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Abstract 

In this study we leveraged on complete nationwide prescription data for the total adult population in 

Iceland (N=227,000), to examine how attention-deficit/hyperactivity disorder (ADHD) drugs have been 

used over the past decade. In particular we aimed to describe the prevalence, incidence and duration 

of use of stimulants and atomoxetine, among adults (≥19 years) in Iceland, with regard to sex, age, type 

of drug and specialty of the prescribing physician.  

Our results indicate that the 1-year period prevalence of ADHD drug use rose, from 2.9 to 12.2 per 1,000 

adults between 2003 and 2012, with the most pronounced increases among young adults (19-24 years). 

The annual incidence increased 3-fold, similarly among men and women. Extended release 

methylphenidate formulations were the most commonly used ADHD drugs. Specialists in psychiatry 

initiated treatment in 79% of new adult ADHD drug users. The proportion of users still receiving 

treatment after one year varied from 43.0% (19-24 years), 57.2% (25-49 years) to 47.5% (50+ years). 

After 3 years, the corresponding proportions still on treatment were 12.4%, 24.5% and 24.3%, and after 

5 years 7.9%, 15.9% and 16.8%.  

These results of increasing ADHD drug use and short treatment durations call for further investigation 

of the quality of treatment regimens for adults with ADHD and better follow-up of patients treated with 

ADHD drugs.  

 

Keywords: attention deficit/ hyperactivity disorder; ADHD; pharmacoepidemiology; drug utilization; 

treatment duration; central nervous system stimulants; adults 
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Ágrip 

Rannsóknir sýna að 50% einstaklinga sem greindir eru með einkenni athyglisbrests með ofvirkni 

(Attention Deficit Hyperactivity Disorder;  ADHD) í æsku hafa enn einkenni á fullorðinsárum. Rannsóknir 

sem gerðar hafa verið á umfangi og þróun notkunar ADHD lyfja á Íslandi hafa fyrst og fremst snúið að 

börnum. Engin heildstæð úttekt hefur verið gerð á ADHD lyfjanotkun hjá fullorðnum einstaklingum á 

Íslandi. 

Markmið þessarar rannsóknar var að lýsa algengi og nýgengi ADHD lyfjanotkunar sem og 

meðferðarlengd meðal fullorðinna á Íslandi á árunum 2003-2012. Mynstur notkunar var greint með tilliti 

til kyns, aldurs, tegund lyfja og sérgrein læknis sem ávísaði lyfinu. Rannsóknin er lýsandi 

lyfjanotkunarrannsókn sem byggir á gögnum úr Lyfjagagnagrunni Embætti landlæknis. Þýði 

rannsóknarinnar voru einstaklingar búsettir á Íslandi eldri en 18 ára á rannsóknartímabilinu.  

Árlegt algengi ADHD lyfjanotkunar hækkaði úr 2,9 á hverja 1000 fullorðna árið 2003 í 12,2 á hverja 1000 

árið 2012. Aukningin var mest áberandi hjá aldurshópnum 19-24 ára. Þreföld aukning var á nýjum 

notendum yfir rannsóknartímabilið. Langvirkandi metýlfenidat reyndist vera algengasta ADHD lyfið. 

Upphaf ADHD lyfjameðferðar hófst í 79% tilfella hjá sérfræðingum á sviði geðlækninga. Hlutfall þeirra 

notenda sem enn voru í meðferð eftir 1 ár var frá 43.0% (19-24 ára), 57.2% (25-49 ára) og 47.5% (50 

ára og eldri). Eftir þrjú ár, voru 12.4%, 24.5% og 24.3% einstaklinga í sömu aldurshópum enn í meðferð 

og 7.9%, 15.9% og 16.8% eftir 5 ár.   

Niðurstöður okkar sýna töluverða aukningu á notkun ADHD lyfja hjá fullorðnum á Íslandi síðastliðinn 

áratug en jafnframt að meirihluti einstaklinga hættir notkun á innan við ári frá upphafi meðferðar. Bendir 

þetta til að nauðsynlegt sé að skoða nánar gæði meðferðarúrræða fyrir fullorðna einstaklinga með ADHD 

sem og eftirfylgni í lyfjameðferð á Íslandi.  

 

Lykilorð: athyglisbrestur með ofvirkni; ADHD; lyfjafaraldsfræði; lyfjanotkun; meðferðarlengd; örvandi 
lyf; fullorðnir 
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Introduction 

 

1 Attention-Deficit/Hyperactivity Disorder 

Attention-Deficit/Hyperactivity Disorder (ADHD) is among the most commonly diagnosed psychiatric 

disorders throughout most of Europe and the United States (US) (Kooij et al., 2010). It was long thought 

that ADHD was limited to children and adolescents and had no persistent impact in adult life. However, 

more recent studies have shown that ADHD symptoms are still present in about 50% of individuals who 

have been identified in childhood (Biederman et al., 2010; Kooij et al., 2010; Mannuzza et al., 1993; 

Mannuzza et al., 1991; Wilens et al., 2011). Studies on the extent of ADHD indicate that the prevalence 

among children and adolescents is between 3-9% of the general population and up to 5% in adults 

(Kessler et al., 2006; Polanczyk et al., 2007).  

1.1 Adult ADHD 

ADHD is a common heterogeneous behavioral disorder characterized by the primary symptoms of 

hyperactivity, impulsivity and inattention (National Institute for Health and Clinical Excellence, 2008).  As 

the varying nature of the disorder can lead to different manifestation of symptoms among patient the 

symptomology has been categories into three subtypes, predominantly inattentive type, predominantly 

hyperactive-impulsive type and combined type (American Psychiatric Association., 2000; Kooij et al., 

2010; National Institute for Health and Clinical Excellence, 2008). According to the fourth edition of  

Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) (American Psychiatric Association., 

2000) the current diagnosis criteria includes a list of 18 symptom items, with nine for hyperactivity-

impulsivity and nine for inattention. The definition of the condition is more restricted in the International 

Classification of Disease (ICD-10) (World Health Organisation, 1993), and is referred to as hyperkinetic 

disorder.  

