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ABSTRACT
Purpose Several survey studies have documented misuse of methylphenidate deﬁned as the use of non-prescribed methylphenidate or use
different from what was prescribed. We aimed to identify and characterize adults with deviant patterns of methylphenidate use in Denmark
during 2007–2012. Further, we aimed to identify risk factors associated with deviant patterns of use.
Methods Based on individual-level prescription data, new users of methylphenidate were followed for one year after ﬁlling their ﬁrst prescription on methylphenidate. Adult patients were identiﬁed with deviant patterns of use if they had ≥4 different prescribers and ﬁlled ≥1095
deﬁned daily doses of methylphenidate during the year of follow-up. Risk factors were estimated by using logistic regression.
Results Among 20 829 new users of methylphenidate, we identiﬁed 82 (0.39%) patients displaying deviant patterns of use. Characteristics
associated with deviant patterns of use included an initial prescription for extended-release methylphenidate (OR2 4.35), age 25–49 years at
ﬁrst prescription (OR2 2.49), general practitioners or hospital doctors as initial prescribers (OR2 3.06 and OR2 4.07) and prior use of drugs
used in addictive disorders (OR2 2.08) or opioids (OR2 1.75). Sensitivity analyses revealed that the number of different prescribers alone
does not seem to effectively identify deviant users of methylphenidate.
Conclusion We have identiﬁed characteristics associated with deviant patterns of methylphenidate use. Our results do not allow us to conclude if deviant users truly represent medical misusers. Copyright © 2015 John Wiley & Sons, Ltd.
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INTRODUCTION
Methylphenidate has a widespread use as ﬁrst-line
treatment for moderate to severe attention-deﬁcit/
hyperactivity disorder (ADHD). Over the past decade
there has been a global increase in the use of methylphenidate,1–6 and in Denmark an increasing off-label
use of methylphenidate among adults has been observed1,7 with a more than tenfold increase from 2000
to 2009.8 A study showed that this increase was highest
among young adults with a slightly higher increase
among males than females.7
Methylphenidate has been shown to have an abuse
potential, with oral immediate-release formulations
having a greater risk of abuse or misuse over oral
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extended-release formulations.9–11 This may in part
be explained by the tamper resistant feature of the
osmotic-controlled extended-release formulation of
methylphenidate.9 In recent years, several survey studies have documented misuse of methylphenidate, deﬁned as the use of non-prescribed methylphenidate
(non-medical use) or use different from what was prescribed (medical misuse), e.g. larger or more frequent
doses.4,12 Non-medical use of methylphenidate has
been widely reported among adolescents and young
adults4,12, for example among student populations,
where methylphenidate is used to enhance concentration, improve alertness or to “get high”. Medical misuse of methylphenidate has been reported among
individuals with ADHD, especially among adults and
those with associated psychiatric disorders.4,12 One
study showed an estimated 22% prevalence of medical misuse of methylphenidate including other psychotropic medications among these individuals; this
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high prevalence was mainly because of misuse in
those patients having conduct or substance use
disorders.13
Studies on demographic and clinical characteristics
associated with deviant use of methylphenidate among
the general population are limited, and knowledge is
needed to help clinicians identify individuals who
might be at risk of a medical misuse.
Different methods have previously been used to
identify deviant patterns of drug use with data from
prescription databases,14–24 such as individuals visiting multiple prescribers and/or multiple pharmacies
(doctor/pharmacy shopping), high levels of dispensed
drugs and simultaneous dispensings of drugs with a
known abuse potential.21 Some may be used as proxy
measures of medical misuse of prescription drugs.
The aim of this study was to gain information about
deviant users of methylphenidate in Denmark based on
national prescription data. Speciﬁcally, we aimed to
identify and characterize individuals with deviant patterns of methylphenidate use and to assess potential
predictors associated with deviant patterns of use.
METHODS
We identiﬁed and characterized individuals with deviant patterns of methylphenidate use in Denmark
during 2007–2012 by using a proxy for deviant use
deﬁned by a large quantity of dispensed drugs and
doctor shopping. In addition, we assessed potential
predictors of deviant patterns of use.
Data source
Data on prescriptions were extracted from the Danish
National Prescription Registry,25 which holds complete data on all prescription drugs dispensed to
Danish residents at community pharmacies from 1995
and onwards. Using a unique personal identiﬁcation
number (CPR-number),26 the registry allows tracking
of every redeemed prescription by an individual over
time. Drugs are categorized according to the Anatomical
Therapeutic Chemical (ATC) classiﬁcation system
and the amount of dispensed drug is expressed as the
number of deﬁned daily doses (DDDs),27 i.e. “the
assumed average daily maintenance dose for a drug
for its main indication in adults”.27 For every prescription we extracted the following variables: encrypted
CPR-number, age, sex, ATC code, product name,
product code, date of dispensing, dispensed quantity
in DDDs, the dispensing pharmacy, a unique identiﬁer
for the prescribing physician and type of prescriber
(general practitioner, practicing specialist and hospital
Copyright © 2015 John Wiley & Sons, Ltd.

