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Background: Given that adults with ADHD con-
tinue to use stimulants for extended periods of time,
studies on the long-term effectiveness and adverse
events are warranted. The aims of this study were
to investigate factors associated with persistence in
treatment in an exploratory manner and to docu-
ment side effects and reasons for discontinuation.

Method: The current study describes the sys-
tematic follow-up of 133 psychiatric patients with
DSM-1V-diagnosed ADHD treated with central
stimulants at a specialized outpatient unit between
January 1, 2001, and August 31, 2006. A standard-
ized questionnaire, derived from the Targeted
Attention-deficit Disorder Symptoms Rating Scale,
was used in order to measure improvement of the
following target symptoms: hyperactivity, impulsiv-
ity, irritability, distractibility, structure/organization
problems, inattention, and restlessness.

Results: Eighty percent of the patients were
successfully treated with stimulants at the 6- to
9-month follow-up. Fifty percent remained in treat-
ment after 2 years or more. Forty-five percent were
treated for comorbid anxiety and/or depression
during the study period. Only 15% dropped out
because of lack of efficacy. The amount of clini-
cal response over the first 6 to 9 months (but not
at 6 weeks) predicted adherence to treatment at
2 years. The patients’ heart rate increased from a
least squares mean + SE of 70+2.2 to 80 £2.1 bpm
(P=.00003) while blood pressure remained un-
changed at the >2-year follow-up. Severe side effects
or drug abuse were not detected in this cohort.

Conclusions: The long-term treatment outcome
shows that stimulants are effective in adult ADHD
and side effects tend to be mild.
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Attention—deficit/hyperactivity disorder (ADHD) is a
neuropsychiatric disorder with onset in childhood.
A substantial proportion of affected children will have a
chronic course. Although hyperactivity and impulsivity may
decrease with age, 3.4% of the adult population fulfill the
diagnostic criteria for ADHD.! Notably, symptoms of inat-
tention tend to persist into adulthood.>*
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Adults with ADHD are at risk for developing anxiety
disorders, major depressive disorders, and alcohol and
drug dependency.? In addition, attention deficit is often
reported by persons with autism spectrum disorder (ASD)
or obsessive-compulsive disorder,>® disorders that are not
characterized by impulsivity.

Pharmacotherapy with central stimulants (CS; eg, methyl-
phenidate or dexamphetamine) is the most effective treatment
for ADHD. The short-term efficacy of pharmacotherapy for
ADHD in adults is well established,”® and controlled studies
have demonstrated effect over 6 months.”!! However, studies
of efficacy and safety after the first year of treatment are few
and primarily carried out on children. These studies show
that every second child treated with CS had stopped medica-
tion at the 2-year follow-up, and the number remaining in
treatment was further decreased after 5 years.!?”!* In adults,
evidence from a large-scale treatment program, including
840 patients in Norway and from an American open-label
extension of a 4-week, multicenter, placebo-controlled trial,
suggests survival rates of only 21%-34% at the >2-year time
point,1>16

Therefore, long-term follow-up studies on adults treated
with CS are warranted. The aim of the present study was
to explore clinical factors associated with adherence to cen-
tral stimulant treatment in a natural setting, to document
side effects, and to investigate reasons for discontinuation
of stimulant therapy.

METHOD

This study describes the systematic follow-ups of 133
adults with ADHD who were treated or started their treat-
ment with CS between January 2001 and August 2006. Effects
from treatment, adverse events, and reasons for discontin-
uation of stimulant therapy were documented. All patients
had a physical check-up in which blood pressure and heart
rate were measured before starting medical treatment. Treat-
ments for comorbid depression, anxiety, or other psychiatric
or somatic disorders were accepted.

The treatment was given at an outpatient tertiary psychi-
atric clinic for assessment and treatment of adult ADHD,
situated in northern Stockholm. The catchments area has
a population of nearly 320,000 inhabitants over 18 years of
age.
In Sweden, medical treatment for childhood ADHD has
been generally accepted only since the mid-nineties, and
it was not until around 2000 that it was available for adult
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ADHD. However, only selected psychiatrists were allowed to
prescribe CS for adults, and the approval for each individual
patient had to be decided by the Swedish Medical Products
Agency. The legislation around the treatment was extensive,
and the approval lasted for only 1 year at the time. The regu-
lation was simplified in 2005, and methylphenidate was then
allowed to be prescribed by specially licensed psychiatrists.
Individual permissions were necessary only if dexamphet-
amine was prescribed. Thus, methylphenidate became the
first choice of treatment thereafter, although initially, when
dexamphetamine and methylphenidate were equally avail-
able for prescription, dexamphetamine was often preferred
as it was viewed as more effective. When osmotic-release oral
system methylphenidate (OROS-MPH) was introduced on
the Swedish market, the patients taking short-acting methyl-
phenidate were often switched to that.