Although all of the symptoms can persevere from childhood into adulthood, inattention tends to be 

more visible amongst adults whereas hyperactivity can diminish throughout the course of the condition 

(Asherson et al., 2012; Faraone et al., 2000; McCarthy et al., 2013). Adults with ADHD also show 

symptoms of inability to sustain attention, disorganization, forgetfulness and poor time management 

skills. Furthermore, some adults continue to have problems with symptoms of hyperactivity and 

impulsivity; and mood instability such as irritability, volatility and swift mood changes (Skirrow et al., 

2009). Though mood instability is not considered a core symptom of ADHD, it is increasingly being 

recognized as a related symptom, especially amongst adults with untreated ADHD (McCarthy et al., 

2013; Skirrow et al., 2009). These differences in symptomology from childhood to adulthood are not 

currently addressed, in either of the diagnostic criteria. The issues pertaining the differences in 

symptomology will be discussed further in section 1.1.1.      

Co-morbidity is very common among both adults and children with ADHD. It has been estimated that 

almost two-thirds of children have one or more co-morbid conditions and three-fourths of adults have at 



  

11 

 

least one other disorder (Kooij et al., 2010). Co-morbid condition can include oppositional defiant and 

conduct disorder, anxiety and mood disorders, tics or Tourette syndrome, learning disorders, pervasive 

developmental disorders, personality and substance use disorders (Biederman et al., 1993; Kooij et al., 

2010; Murphy & Barkley, 1996; Murphy et al., 2002; Reinhardt & Reinhardt, 2013).  

During childhood, boys are about three to five times more likely to be diagnosed with ADHD than 

girls (Kooij et al., 2010). However, research suggests that in adulthood the sexes are equally affected 

by ADHD, resulting in more women than men diagnosed for the first time as adults (Biederman et al., 

2002; Fayyad et al., 2007; Kooij et al., 2010; Nutt et al., 2007; Simon et al., 2009). 

As seen in figure 1, developed by Asherson et al. (2012), the psychosocial burden of adult ADHD is 

quite vast and can affect most aspects of day to day life. As well as the increased risk of other 

psychopathological conditions, ADHD in adults can have adverse effects on relationships and increased 

rates of both accidents and criminal behavior (Asherson et al., 2012; Chang et al., 2014; Lichtenstein et 

al., 2012; Moya et al., 2014; Reinhardt & Reinhardt, 2013).     

 

 

Figure 1: Psychosocial burden of adult ADHD 

Reprinted from “Under diagnosis of adult ADHD: cultural influences and societal burden,” by Asherson, et al., 2012, Journal of 

attention disorders, 16(5 Suppl), p. 275. 

1.1.1 Diagnosis 

The most commonly used criteria used for diagnosis are either based the ICD-10 (see appendix A) - 

then as hyperkinetic disorder or with the DSM-IV (see appendix A). As there is no single definitive test 

for ADHD, whether psychological or biological, the diagnosis should follow a multi-agency and multi-

professional approach. Due to the heterogeneous nature of the disorder, establishing the diagnosis in 

adults relies on a thorough examination performed by a specialist. The examination needs to assess 

any psychopathology – both past and present, impairments caused by the symptoms, the age of onset 
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and course of the symptoms, how the disorder presents itself in different circumstances and if the 

disorder is the only possible explanation for the symptoms (Asherson et al., 2012; National Institute for 

Health and Clinical Excellence, 2009).  

The ADHD diagnosis criteria have been at the center of constant controversies over the years. The 

main criticisms can be summarized into three categories technical, sociological and validity-based 

(National Institute for Health and Clinical Excellence, 2009). The focus of the technical critiques is on 

the practicableness of the diagnosis criteria. Specifically in regards to the wording and specificity of the 

criteria, lack of criteria and guidance for adult diagnosis and accurate differentiation from coexisting 

conditions (National Institute for Health and Clinical Excellence, 2009). The sociological critiques focus 

on the fact that the diagnosis criteria does not provide adequate adjustments and considerations for sex, 

class or ethnicity, the effects of social pressure, stereotyping and the inflated media reports (National 

Institute for Health and Clinical Excellence, 2009).  Finally, the validity critiques question the very 

existence of the disorder and emphasize the institutional and social conditions upon which they claim 

the diagnosis is contingent (National Institute for Health and Clinical Excellence, 2009).  

The issue of adult diagnosis criteria in DSM-IV was addressed in 2013, when the American 

Psychiatric Association released the fifth edition of the Diagnostic and Statistical Manual of Mental 

Disorders (DSM-5). The changes in the criteria included an increase in the permitted age of onset; the 

addition of age-adjusted descriptions of ADHD symptoms that are suitable for use in adults; the inclusion 

of behaviors that reflect deficits of executive functions and emotional instability; an adjustment of 

symptom threshold; to allow co-morbidity with pervasive developmental disorders (see table 1) 

(American Psychiatric Association., 2013; UK Adult ADHD Network, 2013). 

Table 1: Changes in the DSM-5 

 Examples added to accommodate a lifespan relevance of each symptom and to improve clarity 

 Cross-situational strengthened to “several” symptoms in each setting 

 The onset criterion changed from “symptoms that caused impairment were present before age 7 

years” to “several inattentive or hyperactive-impulsive symptoms were present prior to age 12”; 

 The three subtypes have been replaced with presentation specifiers that map directly to the prior 
subtypes 

 Autism is now included in the criterion as a co-morbid disorder 

 The symptom threshold for adults changed to reflect their substantial evidence of clinically significant 
ADHD impairment, with the cutoff for ADHD of five symptoms, instead of six required for younger 

persons, both for inattention and for hyperactivity and impulsivity. 

Note: adapted from Highlights of Changes from DSM-IV-TR to DSM-5, p.2, by American Psychiatric Association, 2013, 

Arlington,VA: American Psychiatric Publishing. 

