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██ Abstract
Objective: To assess the one-year period prevalence of stimulant combination therapy and switching in children/
adolescents with attention deficit/hyperactivity disorder (ADHD) in Quebec, Canada. Method: Patients aged 6-17 years, 
with at least two ADHD diagnosis codes documented in different visits and at least 30 days’ supply of a stimulant during 
their most recent one-year observation period were selected from the Regie de l’assurance maladie du Quebec database 
(03/2007–02/2012). Combination therapy was defined as at least 30 consecutive days of concomitant use of multiple 
stimulants with different active moieties, or use of a stimulant and another psychotropic medication. Therapy switching was 
defined as a prescription claim for a new psychotropic medication less than 30 days before or after the end of supply of a 
stimulant. The one-year period prevalence of therapy combination and switching was calculated. Results: The one-year 
period prevalence of combination therapy and switching among 9,431 children and adolescents with ADHD treated with 
stimulants was 19.8% and 18.7%, respectively. The most frequent combination categories were atypical antipsychotics 
(AAP: 10.8%), atomoxetine (ATX: 5.5%) and clonidine (5.3%). The most frequent switched-to categories were other 
stimulants (7.9%), AAP (5.5%) and ATX (4.7%). Conclusions: Approximately one in five children/adolescents with ADHD 
on a stimulant experienced combination therapy or therapy switching; however, the majority of the medications used in 
combination or switching were not label-indicated for the treatment of ADHD in Canada. These results highlight the need for 
further research to evaluate the risk-benefit of stimulant combination and switching in children and adolescents with ADHD.
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Introduction

Attention deficit/hyperactivity disorder (ADHD) is a 
common chronic psychiatric disorder in children, af-

fecting 2.6% of children in Canada (Brault & Lacourse, 
2012), which normally persists into adolescence and adult-
hood (Adesman, 2001). According to studies using epide-
miological and clinical samples, many patients with ADHD 
also have other psychiatric conditions, such as conduct 
disorders (30-50%), mood disorders (15-75%), and anxi-
ety disorders (approximately 25%) (Spencer, 2006), with a 
considerable proportion (24.7%) having two or more psy-
chiatric comorbidities (Jensen et al., 2001). Because of its 
chronic nature and comorbidities, ADHD poses a substantial 
economic burden to society. Although yet to be quantified 
in Canada, in the US the annual incremental societal costs 

among children and adolescents with ADHD are estimated 
at $38-$72 billion (in 2010 USD) (Doshi et al., 2012).

ADHD often requires multi-modal, including both behav-
ioural and pharmacological, treatments. When choosing 
pharmacological therapy, the Canadian ADHD Resource 
Alliance (CADDRA) guidelines recommend stimulants 
as first-line treatment (CADDRA, 2011). Previous stud-
ies suggest that approximately 70% of patients respond to 
stimulants (Kratochvil, 2002; Olfson, 2004), and these pa-
tients continue to experience improvements in their ADHD 
symptoms for as long as two years (Barbaresi et al., 2006; 
Hechtman & Greenfield, 2003). Those unresponsive or 
intolerant to their initial stimulant monotherapy would re-
quire a change in treatment (Antshel et al., 2011; Cormier, 
2008), e.g., combining the stimulant with or switching to a 
different stimulant or a non-stimulant. Two non-stimulants 
are currently approved by Health Canada for the treatment 
of ADHD: atomoxetine HCl (ATX; Strattera®), a selective 
norepinephrine reuptake inhibitor approved for monother-
apy for children, adolescents, and adults, and guanfacine 
extended release (GXR; Intuniv®), a selective alpha-2a 
adrenergic receptor agonist approved for monotherapy for 
children (aged 6-12 years) and for adjunctive therapy to 
stimulants for the subgroup of children with a sub-optimal 
response to stimulants. In addition to the approved ADHD 
treatments, medications that are label-indicated for other 
psychiatric disorders are often prescribed off-label for the 
treatment of ADHD, including clonidine immediate release 
(IR), atypical antipsychotics (AAPs), typical antipsychot-
ics (TAPs), bupropion, selective serotonin reuptake inhibi-
tors (SSRIs), serotonin-norepinephrine reuptake inhibitors  
(SNRIs) and tricyclic anti-depressants (TCAs) (Czaja & 

