired processing speed is linked to inattentive behaviour in

children with ADHD (Kubo et al., 2018), and slow processing speed predicts social

functioning in ADHDpatientswith inattention (Thorsen et al., 2018). It seems that slower

processing speed and attention deficit coexist and are important predictors of academic

achievement (Mayes & Calhoun, 2007). Studies have shown that theWAIS test results can

be used to adequately discriminate between adults with andwithout ADHD, although the

intragroup heterogeneity is substantial (Frazier, Demaree, & Youngstrom, 2004; Thaler,
Bello, & Etcoff, 2013; Theiling & Petermann, 2014; Woods et al., 2002). Measures of

working memory and processing speed can be used to discriminate adequately between

ADHD and control groups (Nikolas, Marshall, &Hoelzle, 2019). Deficits in verbal working

memoryhave been reported to be associatedwith parent-rated emotional dysregulation in

children with ADHD (Bunford et al., 2018), but others have not found this association in

adults with ADHD (Chereji et al., 2012; Skirrow & Asherson, 2013). In our sample, we

measured the correlations between processing speed and the severity of attention deficits

and emotional dysregulation in adult ADHD patients. The severity of the symptoms of
ADHD is emphasized in the DSM-5 (American Psychiatric Association, 2013), butwhether

the WAIS test scores are useful as an indicator of the severity of attention deficits and

emotional dysregulation is unknown.

Wehypothesize that verbalworkingmemory andprocessing speed are correlatedwith

the severity of attention deficits and emotional dysregulation, even after controlling for

covariates. The covariates that may affect the associations between neurocognitive test

results and the clinical features of ADHD include age (Ardila, 2007), sex (Rucklidge &

Tannock, 2001), education level (Reitan &Wolfson, 1995), and depression (Gorlyn et al.,
2006).

The aim of this study was to determine whether the WAIS test results for verbal

working memory and processing speed are useful as indicators of the severity of (1)

attention deficits and (2) emotional dysregulation in adults with ADHD.

To broaden our understanding of the topic, we also sought to determinewhether each

item on the attention deficit and emotional dysregulation scales was correlated with the

psychometric test results for verbal working memory and processing speed.

Material and methods

This was an observational cross-sectional clinical study.
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Participants

The study sample consisted of 418 adults aged 18–65 years who fulfilled the criteria for a

diagnosis of attention deficit hyperactivity disorder (ADHD) according to the DSM, Fifth

Edition (DSM-5; American Psychiatric Association, 2013). They were referred to a private
psychiatric outpatient clinic in Oslo, Norway, that specializes in psychiatric examination,

assessment, and treatment of adults with ADHD.

Recruitment was conducted between 2014 and 2018. All patients participating in the

study were assessed by a psychiatrist with the semi-structured Diagnostic Interview for

ADHD in Adults, second edition (DIVA 2.0; Kooij & Francken, 2010). The DIVA 2.0 is a

reliable tool for assessing and diagnosing adult ADHD (Ramos-Quiroga et al., 2019). A

clinical diagnosis of ADHD was made according to DSM-5 (American Psychiatric

Association, 2013). From 2014 to 2018, 418 of the assessed patients fulfilled the
diagnostic criteria for ADHD and were invited to participate in the study. Sixty-five per

cent of them were self-referred, and thirty-five per cent had been referred by health care

practitioners. All 418 patients (100%) gave their written consent to participate and were

included in the study. In accordance with the diagnostic criteria, all participants had

ADHD symptoms before the age of 12. At the time of inclusion in study, they had severe

ADHD symptoms that resulted in marked impairments in social or occupational

functioning. There were no exclusion criteria. None of the participants were under the

influence of stimulant medications, alcohol, or other drugs during the clinical assessment
or administration of the WAIS test. Comorbid disorders were assessed using the Mini-

International Neuropsychiatric Interview (MINI).

The study was approved by the Regional Medical Ethics Committee, South-East

Norway 2015/426. Assessments and the handling of data were carried out in accordance

with the relevant ethics standards and the principles of the Declaration of Helsinki.