Given that only a small portion of the Swedish psychia-
trists were allowed to prescribe CS in Sweden at the time of
the study, prescriptions of CS outside the ADHD clinic were
extremely rare. Thus, almost every prescription for CS in the
catchment area originated from the ADHD clinic.

The study was approved by the Regional Ethics Committee
in Stockholm. All patients were asked to consent to partici-
pate in the study, and only 1 patient refused to participate.

Subjects

All patients in this study were referred to a specialized
ADHD and ASD outpatient tertiary psychiatric clinic at
the Northern Stockholm Psychiatry at St Géran’s Hospital,
Stockholm, Sweden, by a licensed psychologist or physician
for assessment for diagnoses and possible treatment for adult
ADHD or ASD. All patients without obvious drug or alco-
hol abuse or dependence were accepted. No other exclusion
criteria were used. Regardless of whether a patient attended
an appointment or not, his or her medical record could be
found in the Northern Stockholm Psychiatry database, which
contains all psychiatric medical records in the catchment
area. Only those who moved out of the catchment area or
declined further contact with their psychiatrists were lost to
follow-up. In all, 214 patients (93 women and 121 men) were
assessed and diagnosed with ADHD at the neuropsychiatric
unit during the time period of January 1, 2001, to August 31,
2006 (Figure 1). Eighty-nine of these patients had received
psychiatric care in childhood, but only 1 had a prior diagno-
sis of childhood ADHD. Thirty-six patients (16 women and
20 men) were assessed elsewhere during this time period and
referred to the specialized unit for medication only. Of the
total number of 214 patients diagnosed with ADHD in the
specialized unit, 115 were not included in this study due to
the following reasons: (1) never medicated, (2) treated with
atomoxetine, or (3) not treated at the neuropsychiatric unit
but referred back to the nonspecialized outpatient unit for
pharmacologic treatment and lost to follow-up. Two patients
were excluded in this study due to a number of complicat-
ing factors. Both had severe comorbid obsessive-compulsive
disorder and discontinued the stimulant medication for long
periods of time.
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Figure 1. Flow Diagram of ADHD Subjects’ Progress®

Diagnosed at the

ADHD clinic
N=214
F=93,M=121
No CS
n=115
n=99
Diagnosed
elsewhere
n=36
cs
n=135
Excluded
from study
n=2
CS
N =133 (100%)
F=62,M=71

MPH n = 86 (65%)
DEX n =47 (35%)

Dropped out before 6 weeks
n=3(2%)
n =130 (98%)
F=61,M=69
Dropped out before 6 months
n=22(17%)
n =108 (81%)
F=51,M=57
Dropped out before 2 years
n=41(31%)
CS = 2years
n =67 (50%)
F=31,M=36

MPH =38 (57%)
DEX =29 (43%)

*Percentage given as % of patients in the study.

Abbreviations: ADHD = attention-deficit/hyperactivity disorder,
CS = central stimulants, DEX = dexamphetamine, F =females,
M = males, MPH = methylphenidate.

ADHD Assessments

All patients were assessed for childhood ADHD ret-
rospectively and current adult ADHD according to the
Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV) criteria. The assessments were conducted
by board-certified psychiatrists and licensed psychologists.
Diagnosis of ADHD was given by consensus between the
psychiatrist and the psychologist and according to DSM-IV
criteria.

The assessment procedure took 12-18 hours to complete
over a period of 2 weeks. A parent, or another significant
person who knew the patient since childhood, was inter-
viewed in person about early ADHD symptoms with a
semistructured instrument (Five to Fifteen [FTF]).!” This
instrument includes neuropsychiatric symptoms noted by
parents when the child was between 5 and 15 years of age.
It was completed by a parent prior to the first visit, and the
results were discussed with the parent and patient together
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at the consultation. Also, a semistructured protocol cover-
ing childhood symptoms, social factors, educational level,
employment status, and alcohol and drug use was adminis-
tered. All patients were assessed with a structured interview
for ADHD, the Wender-Reimherr Adult Attention Deficit
Disorder Scale (WRAADDS), which covers attention dif-
ficulties, hyperactivity and/or restlessness, temper, affective
lability, emotional overreactivity, disorganization, and im-
pulsivity relating to present difficulties.'®!” The WRAADDS
is administered as an interview and has acceptable psycho-
metric properties. It differs from other ADHD rating scales
by its coverage of emotional dysregulation.