██ Résumé 
Objectif: Évaluer la prévalence sur une période d’un an de la traitement par combinaison et par changement de stimulants 
chez les enfants et les adolescents souffrant du trouble de déficit de l’attention avec hyperactivité (TDAH) au Québec, 
Canada. Méthode: Des patients de 6 à 17 ans, ayant au moins deux codes diagnostiques de TDAH documentés à 
différentes visites et une provision d’au moins 30 jours d’un stimulant durant leur plus récente période d’observation 
d’un an, ont été choisis dans la base de données de la Régie de l’assurance maladie du Québec (03/2007–02/2012). 
La traitement par combinaison a été définie comme étant au moins 30 jours consécutifs d’utilisation concomitante de 
multiples stimulants ayant différentes parties actives, ou d’utilisation d’un stimulant et d’un autre médicament psychotrope. 
La traitement par changement a été définie comme étant une demande de prescription d’un nouveau médicament 
psychotrope moins de 30 jours avant ou après la fin d’une provision d’un stimulant. La prévalence sur une période d’un 
an de la traitement par combinaison et par changement a été calculée. Résultats: La prévalence sur une période d’un 
an de la traitement par combinaison et par changement chez 9 431 enfants et adolescents souffrant de TDAH traités 
par stimulants était de 19,8% et 18,7%, respectivement. Les catégories de combinaison les plus fréquentes étaient 
les antipsychotiques atypiques (APA: 10,8%), l’atomoxétine (ATX: 5,5%) et la clonidine (5,3%). Les catégories pour 
lesquelles les changements se faisaient le plus souvent étaient d’autres stimulants (7,9%), les APA (5,5%) et l’ATX (4,7%). 
Conclusions: Environ un enfant/adolescent sur cinq qui souffrent de TDAH et prennent des stimulants ont fait l’expérience 
d’une thérapie par combinaison ou par changement; toutefois, la majorité des médicaments utilisés en combinaison 
ou pour le changement n’étaient pas indiqués sur l’étiquette pour le traitement du TDAH au Canada. Ces résultats font 
ressortir le besoin de plus de recherche pour évaluer les risques-avantages de la combinaison et du changement de 
stimulants chez les enfants et adolescents souffrant de TDAH.

Mots clés: traitement par combinaison, TDAH, RAMQ, changement, stimulants
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Valuck, 2012; Kratochvil, 2002). Of these off-label medi-
cations, AAPs have received special attention for such 
off-label use because ADHD is among the top diagnoses 
associated with AAP prescriptions, which have increased 
five-fold from 1999 to 2008 (Alessi-Severini, Biscontri, 
Collins, Sareen, & Enns, 2012).

To date, there is limited understanding of overall treatment 
patterns among patients with ADHD in Canada. A 2012 
study of Canadian children and adolescents with ADHD in-
vestigated the patterns of combination therapy and therapy 
switching within the class of stimulants (i.e. short-acting 
[SA] and long-acting [LA]) (Lachaine, Beauchemin, Sa-
sane, & Hodgkins, 2012), observing 21.8% of patients com-
bining and 29.1% switching between SA and LA stimulants. 
However, a comprehensive evaluation of treatment patterns 
including all medications (stimulants and non-stimulants, 
label-indicated and off-label) is lacking. Such real-world 
information about combination therapy and therapy switch-
ing is crucial, given the controversial use of therapies that 
are not label-indicated for ADHD (Chen, Gerhard, & Win-
terstein, 2009; Weiss et al., 2009; Zito et al., 2008).

In order to gain a better understanding of the real-world 
treatment patterns among children and adolescents with 
ADHD in Canada, the current study evaluated the one-
year period prevalence of stimulant combination therapy 
and switching among children and adolescents with ADHD 
using a Canadian healthcare database for the province of 
Quebec.

Methods
Data Source
The Régie de l’assurance maladie du Québec (RAMQ) da-
tabase is Quebec’s provincial health plan database, contain-
ing information on medical services for the entire popula-
tion of Quebec (about 7.5 million lives covered annually) 
and prescription drug claims from the RAMQ prescription 
drug plan (about 3.3 million lives). Enrollees include recipi-
ents of last-resort financial assistance, people who are not 
eligible for a private insurance plan and their dependents, 
and people who are 65 years or older.