Measures
The age of the participants was recorded in years at the time of enrolment. Sex was

recorded as female (scored as 0) or male (scored as 1) based on patient self-report. The

following sociodemographic information was collected. Marriage or cohabitation was

scored as 1, and all other statuses were scored as 0. If the participant was living with

children of whom they had at least partial custody, a score of 1 was recorded; otherwise,

even if they had no children, or children who lived somewhere else, a score of 0 was

recorded. Education levelwas categorized by the number of years of education as follows:

12 years or fewer was scored as 1, 13–15 years was scored as 2, and more than 15 years
was scored as 3. Employment was defined as ‘yes’ and scored as 1 if that employment was

reported as the main source of income; otherwise, it was scored as 0.

The level of depression was measured by the Montgomery–�Asberg depression rating

scale (MADRS), with all ten items summarized as a total score ranging from 0 to 60

(Montgomery &�Asberg, 1979). The MADRS is a reliable and valid screening instrument

for the evaluation of depression (Davidson, Turnbull, Strickland, Miller, & Graves,

1986).

ADHDsymptomseveritywasmeasured using theAdult ADHDSelf-Report Scale (ASRS)
Symptom Check List, v1.1 produced by the World Health Organization (World Health

Organization, 2003). The ASRS is a reliable and valid screening instrument for the

evaluation of ADHD in adults (Fredriksen et al., 2014; Kessler et al., 2005; Silverstein et al.,

2019). The ASRS questionnaire is composed of 9 attention deficit items (items 1–4 and 7–
11) and 9 hyperactive-impulsive items (items 5, 6, and 12–18; Fredriksen et al., 2014).
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Response options for each item range from 0 to 4. The items were marked by the

participant as never (0), rarely (1), sometimes (2), often (3), and very often (4). This

yielded a total attention deficit score ranging from 0 to 36 (see Table 4).

Emotional dysregulation was assessed with a questionnaire containing eight items
from the 99 items on the Current Behaviour Scale–Self-Report (CBS-SR) questionnaire,
known as theDESR scale (Barkley, 1997, 2010b; Barkley& Fischer, 2010; Biederman et al.,

2008; Surman et al., 2013). The eight items were as follows: 1: Quick to get angry or

become upset; 2: Easily frustrated; 3: Overreact emotionally; 4: Easily excited by activities

going on around me; 5: Lose my temper; 6: Argue with others; 7: Am touchy or easily

annoyed by others; and 8: Am angry or resentful. The eight items are described in Table 5,

and their response options range from 0 to 3. The itemsweremarked by the participant as

never or rarely (0), sometimes (1), often (2), and very often (3). This yielded a total ED
score ranging from 0 to 24 (see Table 5).

Verbal working memory was assessed by the Working Memory Index (WMI; tests of

Arithmetic, Digit Span and Letter-Number Sequencing), and processing speed was

assessed with the Processing Speed Index (PSI; tests of Digit Symbol-Coding, Symbol

Search) from the Wechsler Adult Intelligence Scale, 3rd edition (WAIS-III).( Evers et al.,

2012; Kaufman, 1999; Wechsler, 1997; Wechsler, Nyman, & Nordvik, 2003) The test

scores included in the statistical analyses were the age-corrected scale scores.

Procedure

The data were collected during routine assessments performed by a psychiatrist in an

outpatient clinic. Psychometric testing was completed by a special education teacher

with experience and expertise in ADHD and the use of the WAIS-III.

After the assessment, the patients were asked if they approved the use of their clinical

information in an anonymous form in the statistical analyses for this clinical trial.

Statistical analysis

Frequencieswith per cent proportions are reported for all categorical variables andmeans

with standard deviations are reported for continuous descriptive variables.Weperformed

chi-square tests or t-tests to compare sociodemographic characteristics between females

andmales. All testswere two-tailed, anddifferenceswere considered significant ifp < .05.

Continuity correction was performed, and Asymp. Sig. (2-sided) was recorded. t Tests

were used to compare continuous variables between females and males.
We used linear regression analyses to examine associations between measures of self-

reported attention deficit (the ASRS subscore), or self-reported emotional dysregulation

(the DESR scale) as the dependent/outcome variables, and sociodemographic variables,

the MADRS score, the Working Memory Index (WMI) and the Processing Speed Index

(PSI) as the independent variables. The test scores from the WAIS-III included in the

statistical analyses were the age-corrected scale scores. We used Cronbach’s alpha to

assess the internal consistency and reliability of the eight items from the DESR scale.