Treatment Protocol

The treatment was individualized, but initially most pa-
tients were treated with short-acting methylphenidate or
dexamphetamine. The doses were slowly increased by 2.5 mg
of dexamphetamine or 5 mg of methylphenidate every third
day for 8 days; thereafter, the increase was approximately 5
mg of dexamphetamine or 10 mg of methylphenidate for
another 3 days. On day 12, the target doses were 25 mg of
dexamphetamine or 50 mg of methylphenidate. This pro-
tocol was modified if the patients developed problematic
side effects or if there was a satisfactory effect at a lower
dosage, and, conversely, the dosages were raised if the effect
was unsatisfactory. Methylphenidate was generally admin-
istered tid, and dexamphetamine was administered either
bid or tid. The patient came for weekly visits to a nurse
assistant during the first month; thereafter, monthly dur-
ing the first 6 months and, thereafter, every third month.
During the second year, the patient came in twice yearly. If
one stimulant proved ineffective, the other agent was tried.
When long-acting methylphenidate was introduced on the
market, most patients were switched to OROS-MPH, which
was administered once daily or, in some cases, bid around
breakfast and lunch. The maximum dosages were 100 mg/d
for methylphenidate and 70 mg/d for dexamphetamine.
Nonresponders to CS and patients with a history of alcohol
or drug dependence were treated with atomoxetine.

Follow-Up Assessments

All patients were regularly called for follow-up measure-
ments of blood pressure, heart rate, response to medication,
and side effects by a trained nurse’s assistant or psychiatrist.
At 3 selected follow-up time points—short-term (ie, 6-12
weeks), long-term (ie, 6-9 months), and after treatment for
atleast 2 years (ie, 2-5 years)—data were collected for assess-
ment of long-term outcomes of pharmacologic treatment.

A standardized questionnaire, derived from the Targeted
Attention-deficit Disorder Symptoms Rating Scale!® and
administered in a large Norwegian treatment program for
adult ADHD," was used in order to measure improvement
of the following target symptoms: hyperactivity, impulsiv-
ity, irritability, distractibility, structure and/or organization
problems, inattention, and restlessness. The level of im-
provement was rated 0-4, reflecting “no improvement” =0,
“little improvement” =1, “definite improvement” =2, “large
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improvement” =3, or “very large improvement” = 4. Ratings
of 2.5 or more, ie, better than definite improvement, were
regarded as a “good response” Adverse events were assessed
with a specially developed questionnaire addressing 21 items
of possible side effects (early insomnia, early awakening,
interrupted sleep, increased need for sleep, headache, ab-
dominal pain, diarrhea, constipation, dry mouth, nausea,
nervousness, tics, low mood, elevated mood, tachycardia,
dizziness, anorexia or decreased appetite, increased appe-
tite, hallucinations, tremors, impaired dexterity). The patient
could score each side effect as “not present” =0, “seldom” =1,
“occasionally” =2, or “often” =3. There was also an open-
ended question about the presence of other side effects than
suggested in the questionnaire.

Statistics

The computer software STATISTICA 7 (StatSoft, Inc,
Tulsa, Oklahoma) was used in the statistical analyses.

Frequencies and percentages for nominal values were cal-
culated using standard descriptive statistics and frequency
tables. For continuous values, least squares mean or median
and standard deviation (SD) or standard error (SE) were
used. For comparisons of continuously scaled values between
and within sexes or other variables, analysis of variance
(ANOVA) and Unequal N HSD post hoc analysis were used.
The Mann-Whitney U test, the Wilcoxon matched-pairs test,
and the median test (x*) were used for nonparametric data.
Statistical significance was set at the 2-sided, 95% confi-
dence interval (P<.05). When testing for medication effect
on heart rate or target symptoms, or to predict adherence
to treatment, adequate variables were taken into consider-
ation as a potential influencing factor (sex, type of stimulant,
earlier psychiatric diagnoses, etc).

RESULTS

This study includes 133 adult patients with ADHD (71
men and 62 women) who received treatment with CS while
attending the clinic between the years 2001 and 2008. See
Table 1 for a detailed description of the patient population.
Mean age when medication was initiated was 31.1 years,
and only 1 patient had started treatment before the age of
17 years. Forty-five percent of the patients were prescribed
psychotropic agents for treatment of depression and/or
anxiety at the time of the referral, and the stimulant was
added on top of the current medication (see Table 1). Median
intelligence quotient (IQ) was 98 for verbal and 97 for non-
verbal (measured in 62 patients; verbal IQ SD + 18.4; range,
60-138; and nonverbal IQ SD +17.4; range, 58-135). The
total WRAADDS median score was 83 (SD +23.0; range,
13-123) without significant differences between men and
women (Table 2).