 

As international guidelines have not been revised since DSM-5’s publication, the recommended 

criteria to be used for all ages is the previous symptom criteria, though with adjusted age-appropriate 

changes in behavior (National Institute for Health and Clinical Excellence, 2009). In 2005, Asherson 

comprised an age-appropriate criterion that is currently being used in the diagnosis for adults (see table 

2).    
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Table 2: Age-adjusted ADHD symptoms for use with adults 

Inattention 

 Often fails to give close attention to detail. Has difficulty remembering where they put things. At work, this may lead to 

costly errors. Tasks that require detail and are considered tedious (eg, income tax returns) become very stressful. This 
may include overly ’perfectionist’-like and rigid behavior, and needing too much time for tasks involving details in order to 

prevent forgetting any of them 

 Often has difficulty sustaining attention. Inability to complete routine tasks (e.g., tidying a room or mowing the lawn) 

without forgetting the objective and starting something else. Inability to sustain sufficient attention to read a book that is 

not of special interest, although there is no reading disorder. Inability to keep accounts, write letters, or pay bills. 
Attention often can be sustained during exciting, new, or interesting activities (e.g., using internet, chatting, and 

computer games). This does not exclude the criterion when boring activities are not completed 

 Often does not seem to listen when spoken to. Receive complaints that they do not listen or that it is difficult to gain their 

attention. Even where they appear to have heard, they forget what was said and do not follow through. These 
complaints reflect a sense that they are ‘not always in the room,’ ‘not all there,’ or ‘not tuned in’ 

 Fails to follow through on instructions and complete tasks. Adults with ADHD may observe difficulty in following other 

people’s instructions (eg, inability to read or follow instructions in a manual for appliances). Failure to keep commitments 

undertaken (eg, work around the house) 

 Difficulty organizing tasks or activities. Recurrent errors (eg, lateness, missed appointments, missing critical deadlines). 

Sometimes a deficit in this area is seen in the amount of delegation to others such as secretary at work or spouse at 
home 

 Avoids or dislikes sustained mental effort. Puts off tasks such as responding to letters, completing tax returns, organizing 

old papers, paying bills, establishing a will. These adults often complain of procrastination 

 Often loses things needed for tasks (eg, misplacing purse, wallet, keys, assignments from work, where car is parked, 

tools, and even children!) 

 Easily distracted by extraneous stimuli. Subjectively experience distractibility and describe ways in which they try to 

overcome this. This may include listening to white noise, multi-tasking, requiring absolute quiet, or creating an 
emergency to achieve adequate states of arousal to complete tasks. Often has many projects going simultaneously and 

has trouble with completion of tasks 

 Forgetful in daily activities. May complain of memory problems. For example, a patient may head out to the supermarket 

with a list of things, but end up coming home having failed to complete their tasks or having purchased something other 

than what they intended to buy 

Hyperactivity 

 Fidgets with hands or feet. This item may be observed, but it is also useful to ask patient about this. Fidgeting may 

include picking their fingers, shaking knees, tapping hands or feet, and changing position. Fidgeting is most like ly to be 
observed while the patient is waiting in the waiting area of the clinic 

 Leaves seat in situations in which remaining seated is usual. Adults may be restless. For example, patients become 

frustrated with dinners out in restaurants or are unable to sit during conversations, meetings, and conferences. This may 

also manifest as a strong internal feeling of restlessness when waiting 

 Wanders or runs excessively or feels frequent subjective feelings of restlessness. Adults may describe their subjective 

sense of always needing to be ‘on the go,’ or feeling more comfortable with stimulating activities than with more 
sedentary types of recreation. They may pace during the interview 

 Difficulty engaging in leisure activities quietly. Adults may describe an unwillingness to/dislike of staying home or 

engaging in quiet activities. They may complain that they are workaholics, in which case detailed examples should be 

given 

 Often ‘on the go’ or act as if ‘driven by a motor.’ Significant others may have a sense of the exhausting and frenetic pace 

of these adults. Adults with ADHD will often appear to expect the same frenetic pace from others. Holidays may be 
described as draining since there is no opportunity for rest 

 Talks excessively. Excessive talking makes dialogue difficult. This may interfere with a spouse’s sense of ’being heard’ 

or achieving intimacy. This chatter may be experienced as nagging and may interfere with normal social interactions. 

Clowning around, repartee, or other means of dominating conversations may mask an inability to engage in give-and-
take conversation 

Impulsivity 

 Answers before questions have been completed. This will usually be observed during the interview. This may also be 

experienced by probands as a subjective sense of other people talking too slowly and finding it difficult to wait for them 

to finish. Tendency to say what comes to mind without considering timing or appropriateness 

 Difficulty waiting in turn. Adults find it difficult to wait for others to finish tasks at their own pace, such as children. They 

may feel irritated waiting in line or in a restaurant and may be aware of their own intense efforts to force themselves to 
wait. Some adults compensate for this by carrying something to do at all times 

 Interrupts or intrudes on others. This is most often experienced by adults as social ineptness at social gatherings or 

even with close friends. An example might be inability to watch others struggle with a task (such as trying to open a door 

with a key) without jumping in to try the task for themselves 

Note: reprinted from Handbook for Attention Deficit Hyperactivity Disorder in Adults p.11-12, by UK Adult ADHD Network, 

2013, London: Springer Healthcare Limited.  
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1.1.2 Treatment options 

According to both the clinical guidelines issued by the National Institute for Health and Clinical 

Excellence (NICE) (National Institute for Health and Clinical Excellence, 2008) and the consensus 

statement by the European Network Adult ADHD (Kooij et al., 2010), a multimodal approach should be 

taken in the treatment of children and adults with ADHD. The multimodal approach includes psycho-

education, pharmacotherapy, coaching, cognitive behavior therapy and family therapy. As adults face 

increased responsibilities and demands of life, a greater emphasis is on the need for different range of 

psychological treatments for adults (Kooij et al., 2010). Treatment options should always be guided by 

the severity of symptoms and the association of co-morbid disorders (Kooij et al., 2010). The guidelines 

recognize the importance ADHD management services dedicated to adults. They recommend that these 

adult dedicated services should include monitor drug treatment, provide psychological support, provide 

child-adult transitional services and provide first-time diagnosis (National Institute for Health and Clinical 

Excellence, 2009).  