Cronbach’s alpha for the eight scale items in our sample was .86, indicating high internal
consistency.

Given our two hypotheses, we used the Bonferroni correction and considered

differences significant if p was < .025. For all association tests, beta ratios with 95%

confidence intervals were calculated as the measurement of the effect size. To measure

the explained variance, we used theR2-squared value. If theR2 value was <.30, the effect
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was consideredweak. If the R2 value was between .30 and .50, the effect was considered

moderate. If the R2 value was >.50, the effect was considered strong (Moore, Notz, &

Notz, 2006).

We used Pearson correlation analyses to examine the associations of each of the nine
attention deficit items on the ASRS and each of the eight emotional dysregulation items on

the DESR scale with the Working Memory Index (WMI) and the Processing Speed Index

(PSI).

There were no missing data. All statistical analyses were performed using IBM SPSS

version 22 (IBM, 2013).

Results

Table 1 shows the demographics, depression severity (as the MADRS score), attention

deficit ASRS subscale score, hyperactive-impulsive ASRS subscale score, totalWAIS score,

and fourWAIS subindex scores in the females (n = 188) andmales (n = 230) in this study.

More females than males lived with children. A total of 61.7% of the participants reported

employment as their main source of income, and nearly 51.4% reported that they had

receivedmore than 12 years of education. The frequencies of psychiatric comorbidities in
this sample were 12.9% for depressive disorders, 31.8% for anxiety disorders, and 13.6%

for substance use disorders.

The mean hyperactive-impulsive score (SD), mean attention deficit score (SD), and

mean emotional dysregulation score (SD) are reported. Females in our sample scored

higher on all three measures. The table also shows the WAIS profile of our sample. The

mean full-scale intelligence quotient (FSIQ) in our sample was 103.2 (SD: 13.8), and

females had an average FSIQ of 101.3,whilemen had an average FSIQ of 104.8. Both sexes

had typical profiles with significantly reduced scores on the Working Memory Index
(WMI) and Processing Speed Index (PSI) compared to those expectedbased on their FSIQ.

Significant correlations (p < .001) were found between all four subindex scores on the

WAIS (data not shown).

The severity of attention deficits, as reflected in the ASRS attention deficit subscale

score, was significantly correlated only with the PSI (Pearson correlation�.16, p < .001).

The severity of hyperactivity and impulsivity, as measured by the ASRS hyperactivity-

impulsivity subscale, was significantly correlated with the FSIQ (Pearson correlation

�.19, p < .001) and all four subindex scores but was not associated with any of the
independent variables in the adjusted model (data not shown).

The severity of emotional dysregulation, as measured by the DESR scale score, was

significantly correlated with the FSIQ (Pearson correlation �.23, p < .001) and with all

four subindex scores.

Table 2 shows the linear regression model of the associations between the outcome/

dependent variable attention deficit severity, as measured by the ASRS inattention

subscore, and the independent variables of age, sex, education level, depression, the

WMI, and the PSI. The PSI (b = �.056, CI�0.094 to�0.017, p = .005) but not theWMI (b
=�.012,CI:�0.049 to 0.025,p = .52)was associatedwith attention deficits. TheR square

(explained variance) for the fully adjusted model was .026, that is the model explained

only 2.6% of the variance in attention deficits in our sample. None of the covariates were

significantly associated.

Table 3 shows the linear regression model of the associations between the severity of

emotional dysregulation, as measured by the DESR scale, as the outcome/dependent
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variable and the independent variables of age, sex, education level, depression, the WMI

and the PSI. Neither the WMI (b =�.05, CI:�0.095 to�0.002, p = .041) nor the PSI (b =
�.03, CI: �0.08 to �0.13 p = .22) were associated with the severity of emotional

dysregulation in the adjusted model after the Bonferroni correction, with significance

based on p < .025. Depression was associated with the severity of emotional dysregu-

lation (b = .13, 95% CI: 0.05–0.21, p = .002). The R-squared value (explained variance)

for the fully adjustedmodelwas .098, that is themodel explained only 9.8% of the variance

Table 1. Demographic characteristics, depression (MADRS score), ASRS scores measuring attention

deficits and hyperactivity-impulsivity separately, emotional dysregulation measured by the Deficient