Sample Selection and Construction
For this study, children and adolescents with ADHD who 
were continuously enrolled in both medical and drug plans 
for at least 19 months between March 1, 2007, and February 
29, 2012, and who had at least one stimulant prescription 
filled were selected. The most recent 19-month period was 
defined as the observation period, with the first six months 
of the observation period defined as the baseline period and 
the following 12 months defined as the study period (the 

first day of the study period defined as the index date). The 
19th month was used to assess the total number of overlap-
ping days between two treatments for patients who started 
one or both treatments during the last month of the study 
period. Patients were further required to have at least 30 
consecutive days’ supply of a stimulant (see list in online 
Appendix A) during the study period. They were also re-
quired to have at least two documented diagnoses of ADHD 
(International Classification of Diseases, Version 9 [ICD-9] 
code: 314.0-314.9) at different visits: one prior to or on the 
date of the first stimulant prescription fill during the study 
period, and the other within 24 months of the date of the 
first stimulant prescription fill during the study period. To 
conform to the patient confidentiality guidelines, age was 
reported in groups with a two to three year interval in the 
datasets. Based on these age groups, patients were required 
to be in the children and adolescent age category (6-17 
years of age) as of January 1st of the year of the index date.

Patients were further classified into two subgroups based 
on the presence of psychiatric or neurological comorbidi-
ties. Patients with a documented diagnosis for a psychiatric 
or neurological condition (see the list of ICD-9 codes in  
online Appendix B) during the baseline or study period 
were defined as comorbid patients. Otherwise, patients 
were classified as non-comorbid patients. Analyses were 
conducted in the overall ADHD population, and the comor-
bid and non-comorbid subgroups.

Study Measures
In order to better describe treatment patterns, the study 
classified ADHD pharmacologic treatments into nine cat-
egories: stimulants, ATX, clonidine IR, AAPs, TAPs, bu-
propion, SNRIs, SSRIs, and TCAs (online Appendix A). 
At the time of the study, GXR was not licensed in Canada 
and hence was not included. Combination therapy was de-
fined as the combination of a stimulant with a psychotro-
pic medication from any of the above categories, including 
combination of two stimulants with different active moi-
eties. Both medications had to be taken concomitantly for 
at least 30 consecutive days, which is consistent with other 
studies (Balkrishnan et al., 2009; Lachaine et al., 2012). 
The stimulant in the combination could be initiated before, 
simultaneously with, or after the other medication (online 
Appendix C). Therapy switching was defined as a prescrip-
tion fill of another psychotropic medication in one of the 
nine categories (including a stimulant with a different ac-
tive moiety) less than 30 days before or after the end of 
the supply of a stimulant. The newly prescribed medica-
tion was defined as the “switched-to” medication. The fill 
of a new stimulant with the same active moiety but different 
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formulation was not considered as combination therapy or 
therapy switching.

The one-year period prevalence of combination therapy 
was defined as the number of patients who had at least 
one combination therapy during the study period divided 
by the total number of patients in the sample. The defini-
tion of prevalence also allowed combination therapy to 
start during the baseline period and continue in the study 
period (Lachaine et al., 2012; Steinberg et al., 2008). The 
same denominator was used to calculate the one-year pe-
riod prevalence of combination therapy for each of the nine 
medication categories. The numerator was the number of 
patients who had at least one medication from that catego-
ry used in combination with a stimulant during the study 

period. Patients were considered as having only one dis-
tinct combination therapy if they experienced combinations 
with multiple medications in the same category. However, 
patients who had combination therapies with medications 
from different medication categories could be classified 
into more than one category. The overall period prevalence 
of stimulant switching and the period prevalence of switch-
ing to each individual medication category were estimated 
using similar approaches, except that switching could only 
occur during the study period.

Baseline Characteristics
Baseline characteristics included demographics, comorbid-
ities, stimulant use, psychiatric visits, and the specialty of 
the prescribing physicians.