As previously stated the heterogeneous nature of the disorder paired with considerable co-morbidity 

can lead to idiosyncratic response to treatment. Though there are those who do not benefit from any of 

the recommended treatment option, studies assessing the long-term outcome versus non-treatment has 

shown a clear benefit of available treatment options. A recent systematic review (Shaw et al., 2012) 

found that treated individuals with ADHD had a more positive long-term outcomes compared to 

untreated individuals. Positive benefits were observed in academic, driving, self-esteem, social function, 

obesity and drug use/addictive behavior outcomes (Dias et al., 2013; Shaw et al., 2012). Studies have 

also shown that adults with untreated ADHD have higher rates of academic failure, lower socio economic 

status, increased risk of addiction, criminality and accidents, have fewer social relationships and have 

an increased risk of the development of co-morbid psychiatric symptoms such as anxiety and depression 

(Chang et al., 2014; Faraone et al., 2000; Kessler et al., 2006; Kooij et al., 2010; Mannuzza et al., 2008; 

McCarthy et al., 2009; Moya et al., 2014). 

1.1.2.1 Pharmacological treatment  

In Europe, stimulants such as methylphenidate or dexamphetamine are considered the first-line 

treatment option for both children and adults. This recommendation is based on the vast data available 

on the safety and efficacy of stimulants (Banaschewski et al., 2006; National Institute for Health and 

Clinical Excellence, 2009).  The non-stimulant, atomoxetine, is considered second-line drug in cases of 

treatment failure, intolerance or contra-indication to stimulants and is recommended if there is a previous 

history of substance abuse (Kooij et al., 2010; National Institute for Health and Clinical Excellence, 

2008). Less common, is the use of such drugs as clonidine, bupropion, modafinil, antidepressants and 

atypical antipsychotics, in ADHD treatment (see table 3). Though these less common drugs are not 

nearly as effective as stimulants in treating ADHD symptoms, they can be valuable as a part of multi 

pharmacological treatment or in dealing with co-morbid symptoms (Kooij et al., 2010; National Institute 

for Health and Clinical Excellence, 2008).  For the purpose of this study, we will use the term ADHD 

drugs for the combination of stimulants and non-stimulants used in the treatment of ADHD.  
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In spite of these guideline recommendations, in 2013, the licensed approval to use stimulant and 

non-stimulant pharmacotherapy for adults with ADHD was very limited both within the European Union 

(EU) and outside (European Medicines Agency, 2009; Huss et al., 2014). Currently, in 2014, only three 

countries within the EU have approved medications for treatment of newly diagnosed adult ADHD 

patients, i.e., methylphenidate in Germany (Medice, 2011; Ramos-Quiroga et al., 2013) and 

atomoxetine in the UK and Denmark (Institut for Rationel Farmakoterapi, 2013; McKee, 2013 Jun 3; 

Medicines and Healthcare Products Regulatory Agency, 2013) – causing a mixed message and 

conflicting directives to the public. 

The short-term efficacy and safety of pharmacological treatments has been well established among 

children (Kooij et al., 2010; National Institute for Health and Clinical Excellence, 2008), but 

documentation for adults is still somewhat scarce. However, findings from a recent systematic review 

(Fredriksen et al., 2013) suggests that the pharmacologic treatment of ADHD in adults leads to higher 

educational levels and occupational status, better self-esteem, fewer accidents, and less delinquency.   

Table 3: Drugs used in the pharmacological treatment of ADHD 

 Main indication for use Age authorized for use in the EU 

Methylphenidate ADHD Only licensed in the use for children and 
adolescents. Exception: Germany 

authorized for all ages since 2011  

Dexamfetamine a / 
Amphetamine b 

ADHD / Narcolepsy Licensed in the use for children from the 
age of 3 

Atomoxetine ADHD Only licensed in the use for children and 
adolescents. Exceptions: UK and 

Denmark, all ages since 2013.  

Clonidine c Hypertension, Migraine and menopausal 

flushing 
Only licensed for adult use. 

Bupropion d Smoking cessation aid Only licensed for adult use.  

Modafinil e Narcolepsy and other sleep disorders Only licensed for adult use. 

Antidepressants Depression, anxiety, compulsive disorder, 
eating disorders, Tourette’s syndrome, 
chronic pain, post-traumatic stress disorder 

etc.     

Licensed from the age of 6, though 

depended on the indication.  

Atypical antipsychotics Psychoses, bipolar disorder, psychotic 

depression, obsessive-compulsive disorder, 

Tourette’s syndrome and autistic spectrum 

disorders etc. 

Licensed from the age of 5, though 
depended on the indication and pre-

existing conditions.  

Note: table comprised by author.  

Adapted from Attention deficit hyperactivity disorder: Diagnosis and management of ADHD in children, young people and adults (p. 

235-291), by National Institute for Health and Clinical Excellence, 2009, London: British Psychological Society.  

a. Not available in Iceland 

b. See table 4  

c. Off-licensed use for tics, Tourette’s syndrome and ADHD for all ages 

d. Not licensed in the use for ADHD treatment  

e. Off-licensed use for ADHD for all ages 
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1.1.2.2 Psychological treatment 

Research suggests that psychological treatment, especially cognitive behavioral therapy, can prove 

valuable in the treatment of ADHD in adults (UK Adult ADHD Network, 2013). The combination of 

cognitive behavioral therapy with medication has been found more beneficial in treating ADHD 

symptoms than medication alone (Emilsson et al., 2011; Hirvikoski et al., 2011; Rostain & Ramsay, 

2006; Safren et al., 2005; Safren et al., 2010; Solanto et al., 2010).   

Guidelines state that cognitive behavioral therapy should be considered if drug therapy is ineffective; 

if a person decides against drug treatment or if symptoms are remitting and functional impairments are 

mild or moderate (National Institute for Health and Clinical Excellence, 2008). 

1.1.3 Diagnosis and treatment options in Iceland 

The first national guidelines (Baldursson et al., 2012) for the diagnosis and treatment of ADHD in Iceland 

were issued by the Directorate of Health in 2007. These guidelines were then renewed in 2012 after the 

International Narcotics Control Board (INCB) issued a warning to the Icelandic government expressing 

concern over the amounts of sold stimulants in Iceland (International Narcotics Control Board, 2011). 