Emotional Self-Regulation (DESR) scale andWAIS scores with four subindex scores, in 418 adult patients

diagnosed with ADHD in a psychiatric outpatient clinic specializing in the examination and treatment of

ADHD

All (n = 418) Male (n = 230) Female (n = 188)

Age range 18–69 18–67 18–69
Age: mean (SD) 36.6 (11.5) 36.1 (11.8) 37.2 (11.1)

Education years (%)

≤12 203 (48.6) 122 (53.0) 81 (43.1)

13–15 179 (42.8) 92 (40.0) 87 (48.6)

>15 36 (8.6) 16 (7.0) 20 (10.6)

Married/cohabiting 188 (45.0) 105 (45.7) 83 (44.1)

Living with children 178 (42.6) 86 (37.4) 92 (48.9)*
Employment 258 (61.7) 149 (64.8) 109 (58.0)*
Depression-MADRS score, mean (SD) 12.4 (6.4) 12.4 (6.9) 12.4 (5.7)

Comorbidity

Depressive disorders (%) 54 (12.9) 28 (12.2) 26 (13.8)

Anxiety disorders (%) 133 (31.8) 58 (25.2) 75 (39.9)**
Substance use disorders (%) 57 (13.6) 36 (15.7) 21 (11.2)

ASRS: Attention deficit score, mean (SD) 27.3 (4.4) 26.9 (4.4) 27.8 (4.2)*
ASRS: Hyperactivity-impulsivity score, mean (SD) 23.8 (6.5) 23.1 (6.7) 24.6 (6.3)*
Emotional dysregulation score, mean (SD) 12.1 (5.5) 11.0 (5.6) 13.4 (5.0)***
WAIS total score: FSIQ

Mean (SD) 103.2 (13.8) 104.8 (13.5) 101.3 (14.0)**
Range 66–151 71–151 66–145

Verbal Comprehension Index

Mean (SD) 105.9 (12.7) 107.2 (12.6) 104.2 (12.7)**
Range 74–161 82–150 74–145

Perceptual Organizational Index

Mean (SD) 110.5 (16.0) 111.6 (15.8) 109.2 (16.2)

Range 70–150 70–150 72–148
Working Memory Index (WMI)

Mean (SD) 90.5 (13.1) 92.3 (12.3) 88.2 (13.1)**
Range 57–136 65–136 57–126

Processing Speed Index (PSI)

Mean (SD) 88.1 (12.5) 88.3 (12.7) 87.2 (12.3)

Range 57–125 60–125 57–120

Note. Numbers (percentage) or means (standard deviation) are reported. Sexes are compared with the

chi-squared test or t-test.

*p < .05.; **p < .01.; ***p < .001. (Females compared with males.)
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in emotional dysregulation in our sample. Age and education level did not contribute to

the explained variance, but being female was significantly associated with emotional

dysregulation (b = �2.13, 95% CI: �3.18 to �1.09, p < .001), and depression was also

significantly associated with emotional dysregulation (b = .13, 95% CI: 0.05–0.21,
p = .002).

Table 4 shows the nine attention deficit items in theDSM-5 ADHDcriteria and the nine

corresponding inattentive items on the ASRS, the Pearson correlations with the WMI and

PSI and the significance (2-tailed). Four items pertaining to attention deficits were

correlated with the WMI (ASRS items 1, 3, 7, and 9), and four items were correlated with

the PSI (ASRS items 2, 3, 9, and 11). Three items were correlatedwith neither (ASRS items

4, 8, and 10).

Table 5 shows the eight items pertaining to emotional dysregulation composing the
Deficient Emotional Self-Regulation (DESR) scale, the Pearson correlations with the WMI

and the PSI and the significance (2-tailed). All but one item (DESR item 4: Easily excited by

activities going on around me) were correlated with both the WMI and PSI.

Discussion

Themain finding in this studywas that the correlations between the psychometric tests of

verbal working memory and processing speed and the severity of attention deficits and

emotional dysregulation were weak (R2 < .1) and mostly not significant. Only processing

speed was associated with the severity of attention deficits (b = �.056, p = .003). The

psychometric WAIS test index scores for verbal working memory (WMI) and processing

speed (PSI) seem to have limited utility as indicators of the severity of inattention and

emotional dysregulation in adults with ADHD.