Stimulant Therapy and Discontinuation Rate

At the first time point, the dosages were undergoing titra-
tion. The mean + SD dose at 6-12 weeks was 39.3 +16.2 mg/d
(range, 15-80; n=81) for methylphenidate and 22.2+10.3
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Table 1. Population Characteristics

Men Women All
Population Characteristic (n=71) (n=62) (N=133)
Age at start of stimulant therapy, 29.5+9.4 31.8+8.7 31.1%£10.9
mean+SD, y
Height, mean + SD, cm* 1829+5.0 166+54 NAP

Weight before central stimulant 83.3+16.1 68+19.0 NAP
start, mean + SD, kg®
BMI before start of stimulant 253+53 257+7.7 NAP

therapy, mean + SD4
DSM-1V ADHD diagnosis, n (%)

With hyperactivity 56 (78.9)  49(79.0) 105 (78.9)
Without hyperactivity 15(21.1)  13(21.0) 28(21.1)
Civil status, n (%)
Single 50 (70.4)  35(56.5) 85 (63.9)
Divorced 2(2.8) 5(8.1) 7 (5.3)
Married/cohabiting 16 (22.5) 21(33.9) 37(27.8)
Missing data 3(4.2) 1(1.6) 4(3.0)
Children, n (%)
Yes 11 (15.5) 22 (35.5) 33(24.8)
No 57(80.3)  38(61.3) 95 (71.4)
Missing data 3(4.2) 2(3.2) 5(3.8)
Highest educational level, n (%)
University 13(18.3) 11(17.7) 24(18.0)
Upper secondary school 21(29.6) 15(24.2) 36(27.1)
Vocational training 6 (8.5) 9(14.5) 15(11.3)
Compulsory school 23(32.4) 18(29.0) 41(30.8)
Did not finish compulsory 3 (4.2) 1(1.6) 4(3.0)
school
Missing data 5(7.0) 8(12.9) 13(9.8)
Working or studying
Yes, n (%) 38 (53.5) 25(40.3) 63 (47.4)
Full-time® 34(47.9) 17(274) 51(38.3)
To a lesser degree 4 (5.6) 8(12.9) 12(9.0)
No, n (%)" 30 (42.3)  35(56.5) 65 (48.9)
Missing data 3(4.2) 2(3.2) 5(3.8)
History of other psychiatric 35(49.3)  44(71.0) 79 (59.4)
diagnosis
Other psychiatric medication at
start with central stimulant, n (%)
SRI# 21(29.6)  25(40.3) 46 (34.6)
NRI 1(1.4) 3(4.8) 4(3.0)
Other antidepressants 2(2.8) 4 (6.5) 6 (4.5)
Mood stabilizer 3(4.2) 1(1.6) 4(3.0)
Neuroleptics only 0 2(3.2) 2 (1.5)
Hypnotics only 8 (11.3) 4(6.5) 12 (9.0)
Without other psychiatric 36 (50.7)  23(37.1) 59 (44.4)
medication

34 men, 28 women.

"Height and weight data not computed for total sample due to different
reference ranges for men and women.

47 men, 40 women.

431 men, 27 women.

°Full-time working/studying in Sweden =40 h/wk.

fLiving costs provided by taxes or health insurance.

8Both selective and nonselective.

Abbreviations: ADHD = attention-deficit/hyperactivity disorder,
BMI =body mass index, DSM-IV = Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, SRI =serotonin reuptake inhibitors,
NA =not applicable, NRI = norepinephrine reuptake inhibitor.

mg/d (range, 6-55; n=43) for dexamphetamine. At the sec-
ond time point, the 6- to 9-month follow-up, the mean + SD
dose was 48.9 + 15.8 mg/d (range, 18-90; n=60) for methyl-
phenidate and 28.4+12.1 mg/d (range, 15-70; n=36) for
dexamphetamine. At the >2-year time point, the dosages
were mainly unchanged, with mean + SD doses 0f 48.9 £21.0
mg/d (range, 18-100; n=37) and 27.8+10 mg/d (range,
5-50; n=29) for methylphenidate and dexamphetamine,
respectively. Forty-eight percent of the patients initially
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Table 2. Scores in the Wender-Reimherr Adult Attention Deficit
Disorder Scale