doctor).25 Information on migrations and death was
extracted from the Danish Civil Registration
System.26
ADHD medication in Denmark
Methylphenidate is indicated for the treatment of
ADHD in children and adolescents aged 6–17 years28
and for the treatment of narcolepsy.29 According to
Danish guidelines, treatment with methylphenidate
should be initiated by a specialist in child or adolescent
psychiatry.28 Methylphenidate is listed under drugs
with special restrictions, and therefore a prescription
can only be ﬁlled once. At the end of 2006 atomoxetine
was marketed in Denmark and approved for the treatment of ADHD in children and adolescents.30

Study population and study drugs
We included all ADHD drugs belonging to the ATC
group N06BA.27 Prescription data were obtained for
all individuals who redeemed at least one prescription for an ADHD drug from January 1995 and onwards. In the present paper, the term “ADHD
drugs” refers to methylphenidate (N06BA04),
modaﬁnil (N06BA07) and atomoxetine (N06BA09)
as one group. Individuals were included in the study
if they were ≥18 years and started treatment with
methylphenidate between 1 January 2007 and 30
June 2012. This study period was chosen because
of preplanned analysis including atomoxetine and
therefore taking into account the date of market approval of atomoxetine. Individuals were only included if they had not had any ADHD drugs,
amphetamine (N06BA01) or dexamphetamine
(N06BA02) dispensed at any time prior to their ﬁrst
methylphenidate prescription (index date). In this
way we only included incident users of methylphenidate, and patients treated before entering adulthood
were therefore not included. Individuals were excluded if they ﬁlled two different ADHD drugs or
formulations of methylphenidate at index date. In addition, individuals were excluded if they had index
prescriptions with different types of prescribers. Individuals were excluded if they could not be followed
for one full year after methylphenidate initiation,
i.e. because of migration or death. Finally, individuals were excluded if they had any record of emigration from or immigration to Denmark before the
index date, as we would thus be unable to account
for their full prescription history. One DDD of methylphenidate corresponds to 30 mg.31
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Deﬁnition of deviant use
Individuals were followed for one full year after
their ﬁrst dispensing of methylphenidate. Based on
use patterns during this year, they were identiﬁed
as having either deviant or non-deviant patterns of
methylphenidate use. Deviant patterns of methylphenidate use were deﬁned as having ≥4 different
prescribers for methylphenidate prescriptions and
ﬁlling ≥1095 DDD of methylphenidate during the
ﬁrst year after treatment initiation (corresponding
to 3 DDD/day). These criteria were based on the results from a recently published study,16 where deviant users of methylphenidate consulted multiple
prescribers and had been dispensed a large quantity
during a 9-month follow-up period. However, no
consensus exists for the threshold values of these
criteria; they were thus largely arbitrarily set, but
subject to multiple sensitivity analyses.
Analysis
Users were characterized according to baseline characteristics and characteristics of methylphenidate use
during the ﬁrst year.
Baseline characteristics. Baseline characteristics included sex, age at ﬁrst dispensing, whether the ﬁrst
prescription of methylphenidate was an immediaterelease or extended-release formulation, initial type
of prescriber and use of other drugs related to the
nervous system (ATC group N) in the six months
prior to the ﬁrst methylphenidate prescription (at least
one dispensing). Drugs of interest were benzodiazepine derivatives (N05BA, N05CD and N03AE01),
benzodiazepine-related drugs (N05CF) and opioids
(N02A and R05DA04), which are all potential drugs
of abuse.21 Antipsychotics (N05A), antiepileptics
(N03A), antidepressants (N06A) and drugs used in
addictive disorders (N07B: buprenorphine, methadone and naltrexone) were also included as indicators
of psychiatric comorbidity.
Characteristics of use during the ﬁrst year. Characteristics included number of different pharmacies and
prescribers visited for the dispensing/prescription of
methylphenidate, proportion of methylphenidate prescriptions accounted for by different type of prescriber,
total number of dispensings of methylphenidate, total
number of DDDs of methylphenidate, percentage of
users with a prescription of atomoxetine or modaﬁnil
and concurrent use of other drugs related to the nervous
system. Concurrent drug use was deﬁned as at least one
Copyright © 2015 John Wiley & Sons, Ltd.