In our sample, 51.4% of the patients had attained a university degree or graduate
degree, which is higher than the proportion of the general Norwegian population (34.6%;

https://www.ssb.no/en/utdanning/statistikker/utniv). Participants in our sample had a

61.7% employment rate, which is lower than the 70.3% in the general population (https://

www.ssb.no/en/arbeid-og-lonn/statistikker/aku).

In our sample, we found a mean FSIQ of 103.1 (Table 1), which is just above the

general population mean, indicating good cognitive function. This finding is contrary to

previous studies that have shown ADHD patients as a group to have lower FSIQ scores

than the population-based norms (Bridgett & Walker, 2006), primarily due to reduced
scores on the WMI and PSI (Harrison, DeLisle, & Parker, 2008; Iverson, Lange, Viljoen, &

Brink, 2006; Theiling & Petermann, 2014;Wechsler, Coalson, & Raiford, 2008). There has

been a minor discussion regarding whether adults with ADHD perform differently from

normal controls on the FSIQ (Faraone & Biederman, 2005; Nigg et al., 2005), but our

findings confirmed a normal FSIQ mean score and range, at least in this sample.

We found significant reductions in the WMI and PSI scores compared to the FSIQ

scores for both sexes (Table 1),which is in linewith the findings reported in the literature

(Harrison et al., 2008; Iverson et al., 2006; Theiling & Petermann, 2014; Wechsler et al.,
2008).

In our sample, verbal working memory was not associated with the severity of

attention deficits in the adjustedmodel. This is in linewith other studies,which foundonly

weak correlations between working memory scores and self-reports in individuals with

ADHD (Barkley & Murphy, 2011). Self-reported symptom severity measures in adult

ADHD patients usually do not correlate with the objective psychometric performance

10 Espen Anker et al.
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tests (Woods et al., 2002) and correlate only weakly with WAIS performance (Theiling,

Petermann, & Daseking, 2013). Others have found that ADHD symptom severity

correlated significantly with working memory (Alderson et al., 2013; Brydges, Ozolnieks,

& Roberts, 2017), but the correlations between working memory tests and self-reported

rating scales were weak and mostly not significant (Barkley & Murphy, 2011). All these

findings indicate that the importance of working memory deficits in ADHD is consistent

and persists into adulthood and that methodological variability may explain whyworking

memory deficits have not been uniformly detected (Alderson et al., 2013; Kasper,
Alderson, & Hudec, 2012).

According to Baddeley’s definition of working memory, there are two modality-

specific components, namely a phonological loop (verbal working memory) and a

visuospatial sketchpad (Baddeley et al., 1999). Earlier research has found attention deficits

in ADHD to be more closely tied to the visuospatial component than to the phonological

loop (Martinussen, Hayden, Hogg-Johnson, & Tannock, 2005; Rapport et al., 2008;

Rhodes, Park, Seth, & Coghill, 2012).

In our sample, the severity of attention deficits was not associatedwith verbalworking
memory (the phonological loop), as measured by the WMI, after adjusting for other

covariates (Table 2). This is in line with previous studies that found that measures of

attention deficits in ADHD are unrelated to verbal working memory (Martinussen et al.,

2005); however, other studies found that verbal workingmemory is an important domain

of cognitive dysfunction in ADHD (Ramos, Hamdan, & Machado, 2019).

In our sample, theWMI correlated with four out of nine inattentive items on the ASRS

(see Table 4), which underscores the fact that the WMI captures only a part of the

attention deficits in ADHD, namely, the ‘verbal working memory deficit’. Verbal working
memory is commonly viewed as the temporary maintenance of verbal information and is

an immediate form of memory used to transform verbal information, such as speech,

into meaning (Caplan &Waters, 1999). A person with impaired verbal working memory

might experience the following: ‘I hear what you say, but I don’t understand what you

Table 5. Emotional dysregulation was measured as Deficient Emotional Self-Regulation (DESR) scale

items and correlatedwith the workingmemory index (WMI) and processing speed index (PSI) in a clinical

sample of 418 adult patients with ADHD

Deficient Emotional

Self-Regulation (DESR)

items:

Working Memory Index (WMI) Processing Speed Index (PSI)

Pearson

correlation Significance (p)