Wender-Reimherr Men Women All
Adult Attention Deficit (n=47), (n=43), (N =90),
Disorder Scale Median+SD  Median+SD  Median +SD
Attention difficulties 12+3.4 10+2.8 11+3.1
Hyperactivity/restlessness 13+5.3 13+£5.6 13+54
Affective lability 10+3.5 10+3.6 10+3.5
Temper 10+55 9+59 10+5.7
Disorganization 20+6.3 17+6.4 19+6.3
Emotional overreactivity 8+2.9 9+2.5 8+2.7
Impulsivity 12+6.8 12+6.2 12+6.4
Total 87+24.4 80+21.7 83+23.0

treated with methylphenidate and 53% of the dexamphet-
amine group remained in the study; however, 4 patients
taking methylphenidate had switched to dexamphetamine
prior to the >2-year time point.

Around 80% of the patients entering the study were
successfully treated with stimulants at the 6- to 9-month
follow-up. After 2 years or more, 50% still adhered to treat-
ment. There were no sex differences in the reasons for
discontinuation. The reasons for discontinuation because of
side effect or lack of efficacy were not related to the choice of
CS. The reasons for dexamphetamine versus methylpheni-
date discontinuation are given in Table 3, which shows data
from all discontinued patients in the study (n=66). Thirty-
eight percent of the discontinued patients ended central
stimulant therapy before the 6- to 9-month time point and
the rest before the >2-year time follow-up.

Medication Efficacy on ADHD Target Symptoms

The target symptoms hyperactivity and distractibility
decreased between the 6- to 12-week and the 6- to 9-month
time points, while the medication effect on other target
symptoms remained unchanged. Interestingly, this increased
effect of medication was observed only in the group that
continued central stimulant treatment for more than 2 years.
They improved in nearly every target symptom between
the 2 time points: hyperactivity (Wilcoxon matched-pairs
test; T'=17.5, Z=2.4, P=.016, n=24), impulsivity (T'=25.5,
Z=24, P=.016, n=27), attention (T=63, Z=2.3, P=.022,
n=37), and distractibility (T'=22.5, Z=2.7, P=.006, n=35).
When the patients were divided into definite responders,
ie, having good treatment response on the target symptoms
(ratings of 2.5 or more), and partial responders (with none,
few, or moderate effects on target symptoms, ie, ratings of
0-2), we found that being a definite responder on the target
symptoms attention (x*=28.8, P=.0029, n=82), impulsiv-
ity (x*=5.4, P=.020, n="73), restlessness (x*=4.1, P=.042,
n=78), and irritability (x*=4.2, P=.040, n=70) at the 6- to
9-month time point predicted adherence to treatment at 2
years; however, no such predictions could be made at the
6- to 9-week time point.

Lower scores on temper in the WRAADDS predict-
ed adherence to treatment at the >2-year time point in
men (Mann-Whitney U=166, Z=2.1, P=.033, n=46),
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Table 3. Discontinuation Causes for Stimulant Therapy

Patients Taking Patients Taking All Discontinued

Reason for Discontinuation Methylphenidate (n=44), n (%)  Dexamphetamine (n=22),n (%) Patients (N=66), n (%)
Unknown, lost to follow-up 12 (27.3) 3(13.6) 15 (22.7)
Anxiety and/or depression 7 (15.9) 4(18.2) 11 (16.7)
Lack of efficacy 7 (15.9) 3(13.6) 10 (15.2)
Patient decision, not specified 5(11.4) 3(13.6) 8(12.1)
Side effects too bothersome 3(6.8) 2(9.1) 5(7.6)
Does not want central stimulant treatment 3(6.8) 1(4.5) 4(6.1)
Personal circumstances 2 (4.5) 2(9.1) 4(6.1)
Patient changed clinic, moved, or terminated contact 2 (4.5) 1(4.5) 3 (4.5)
Alcohol or cannabis abuse 1(2.3) 1(4.5) 2(3.0)
Epileptic seizures 1(2.3) 0 1(1.5)
Hyperactivity, aggression 1(2.3) 0 1(1.5)
Paranoia 0 1 (4.5) 1(1.5)
Pregnancy 0 1(4.5) 1(1.5)

while the results on all other WRAADDS subscales were
nonsignificant.