Figure 1. Sample selection

1The following criteria were used for data extraction from the RAMQ data: patients must be continuously enrolled in both medical and drug plans for at least 18 consecutive months, 
have at least one diagnosis of ADHD during the continuous enrolment period, have at least one prescription of a stimulant during the continuous enrolment period and within 18 
months of a diagnosis of ADHD and must be ≥6 and <18 years old as of January 1st of the year meeting all the above criteria.
2The last 19 months of continuous eligibility meeting all selection criteria were classified into baseline period (six months), followed by study period (12 months) and one month 
of additional evaluation period. The additional evaluation period is required to evaluate whether a therapy addition to a stimulant during the last month of the study period can be 
qualified as combination therapy.
3The index year is defined as the year of the index date, which is defined as the first day of the study period.
4Patients with at least one psychiatric/neurological comorbidity diagnosis during the baseline or study period were defined as comorbid. See online Appendix B for the detailed list of 
psychiatric/neurological comorbidity diagnoses.
5Patients with no psychiatric/neurological comorbidity diagnosis during the baseline or study period were defined as non-comorbid. See online Appendix B for the detailed list of 
psychiatric/neurological comorbidity diagnoses.
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Statistical Analyses
Baseline characteristics were described for 
the overall population, and stratified by the 
status of combination therapy and therapy 
switching. Mean, median and standard 
deviation were calculated for continuous 
variables, while frequency and percentage 
were calculated for categorical variables.

The one-year period prevalence of com-
bination therapy and switching overall 
and for each medication category were 
calculated. In addition, the number of dis-
tinct combination therapies and distinct 
switches during the study period were also 
estimated. All analyses were conducted in 
the overall sample and in the comorbid and 
non-comorbid subgroups separately. As 
this was an observational epidemiological 
study of period prevalence, no statistical 
comparisons were conducted between the 
subgroups.

Results
Patient Characteristics
Overall, 9,431 patients met the study selec-
tion criteria (Figure 1). The sample had a 
mean age of 11.3 years with 64.1% children 
(aged 6-12 years) and 72.3% male. The ma-
jority of patients were treated with a stimu-
lant during the six-month baseline period 
(53.8% with methylphenidate [MPH] LA, 
27.6% with MPH SA, and 19.6% with am-
phetamine LA) (Table 1). In total, 20.5% 
had at least one documented comorbidity 
in the baseline period. The most common 
psychiatric/neurological comorbidities in-
cluded learning disability (2.7%), adjust-
ment reaction (2.6%) and anxiety disorder 
(2.0%); the most common physical comor-
bidities were accidents and injuries (8.9%), 
followed by asthma (2.4%). During the 
baseline period, 19.9% of patients had at 
least one psychiatric visit, with an average 
number of 3.9 psychiatrist visits. During 
the baseline period, 47.4% of patients re-
ceived stimulant prescriptions from pae-
diatricians and 11.5% from psychiatrists. 
A summary of baseline characteristics 
stratified by the status of combination ther-
apy and therapy switching is provided in  
online Appendix D.

Table 1. Baseline characteristics of patients with attention deficit 
hyperactivity disorder

Baseline characteristics
Overall 

(N=9,431)
Demographic characteristics

Average age (years)a, mean ± SD [median] 11.30 ± 2.72 [11.0]
Children (6-12 years)b, N (%) 6,049 (64.1)
Adolescents (12-17 years)b, N (%) 3,382 (35.9)
Female, N (%) 2,608 (27.7)

Enrolment typec, N (%)

Employment assistance recipient 2,457 (26.1)
Subscriber 6,974 (73.9)

Number of distinct stimulantsd, mean ± SD [median] 1.03 ± 0.54 [1.0]
Class of baseline stimulant(s)e, N (%)

AMPH SA 165 (1.7)
AMPH LA 1,849 (19.6)
MPH SA 2,604 (27.6)
MPH LA 5,072 (53.8)

Comorbidity profile, N (%)

Mental health comorbidities
Adjustment reaction 243 (2.6)
Anxiety disorder 192 (2.0)
Learning disability 252 (2.7)

Physical comorbidities
Accidents and injuries 835 (8.9)

Number of comorbidities
Patients with 1 comorbidity 1,657 (17.6)
Patients with 2 comorbidities 230 (2.4)
Patients with ≥3 comorbidities 45 (0.5)

Patients with ≥1 psychiatric visit, N (%) 1,873 (19.9)
Mean number of psychiatric visitsf, mean ± SD 
[median]

3.86 ± 7.72 [2.0]