Pearson

correlation Significance (p)

1: Quick to get angry or

become upset

�.188 <.001 �.112 .022

2: Easily frustrated �.157 .001 �.126 .010

3: Overreact emotionally �.139 <.001 �.145 .003

4: Easily excited by activities

going on around me

�.015 .762 .057 .245

5: Lose my temper �.209 <.001 �.111 .024

6: Argue with others �.116 .018 �.142 .004

7: Am touchy or easily

annoyed by others

�.113 .022 �.136 .006

8: Am angry or resentful �.145 .003 �.101 .039

Note. Pearson correlations with significance (2-tailed) for each item are shown.
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mean’. A specific question to assess this would be: Do you often have difficulties

understanding what people say? Do you often misinterpret what other people say? Do

you often have difficulties interpreting the meaning of a sentence spoken to you? Do

other people often comment that you have not understood their verbal intention or

sentence? These questions would enable us to better understand specific parts of the

clinical difficulties involved in a verbal working memory deficit, and these suggested

questions are slightly different from the four verbal attention deficit items in the DSM (See

Table 4. ASRS item 1, 3, 7, 9).

In our sample, the severity of attention deficits was associated with decreased scores

for processing speed, such as the PSI (see Table 2). This is in line with other studies in

adults with ADHD (Barkley &Murphy, 2011; Schweiger, Abramovitch, Doniger, & Simon,

2007; Shanahan et al., 2006). An impaired PSI has been found to correlatewith inattention
in children with ADHD (Kubo et al., 2018; Thaler et al., 2013; Yang et al., 2013). Severe

attention deficits in children correlate with an impaired PSI (Jacobson, Geist, & Mahone,

2018). Our finding is in line with other studies that have shown that adults with ADHD

have significant reductions in processing speed, as reflected in low PSI scores on the

WAIS-IV (Wechsler et al., 2008). Other studies have not found that processing speed is

associated with ADHD symptom severity (Brydges et al., 2017). Impaired processing

speed has been reported to be weakly correlated with self-reported attention deficit

ratings given by individuals with ADHD (Barkley & Murphy, 2011).
In our sample, the PSI correlated with four out of nine items pertaining to attention

deficits (ASRS scores for attention deficit, Table 4), which underscores that the PSI

captures only a part of attention deficits in ADHD, namely the ‘processing speed deficit’.

Processing speed is the pace atwhich you take in information,make sense of it, and begin

to respond (Horning & Davis, 2012). In our sample, we found that the mean processing

speed was significantly reduced compared to the mean FSIQ score. Questions that could

solicit information about processing speed would be as follows: How often do you have

difficulties starting boring tasks you should have done? How often is it difficult to stay

on the right track for your boring tasks?Howoften do youmissmeeting the goal of your

boring tasks? These questions are also slightly different from the four original DSM items

that correlated significantly with processing speed (see Table 4: ASRS items 2, 3, 9, 11).

In our study, emotional dysregulationwas not associatedwith verbalworkingmemory

or the WMI score after adjusting for covariates (see Table 3). This is in contrast to a

previous study that found that deficits in verbalworkingmemorywere associatedwith the

severity of parent-rated emotional dysregulation in childrenwithADHD (Uderman, 2015);

however, other studies have not found this association in adultswith ADHD (Gisbert et al.,
2019; Surman et al., 2015). In our sample, both depression and female sex were

significantly associated with emotional dysregulation and may to some extents have

affected the adjusted regression analysis. Additionally, applying the Bonferroni correction

and considering differences significant if p < .025 favoured a non-significant result. In an

unadjustedmodel, emotional dysregulationwas associatedwith both theWMI (B = �.08,

95% CI: �0.12 to �0.040, p < .001, R2 = .035) and PSI (B = �.058, 95% CI: �0.10 to

�0.016 p = .007, R2 = .017). There were correlations between emotional dysregulation

and verbal working memory and processing speed, but the causal relations were difficult
to assess.

Verbalworkingmemory impairment has longbeen recognized as an important domain

of cognitive dysfunction in ADHD (Moore et al., 2006), and since verbal workingmemory

tasks typically involve the ability to recall language perception and production (Acheson

&MacDonald, 2009), decreased scores for verbal working memory may reflect impulsive
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and aggressive verbal behaviour (Kockler & Stanford, 2008). Our finding underscores

these earlier findings that aggression, as defined in emotional dysregulation, is linked to

verbal working memory deficits.

