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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






Agrip
Rannsoknir syna ad 50% einstaklinga sem greindir eru med einkenni athyglisbrests med ofvirkni
(Attention Deficit Hyperactivity Disorder; ADHD) i aesku hafa enn einkenni a fullordinsarum. Rannsoéknir
sem gerdar hafa verid & umfangi og préun notkunar ADHD lyfja & Islandi hafa fyrst og fremst snuid ad

bdrnum. Engin heildsteed Gttekt hefur verid gerd & ADHD lyfjanotkun hja fullordnum einstaklingum &

islandi.

Markmid pessarar rannsoknar var ad lysa algengi og nygengi ADHD lyfjanotkunar sem og
medferdarlengd medal fullordinna & islandi & arunum 2003-2012. Mynstur notkunar var greint med tilliti
til kyns, aldurs, tegund lyffa og sérgrein leeknis sem avisadi lyfinu. Rannséknin er lysandi
lyffanotkunarrannsékn sem byggir & gégnum ar Lyfjagagnagrunni Embeetti landleeknis. Pydi

rannséknarinnar voru einstaklingar busettir & islandi eldri en 18 &ra & rannséknartimabilinu.

Arlegt algengi ADHD lyfjanotkunar haekkadi Gr 2,9 & hverja 1000 fullordna arid 2003 i 12,2 & hverja 1000
ario 2012. Aukningin var mest aberandi hja aldurshopnum 19-24 &ra. brefdld aukning var a nyjum
notendum yfir rannsdknartimabilid. Langvirkandi metylfenidat reyndist vera algengasta ADHD Iyfid.
Upphaf ADHD lyfjamedferdar hofst i 79% tilfella hja sérfraeedingum & svidi gedleekninga. Hiutfall peirra
notenda sem enn voru i medferd eftir 1 ar var fra 43.0% (19-24 ara), 57.2% (25-49 ara) og 47.5% (50
ara og eldri). Eftir prja ar, voru 12.4%, 24.5% og 24.3% einstaklinga i sdmu aldurshépum enn i medferd
0g 7.9%, 15.9% og 16.8% eftir 5 ar.

Nidurstédur okkar syna toluverda aukningu & notkun ADHD lyfia hja fullordnum & islandi sidastlidinn
aratug en jafnframt ad meirihluti einstaklinga haettir notkun a innan vid ari frd upphafi medferdar. Bendir
petta til a0 naudsynlegt sé ad skada nanar geedi medferdardrreeda fyrir fullorona einstaklinga med ADHD

sem og eftirfylgni i lyflamedferd & islandi.

Lykilord: athyglisbrestur med ofvirkni; ADHD; lyfjafaraldsfraedi; lyfjanotkun; medferdarlengd; érvandi
Iyf; fullordnir
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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
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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).

Core ADHD Symptoms:
* Inattention
* Impulsivity
* Hyperactivity / restlessness

Risk factor for other
psychopathological

conditions
v

Deficits in:
* concentration
+ persistence in effort
* activity regulation
* resisting distraction

+ impulsive decision making
* reaction time

* executive function

* emotional regulation

2 L 2 2

Psychosocial impairments:
Lost work productivity * lower self esteem Poorer driving ability Criminality
* emotional and interpersonal difficulties
2 2 . 2 Y

* lower wages * marital / relationship problems
* higher rates of unemployment * ADHD parent/child problems
* fewer promotions * failures at independent living

Societal cost: Societal cost:
* higher rates of vehicular * higher rates of arrests /
collisions incarcerations

* more dismissals * more suicide attempts
* more substance abuse disorders

A 4
Societal cost:
* lost annual workdays
* more workplace accidents / injuries

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

e Examples added to accommodate a lifespan relevance of each symptom and to improve clarity
e Cross-situational strengthened to “several” symptoms in each setting

e 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”;

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

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

e 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).

12



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 likely 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
(EV) 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 2/ ADHD / Narcolepsy Licensed in the use for children from the
Amphetamine® age of 3
Atomoxetine ADHD Only licensed in the use for children and

adolescents. Exceptions: UK and
Denmark, all ages since 2013.

Clonidine © Hypertension, Migraine and menopausal Only licensed for adult use.
flushing

Bupropion ¢ Smoking cessation aid Only licensed for adult use.

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

Antidepressants Depression, anxiety, compulsive disorder, Licensed from the age of 6, though
eating disorders, Tourette’s syndrome, depended on the indication.
chronic pain, post-traumatic stress disorder
etc.

Atypical antipsychotics Psychoses, bipolar disorder, psychotic Licensed from the age of 5, though
depression, obsessive-compulsive disorder, depended on the indication and pre-
Tourette’s syndrome and autistic spectrum existing conditions.

disorders etc.

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.

Not available in Iceland

See table 4

Off-licensed use for tics, Tourette’s syndrome and ADHD for all ages
Not licensed in the use for ADHD treatment

Off-licensed use for ADHD for all ages

® 2 0 T o
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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 Landspitali University Hospital (Landspitali Haskolasjukrahus; 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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Screening ADHD symptoms? No Diagnosis over

Yes

Diagnostic
interview Meets ADHD criteria No Diagnosis over
Complete history
Yes
Comorbitity Symptoms best No Disgicsisover
Family interview explained by ADHD g

Yes

Evaluation and

Final interview . )
diagnosis

Figure 2: The Icelandic diagnosis procedure
Reprinted from “Greiningar séalfreedinga a fullorénum med ofvirkni (ADHD),” by Emilsson et al., 2009, Gedvernd, 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; Zoéga 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 (Zettergvist 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. Zoéga 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

NO6 Therapeutic group Psychoanaleptics

NO6B Pharmacological group Psychostimulants, agents used for ADHD and nootropics
NO6BA Chemical group Centrally acting sympathomimetics

NO6BAO1 Amphetamine

NO6BA04 Methylphenidate

NO6BA09 Atomoxetine

Throughout this text, we will be using the term ADHD drugs when referring to the drugs in the ATC
groups NO6BA01/04/09. 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  Adultindication Prescription restrictions Year of marketing
(mg) (SmPC/ authorization 9
Guidelines)®
Amphetamine 15 No/ Yes Controlled substance ¢ 1991-2011h
max dosage 30 days
Methylphenidate 302 No / Yes
instant release Controlled substance 1965
max dosage 30 days
extended release Controlled substance 2002
max dosage 100 days ©
Atomoxetine 80P Yes / Yes Prescriptions by specialists only 2005
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. Priorto 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.
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; Zoéga, 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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‘ PRESCRIPTION ‘ ——» Drug not bought

!