Currently, Iceland follows the same diagnostic criteria and procedures as recommended in international 

guidelines (Baldursson et al., 2012; Emilsson et al., 2009). Figure 2 illustrates the current diagnosis 

procedure used in Landspítali University Hospital (Landspítali Háskólasjúkrahús; LSH) for adult ADHD. 

Though LSH has been involved in diagnosing ADHD in adults since 2004, there have not been any 

dedicated services available for adults within the health care system (Emilsson et al., 2009). The number 

of specialists taking on diagnosis and treatment management is, and has been, very limited. This has 

led to a strenuous waiting period, during both the diagnosis phase as well as the treatment phase 

(Emilsson, 2013). Both international and national guidelines have recommended the implementation of 

ADHD service focusing on adults (Baldursson et al., 2012; National Institute for Health and Clinical 

Excellence, 2009). Based on those recommendations, the LSH implemented a specialized service for 

adult ADHD diagnosis in early 2013. The service is based on referrals from healthcare providers that 

will subsequently provide treatment support after a valid diagnosis has been made (Emilsson, 2013).  
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Figure 2: The Icelandic diagnosis procedure 

Reprinted from “Greiningar sálfræðinga á fullorðnum með ofvirkni (ADHD),” by Emilsson et al., 2009, Geðvernd, 38(1), p. 23.  

 

 

There are several discrepancies regarding suggested treatment options for adults in the national 

guidelines. Firstly, there is the issue regarding the drug treatment, the guidelines’ state that the first 

choice of drugs should be methylphenidate, followed by atomoxetine (Baldursson et al., 2012).  

According to the Icelandic Medicine Agency, none of the ADHD drugs has any indication for adult use 

(Icelandic Medicine Agency, 2010-2013).  Secondly, there is the issue of availability of suggested non-

pharmacological treatments, the guidelines clearly state the need for psychological treatment for ADHD, 

either as part of a multimodal treatment plan or as an option for those who are not suited for 

pharmacological treatment (Baldursson et al., 2012). According to the Icelandic Health Insurance, the 

only ADHD treatment option subjected to reimbursements are drug treatments, though only if certain 

conditions are met. To be eligible for ADHD drug reimbursement, individuals need to have a valid ADHD 

diagnosis performed by a specialist  (Baldursson et al., 2012; Emilsson, 2013; Emilsson et al., 2009; 

The Icelandic Health Insurance, 2013).  Further restrictions to the prescription of ADHD drugs can be 

seen in table 4. 
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2 Centrally acting sympathomimetics 

In recent years, the use of stimulant drugs has increased in most of the Western world (Scheffler et al., 

2007) and studies have shown that there is a considerable increase in stimulant prescriptions for ADHD 

(Asheim et al., 2007; Donker et al., 2005; Lillemoen et al., 2012; Schmidt-Troschke et al., 2004; van den 

Ban et al., 2010; Zetterqvist et al., 2013; Zoëga et al., 2011; Zoega H. et al., 2007).  Studies on the 

scope and trends of stimulants use in the treatment of ADHD have mostly originate from the US 

(Zuvekas et al., 2006). European research has also shown a significant increase in the therapeutic use 

of stimulants. In Sweden an average yearly increase of 34% was noted between 2006 and 2009, in 

ADHD drug prescriptions (Zetterqvist et al., 2013). Methylphenidate sales increased by 6% in England 

during a 12-month period from June 2008 until June 2009 (National Institute for Health and Clinical 

Excellence, 2008). Icelandic Health Insurance noted an 8% increase in the number of individuals who 

dispensed at least one methylphenidate prescription between 2010-2011, with a previous increase of 

12% in both 2009 and 2010 (The Icelandic Health Insurance, 2011). The noted increase was greater 

amongst adults than children. Zoëga et al. (2011) found that the drug use for ADHD is most widespread 

in Iceland, compared with the other Nordic countries. With rates similar to what has been reported within 

the US, the INCB raised its concerns and issued a warning to the Icelandic government (International 

Narcotics Control Board, 2011). 

Stimulants were first used for medical purposes in 1937 (Bradley, 1937; Patrick et al., 2009). Well 

over 300 studies have been conducted on the efficacy of stimulants in children compared with 40 studies 

in adults (Action, 2002; Patrick et al., 2009; Wilens et al., 2011). The most widely prescribed 

psychotropic medications used primarily in the treatment of ADHD for children, and increasingly adults, 

are: methylphenidate (MPH), dextroamphetamine (DEX), mixed-salts amphetamine (AMP), and 

pemoline (PEM) (Action, 2002).  

The growing popularity of the non-stimulant atomoxetine, that first was first licensed in the US in 

2003 and in 2005 in Iceland (Baldursson et al., 2012; Icelandic Medicine Agency, 2013), can be 

attributed to the fact that it is less likely to be misused and is not subjected to the same stringent 

prescription conditions as stimulants (National Institute for Health and Clinical Excellence, 2009).   

2.1 The Anatomical Therapeutic Chemical drug classification system 

Drugs in this study are classified according to Anatomical Therapeutic Chemical/Defined Daily Dose 

(ATC/DDD) classification system developed by the World Health Organization (WHO) in 1976  (WHO 

Collaborating Centre for Drug Statistics Methodology, 2013). According to the WHO (2013), the 

ATC/DDD purpose “is to serve as a tool for drug utilization research in order to improve quality of drug 

use”.  The availability of such a system simplifies the process of statistical comparison and presentation 

of drug consumption, both nationally and internationally. Drugs are divided into five tiers according to 

the active substances. The first level in the classification is comprised of fourteen anatomical groups 

followed by the therapeutic subgroup. The third and fourth levels are 

chemical/pharmacological/therapeutic subgroups and the fifth level is the chemical substance (WHO 
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Collaborating Centre for Drug Statistics Methodology, 2013).  The classification of the drugs used in this 

study demonstrate the structure of the code as seen in table 4.  