Decreased executive function has long been linked to physical aggression in boys
(S�eguin, Pihl, Harden, Tremblay, & Boulerice, 1995), and poor verbal working memory

storage in children may be associated with greater peer rejection (McQuade, Murray-

Close, Shoulberg, &Hoza, 2013). The association between higher levels of aggression and

decreased levels of verbal working memory has also been seen in studies in the general

adult population (Colby, 2008), and this may provide a new goal for verbal working

memory training, that is, a reduction in emotional dysregulation. People with low verbal

working memory capacity compared with their FSIQ score may not comprehend all

relevant arguments in a verbal discussion andmay thereforemisunderstand,misinterpret,
or misjudge more easily. Misunderstanding is a main source of anger (Lochman, Barry,

Powell, &Young, 2010). If so, thismay encourage clinicians to try verbalworkingmemory

training as an additional therapeutic approach to achieve better emotional regulation in

ADHD patients, although anger regulation and other aspects of emotional dysregulation

should still be treated directly.

In our sample, the emotional dysregulation items on the DESR scale correlated with

both verbal working memory and processing speed, with correlations observed for seven

out of the eight items on theDESR scale (seeTable 5). The relationshipbetween anger and
cognitive distortions (Chereji et al., 2012) and the frequencies of both the expression of

anger and cognitive distortion have been linked to decreased executive functioning

(Persampiere et al., 2014). Explosive anger, labelled emotional dysregulation, has been

understood as a distortion and adisabling feature of ADHD(Bunford et al., 2018; Skirrow&

Asherson, 2013).

Methodological considerations
In this paper, we assumed that the participants reported their true beliefs regarding their

subjective dysfunction. This clinical report from the patient is the basis for the diagnosis of

ADHD, and in our paper, for the measurements of the severity of attention deficits and

emotional dysregulation. Patients may, however, underreport or exaggerate their

difficulties. What is considered to be the reference state of normality may also differ. In

our paper, we considered what the patient reported to be fact, even though it was a

subjective truth.

Psychometric tests are more objective. However, the results may not reflect everyday
functioning. It is possible that some patients score well in a controlled, optimized test

situation but are more impaired in their everyday life. This may result in clients reporting

severe attention deficits in everyday life without having impaired test scores. When these

differences between subjective reports and objective test results occur, they are not

necessarily conflicting but may rather complement each other.

The sex differences we see in Table 1 reflect the participants in our sample. There is a

selection bias given that the two sexesmay seek help at different levels of impairment, and

therefore, we cannot generalize sex differences in our sample to the general ADHD
population.

Despite the performance of extensive psychological, biological, and neuroscientific

studies, it has not been possible to establish a general unified agreement on the

categorization of working memory; therefore, several working memory tasks are used in

workingmemory studies (such as the Sternberg task, n-back task, Corsi block-tapping test,
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Wechsler’sMemory Scale, andworkingmemory subtests of theWAIS; Chai, AbdHamid,&

Abdullah, 2018). Barkley suggested that working memory is one out of four executive

functions that is impaired in ADHD (Barkley, 1997) and that this could be assessed by a

questionnaire such as the Behaviour Rating Inventory of Executive Function (BRIEF;
Gioia, Isquith, Guy, & Kenworthy, 2000). Even though the WAIS is the most frequently

used psychometric test among clinical neuropsychologists (Rabin, Paolillo, & Barr, 2016)

and there is a consensus that the WAIS measures working memory to some extent (Hill

et al., 2010), it has certain limitations with regard to measuring working memory. There

are three reasons to be wary of using the WAIS WMI to measure working memory:

The first reason is that the WMI only measures verbal and not visuospatial working

memory, so the question iswhether theWMImeasures not the true ‘workingmemory’ of a

person but rather their verbal understanding and education (Chai et al., 2018). The tests
are only auditory. Tests of visual working memory that could have completed the picture

are lacking (Egeland, 2015; Egeland, Bosnes, & Johansen, 2008). However, according to

Baddeley (Baddeley & Hitch, 2001; Baddeley et al., 1974), the most important part of

working memory is the central executive function, which is thought to not be modality-

specific.