Cardiovascular Effects

There was a statistically significant elevation in heart
rate (HR) from baseline to the >2-year time point (least
squares means + SE: baseline HR =70+2.2 bpm; 6- to 9-week
HR=79+2.0 bpm; 6- to 9-month HR=79+1.9 bpm; >2-year
HR=80+2.1 bpm [ANOVA F=8.8, P=.00003, n=38]). A
post hoc analysis revealed that the women already had el-
evated heart rates at the 6- to 12-week time point (n=15,
P=.048), which was maintained over the course of the study
(at 6-9 months [P=.009] and =2 years [P=.037]). A similar
trend was observed in the men, but reached statistical sig-
nificance only at the >2-year time point (n=23, P=.032).

From baseline to the 6- to 9-month time point, an el-
evated heart rate was shown for both men and women
(n=066; least squares means + SE: baseline HR 71+ 1.7 bpm,
6- to 9-week HR 78 £1.6 bpm, 6- to 9-month HR 77+ 1.7
bpm; F=10.6, P=.00006, n=67). Blood pressure remained
stable during the course of the study. Blood pressure for the
whole group was as follows: at baseline, systolic=125+14.2
mm Hg, diastolic=76+10.9 mm Hg, n=114; at 6-9 weeks,
systolic=127+13.9 mm Hg, diastolic=80+9.8 mm Hg,
n=102; at 6-9 months, systolic=127+13.7 mm Hg, dia-
stolic=79+9.0 mm Hg, n=_89; at the >2-year time point,
systolic=127+12.5 mm Hg, diastolic=80+9.2 mm Hg,
n=54). Men had higher systolic blood pressure at baseline
than women (131 versus 119, F=25, P=.000002), at 6-12
weeks (131 versus 121, F=14.8, P=.00022), and at > 2 years
(131 versus 122, F=9.4, P=.0034). There were no statisti-
cal differences in diastolic blood pressure between men and
women. At baseline, 12% had a diastolic blood pressure of
90 mm Hg or above, at 6-12 weeks 19%, at 6-9 months 13%,
and at the >2-year time point 13%.

Adverse Events

Side effects occurring “occasionally” or “often” at the 6- to
9-month time point were dry mouth (46%) and decreased
appetite (34%). There were no differences in appetite be-
tween dexamphetamine and methylphenidate at the 6- to
12-week time point, although at the 6- to 9-month time
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point, methylphenidate more often resulted in decreased
appetite compared to treatment with dexamphetamine
(Mann-Whitney U=552.5, Z=-2.4, P=.017, dexamphet-
amine n =31, methylphenidate n=49). Also common, but
less frequently reported, were initial insomnia (25%), sleep
disturbances (21%), and tachycardia (21%). Side effects re-
ported by 15%-20% of the patients, but regarded as rare,
were dizziness, early awakening, headache, nausea, tremors,
and increased need for sleep. Other reported side effects
were not expressed as being common. In total, 68 patients
(76%) reported at least 1 side effect, and 21 patients (24%)
reported no side effects at all. Similar adverse events were
described already at the 6- to 12-week time point. Twenty-
four patients reported the following additional side effects:
muscle related (tension, pain, cramps), increased affective
incontinence, decreased libido, and tiredness and/or drowsi-
ness. These side effects were mainly reported during the first
months of treatment and were not regarded as frequently
occurring (Table 4).

Of the patients that discontinued before 6 months due to
side effects and/or lack of efficacy, 5 patients were switched
to atomoxetine, but only 1 continued this medication for 2
years. Of the 6 patients with more spectacular reasons for
discontinuation reported in Table 4, the following was noted:
1 woman, aged 33 years with an IQ score of 94, who had
recurrent depression and panic disorder and a history of in-
patient care in childhood, was treated with methylphenidate.
She reported hallucinations at the 6-month time point, and
the treatment with CS was terminated. During approximately
18 months, she was without CS, but deteriorated. Therefore,
in the spring of 2008, central stimulant treatment was rein-
stated, and dexamphetamine (20 mg/d) has been prescribed
in combination with olanzapine and escitalopram since then.
She is diagnosed as having bipolar II disorder and possibly
as having a mitochondrial disturbance. The second patient,
a female aged 27 years with an IQ score of 73, became par-
anoid as a result of treatment with dexamphetamine, and
the treatment was terminated after only 9 weeks. The third
patient, a man aged 44 years with an IQ score of 91, had
a comorbid social phobia. He was treated with citalopram
but became agitated and aggressive and terminated treat-
ment with methylphenidate (50 mg/d) after 4 months. The
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Table 4. Summary of Adverse Events Among Reporting
Patients at the 6- to 9-Month Time Point (n=_89)

Patients
Reportin
Sidz Effec% Frequency, n
Side Effect (%) Seldom Occasionally Often
Dry mouth 46 18 17 6
Decreased appetite 34 15 10 5
(anorexia)