Table 4: Structure of ATC code 

N Anatomical group Nervous system 

N06 Therapeutic group Psychoanaleptics 

N06B Pharmacological group Psychostimulants, agents used for ADHD and nootropics 

N06BA Chemical group Centrally acting sympathomimetics 

N06BA01 Amphetamine 

N06BA04 Methylphenidate 

N06BA09 Atomoxetine 

 

Throughout this text, we will be using the term ADHD drugs when referring to the drugs in the ATC 

groups N06BA01/04/09. ATC-groups and DDD-definitions are shown for each drug in table 5. 

 

Table 5: ADHD drugs with marketing authorization in Iceland 2003-2012 

Name DDD 
(mg) 

Adult indication 
(SmPC / 

Guidelines)c 

Prescription restrictions Year of marketing 
authorization g 

Amphetamine 15 No / Yes Controlled substance d 

max dosage 30 days 
1991-2011h 

Methylphenidate 30a No / Yes   

instant release   Controlled substance 

max dosage 30 days 
1965 

extended release   Controlled substance 

max dosage 100 days e 

2002 

Atomoxetine 80b Yes / Yes Prescriptions by specialists onlyf 2005i 

a. Same DDD for both immediate-release and long-acting methylphenidate products (World Health Organization, 2013).  

b. Since atomoxetine is approved for use both in children, adolescents and in adults, the DDD is based on the treatment 
of a 70 kg person  (World Health Organization, 2013).  

c. According to drug package insertion and national clinical guidelines. 

d. Categorized as controlled substance by the INCB and prescriptions should be monitored (Directorate of Health 

Iceland, 2013; International Narcotics Control Board, 2011). 

e. Prior to 2006 the max dosage was 30 days.  

f. Reimbursement only available for prescriptions issued by specialists.  

g. Reference (Icelandic Medicine Agency, 2013) 

h. Original marketing authority in 1991 deregistered in 2011. Current marketing authority under exemption and not 

registered.  

i. Atomoxetine available in Iceland unlicensed from 2003. 
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3 Pharmacoepidemiology 

Strom and Kimmel (2006) define pharmacoepidemiology as the study of the use of and the effects of 

drugs in large numbers of people. As the name suggests, the field is a combination of pharmacology 

and epidemiology (Strom & Kimmel, 2006). This relatively new field serves as a bridge between clinical 

pharmacology and epidemiology and applies the methods of epidemiology to the content area of clinical 

pharmacology (Strom & Kimmel, 2006).  

Even though methods pharmacoepidemiology can be useful in both pre and post drug-marketing 

research, its major application is in the latter - predominantly in post-marketing drug surveillance. The 

limiting nature of pre drug-marketing research makes it impossible to detect adverse drug effects that 

are uncommon, delayed, unique to high risk populations or due to misuse of drugs by either prescribers 

or patients (Strom & Kimmel, 2006). By performing nonexperimental epidemiological studies after 

marketing, researchers are able to follow up on actual drug usage over extended periods in large 

populations. Pharmacoepidemiology can therefor contribute valuable information about drug safety and 

effectiveness that is not available from premarketing studies (Strom & Kimmel, 2006).   

Pharmacoepidemiology studies can be either analytical or descriptive.  Analytical studies examine 

the associations of drug exposure and outcomes, mostly on the individual level. Descriptive studies 

often involve examination of drug utilization on a population level. This study is an example of a 

descriptive drug utilization study (Strom & Kimmel, 2006).  

3.1 Prescription registers 

In the past decades, there has been a substantial increase in the development and subsequently the 

use of automated healthcare databases (Strom & Kimmel, 2006). The available information in healthcare 

databases can derive for example from administrative data – data gathered on patients’ healthcare use 

– or from medical records. According to Schneeweiss and Avorn (2005), there are substantial 

differences in healthcare databases throughout the world. These differences are most notable in their 

population representativeness; the extent, quality, completeness and detail of available information; and 

the availability to link their data with other sources (Schneeweiss & Avorn, 2005). Prescription registries 

are an example of databases that gather information from an administrative perspective and usually 

contain data on the prescribed or dispensed drug, such as on drug name, strength, dose, quantity and 

date of dispensing, and basic characteristics of the users.  

In the last half a century, the Nordic countries have established a tradition of using healthcare 

registries in epidemiology research. The availability of data gathered population-based health registries 

such as in-patient registers, outpatient registers of health care centers, cancer registers, birth registers, 

cause-of-death registers and registers with socioeconomic and demographic characteristics has given 

researchers a unique opportunity to further the scientific knowledge in the field of health (Furu et al., 

2010; Rosen, 2002).  The Nordic registries distinctiveness stems from the use of a personal identification 

number issued to every person at birth or upon immigration. This identification number is included in all 

population-based registries within each of Nordic countries’ making linkage between registries possible 

(Furu et al., 2010).  
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The Nordic prescription registries started gathering data on pharmacy dispensed drugs by 

outpatients in Finland and Denmark in 1994 followed by Iceland in 2003, Norway in 2004 and Sweden 

in 2005 (Furu et al., 2010; Zoega et al., 2009).  The registries contain sociodemographic information on 

both patients and prescribers (age, sex, personal identifier, residence, the physician specialty and place 

of practice), product information on prescribed drug (e.g., the Nordic article number, a number of 

packages, Anatomical Therapeutic Chemical classification code, an amount in defined daily doses, 

prescription category, reimbursement code, prescribing date, dispensing date and price) and pharmacy 

information (Furu et al., 2010). 

The high completeness and coverage of the Nordic prescription registers can be attributed to 

legislation, as pharmacies are required by law to send electronic data to national registries. Though the 

registries contain a vast amount of different variables pertaining prescription drugs, no information is 

available on the indication of use (Furu et al., 2010; Zoëga, 2011).     