Drug bought < Drug bought over
/ \ the counter
Used Not used
According to “Personal Used at Given to
recommendations use” another time another person

Personal variations: absorption, metabolism, clearance,
competition (with other drugs, food), chronobiology

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 (Bergsdottir,
2013; Directorate of Health Iceland, 2013; Landleeknisembeettid, 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 (Landlaeknisembeettid, 2008; Lyfjadeild Sjlukratrygginga islands, 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 (Landleeknisembeettio, 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, n0.93/1994).
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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 NO6BAO1 (amphetamine), NO6BA04
(methylphenidate) and NO6BAQO9 (atomoxetine). Our main aim is to describe the utilization patterns of
ADHD drugs for adults in Iceland from 2003 to 2012, specifically:

1. Todetermine 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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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) diugs 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. Qur results indicate that
the 1-year period prevalence of ADHD diug use rose, from 2.9 to 12.2 per 1000 adults between 2003 and 2012, with the most
pronounced increases among young adults (19-24 years). The annual incidence increased 3 times, 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 1 year varied
from 43.0% (19-24 years), 57.2% (25-49 years) to 47.5% (S0+ years). After 3 years, the comesponding 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
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better follow-up of patients treated with ADHD drugs.

Primarily used in treatment of children with attention-deficit/
hyperactivity disorder (ADHD), stimulants are in growing use
among adults in many Western countries [L 13]. According to
both clinical guidelines issued by the National Institute for
Health and Clinical Excellence [14] and the consensus state-
ment by the European Network Adult ADHD [15], pharmaco-
therapy should be the first-line treatment for adults with
ADHD. Stimulants such as methylphenidate should be the
first-choice treatment option and the non-stimulants atomoxe-
tine as second choice. Yet, in 2013, the approval of stimulant
and non-stimulant pharmacotherapy for adults with ADHD
was very limited both within the EU and outside [16.17]. Cur-
rently, in 2014, only three countries within the EU have
approved medications for treatment of newly diagnosed adult
ADHD patients, that is methylphenidate in Germany [18,19]
and atomoxetine in the UK and Denmark [20 22], causing a
mixed message and conflicting directives to the public. The
controversy of how to treat ADHD in adults is rooted in a
debate of the validity of underlying diagnoses [3.15,23 28], as
well as in concerns of potential misuse of the drugs [29].
Previous research shows that overall use of stimulants and
atomoxetine in Iceland is up to five times the use in other
Nordic countries [4], at a similar rate as has been reported
within the United States [30]. Recently, the International Nar-
cotics Control Board (INCB) issued a warning to the Teelandic

Author for correspondence: Drifa Palin Geirs, Centre of Public Health
Sciences, University of Iceland, Stapi v/Hringbraut, 101 Reykjavik,
Iceland (e-mail dpg 1 @hi.is).

government expressing concern over the amounts of sold stim-
ulants in Iceland [29].

Very little is known about the patterns of drug utilization
for ADHD among adults. A few studies have combined
descriptions of paediatric and adult treatment [3.4,9,12,13,31],
but none of these focus specifically on treatment patterns in
the adult population.

Aims of the study.

In this study, we leveraged on complete nationwide prescrip-
tion data to examine how stimulants and atomoxetine have
been used among adults in Iceland over the past decade. In
particular, we aimed to explore the prevalence, incidence and
duration of use with regard to sex, age of the patient and spe-
cialty of the prescribing physician.

Materials and Methods

This descriptive diug utilization study was based on the nationwide
Medicines Registry in Iceland [32,33]. We obtained prescription data
for the total adult population (=19 years) living in Iceland during the
study period of 1 January 2003 to 31 December 2012. On average,
227,000 adults resided in Iceland during this time [34].

The Medicines Registry contains data on all prescription drugs dis-
pensed to the outpatient population in Iceland since 2003. It holds
individual-level information, both of patients and of prescribing physi-
cians stored under encrypted personal identification numbers. The
recorded information used in this study includes demographic data on
the patient (encrypted personal identification number, sex and age on
the last day of each year); prescriber’s specialty; dates of prescribing
and dispensing; and data on the dispensed drug substance (brand

€ 2014 Nordic Association for the Publication of BCPT (former Nordic Pharmacological Society)

32



2 DRIFA PALIN GEIRS ET AL.

name, formulation, package and volume). The Medicines Registry
does not hold information on the underlying indication for the pre-
scribed drugs. Table S1 shows the cument indications for the studied
ADHD drugs according to package inserts and national clinical guide-
lines in Iceland [35,36].

Study drugs. Drugs were classified according to the World Health
Organization Anatomical Therapeutic Chemical/Defined Daily Dose
(ATC/DDD) classification [37]. We focused on the subgroup centrally
aciing  sympathomimetics (NO6BA). Substances within this group
available in Tceland during the study period were the following:
amphetamine  (NO6BAOL),  methyiphenidate  (NO6BA04)  and
atomoxetine (NO6BA0Y). Throughout this text, we used the term
ADHD drugs when referring to these drugs. Modafinil (NO6BAO07),
which comprised 5.6% of all filled NO6BA prescriptions, was
excluded from the study, as its primary indication was for narcolepsy
and cataplexy and should only have been considered as a last
treatment option for ADHD [38].

Data analysis.

Prevalence and incidence. We defined the l-year period prevalence
proportion of ADHD drug use as the number of individuals per 1000
in the population who filled at least one prescription for an ADHD
drug in the given year.

‘We further defined the point prevalence of ADHD drug use as the
number of individuals per 1000 in the population, who on any given
day either filled an ADHD drug prescription or had previously filled a
prescription with enough doses to cover that day. A filled ADHD drug
prescription generally lasts for 3 months in Iceland (table S1); there-
fore, the duration of each prescription was estimated as 108 days, cor-
responding to 90 days plus 20% to allow for any irregularity in
prescription vefills and stockpiling. This assumption of duration was
validated using the method proposed by Pottegard and Hallas [39] that
is based on the waiting time distribution [40]. This validation showed
that 90 days was in good agreement with the refill pattern seen in the
data material (data not shown). The point prevalence was estimated
for every day of the study period.

We defined the annual incidence of ADHD drug use as the number
of individuals per 1000 in the population who filled their firsz pre-
scription for an ADHD drug in the relevant calendar year. The start of
treatment was defined as the first prescription after a period of at least
12 months during which no prescriptions for an ADHD drug were
filled.