Initial insomnia 25 9 6 7
Interrupted sleep 21 8 9 2
Tachycardia 21 11 6 2
Dizziness 17 12 1 2
Headache 17 10 3 2
Early awakening 16 9 4 1
Increased need for sleep 16 5 5 4
Nausea 15 9 3 1
Tremors 15 10 1 2
Low mood 132 5 5 1
Nervousness 12 6 4 1
Abdominal pain 11 5 2 3
Diarrhea 10 4 4 1
Elevated mood 10 5 2 2
Constipation 9 3 3 2
Increased appetite 9 2 3 3
Impaired dexterity 8 5 0 2
Hallucinations 1 1 0 0
Tics 1 0 1 0
n=88.

fourth patient, a male aged 19 years with an IQ score of 95,
had comorbid Asperger syndrome and developed a seizure
after 10 months of methylphenidate treatment (50 mg/d).
Methylphenidate was not believed to cause the seizure, but
the treatment was nevertheless terminated. Two additional
patients were found to be abusing alcohol, and, consequent-
ly, the central stimulant was discontinued. One of them, a
19-year-old man, was also a cannabis smoker prior to treat-
ment, and the second patient, a 32-year-old man, had along
history of recurrent major depression since childhood.

DISCUSSION

This study demonstrates the efficacy and side effects of
long-term treatment with CS in adult psychiatric patients
with ADHD who were treated in a natural setting. As far
as the authors know, this is the longest prospective study
published so far. We have shown that in the short term, most
patients perceive the pharmacologic treatment as effective,
but adherence at the >2-year time point could be predicted
by large effects on attention problems, impulsivity, restless-
ness, and irritability.

In line with previous studies, an elevated heart rate was
demonstrated early in treatment and continued to be el-
evated at the >2-year time point. The blood pressure was
not affected by central stimulant treatment, contrary to
earlier reports,® but approximately 12% of the patients had
hypertension at baseline. However, no patient discontinued
treatment for cardiac reasons.

The dropout rate was 50% at the >2-year time point,
which is markedly lower than reported from other studies of
corresponding lengths.®!® Possible reasons for this favorable
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outcome are—according to our experience—measures for
reminding the patients to show up for appointments and
offers to participate in support groups on a regular basis. The
support groups provide opportunities to discuss problems
with others and facilitate the establishment of a stable rela-
tionship between the patient and the caregivers. In fact, the
caregivers may learn a lot from the patients about shortcom-
ings related to adult ADHD, and, in turn, patients can learn
simple strategies to use in their daily lives. The results from
the Norwegian study'® support this interpretation. They
showed that the dropout rate varied vastly between very
high in cites without structured models for follow-up, while
other cites had high compliance rates corresponding to ours.
In other words, in order to achieve high compliance rates,
the caregivers must be engaged and have knowledge about
the needs of the adult patients with ADHD. If the caregivers
are understanding and supportive toward the patient, the
probability for compliance is most probably enhanced. The
typical adult patients with ADHD are forgetful, procrasti-
nate, are susceptible to depression and extremely vulnerable
to stress, and have problems at work or finding a job, and
chaos is usually a part of their every day lives. Their problems
tend to end up in the lap of the caregiver, which, according to
our view, indicates that the psychiatric team should include
not only doctors but also nurse assistants, social workers, oc-
cupational therapists, and psychotherapists, which has been
the setting at our clinic.

Almost one-quarter of the patients terminated medica-
tion for unknown reasons. Anxiety and depression were the
most often reported reasons for discontinuation. Seventeen
percent discontinued treatment due to adverse events, but
overall, the side effects were generally mild and showed no
progression over time. Fifteen percent of the cases reported
lack of efficacy as the main reason for termination, which
indeed could be explained by the low dosages prescribed in
this study (median dose of methylphenidate was 50 mg/d
[0.55 mg/kg] and for dexamphetamine 30 mg/d [0.38 mg/
kg] at the > 2-year follow up). We were concerned about put-
ting patients in a vicious circle in which higher doses were
required to maintain the treatment effect, but, in retrospect,
we may well have been too cautious. Earlier studies have
shown that dosages around 1.3 mg/kg/d of OROS-MPH with
a median dose of 81 mg/d were more effective than a lower
dose.® On the other hand, Reimherr and colleagues® report-
ed that nonresponders ended up with a significantly higher
dose than responders (75 mg/d versus 57 mg/d). Naturally,
the only way to go with nonresponders is to raise the dose
and hope for a response, but this approach will automati-
cally lead to higher prescribed doses in nonresponders than
in responders.