dispensing of a drug in the categories as described
above (ATC N) within the ﬁrst year. In addition, we
calculated the prescriber- and pharmacy loyalty coefﬁcients. The prescriber loyalty coefﬁcient is calculated
as the proportion of an individual’s prescriptions that
is prescribed by the dominant prescriber for that
individual, while the pharmacy loyalty coefﬁcient is
calculated similarly as the proportion of prescriptions
redeemed at the dominant pharmacy.32 In 6.0% of the
prescriptions the type of prescriber was unknown and
therefore these prescriptions were ignored in the
calculation of the prescriber loyalty coefﬁcient and in
the number of different prescribers.
Factors associated with deviant patterns of methylphenidate use. Baseline characteristics associated with
deviant patterns of methylphenidate use were identiﬁed
using logistic regression and the corresponding odds
ratios (ORs) with 95% conﬁdence intervals were calculated. Both univariate (OR1) and multivariate analysis
(OR2) were performed.
Supplementary analyses
We performed supplementary analyses stratifying
users by sex, age, formulation of ﬁrst dispensing of
methylphenidate, type of initial prescriber and prior
use of benzodiazepines or opioids.
Sensitivity analyses
Because there is a high drop-out rate among adults after
ﬁlling only one prescription of ADHD-medication,1,33
we performed a sensitivity analysis excluding individuals from our analysis with only one prescription for
methylphenidate along with those initiating atomoxetine
or modaﬁnil within the ﬁrst year, because these are expected to have changed their treatment regimens.
Sensitivity analyses were carried out regarding our
deﬁnition of deviant use by varying the deﬁnition of
deviant patterns of methylphenidate use. First by considering doctor shopping or high use separately and
then by varying thresholds for doctor shopping and
large dispensed quantity.
Other
All calculations were performed using STATA Release
13.0 (StataCorp, College Station, Texas, USA). The
study was approved by the Danish Data Protection
Agency and Statistics Denmark’s Scientiﬁc Board.
According to Danish law, ethical approval is not
required for purely registry-based studies.34
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RESULTS

Table 1. Baseline characteristics of incident users of methylphenidate
from 1 January 2007 to 30 June 2012