The annual incidence, period and point prevalence of ADHD drug
use was calculated stratified by individuals® sex and age group (19—
24, 25-49 and S0+ years). As age was calculated at the end of each
calendar year, those aged 18 years could not be included in the analy-
sis. In all calculations of prevalence and incidence, the total number of
adults within each relevant sex and age group living in Iceland on 1
January the following year, according to Statistics Iceland [34], was
used as the denominator.

Prescribing physicians — treaiment initiation. We examined initiation
of ADHD drug treatment using annual prescription incidence
according to the medical specialty of prescribers. The specialty of
prescribing  physicians was categorized into the following three
categories: psychiatry and neurology (including child and adolescent
psychiatry), primary care practice and other (or no) specialty.

Treatment duration. We used the Kaplan-Meyer curve to estimate the
duration of ADHD drug use among adults in Iceland, specified by age
group (using the age at time of initiation, that is only including users
initiating treatment after having turned 19). For each user, the duration
of treatment was calculated from the day the first prescription was

Table 1.

New users of ADHD drugs among adults (19 years and older) in Iceland 2004-2012.

Incidence (n) Incidence (n) Incidence (n) Incidence (n) Incidence (n) Incidence (n) Incidence (n) Incidence (n)

Incidence’ ™

2012

2011

2010

2009

2008

2007

2006

2005

2004

3.1 (713) 33777 4.6 (1085)

2.8 (645)

1.8 (380) 2.1 (479) 2.0 (470)

1.3 (281)

Overall

4.9 (576)
4.3 (509)

2.4 (276) 2.0 (241) 24 (285) 29 (341 3.0 (348) 3.5 (407)
2.0 (235) 26 (304) 3.1 (365) 3.1 (370)

1.8 (203)

2.0 (214)
1.5 (166)

_
o
)
N,

Age group

8.9 (261)
6.2 (676)
1.5 (148)

237418

7.6 (219)
4.3 (468)
0.9 (90)

234,900

6.5 (185)
4.0 (440)
0.9 (88)

233,254

5.5 (155)
3.5 (394)
1.0 (96)

4.9 (138)
2.6 (305)
0.9 (77)

230,629

43 (117)
2.6 (293)
0.7 (60)

223472

3.9 (102)
2.6 (287)
1.0 (90)

216,192

4.0 (101)

19-24
25-49
S0+

Total

2.0 (214)
0.8 (65)

210,696

1.7 (182)
0.6 (47)

208,044
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filled and until treatment was terminated. Users who initiated
treatment in 2003 were disregarded. We defined treatment as a
sequence of prescriptions with no more than 180 days between two
consecutive prescriptions. By choosing a long interval between
prescriptions, we avoided a false termination of use among those who
had long pauses between prescriptions.

All calculations were performed with STATA Release 12.0 (Stata-
Corp, College Station, TX, USA). The study was approved by the Ice-
landic  Bioethics Committee (VSNb2013010018/03.07) and the
Icelandic Data Protection Authority (2013010062TS/-).

Results

We identified 5292 adults (219 years) who used ADHD drugs
during the study period (2003 2012), filling a total of 91,766
prescriptions. Methylphenidate was the most commonly filled
prescription (42,772 prescriptions for extended-release formu-
lations and 33,389 prescriptions for instant-release formula-
tions), followed by amphetamine (10,221 prescriptions) and
atomoxetine (5384 prescriptions).

The -year period prevalence for ADHD drug use in Iceland
increased over the study period, from 2.9 per 1000 in 2003 to
12.2 per 1000 in 2012. As seen in Fig. 1, this steady rise was
driven by increasing use of extended-release methylphenidate
formulations, and to some extent atomoxetine, while use of
amphetamine and instant-release methylphenidate formulations
decreased during the study period. The point prevalence
(fig. 2) shows that the increase in use between 2003 and 2012
was most pronounced among young adults (19 24 years),
from 1.7 to 17.8 per 1000 young females and 2.7 to 24.0 per
1000 young males. The l-year period prevalence revealed a
similar time trend and differences in use of ADHD drugs
between sex and age groups, as depicted in the point preva-
lence (data not shown).

The annual incidence of ADHD drug use among adults in
Teeland increased 3 times (table 1), similarly among men and
women. As for the prevalence estimates, we noted the highest
increase among young adults (19 24 years) (from 2.0 to 8.9
per 1000) and lowest among adults 50 years and older (from
0.6 to 1.5 per 1000). Specialists in psychiatry initiated ADHD

14 -
—— Total drug
12 4 Methylphenidate ER
w0l """ Methylphenidate IR
- Atomoxetine
8

= = Amphetamine

Annual prevalence (per 1000 adults)

2007 2008 2009 2010 2011 2012

Years

0 T T
2003 2004 2005 2006

Fig. 1. Prevalence* of ADHD drug use among adults (19 years and
older) in Iceland 2003-2012. *Prevalence (prev.) propoitions are
expressed as number of adults per 1000 adults in the population filling
at least one prescription in the relevant year. ADHD, Attention-deficit/
hyperactivity disorder.
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Fig. 2. (A) Point prevalence* of ADHD drug use among females

(19 years and older) in Iceland 2003-2012. (b) Point prevalence* of
ADHD drug use among males (19 years and older) in Iceland 2003—
2012. *Point prevalence defined as the number of individuals per
1000 in the population who on any given day either filled an ADHD
drug prescription or had previously filled a prescription with enough
doses to cover the given day. ADHD, Attention-deficit/hyperactivity
disorder.

drug treatment in 79% of new adult users, while primary care
practitioners initiated treatment in 10% of the first-time adult
cases. Prescribers with another specialty, or no specialty,
issued the first ADHD prescription to 8% and 39%. respec-
tively, of all adult users.

A total of 4069 individual users were eligible to assess
treatment duration. The proportion of ADHD drug users still
receiving treatment after | year varied from 43.0% (19
24 years; males 39.9%, females 47.29%), 57.2% (25 49 years;
males 56.4%. females 57.9%) to 47.5% (50— years; 46.2%
males, 48.2% females; fig. 3). The corresponding proportions
still on treatment after 3 years were 12.4%, 24.5% and 24.3%,
respectively, in each age group, and after 5 years 7.9% (males
6.8%, females 9.6%). 15.9% (males 14.3%, females 17.3%)
and 16.8% (16.6% males, 17.1% females).