The second reason is that theWMI includes an arithmetic task that also correlates with

verbal comprehension tests because linguistically formulated assignments place substan-

tial demands on verbal understanding (Arnau & Thompson, 2000). The correlation
between arithmetic and language tests may also be due to a third variable. Good linguistic

and technical accounting skills are particularly affected by education, and calculation

tasks can hardly be considered working memory tests (Egeland et al., 2008).

The third reason is that reduced scores on the WMI are not specific for ADHD but are

sensitive for nearly all psychiatric disorders, while the PSI is more specific for ADHD

(Egeland et al., 2009; Theiling et al., 2013). Others have explained this based on the fact

that WMI impairment may be related to symptom severity in general psychopathology

(Brydges et al., 2017).
In our sample, we had a wide range of FSIQ estimates. It is possible that participants

with a very high FSIQ will experience severe problems even when they have a moderate

index score of WMI or PSI within the normal range. Adjustments for this were not

performed in this paper.

Strengths and limitations

The strengths of the study include a naturalistic design with the inclusion of a large
number of participants referred for the examination and treatment of ADHD. They were

recruited from a large area and over a long period of time. There were no exclusion

criteria, and everyone who met the ADHD criteria was asked to participate in the study.

The rate of consent and the number of participants were high.

The inclusion of patients attending a private and not a governmentally funded ADHD

clinic questions the representativeness of the study sample with regard to the adult

population with ADHD in general. The participants may have a higher socioeconomic

status and be less impaired than those attending public outpatient clinics or hospitals.
Additionally, the prevalence of comorbidities may not be representative of those in the

total ADHD patient population. However, we assume that differences in the sample

selection may primarily affect the mean scores and, to a lesser extent, the associations

between themean scores (Nohr &Olsen, 2013; Rothman, Gallacher, &Hatch, 2013). The
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associations betweenWAIS scores and ADHD or emotional dysregulation severity should

therefore be considered in a more general context.

The use of the WAIS-III and not the newer WAIS-IV is a weakness of this study. The

WAIS-IV provides superior measurement, scoring, and structural models to measure the
FSIQ than the WAIS-III (And & Benson, 2013), but working memory is still tested only in

the auditorymodality (Egeland, 2015). Both theWAIS-III andWAIS-IV detect reductions in

working memory and processing speed in adults with ADHD, which suggests that the

identification of such deficits with both versions of the WAIS remains robust (Wechsler

et al., 2008). Altogether, the WAIS-IV is better and newer but not a radically different

assessment instrument than the WAIS-III. We therefore believe the statistical results and

the results reported in this article would not have been radically different if the WAIS-IV

had been used.

Clinical implications

The symptoms of attention deficits in ADHD are related to the subjective experience of

being inattentive and are associated with the objective finding of processing speed

deficits. Emotional dysregulation is a subjective awareness of experiencing explosive

anger but was not associated with verbal working memory (WMI) or processing speed

(PSI) as measured by the WAIS test.
In our adult ADHD sample, we found typical reductions in the WMI and PSI, but only

the PSI was associated with attention deficits, and the power of this association was

limited. It seems that objectively tested verbal working memory and processing speed

measure only parts of the subjective experience of attention deficits and emotional

dysregulation.

Extending the WAIS test battery by including measures of visuospatial working

memory couldmake this psychometric tool more suitable formeasuring attention deficits

in ADHD.
Weak correlations between items of attention deficit (ASRS subscore) and emotional

dysregulation (DESR) indicate that the questions on these questionnaires do not fully

reflect verbal workingmemory and processing speed. Alternative questions, as suggested

in the paper, may better reflect these parameters.

Conclusions

The participants in our adult ADHD sample had normal mean FSIQ score, with the
expected typical reduction in verbal working memory, as reflected on the WMI, and

processing speed, as reflected on the PSI. Only processing speed was associated with the

severity of attention deficits, but the effect size of the association was small. Our results

indicate that the correlations between the severity of attention deficits and emotional

dysregulation and psychometric tests of verbal working memory and processing speed

wereweak (R2< .1) andmostly not significant. ThepsychometricWAISWMI andPSI seem

to have limited utility as indicators of the severity of attention deficits and emotional

dysregulation in adult ADHD patients.
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