We identiﬁed 42 694 individuals who started treatment
with methylphenidate during the period 1 January 2007
to 30 June 2012. We excluded 17 215 individuals
aged < 18 years, 357 individuals who ﬁlled two different ADHD drugs (inclusive amphetamine and
dexamphetamine) at index date and 18 individuals
who had at least two different types of prescribers
at the index date. A total of 2144 individuals were
excluded because of migration, and last, 2131 individuals were excluded because of death during the
ﬁrst year of follow-up, 89% of which were aged
50 or more. The ﬁnal study population thus consisted
of 20 829 individuals ﬁlling a total of 197 062 prescriptions for methylphenidate during the ﬁrst year of
follow-up.
Baseline characteristics of the study participants are
presented in Table 1. The study participants had a median age of 31 years and were predominantly male
(57.7%). A large proportion of the participants had
prior use of drugs related to the nervous system with
antidepressant use being dominant (37.9%).
A total of 82 (0.39%) individuals displayed deviant
patterns of methylphenidate use according to the
predeﬁned criteria. This proportion was stable
throughout the study period, going from 0.47% in
2007 to 0.44% in 2012 (range 0.26% to 0.47%). This
group had a slightly greater proportion of males
(65% vs. 57.7%) and had a greater proportion of individuals initiating treatment with extended-release
methylphenidate compared to the group of nondeviant users (60% vs. 22.5%). Hospital doctors most
frequently initiated treatment among deviant users
(50%) and practicing specialist most often initiated
treatment among non-deviant users (47.1%). A markedly higher proportion of deviant users had baseline
use of drugs related to the nervous system compared
with non-deviant users, with the exception of antidepressants (Table 1).
During the ﬁrst year following index date, deviant users
were characterized by a greater number of different pharmacies, a greater number of different prescribers and
lower median loyalty to both prescriber (0.6 vs. 1.00)
and pharmacy (0.7 vs. 1.00). The median number of
dispensings was almost seven times higher among deviant
users. Further, the dispensed quantities of extendedrelease methylphenidate were higher among deviant users
(1260 DDD vs. 40 DDD) (Table 2).
With the exception of female sex, the univariate
analysis yielded higher ORs for all variables compared
to the multivariate analysis. The age stratum 25–49 years
(OR2 2.49), extended-release methylphenidate as

Baseline characteristics
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Median age at ﬁrst
dispensing (IQR)*
Sex
Male
Female
Formulation of ﬁrst
dispensing of
methylphenidate
Immediate release
Extended release
Type of initial
prescriber
Practicing specialist
General practitioner
Hospital doctor
Unknown
Prior use of†
Benzodiazepines and
benzodiazepinerelated drugs
Opioids
Antipsychotics
Antidepressants
Antiepileptics
Drugs used in
addictive disorders
*
†

All

Deviant

Non-deviant

(n = 20 829)

(n = 82)

(n = 20 747)

31 (23–41)

34 (28–40)

31 (23–41)

12 023 (57.7%)
8806 (42.3%)

53 (65%)
29 (35%)

11 970 (57.7%)
8777 (42.3%)

16 105 (77.3%)
4724 (22.7%)

33 (40%)
49 (60%)

16 072 (77.5%)
4675 (22.5%)

9781 (47.0%)
3656 (17.6%)
5688 (27.3%)
1704 (8.2%)

15 (18%)
21 (26%)
41 (50%)
5 (6%)

9766 (47.1%)
3635 (17.5%)
5647 (27.2%)
1699 (8.2%)

3531 (17.0%)

31 (38%)

3500 (16.9%)

2366 (11.4%)
3199 (15.4%)
7886 (37.9%)
1929 (9.3%)
907 (4.4%)

19 (23%)
29 (35%)
38 (46%)
18 (22%)
13 (16%)

2347 (11.3%)
3170 (15.3%)
7848 (37.8%)
1911 (9.2%)
894 (4.3%)

IQR; interquartile range (Q25–Q75).
For ATC codes see materials and methods.

ﬁrst-line treatment (OR2 4.35) and general practitioners
(OR2 3.06) and hospital doctors (OR2 4.07) as initial
prescribers were all signiﬁcant and relatively strong predictors of deviant use. The ORs of prior use of drugs
related to the nervous system all had conﬁdence intervals
overlapping 1, with the exception of drugs used in addictive disorders (OR2 2.08) and opioids (OR2 1.75)
(Table 3).
Stratiﬁcation by sex revealed that deviant use
among females was associated with prior use of
benzodiazepines and benzodiazepine-related drugs
(OR2 2.48), opioids (OR2 2.60) and drugs used
in addictive disorders (OR2 5.36). Among males,
these associations were non-signiﬁcant (data shown
in supplementary material, Tables S1 and S2).
Excluding individuals with only one prescription
for methylphenidate (n = 3354) along with those initiating atomoxetine or modaﬁnil only caused small
changes in ORs (data not shown in full).
Changing our deﬁnition of deviant use, i.e. the
thresholds of number of different prescribers and
number of DDDs of methylphenidate, markedly
changed the number of users displaying deviant
Pharmacoepidemiology and Drug Safety, (2015)
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Table 2. Characteristics of use during the ﬁrst year after ﬁrst dispensing of methylphenidate
Characteristics during the ﬁrst year