Discussion

Main results.
With near-complete coverage of the total adult population in
Ieeland, we found roughly a 4 times increase in use of ADHD
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Fig. 3. Kaplan-Meier curve of duration* of ADHD drug treatment
according to age group and sex. *Treatment was considered termi-
nated when 180 days had passed without an ADHD prescription fill.
ADHD, Attention-deficit/hyperactivity disorder.

drugs in Teeland between 2003 and 2012. This rise was driven
by increasing use of extended-release methylphenidate and to
some extent atomoxetine, while use of amphetamine and
instant-release methylphenidate decreased. While the levels of
ADHD drug use varied somewhat between men and women,
differences according to drug type and calendar time were
similar between the sexes. Treatment, as well as discontinua-
tion, was most pronounced among young adults (19
24 years). Only 12.4% of young adults were still receiving
treatment 3 years after starting, compared with 24.5% of users
aged 25 49 years.

Strengths and limitations.
This is among the first studies to describe ADHD drug use
among an entire national adult population. The high complete-
ness and accuracy of the study data over 10 years [32] allows
us to interpret our results with confidence. Given the conflict-
ing messages of treatment options for adult ADHD and ongo-
ing concern of potential misuse of stimulants, the reported
results should be of major public health interest.

This study is not without limitations. Firstly, the Icelandic
Medicines Registry does not contain information on underly-
ing diagnosis or severity of condition treated. Therefore, we

can only speculate whether those receiving ADHD drug pre-
scriptions did indeed have a diagnosis for ADHD. Secondly,
we did not conduct any analysis on drug dosages and were
thus unable to assess treatment intensity or conclude whether
the prescribed amounts were according to clinical guidelines
for adults. Lastly, we had no way of knowing whether the
individuals actually consumed the prescribed ADHD drug in
question. However, patterns of repeated prescription fills to
the same individual increase the likelihood that he or she actu-
ally consumed the drug.

Prevalence and incidence.

Epidemiological studies have estimated that the prevalence for
ADHD in adults is in the range of 2 5% [15,26.41.42].
Whereas ADHD is more commonly diagnosed among boys
than among girls during childhood [15], research suggests that
in adulthood the sexes are equally affected by ADHD, result-
ing in more women than men diagnosed for the first time as
adults [15,26,41.42]. Our findings show a higher proportion of
women than men aged 25 49 years using ADHD drugs, but
the gender ratio is reversed in the younger (19 24 years) and
older (50— years) age groups, with more men than women
receiving treatment.

Not all individuals diagnosed with ADHD need, or will
benefit from, drug treatment. Thus, it is not surprising that the
prevalence of ADHD drug use observed in our data (e.g.
1.2% in 2012) does not exceed the reported disease prevalence
of 2 5% among adult populations [15.26,41,42]. However, the
estimated utilization in Iceland is indeed higher than what has
been reported for adults in Sweden in 2009, 3.6 per 1000
(22 45 years) [9]; Denmark in 2011, 7 11 per 1000 (18
24 years), 4 5 per 1000 (25 49 years) [12]; and the UK in
2008, 1.1 per 1000 (18 24 years), <l per 1000 (25 45 years)
[31]. This variance of treatment rates across countries warrants
further investigation and is unlikely to be explained by a vary-
ing distribution of the underlying condition between these
populations. Factors such as access to treatment options for
ADHD. reimbursement regulations and prescribing habits of
physicians in each country are likely to play a role in differing
drug utilization. During the time of this study. drugs were the
only reimbursed treatment option for adults with ADHD in
Ieeland [44]. We underscore, although, that the study data did
not allow for a direct assessment of treatment quality or
appropriateness of drug prescribing.

Our results are consistent with previous reports showing
increasing adult use of ADHD drugs in Europe over the past
decade [4.9.12.31]. The steady increase we observed over the
10-year period is reflected in an increased clinical and public
awareness of ADHD in adults, as well as increased availability
of drugs to treat ADHD (i.e. extended-release methylphenidate
and non-stimulant atomoxetine). We found slightly higher
increases in use among women than in men between 2003 and
2012. This pattern corresponds with results found in the UK
[31] and Sweden [9],
ADHD drug use among women than among men. Similar to
reports from Denmark [12], Sweden [9] and the UK [31], we

demonstrating  higher increases in
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also found that, throughout the study period, new users were
mainly young adults (19 24 years) and increases in utilization
were most pronounced in this age group.

In recent years, ADHD has become recognized as a lifelong
impairing condition, estimated to affect two-thirds of diag-
nosed children into adulthood [14.15.26 28.44]. According to
both European [14,15,26] and Icelandic [35] clinical guide-
lines, adult ADHD diagnosis is based on careful and system-
atic assessment of a life-time history of symptoms and
impairments. Central to this process is the assessment of child-
hood onset, current symptoms of ADHD and the presence of
symptoms and impairment in at least two domains (school,
work, home and interpersonal contacts). Icelandic guidelines
recommend psychological treatment and education as a first-
line treatment for adults and that drug treatment should only
be considered if previous options fail. Paradoxically, no non-
pharmacological treatment options are subjected to govern-
ment reimbursements for adults in Iceland and therefore
severely limiting access to such interventions.

The national guidelines were reissued in 2012 to address the
concerns from the INCB [29] regarding overall volume of stim-
ulants sold in Iceland and potential misuse. The changes were in
line with the European guidelines [14,35], although in case of
any concerns of potential drug misuse, atomoxetine is suggested
as a first-line drug. Atomoxetine is currently the only ADHD
drug with an adult indication in Iceland, causing further confu-
sion in regard to the treatment options available to adults.

Discontinuation.

Corroborating previous reports, our data show that discontinu-
ation of ADHD drug treatment is most common among young
adults [9,12.45 47], while discontinuation patterns among
individuals who start treatment in adulthood have been docu-
mented to a lesser extent. We found that | year after treatment
initiation, 43% of the youngest adult users (19 24 years) but
57% of those aged 25 49 years were still receiving drug treat-
ment for ADHD. Three years after drug treatment initiation,
less than an eighth (12%) of the youngest adults and a fourth
of those older were still in treatment. These proportions show
that discontinuation of ADHD treatment within the first
3 years of initiation is high among adults in Tceland compared
with what has been reported for adults in Denmark and
Sweden. Based on nationwide data from Denmark, Pottegard
et al. [12] demonstrated that within 3 years of ADHD drug
treatment, 24%, 34% and 43% of users, respectively, aged
L8 24 years, 25 49 years and 50— years had quit treatment.
Similarly, Zettergvist et al. [9] found, using nationwide prescrip-
tion data from Sweden, that 34% of users aged 15 21 years were
still in treatment after the first 3 years of initiation.

This substantial difference in treatment duration between
neighbouring countries warrants  further investigation. As
ADHD symptoms have been shown to persist throughout the
life course [14.15.26.41.42], the high number of adults in Ice-
land who discontinue treatment within a few years of starting
may suggest lack of treatment monitoring and follow-up of
adults with ADHD within the Icelandic health care system.