The thorough assessments administered at the unit origi-
nate from a research model developed for childhood onset
neuropsychiatric disorders by Gillberg and Rasmussen?!
and are widely used across psychiatric clinics in Sweden. Al-
though the comprehensive investigation is time consuming,
it provides an excellent basis for diagnosis and insights into
how ADHD affects living conditions, relationships, studies,
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working life, and life choices during a life span. We believe
these insights are of importance for the acceptance of the
diagnosis among both patients and professionals, for future
planning and for compliance to treatment.

The high educational level of the patients in this study
can be explained by the nature of the catchment area. When
the unit started in 2001, adult ADHD was viewed as a rare
occurrence. Only patients with well-educated parents or who
themselves were knowledgeable about ADHD pushed to
have an ADHD assessment made. In addition, the area was
initially characterized by residents with a high socioeconom-
ic status, and only later was the catchment area expanded to
include poorer areas. Our patients were nonetheless severely
disabled, and only 51% were in full-time work or studies,
despite average intelligence within the group.

Nearly half of the population in this study received ad-
ditional treatment for depression or anxiety, and they were
all psychiatric outpatients. It could be debated whether the
many comorbidities obscured the data, but this does, in fact,
reflect real life practice. Typical adult patients with ADHD
will most certainly have various psychiatric problems.

In contrast to a recent finding,*? we did not find any sex
differences in emotional dysregulation, a factor derived
from WRAADDS. On the other hand, more women than
men were receiving treatment for emotional problems in
our study. It is a well-known fact that patients with ADHD
often suffer from various psychiatric symptoms in adult-
hood.?”* Attention-deficit/hyperactivity disorder frequently
goes unrecognized in childhood even though many of those
with ADHD have been child psychiatric patients. Only 1
of our patients with ADHD was diagnosed and treated in
childhood despite the fact that 38% had been assessed for
psychiatric problems as children. An increasing proportion
of the adult psychiatric patients are now correctly diagnosed
for the first time in their lives, and it remains a challenge to
provide good treatment options. Although stimulants are
effective and relatively safe, a multimodal treatment model
is required in order to reach treatment success. Moreover, the
definition of treatment success needs to be further discussed
among both patients and researchers.

Study Limitations

This study has several limitations. First, although this
study has a naturalistic setting, the study group is not
representative of the entire ADHD population, as it only
represents the outcome of a subset of the total patients seen,
ie, those treated with CS at the clinic. Half of the sample
was either treated by doctors outside the ADHD clinic, non-
pharmacologically, or taking other drugs and not reported
here. However, we have scrutinized every patient computer-
ized record and know that an overwhelming proportion of
these subjects were not treated with CS, or any other drug,
for their ADHD. Second, patients with known alcohol and
drug abuse, which is believed to be common in ADHD,
were not included in this study group. In Stockholm, there
is a special psychiatric clinic for treating adults with ADHD
combined with drug or alcohol abuse, and we subsequently
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referred all of those patients. Third, the patients overall
had a higher level of education and higher socioeconomic
status than could be expected among persons with ADHD
in the general population. This could hypothetically affect
the relatively low dropout rate in our study. Fourth, we do
not know why a large portion of the responders stopped
the central stimulant treatment. A possible reason is lack of
insight of the benefits from treatment. Typically, when the
patient feels “well,” he/she may be reluctant to continue to
take medication, and, in case of relapse, procrastination and
disorganization may hinder the patient from making a new
appointment with the doctor. Fifth, it is always difficult to
differentiate the impact of various forms of treatments. The
treatment outcome in this study could, in fact, have been
affected by the participation in support groups. However,
there is no evidence that support groups have any major im-
pact on the target symptoms of ADHD. Finally, we did not
assess whether the lessening of target symptoms resulted in
improved living conditions, studies and/or work, or relation-
ships. Our impression is, however, whatever it is worth, that
it had such an impact. Future effectiveness studies in this
area would benefit from systematic measurement as well as
clinical measurement of quality of life and functioning in
treated patients and in the dropouts.

CONCLUSIONS

In this study, we showed that clinical response predicted
adherence to treatment with central stimulants. The strongest
predictor was improvement in attention over time during the
first year of treatment. Long-term treatment with moderate
doses of central stimulants increased heart rate but did not
induce hypertension in adults with ADHD. About half of the
adults with ADHD terminated stimulant treatment before
2 years even though side effects were mild.

Drug names: atomoxetine (Strattera), citalopram (Celexa and others),
escitalopram (Lexapro and others), methylphenidate (Ritalin and others),
olanzapine (Zyprexa).
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