3.2 Drug utilization studies 

As the focus of pharmacoepidemiology can be on the drug, the prescriber or the patient, drug utilization 

studies are an integral part pharmacoepidemiology as it describes the extent, nature and determinants 

of drug exposure.  The WHO’s (2003) definition of drug utilization is “the marketing, distribution, 

prescription, and use of drugs in a society, with special emphasis on the resulting medical, social and 

economic consequences.”  The nature of drug utilization studies is not purely descriptive as they can 

just as well be analytical. The emphasis of descriptive drug utilization studies is to describe the utilization 

patterns and to identify problem areas in need for further research. Analytical studies have the ultimate 

goal of assessing whether drug therapy is rational or not, by linking drug utilization data to figures on 

mortality, the outcome of treatment and quality of care. Descriptive drug utilization studies often serves 

as a precursor of analytical studies as they seek to answer questions such as “what-who-where-when” 

which can lead to the “why-how” aspect of analytical studies (Rothman, 2012; Strom & Kimmel, 2006; 

WHO International Working Group for Drug Statistics Methodology. et al., 2003). For example, this study 

seeks to estimate the duration of ADHD drug use among the adult population of Iceland and the results 

of that estimation could lead to an analytical research hypothesis.   

3.2.1 Biases in registry based drug utilization studies  

Just as other pharmacoepidemiological methods, registry based utilization studies are not impervious 

to systematic errors.  Firstly, even though most prescription registries contain complete and accurate 

data on drug prescriptions, no information is available on the actual drug use. This can lead to 

misclassification of drug exposure (see figure 3). Secondly, the likelihood of confounding by indication 

is quite high when measuring drug exposure with prescription data, as it does not contain any 

information for the actual indication for the prescription. This holds especially true when the drug 

exposure in question holds several different indications of use (Cox et al., 2009; Strom & Kimmel, 2006). 

The possibility of systematic errors based on selection is greatly reduced when subjects are selected 

through registries as it eliminates referral, self-selection and case prevalence bias (Strom & Kimmel, 

2006).   
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Figure 3: Factors influencing drug exposure 

Reprinted from Textbook of pharmacoepidemiology (p. 266), by B. L. Strom and S. E. Kimmel, 2006, Chichester: John Wiley & 

Sons. 

 

Confounding by indication for a prescription is perhaps the most important confounding factor in 

pharmacoepidemiology since, there has to be a reason for a prescription and because the reason is 

often associated with the outcome of interest. Confounding by indication is subjected to change as it is   

directly related to the outcome studied and prescribing practices that can vary between countries and 

over time (Strom & Kimmel, 2006). As the prescription data used in this study do not include any 

information on the reasons or underlying indication behind the prescription, we can only speculate on 

the indication for use. However, the strict regulation regarding the reimbursements for ADHD drugs in 

Iceland and the rarity of other possible uses for said drugs, could reduce the effect of confounding by 

indication in this study. As seen in table 3, the first and second-line drugs recommended by international 

guidelines, have very few, if any other indications for use then ADHD, which also reduce the effects of 

confounding by indication.  

3.3 The Icelandic Medicines Registry 

As previously stated, Iceland started collecting data on pharmacy-dispensed drugs as early as 2003; 

however, the establishment of regulated national prescription registries did not materialize until 2005.   

In 2003, the Icelandic parliament passed an amendment to the Medicinal Products Act, no. 93/1994 in 

order to facilitate the establishment of two individual databases. The establishment of a medicinal 

product database and a statistical database was to ensure that the Directorate of Health, the Icelandic 

Medicine Agency, the Chief Epidemiologist and the Icelandic Health Insurance were able to fulfill their 

legally mandated role of monitoring controlled substances as well as general prescription practices. A 
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temporary provision ensured a two-year transitional period until the laws came to full pass (Bergsdóttir, 

2013; Directorate of Health Iceland, 2013; Landlæknisembættið, 2008).    

Though similar in nature, the two databases have a very distinctive purpose. Firstly, the purpose of 

the statistical database, operated by the Icelandic Health Insurance, is to monitor the cost and national 

consumption of medicinal products. Neither patients nor physicians can be identified through the data 

in the statistical database.  Secondly, the purpose of the medicinal product database (later the Icelandic 

Medicine Registry), operated by The Directorate of Health, is to monitor both prescription practices and 

controlled substance as well as ensure the safety of patients, quality in health services and in scientific 

research (Landlæknisembættið, 2008; Lyfjadeild Sjúkratrygginga Íslands, 2013). To ensure that the 

registry would serve its purpose of facilitating quality scientific research, a second amendment to the 

Medicinal Products Act was made in 2008, extending the data storage time from three years to thirty 

years (Landlæknisembættið, 2008). 

One of the main strengths of the Icelandic Medicine Registry is the high completeness of the registry 

data. As pharmacies are required by law to supply the Icelandic Health Insurance with all information 

indicated on prescription forms on the dispensing of medicinal products with personal information 

encrypted, the registry is able to retain near all dispensed prescription data in Iceland (Medicinal Product 

Act, no.93/1994).   
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4 Aims 

With this background, our overall aim is to provide a comprehensive description of ADHD drug use 

among the total adult population in Iceland. The lack of studies, both in Iceland and internationally, 

focusing solely on adults indicates that further research is needed. For the purpose of this study we 

defined ADHD drugs as all drugs pertaining to the ATC groups N06BA01 (amphetamine), N06BA04 

(methylphenidate) and N06BA09 (atomoxetine).  Our main aim is to describe the utilization patterns of 

ADHD drugs for adults in Iceland from 2003 to 2012, specifically:  

1. To determine the prevalence of ADHD drug use among adults in Iceland, and potential changes 

thereof, during the study period, stratified by type of drug (methylphenidate – instant and 

extended release -, amphetamine and atomoxetine), users’ age and sex. 

2. To estimate any possible changes in the number of new users of ADHD drugs (incidence of 

use) over the study period, stratified by users’ sex and age. 

3. To establish which specialties of the prescribing physician are most likely to initiate ADHD drug 

treatment for adults in Iceland.   