But such monitoring should be a priority in a country where
the estimates of ADHD drug utilization are among the highest
in the world.

In sum, based on complete nationwide data, we found high
and growing use of ADHD drugs among adults in Iceland, as
well as relatively short treatment durations. These results call
for further investigation of the quality of treatment regimens
for adults with ADHD and follow-up of patients being treated
with ADHD drugs.
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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 onthe 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

e  ADHD, Predominantly Inattentive Type: if criterion A1l 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 Al 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
often leaving play activities unfinished
over-frequent changes between activities
undue lack of persistence at tasks set by adults
unduly high distractibility during study (homework or reading assignment)
2. Patlent also demonstrates at least three of the following activity problems:
very often runs about or climbs excessively in situations where it is inappropriate
seems unable to remain still
markedly excessive fidgeting and wriggling during spontaneous activities
markedly excessive activity in situations expecting relative stillness (e.g., mealtimes, travel, visiting, church)
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. ofteninterrupts or intrudes on others (e.g., interrupts others’ conversations or games);
C. oftenblurts out answers to questions before questions have been completed

moow

moow>

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)
markedly excessive fidgeting and wriggling in structured situations
excessive levels of off-task activity during tasks
unduly often out of seat when required to be sitting
often has difficulty playing quietly

moow

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.
1Q 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.
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A fundi sinum 29.01.2012 fjalladi Visindasidanefnd um umsdkn pina, vegna ofangreindrar
rannsoknaréztlunar. Medrannsakendur pinir eru: Matthias Halldérsson, bérélfur Pérlindsson, Grétar
Sigurbergsson og Drifa Palin Geirsdéttir.

Eftir a8 hafa farid vandlega yfir umsokn pina og innsend gogn gerir Visindasidanefnd ekki
athugasemdir vid framkvaemd rannséknarinnar, en aréttar meginreglu nefudarinnar um ad
rannséknargégnum verdi eytt innan fimm édra fra rannséknarlokum. Rannséknaraatlunin er
endanlega sampykkt med framangreindri aréttingu.

Oskad er eftir ad leyfi Persénuverndar verdi sent skrifstofu Visindasidanefndar pegar pad berst
rannsakenduni,

Visindasidanefnd bendir rannsakendum vinsamlegast 4 ad birta VSN tilvisunarnamer
rannsoknarinnar par sem vitnad er { leyfi nefndarinnar { birtum greinum um rannséknina. Jafnframt
fer Visindasidanefnd fram 4 a8 fa send afrit af, eda tilvisun i, birtar greinar um rannséknina.
Rannsakendur eru minntir 4 a8 tilkynna rannsoknarlok til nefndarinnar.

Aréttad er ad allar fyrirhugadar breytingar 4 pegar sampykktri rannséknardaetiun purfa ad koma inn til
nefndarinnar til umfjoltunar. Jafnframt ber abyrgdarmanni ad lata stofnanir, sem veitt hafa leyfi
vegna framkvemdar rannsdknarinnar eda 6flunar gagna vita af fyrirhugdum breytingum,

Med kvedju,
f.h. Vis ii}g_iasiéanefndar,

L oal o
i YL G o
Gisli Ragnarsson{ varaforma

ur
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Helga Zoéga
Tjatnarmyri 39
170 Seltjarnanes

Personuvernd

Raudardrstig 10 105 Reyljavik
simi: 310 9600 bréfasimi: 510 9606
netfang: postur@personuvernd.is

veffang: personuvernd.is

Reykjavik, 7. mars 2013
Tilvisun: 2013010062718/~

Heimild
skv. 9. mgr. 27. gr. lyfjalaga nr. 93/1994,
3. mgr. 15, gr. laga nr. 74/1997 um réttindi sjaklinga

L
Umséfen

Personuvernd hefur borist umsékn Helgu Zoega, lektor vid Haskdla fslands, Drifu Pilin
Geirsdéttur, meistaranema { ljdheilsuvisindum, Matthiasi Halldorssyni, lekni 4 gedsvidi
Landspitalans, Porolfi Pordindssyni, professor 4 Félagsvisindasvidi Haskéla {slands, og Grétar]
Sigurbergssyni, gedlxkni 4 leknamidst6dinni Uppsolum, dags. 31. jantar 2013, vegna rannsdknar
sem ber yfirskriftina ,,Notkun 6rvandi lyfja vid ADHD (ofvitkni med athyglisbrest) medal
fullordna 4 Islandi  2003-2012°, um  heimild il adgangs a0 lyfjagagnagrunni
Landlaknisembzettisins vegna framangreindrar rannsdknar

I umsékninni er tilgangi vinnslunnar lyst 4 eftirfarandi hatt:

L [jési umredu og visbeadinga um §6lpjédlega aukningu 4 notkun Srvandi lyfja medal fullordinna er
raonsékn pessi gerd. Hofudmarkmid rannséknarianar er 28 skoda préoun notkunnar 4 6rvandi lyfjum
vid ADHD medal fullordinna 4 {slandi frd 4rinu 2002 til 2012. Dessi proun verdur greind eftir bedi
algengi (allit notendur) og njgengi (nyir notendur). Mynstur notkunar verdur greint eftir kyni, aldri og
bisetu sjiklings (landsfjérdungum), verkunartima lyfs og sérgrein laeknis sem dvisadi Iyfinn. Lysandi
dhorfsrannsdkn (descriptive observational study) sem byggir 4 gégnum Gr Lyfjagagnagrunni
Embeettis Landleknis. Um er ad reda drvinashu fyrirligejandi gagna um lyfjanotkun. Rannséknin
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mun  na  tl  fullordinna  einstaklinga  sem  leyst hafa  at  lyf  samkvaemt ATC
(Anatomical-Therapeutical-Chemical) flokkun NO6BA (Adrenvirk lyf med verkun 4 midtaugakerfid)
4 Tslandi 4 timabilinu 2002 til og med 2012. Rannséknin mun einskordast vid eftirfarandi prja flokka:
amfetamin (NO6BAO1), metylfenidat (NOGBAO4) og atomxetinum (NOGBAQY). Algengi notkunar
Stvandi lyfja er skilpreint sem fjoldi einstaklinga 4 hverja 1000 ibia sem innleysti eina eda fleiri
lyfjadvisun 4 6rvandi lyf ar hvert. Nygengi notkunar 4 érvandi Iyfjum er skilgreint sem fjéldi njrra
einstalinga 4 hvetja 1000 ibtia sem bytja ad leysa Ut eina eda fleiti lyfjadvisun 4 rvandi lyf dr hvert.