Median number of different pharmacies (IQR)*
Median number of different prescribers (IQR)*
Median number of dispensings (IQR)*
Median number of DDDs (IQR)*
Methylphenidate
Immediate-release
Extended-release
Users with a prescription of
Atomoxetine
Modaﬁnil
Concurrent use of†
Benzodiazepines and benzodiazepine-related drugs
Opioids
Antipsychotics
Antiepileptics
Antidepressants
Drugs used in addictive disorders
Median prescriber loyalty (IQR)*
Median pharmacy loyalty (IQR)*
All prescriptions
Practicing specialist
General practitioner
Hospital doctor
Unknown
*
†

All

Deviant

Non-deviant

(n = 20 829)

(n = 82)

(n = 20 747)

1 (1–2)
1 (1–2)
7 (3–14)
130 (40–313)
30 (10–80)
40 (0–230)
2270 (10.9%)
395 (1.9%)
4204 (20.2%)
3371 (16.2%)
4584 (22.0%)
2846 (13.7%)
8756 (42.0%)
1298 (6.2%)
1.00 (0.70–1.00)
1.00 (0.75–1.00)
(n = 197 062)
76 162 (38.6%)
73 701 (37.4%)
35 285 (17.9%)
11 914 (6.0%)

3 (2–4)
5 (4–7)
44 (35–59)
1387 (1254–1677)
25 (0–297)
1260 (1110–1436)
9 (11%)
1 (1%)
35 (43%)
33 (40%)
46 (56%)
32 (39%)
46 (56%)
25 (30%)
0.6 (0.5–0.8)
0.7 (0.5–1.0)
(n = 3976)
569 (14.3%)
2379 (59.8%)
935 (23.5%)
93 (2.3%)

1 (1–2)
1 (1–2)
7 (3–14)
130 (38–310)
30 (10–80)
40 (0–224)
2261 (10.9%)
394 (1.9%)
4169 (20.1%)
3338 (16.1%)
4538 (21.9%)
2814 (13.6%)
8710 (42.0%)
1273 (6.1%)
1.00 (0.71–1.00)
1.00 (0.75–1.00)
(n = 193 086)
75 593 (39.1%)
71 322 (36.9%)
34 350 (17.8%)
11 821 (6.1%)

IQR, interquartile range (Q25–Q75).
For ATC codes see materials and methods.

behavior (Table 4). Compared to the main analysis,
sensitivity analyses with more strict criteria identiﬁed
deviant users that were older. Further, the group of
deviant users had a slightly higher proportion of users
initiating immediate-release methylphenidate, a higher
proportion of hospital doctors as initial prescribers and
a higher proportion of users with prior use of drugs
related to the nervous system. Conversely, using less
strict criteria, deviant users were younger, and the
group of deviant users had a higher proportion of users
initiating practicing specialists at the expense of
general practitioners and hospital doctors. Further, a
lower proportion of users had prior use of drugs related
to the nervous system (data not shown in full). When
doctor shopping was the only criterion, there was
considerable resemblance between deviant and
non-deviant users with respect to predictive proﬁle
(data shown in supplementary material, Tables S3
and S4).
DISCUSSION
Deviant users of methylphenidate were characterized
by higher age, higher use of extended-release
Copyright © 2015 John Wiley & Sons, Ltd.