4. To estimate the duration of ADHD drug use among adults in Iceland, in regards to users’ age 

and sex.      
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Appendix A – Diagnosis criteria 

Table #: Appendix A - DSM-IV diagnostic criteria for ADHD  

A. Either 1 or 2 

1. Six (or more) of the following symptoms of inattention have persisted for at least 6 months to a degree that is maladaptive 

and inconsistent with developmental level: 

Inattention 

a) Often fails to give close attention to details or makes careless mistakes in schoolwork, work, or other activities  

b) Often has difficulty sustaining attention in tasks or play activities 

c) Often does not seem to listen when spoken to directly 
d) Often does not follow through on instructions and fails to finish schoolwork, chores, or duties in the workplace (not 

due to oppositional behavior or failure to understand instructions) 
e) Often has difficulty organizing tasks and activities 

f) Often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort (such as schoolwork or 
homework) 

g) Often loses things necessary for tasks or activities (e.g., toys, school assignments, pencils, books, or tools) 
h) Is often easily distracted by extraneous stimuli 

i) Is often forgetful in daily activities 

 

2. Six (or more) of the following symptoms of hyperactivity-impulsivity have persisted for at least 6 months to a degree that is 

maladaptive and inconsistent with developmental level: 

Hyperactivity 

a) Often fidgets with hands or feet or squirms in seat 
b) Often leaves seat in classroom or in other situations in which remaining seated is expected 

c) Often runs about or climbs excessively in situations in which it is inappropriate (in adolescents or adults, may be 
limited to subjective feelings of restlessness) 

d) Often has difficulty playing or engaging in leisure activities quietly 

e) Is often on the go or often acts as if driven by a motor 
f) Often talks excessively 

Impulsivity 

g) Often blurts out answers before questions have been completed 

h) Often has difficulty awaiting turn 
i) Often interrupts or intrudes on others (e.g., butts into conversations or games) 

B. Some hyperactive-impulsive or inattentive symptoms that caused impairment were present before age 7 years 

C. Some impairment from the symptoms is present in two or more settings (e.g., at school [or work] and at home) 

D. There must be clear evidence of interference with developmentally appropriate social, academic or occupational 

functioning. 

E. The symptoms do not occur exclusively during the course of a pervasive developmental disorder, schizophrenia, or other 

psychotic disorder and are not better accounted for by another mental disorder (e.g., mood disorder, anxiety disorder, 
dissociative disorder, or a personality disorder) 

Based on these criteria, 3 types of ADHD are identified: 

 ADHD, Combined Type: if both criteria A1 and A2 are met for the previous 6 months 

 ADHD, Predominantly Inattentive Type: if criterion A1 is met but criterion A2 is not met for the previous 6 months  

 ADHD, Predominantly Hyperactive-Impulsive Type: if criterion A2 is met but criterion A1 is not met for the previous 
6 months 
 

Broader subtypes of ADHD: 
In partial remission: this subtype applies to individuals (especially adolescents and adults) who currently have symptoms that 

no longer meet full criteria.  
 

ADHD not otherwise specified: this subtype includes disorders with prominent inattention or hyperactivity-impulsivity that do 

not meet criteria for ADHD. Examples include: 

 individuals who meet criteria for ADHD but whose age of onset is 7 years or older,  

 individuals with clinically significant impairment who present with inattention and whose symptom pattern does not 
meet the full diagnostic criteria for ADHD, but have a behavioral pattern marked by sluggishness, daydreaming, 

and hypoactivity. 

Note: From Diagnostic criteria from DSM-IV-TR by American Psychiatric Association, 2000, Washington D.C.: American 

Psychiatric Association 
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Table #: Appendix A - ICD-10 criteria and recommendations for use in clinical practice 

Demonstrable abnormality of attention, activity and impulsivity at home, for the age and developmental level of the 
child, as evidenced by (1), (2), and (3): 

1. Patient demonstrates at least three of the following attention problems: 

A. short duration of spontaneous activities 
B. often leaving play activities unfinished 

C. over-frequent changes between activities 
D. undue lack of persistence at tasks set by adults 

E. unduly high distractibility during study (homework or reading assignment) 
2. Patient also demonstrates at least three of the following activity problems: 

A. very often runs about or climbs excessively in situations where it is inappropriate 
B. seems unable to remain still 

C. markedly excessive fidgeting and wriggling during spontaneous activities 

D. markedly excessive activity in situations expecting relative stillness (e.g., mealtimes, travel, visiting, church) 
E. often leaves seat in classroom or other situations when remaining seated is expected; often has difficulty playing 

quietly 
3. Patient also demonstrates at least one of the following impulsivity problems: 

A. often has difficulty awaiting turns in games or group situations; 
B. often interrupts or intrudes on others (e.g., interrupts others’ conversations or games); 

C. often blurts out answers to questions before questions have been completed 

Demonstrable abnormality of attention and activity at school or nursery (if applicable), for the age and 
developmental level of the child, as evidenced by both (1) and (2): 

1. Patient demonstrates at least two of the following attention problems: 

A. undue lack of persistence at tasks 
B. unduly high distractibility (i.e., often orienting toward extrinsic stimuli) 

C. over frequent changes between activities when choice is allowed 
D. excessively short duration of play activities 

2. Patient also demonstrates at least three of the following activity problems: 
A. continuous (or almost continuous) and excessive motor restlessness (e.g., running, jumping in situations allowing 

free activity) 

B. markedly excessive fidgeting and wriggling in structured situations 
C. excessive levels of off-task activity during tasks 

D. unduly often out of seat when required to be sitting 
E. often has difficulty playing quietly 

Directly observed abnormality of attention or activity. This must be excessive for the child’s age and developmental 

level. The evidence may be any of the following: 

1. direct observation of the criteria above (i.e., not solely the report of parent or teacher);  
2. observation of abnormal levels of motor activity, or off-task behavior, or lack of persistence in activities in a setting 

outside home or school (e.g., in a clinic or laboratory) 
3. significant impairment of performance on psychometric tests of attention 

Does not meet criteria for pervasive developmental disorder, mania, depressive, or anxiety disorder.  

Onset before the age of 7 years. 

Duration of at least 6 months. 

IQ above 50. 

Note:  

Table content from The ICD-10 Classification of Mental and Behavioural Disorders by World Health Organization, 1993, 

Geneva: World Health Organization. Available from: http://www.who.int/classifications/icd/en/GRNBOOK.pdf?ua=1  

 

Table layout from Handbook for Attention Deficit Hyperactivity Disorder in Adults p.8, by UK Adult ADHD Network, 2013, 

London: Springer Healthcare Limited. 

http://www.who.int/classifications/icd/en/GRNBOOK.pdf?ua=1
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Appendix B – Study Approvals 
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