Dar rannséknir sem gerdar hafa verid 4 umfangi og préun notkunar Srvandi lyfjum vid ADHD a
Islandi hafa ad mestu néd til barna. Uttektir sem gerdar hafa verid 4 notkun érvandi lyfja vid ADHD
hjd fullordnum benda l pess ad porf sé 4 rannsékn af pessu tagi sem skodar ndnar mynstur
lyfjanotkunar eftit tima, lyfjaflokkum, kyni og aldri sjiklinga sem og séfradigrein pess sem avisar
lyfunum. Lyfjagagnagrunnur Embeettis landleknis um lyfjanotkun hafa opnad tekiferi til rannséknar
sem pessarar. Markmid er ad rannsdknin gagnist sem grunnur ad frekati rannsdknum. Samanburdur
vid notkun orvandi lyfja vid ADHD hjd fullotdnum einstaklingum annarra bjéda er parft
rannsSknarefni og unditmarkmid rannsdknarinnar. Enn frekmur er mikilvagt a0 kostnadur
gedlyfjamedferdar fullordinna verdi { framtidinni borinn saman vid abatann sem af henni hlyst.”

Samkvemt umsokninni verdur trtakid valid med eftirfarandi hett:

LUm et da reda Grvinnslu gagna Gr Lyfjagagnagrunni Embeattis landleknis. Rannsékain mun né il
allra fullordinna einstaklinga (18 Ara og eldri) sem leyst hafa it Iyf med ATC flokkun NOGBA NOGBA
(Adrenvirk lyf med verkun 4 midtaugakerfid) 4 fslandi 4 timabilinu 2002 til og med 2012. Upplysingar
um pessa einstaklinga umfram dulkédud goégn sem begar ligeja hjd Embatti Landleknis verda ekki
notud til rannséknatinnar. Til dtreikninga 4 algengi og nygengi lyfjanotkunar verda notadar opinberar
tolur um mannfjélda 4 Islandi 1. jandar it hvert samkvemt Hagstofu fslands. Fkki verdur haft
samband vid pitttakendur rannséknarinnar.

Samkvemt umsOkninni et fyrithugad ad afla upplysinga Gr Lyfjagagnagrunni landleknis.
Eftitfarandi upplysingum verdur safnad i pigu rannséknarinnar:

,Upplysingar um lIyfjanotkunr einstaklinga (18 ara og eldt) verdur aflad Gr Lyfjagagnagrunni
Embeettis landleknis. Gogn um pétttakendur verda ekki sétt til peitra sjilfra, né haft samband vid ba
medan 4 rannsdkn stendur. Oll gogn r Lyfjagagnagrunni verda dulkédud begar rannsakendur f
gogn { hendur en hver einstaklingur mun hafa sérstakt rannséknarntmer til audkenningar. A engu
stigh méls munu rannsakendur hafa undir héndum upplysingat um nofn, kennitolur eda ndkvema
busetu einstaklinga.”

Vardandi skrdningu persénuaudkenna og vardveislu rannsdknargagna i tengslum  vid
rannsdknina segir eftirfarandi:

#Oll gdgn 1r Lyfjagagnagrunni verda dulkédud begar rannsakendur f& gogn i hendur en hver
einstaklingur verdur merktur sérstdku rannséknarnimeri dl audkenningat. A engu stigi mals munu
rannsakendur hafa undir hondum upplysinagr um n6fn, kennitSlur eda nikvema busetu
cinstaklinga.”

Af framangreindu er liést ad { rannsékninni felst 6flun upplysinga um einstaklinga Gr
Lyfjagagnagrunni landleknis. Samkvamt 9. mgr. 27. gr. lyfjalaga nr. 93/1994, 3. mgr. 15. gr. laga
ar. 74/1997 um téttndi sjiklinga, patf leyfi Persénuverndar til adgangs ad Lyfjagagnagrunni
landleknis { pagu visindarannsdkna. Getur stofnunin bundid slkt leyfi peim skilyrdum sem hin
telur naudsynleg hverju stnod.

IL
Leyfisskilmdlar og leyfisskilmdlar



Personuvernd hefur nd dkvedid, m.a. ad virtum dkvedum 29., 33. og 34. gt. { formalsordum
petsonuverndartilskipunatinnar nr. 95/46/EB, 9. tolul. 1. mgr. 9. gr. laga nr. 77/2000 um
persénuvernd og medferd persénuupplysinga, ad veita Helgu Zoega, Drifu Palin Geirsdottur,
Matthiasi Halldéessyni, P6rélfi Pédlindssyni og Grétari Sigurbergssyni, umbedid leyfi tl vinnslu
petsénuupplysinga vegna rannsdknatinnar ,,Notkun Srvandi lyfja vid ADHD (ofvitkni med
athyglisbrest) medal fullordna 4 fslandi 2003-2012¢

Med leyfinu er heimilud vinnsla upplysingat 4t lyfjagagnagrunni Landleknisembeettisins, eins og
nanar greinir hér 4 eftir. Leyfid gildir til 5. mazs 2015 og er bundid eftirfarandi skilyrdum:

1. Abyrgdaradilar ad vinnslu personuupplisinga

Helga Zoega, Dtifa Pilin Geirsdéttir, Matthias Halldérsson, Porolfur Porlindsson og Grétar
Sigurbergsson teljast vera dbyrgdaradilar vinnslunnar 1 skilningi 4. tolul. 2. gr. laga nr. 77/2000 og
jafnframt handhafar leyfis pessa (hér eftir nefadir ,leyfishafar™). Fer Helga Zoega, med alit
fyritsvar gagnvart Pessénuvernd um alla patt er varda petta leyfi, p. 4 m. dlitaefni er upp kunna
20 tisa um pad hvort vinnsla persénuupplysinga bafi verid i samremi vid 16g, reghur og akvaedi
pessa leyfis.

2. Logbundnir leyfisskilmdlar

a. Degar leyfishafar fara pess 4 leit vi® dbyrgdarmenn sjikraskrda, sbr. 12. tSlul. 3. gr. laga nr.
55/2009 um sjikraskrir, 20 fi adgang 20 vidkomandi sjikraskram, ber peim ad framvisa leyfi
pessu.

b. Leyfi petta er bundid pvi skilyrdi ad abyrgdarmenn umuezeddra sjikraskrda hafi Iyst bvi yfir ad
peir séu pvi sampykkir fyrir sitt leyti a0 leyfishafi fai adgang ad peun.

c. Leyfi petta er bundid pvi skilyrdi ad sidanefnd, eda eftir atvikum visindasidanefnd, hafi lagt
mat 4 rannséknina og 14tid { té skriflegt 4lit sitt pess efnis ad hvorki visindaleg né sidfredileg
sjénarmid mali gegn framkvaemd hennat, sbr. 3. mer. 15. gr. laga nr. 74/1997, sbr. 4. mgt. 2.
gt. somu laga.