methylphenidate and more use of opioids and drugs
used in addictive disorders as compared to non-deviant
users. These characteristics were signiﬁcant predictors
of deviant use.
Our study has several strengths. First, the use of the
Danish National Prescription Registry allowed us to
identify all Danish residents with incident use of methylphenidate. We are thus conﬁdent that our study is not
fraught with selection bias. The long history of accurate prescription records allowed us to apply a run-in
period of at least 12 years, thus ensuring very little
misclassiﬁcation of new users. Finally, the Registry
has been described to have a high coverage and provide
high quality data.25
Our study has a number of limitations. First, registration of the prescriber practice code in the Danish
National Prescription Registry may be subject to some
misclassiﬁcation. The magnitude of this problem has
previously been estimated to affect 11% of nonelectronic prescriptions.35 This will result in a slight
underestimation of the number of different prescribers,
making individuals seem less deviant. Second, the
Registry does not allow us to see if the quantity
dispensed is actually consumed by the individuals
themselves or if it is diverted to third parties, possibly
Pharmacoepidemiology and Drug Safety, (2015)
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Table 3. Predictive factors of deviant patterns of methylphenidate use
assessed using logistic regression
Baseline characteristics

Sex
Male
Female
Age at ﬁrst dispensing (years)
18–24
25–49
50+
Formulation of ﬁrst
dispensing
Immediate release
Extended release
Type of initial prescriber
Practicing specialist
General practitioner
Hospital doctor
Prior use of*
Benzodiazepines and
benzodiazepine-related drugs
Opioids
Antipsychotics
Antiepileptics
Antidepressants
Drugs used in addictive
disorders
*

Univariate
analysis

Multivariate
analysis

OR1 [95 %
conﬁdence
interval]

OR2 [95 %
conﬁdence
interval]

(ref.)
0.75 [0.47–1.17]

(ref.)
0.79 [0.49–1.26]

(ref.)
3.04 [1.64–5.62]
0.76 [0.21–2.69]

(ref.)
2.49 [1.32–4.70]
0.59 [0.16–2.19]

(ref.)
5.10 [3.28–7.95]

(ref.)
4.35 [2.78–6.82]

(ref.)
3.76 [1.94–7.30]
4.73 [2.61–8.55]

(ref.)
3.06 [1.56–6.02]
4.07 [2.23–7.43]

3.00 [1.91–4.69]

1.68 [1.00–2.82]

2.36 [1.41–3.96]
3.03 [1.93–4.78]
2.77 [1.64–4.69]
1.42 [0.92–2.19]
4.18 [2.30–7.60]

1.75 [1.01–3.02]
1.61 [0.97–2.67]
1.37 [0.76–2.47]
1.07 [0.66–1.71]
2.08 [1.10–3.94]

Reference: no consumption.

Table 4. Sensitivity analysis with altering criteria to deﬁne deviant patterns of use by doctor shopping and number of DDDs
Number of users identiﬁed with deviant
patterns of use

No threshold
≥3 prescribers/year
≥4 prescribers/year
≥5 prescribers/year

No
threshold

≥730
DDD/
year

≥1095
DDD/
year

≥1416
DDD/
year

20 829
3716
1372
491

814
403
230
105

192
123
82*
47

61
48
35
25

*

Main analysis.
The bold data indicate the data from the main analysis, i.e. the criteria of
deviant use which have been used in the main analysis. It is not of great signiﬁcance that these are bold.

leading to an overestimation of use. Last, the Registry
does not provide reasons for individuals visiting multiple prescribers.
With our simple method based on prescription
data, it was only possible to identify individuals with
a regular deviant use. Hence, users with a sporadic
misuse or seasonality in their misuse (e.g. during
examinations, stressful work etc.) were unlikely
Copyright © 2015 John Wiley & Sons, Ltd.