3. Ligmeet vinnsla personuupplisinga og pagnarskylda

a. Leyfishafar bera Abyrgd 4 pvi ad vinnsla persénuupplysinga vegna rannséknarinnar fullnagi
avallt keofum 1. mgr. 7. gr. laga nr. 77/2000.

b. Farid skal med upplysingar sem skridar eru vegna rannséknarinnar, 1 samremi vid 16g nr.
77/2000, 16g nr. 74/1997 og lxknalog nr. 53/1988. Hvilir pagnarskylda 4 leyfishéfum og
5drum peim sem koma 28 rannsSkninni um heilsufarsupplysingar sem unnid er med, sbz. 15.
gr. laga nt. 53/1988. Pagnarskylda helst pétt 14110 sé af storfum vid rannsdknina.

c. Taki hiskélanemar eda adtir, sem ekki teljast til 16ggiltra heilbrigdisstétta, patt { framlkveaemd
rannséknatinnar skulu peir undirrita sérstaka pagnarskylduyfitlysingu, par sem beir m.a.
4byrgjast a9 tilkynna leyfishdfum ef { rannsdknargdgnum eru vidkvaemar persénuupplysingar
um b sem eru eda hafa verid maki vidkomandi, skyldir eda magdir honum { beinan legg eda
2d 6dram 1id til hlidar eda tengdit honum med sama hatti vegna wttleidingar. Er vidkomandi
pa Sheimilt 2d kynna sér gogn um pi einstaklinga. Matthiasi Halldorssyni eda fulltrda hans
ber ad votta rétta undirskeift hlutadeigandi og dagsetningu slikrar yfitlysingar og koma henni
til Persénuverndar innan tveggja vikna frd utgifu leyfis bessa eda frd pvi ad vidkomandi
hefur stérf vid rannsoknina. Dagnarskyldan er byggd 4 3. mgr. 35. gr. laga nr. 77 /2000. A
heimasidu Persénuverndar er ad finna stadlad eydublad fyrir pagnarskylduyfidysingu. Ef
pagnarskylduyfitljsingum er ekki skilad innan tilskilins frests getur Persénuvernd afturkallad
leyfi petta.

d. Leyfi petta heimilar einvétdungu 20 safaad verdi peim heilsufarsupplysingum sem gildi hafa
fyrir rannsokn leyfishafa og samrymast markmidum hennar.
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4. Audkenning rannsiknargagna

a.

b.

[ rannséknargogn ma skri upplysingar um fredingarmanud, fedingarit og kyn hvers
sjaklings.

Oheimilt et ad skei i rannséknargdgn upplysingar um ndfn  sjiklinga, nafnnamer,
heimilisféng, simantmer, fax-nimer, tlvapdstfong eda annad samberilegt.

Oll gogn r Lyfjagagnagrunni verda dulk6dud pegar rannsakendur 4 gogn { hendur en hver
einstaklingur verdur merktur sérstoku rannséknarntimeri til audkenningar. A endu stigi mls
munu tannsakendur hafa undir héndum upplfsingar um néfn, kennitdlur eda nikvema
busetu einstaklinga. { [jési pessa er heimilt vid framkvaemd rannséknar pessarar ad skrd og
vardvelta #mabundid  sérstaka skrd, greiningarlykil, sem tengit saman upplysingar um
kennitlur einstaklinga og rannséknarnimer 4 medan verid ex a0 undirbia rannsoknargogn.
Slika skra/greiningarlykil skal avallt vardveita adskilda frd 60rum rannséknargbgnum. Pegar
rannsokn er lokid, og eigi sidar en vid lok gildistima leyfis pessa, skal greiningarlykli eytt.
begar par heilbrigdisupplysingar, sem leyfi petta tekur til, hafa verid skrddar 1
rannsSknargdgn, og eftit atvikum verid stadreynt ad paer séu réttar, og gdgnin ad 60ru leyti
verid fullgerd, skal tryggja ad ar liggi ekki fyrir audkenning 4 pvi frd hvada cinstaklingi
upplysingarnat stafa, s.s. med eydingu kennitalna.

5. Orygei vid vinnslu persénuupplsinga

Leyfishéfum ber ad gera videigandi teknilegar og skipulagslegar éryggisradstafanir til 20 vernda
persénuupplysingar gegn dleyfilegum adgangi { samremi vid 11. og 12. gr. laga nr. 77/2000. Par
er m.a. askilid ad:

a.

beita skuli radstdfunum sem tryggja nzgilegt Sryggi midad vid dhattu af vinnslunni og edli
beirra gagna sem verja 4, med hlidsjén af nyjustu tzkni og kostnadi vid framkvemd peirra,
og

tryggja skuli ad dhmttumat og Oryggisradstafanir vid vinnsl persdnuupplfsinga séu {
samremi vid 16g, reglur og fyritmeli Persénuverndar um hvernig tryggja skal Oryggi
upplysinga, b.m.t. pa stadla sem hin dkvedur ad skuli fylgt.

Leyfishafar bera abyrgd 4 bvi ad hver si er starfar { umbodi peitra og hefur adgang ad
petsénuupplysingum vinni adeins med peer { samraemi vid skyr fyrirmeli sem beir gefa og ad pvi
matli ad falli innan skilyrda leyfis bessa, nema 16g mali fyrir 4 annan veg, sbr. 3. mgr. 13. gr. laga
nt. 77/2000.

6. Almennir skilmdlar

a.

b.

Leyfishafar bera 4byrgd 4 ad farid sé med oll persénuaudkennd gdgn sem sjikraggn {
samraemi vid 16g, reghur og Akvadi bessa leyfis.

Leyfishafar skulu dbyrgjast 2d engir adrir en peir fii { hendur petsonugreinanleg gogn. sem
sérstaklega verdur aflad { bagu pessarar rannsoknar.

Oski leyfishafar pess ad heetta rannsékn ber peim ad leggja petta leyfi inn til Personuverndar
4 skriflegan og sannanlegan hite. Skal pd tilgreina hvott peim petsénuupplysingum, sem
unnar voru 4 grundvelli pessa leyfis, hafi verid eytt. AD S5drum kosti trskurdar Persénuvernd
um hvort persénuupplfsingunum skuli eytt eda prer vardveittar med dkvednum skilyrdum.
Leyfishofum ber 2d veita Persénuvernd, starfsmonnum og tilsjénarménoum hennar allar
umbednar upplysingar um vinnsh personuupplisinga sé eftir pvi leitad { pAgu eftirlits. Brot 4
akvaedi pessu getur vardad afturkollun 4 leyfinu.