identiﬁed as deviant users. In addition, individuals
ﬁlling only one methylphenidate prescription were
also not identiﬁed as deviant users, although early
drop-out may also be a likely indicator of misuse.
Further, our method does not capture individuals
with a non-medical use of methylphenidate or individuals obtaining methylphenidate through prescription diversion, which has been reported a major
source of non-prescribed methylphenidate e.g. among
students.36,37 The number of deviant users did not
change during the study period, and overall we found
that deviant use among Danish adults was rare. However, in light of the above mentioned limitations, we
expect this number to be an underestimation of the
true number of adult misusers in Denmark.
Our underlying assumption was that users characterized by high use and doctor shopping, might be
individuals with a medical methylphenidate misuse.
However, there is no method against which we can
compare our results for validation. Based on our
ﬁndings, it remains to be elucidated if deviant users
represent medical misusers or if deviant users merely
represent an outer end of a normal spectrum. In
Denmark, methylphenidate is not licensed for the
treatment for ADHD in adults. However, the U.S.
Food and Drug Administration (FDA) and the U.K.
National Institute for Health and Care Excellence
(NICE) recommend maximum doses of 72 mg/day
and 100 mg/day.38,39 We estimated that deviant users
had a median daily methylphenidate use of approximately 3.8 DDD corresponding to 114 mg. For comparison, non-deviant users had a median daily use of
approximately 0.4 DDD corresponding to 12 mg. To
our knowledge, no national or international guideline
would recommend dosages as high as 114 mg daily.
The study population generally had a high use of
drugs related to the nervous system, which is in
accordance with previous ﬁndings.1,3 We found that individuals with prior use of opioids or drugs for addictive disorders had an increased risk of deviant
methylphenidate use. Prior use of opioids may thus
be a marker of methylphenidate misuse. Similarly,
drugs used to treat addictive disorders have previously
been correlated with methylphenidate misuse and
misuse in general.16,20 Prior use of drugs used in addictive disorders was the strongest predictor of deviant
use. This warrants further investigation as it is not
recommended to initiate treatment with methylphenidate among individuals with a history of substance
abuse. We identiﬁed a marked effect modiﬁcation by
sex, in that the increased risk of deviant use in relation
to prior use of these drugs was only observed among
women. Differences in stimulant misuse between men
Pharmacoepidemiology and Drug Safety, (2015)
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and women have been observed in other studies.12
Furthermore, a higher correlation between substance
use disorders and female youths with ADHD compared
to male youths has been observed in one Danish study.40
Contrary to our hypothesis, initiation of treatment
with extended-release methylphenidate was a strong
predictor of deviant use. Studies have previously
reported more widespread medical misuse of
immediate-release over extended-release methylphenidate among adults, although both formulations have
been correlated with misuse.12,13,41 There are several
possible explanations for these ﬁndings. Possibly, deviant users simply do not represent medical misusers,
as suggested above. Confounding by indication may
be another possible explanation; if the prescriber anticipates abuse problems in a given patient, he may
prefer to prescribe the oral formulation that allegedly
has the lowest abuse potential.
Doctor shopping and dispensed quantities were
used as proxy measures of medical misuse. However,
there is no consensus of which threshold values
should be used to deﬁne deviant use. The numbers
of deviant users were highly dependent on our
deﬁnition thresholds. Required amount of dispensed
quantities was the criterion giving the largest relative
change in results. When only considering doctor
shopping as criterion of deviant use we saw more
resemblance between deviant and non-deviant users.
Thus, in users of methylphenidate, doctor shopping
alone is not sufﬁce as a criterion to differentiate
between deviant and non-deviant users and hence
predict potential medical misuse.
In Denmark, all residents have one designated
general practitioner which in part complicates doctor
shopping. Besides obtaining prescriptions from the
general practitioner, different short cuts exist:
contact with the on-call general practitioner, prescriptions from a practicing specialist or hospital
doctor or ﬁnally, a switch in the regular general
practitioner. During the study period there was
no regulation on communication between different
prescribers.
In conclusion, deviant users of methylphenidate
were characterized by higher age, higher use of
extended-release methylphenidate and more use of
opioids and drugs used for addictive disorders as
compared to non-deviant users. Our results do not
allow us to conﬁrm if doctor shopping and high
dispensed quantity identify medical misusers.
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KEY POINTS:

•
•

•

We identiﬁed deviant users of methylphenidate
in Denmark by using a proxy for deviant use deﬁned by doctor shopping and large dispensed
quantity.
Deviant users were characterized by higher age,
higher use of extended-release methylphenidate
and more use of opioids and drugs used for
addictive disorders as compared to non-deviant
users.
Doctor shopping alone does not seem sufﬁce
as a criterion to identify deviant users of
methylphenidate.
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