Persénuvernd getur 14tid gera uttekt 4 pvi hvort leyfishafar fullnegi skilyrdum laga ot
77/2000 og reglna sem settar eru samkvamt beim eda einstokum  fytitmalum. Getur
Persénuvernd 4kvedid ad peir skuli greida pann kostnad sem af pvi hlyst. Persénuvernd
getur einnig ikvedid ad leyfishafar greidi kostnad vid dttekt 4 statfsemi, vid undirblining
Gtgifu vinnsluleyfis og annarrar afgreidslu. Persénuvernd skal pi gmta bess ad sa
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sérfraedingur, sem framlvemir umradda Grtekt, undirriti yfirlysingu um ad hann lofi 29 gaeta
pagmzlsku um pad sem hann faet vitneskju um { starfsemi sinni og leynt ber 28 fara eftit
16gum eda eoli mals. Brot 4 slikrd pagnarskyldu vardar refsingu samkvamt 136. or. almennra
hegningarlaga. Pagnarskyldan helst pétt 14tid sé af starfi.

Leyfi betta er hid pvi skilyrdi ad einungis verdi safnad peim upplfsingum sem nandsynlegar

eru vegna ranunsoOknarinnat.

Virdingarfyllst
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Helga Zoéga, lektot i lydheilsuvisindum
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PersOnuvernd

Raudardrstig 10 105 Reykjavik
simi: 5109600 bréfasimi: 510 9606
netfang: postur@personuvernd.is

veffang: personuvernd.is

Reykjavik, 30. mai2013
Tilvisun: 2013010062HGK/--

Efni: Vidbot vid leyfi, dags. 7. mars 2013, vegna tamlsékna;innat »INotkun drvandi lyfja
vid ADHD (ofvirkni med athyglisbrest) medal fullordna a Islandi 2003-2012%

Personuvernd hefur borist bréf ydar, dags. 7. mai 2013, par sem 6skad er eftir vidbotarleyfi
vegna rannsOknarinnar , Notkun 6rvandi lyfja vid ADHD (ofvirkni med athyglisbrest) medal
fallordna 4 fslandi 2003-2012% Med bréfi, dags. 7. mars 2013, veitti Persénuvernd yodur, Diifa
Palin Geirsdodttur, Matthiast Halldorssyni, Porolfi Podlindssyni og Grétari Sigurbergssynt, leyfi til
adgangs ad lyfjagagnagrunni landleknis vegna framangreindrar rannséknar. I erindi yoar segir
m.a.

o[--Olskar unditriend eftie vidbétatleyfi til pess ad rannsaka samhlida lyfjanotkun hji fullordnum
einstaklingum sem nota adrenvirk lyf med verkeun d& midtangakerfis (ANTC flokkur NOGBA). Oskad e eftir
leyfi Persénuverndar til ad skoda samhlida Uttektir fyrir eftirtalin lyf, sem einnig hafa verkun 4
midtaugakerfid, hji pessum einstaklingum:

- NO2 - Verkjalyf
- NO2A - Opibidar
- N02B - Onnur verkjalyf og hitalekkandi Iyf
- NO2C - Migrenilyf
- NO3 - Flogaveikislyf
- N04 - Parkinsonlyf
- NO5 - Gedlyf
- NO5SA - Gedrofslyf
- NO5B - Réandi og kvidastillandi tyf
- NO5C - Svefnlyf og réandi lyf
- NO6 - Gedlyf
- NOGA - Punglyndislyf
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- NO6C - Gedlyfjabléndur

- NO6D - Lyf vid heilabilun

- NOGBC - Xantinafleidur

- NOG6BX - Onnur érvandi lyf og lyf sem efla heilastarfsemi

- NO7 - Onnur lyf med verleun 4 taugakerfid

Samhlida lyfjanotlkun hjd notendum adrenvirkra lyffa med verkun d midtangakerfid verdur skilgreind
pannig ad Dpeir hafi jafnframt leyst Gt tltekin lyf sem tlheyra lyfjaflokki N (sbr. upptaluingu ad
framan) einu sinni eda oftar sama 4rid. Sem og fytr verda oll petsénuandkenni afmad [hjd] embeett
landlzknis 4dur en rannsakendur fi rannséknargogn { hendur. Pess verdur jafnframt gatt, eftic sem
adur, ad flokkun rannséknarbreyta verdi pad gréf ad med engu mot verdi unnt ad bera kennsl 4
notendur lyfjanna.

Med upplfsingum um samhlida lyfjanotkun notenda Grvandi lyfja munu rannsakendur greina
Iyfjanotlkunarmynstar Gt frd sk ,Lérenz kacfu“ sem gefur visbendingar um dreifingu daglegra
dagskammta (DDD) allra lyfja sem hafa verkun i midtaugakerfid. Slikar greiningar geta reynst afar
gagnlegar til pess 20 koma auga 4 mogulega misnotkun lyfja.”

ba hefur Persénuvernd méttekid undirritada yfitlysingu embttis landlaeknis, dags. 23. mai 2013,
bat sem embattid heimilar fyrir sitt leytd adgang ad framangreindum upplysingum Gr
Iyfjagagnagrunni landlkeknis, til vidbétar peim upplysingum ur lyfjagagnagrunni sem visad ex til i
leyfi Persénuverndar, dags. 7. mars 2013, { samraemi vid 4. mgr. 27. gr. Iyfjalaga nr. 93/1994 og f-
og m-1idi 4. gr. laga um landlekni og lySheilsu nt. 41/2007.

bad tillynnist yOur hér med ad Personuvernd gerir ekki athugasemdir vid fyrithugadar breytingar
4 framkvemd tannsdknatinnar, p.e. 20 einnig verdi aflad upplysinga um uttektir tilgreindra lyfja
sem hafa verkun 4 midtaugakerfid hji éllum fullordnum einstaklingum sem hafa leyst Gt lyf med
ATC flokkun 4 fslandi 4 timabilinu 2002 6l og med 2012, enda verdr farid ad oSllum peim
skilmalum sem kvedid er 4 wm { 40ur Utgefnu leyfl stofnunarinnar, dags. 7. mars 2013, il ydar
vegna rannséknarinnar.

Virdingarfyllst
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