Physician specialtyg

Paediatrics 4,472 (47.4)
Psychiatry 1,083 (11.5)
Neurology 213 (2.3)
Missing 2,992 (31.7)

AMPH, amphetamine; LA, long-acting; MPH, methylphenidate; SA, short-acting; SD, standard 
deviation
aAge group is calculated as of January 1st of the year of the index date. The average age is calculated 
as the midpoint for the age group the patient belongs to.
bAge groups were calculated as of January 1st of the year of the index date; 75% and 50% of the 
patients in the 10-13 and the 11-14 age groups, respectively, were randomly allocated to the children 
category, the remaining patients in these age groups were allocated to the adolescent category.
cAs patients may switch health plan over time, for each enrolment type, the number of days for which 
patients were enrolled during the six-month baseline period were added for all patients, and divided by 
180 days to obtain the number of patients eligible full time.
dTotal number of distinct stimulant classes during baseline period (AMPH SA, AMPH LA, MPH SA, 
MPH LA).
eClass of stimulant used during the baseline period. Classes were not mutually exclusive as some 
patients used more than one class during the baseline period.
fMean number of psychiatric visits for patients who had ≥1 psychiatric visit.
gPhysician having provided at least one medical service or having prescribed at least one psychotropic 
medication.
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Combination Therapy and Therapy Switching
The one-year period prevalence of stimulant combination 
therapy was 19.8% in the overall population, 18.3% in chil-
dren and 22.4% in adolescents (Figure 2). Among patients 
who received combination therapy, 29.5% had more than 
one distinct combination therapy (Table 2). The most com-
mon medications used in combination with stimulants were 
AAPs (10.8%), ATX (5.5%) and clonidine IR (5.3%) (Fig-
ure 2).

The one-year period prevalence of stimulant switching 
was 18.7% in the overall population, 19.5% in children 
and 17.4% in adolescents (Figure 3). Among patients who 
switched stimulant therapy, 20.8% had more than one 

distinct therapy switching (Table 2). The most common 
“switched to” medications were stimulants with a different 
active moiety (7.9%), AAPs (5.5%) and ATX (4.7%).

Subgroup Analysis
The majority of patients (76.4%) did not have any docu-
mented psychiatric or neurological comorbidity during the 
baseline or study period (Table 2). The one-year period 
prevalence of combination therapy was 35.9% in comor-
bid patients and 14.8% in non-comorbid patients. The most 
common medications used in combination with stimulants 
were the same in both subgroups. Combinations with AAPs, 
ATX and clonidine IR accounted for 20.9%, 9.7% and 9.7% 

Figure 2. Period prevalence of combination therapy1 among patients with 
ADHD (one-year study period)2-4

1Combination therapy was defined as the combination of a stimulant with a psychotropic medication as listed in online Appendix A. This included a combination of two stimulants 
with different active moieties. Both medications had to be taken concomitantly for at least 30 consecutive days.
2The one-year period prevalence of combination therapy was defined as the number of patients who had at least one combination therapy during the study period divided by the 
total number of patients in the sample. The definition of prevalence allowed combination therapy to start during the baseline period and continue in the study period or start during 
the study period. To calculate period prevalence for combination therapy, the numerator is the number of patients who had a combination therapy (consisting of a stimulant and a 
medication from the evaluated medication category) that either started during the baseline period (i.e. six months pre-index) and continued during the study period (i.e. 12 months 
post-index) or started during the study period. The denominator is the number of all patients included in the study.
3Patients with at least one psychiatric/neurological comorbidity diagnosis during the baseline or study period were defined as comorbid. All other patients were defined as non-
comorbid. See online Appendix B for the detailed list of psychiatric/neurological comorbidity diagnoses.
4To calculate the one-year period prevalence of combination therapy for each of the nine medication categories, the numerator was the number of patients who had at least one 
medication from that category used in combination with a stimulant during the study period. Patients could be classified into more than one combination medication category if they 
had combination therapies with medications from multiple medication categories during the study period. Patients were considered as having only one distinct combination therapy 
if they experienced combinations with multiple medications in the same category.
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of all combinations, respectively, in comorbid patients and 
7.7%, 4.2% and 3.9%, respectively, in non-comorbid pa-
tients (Figure 2).

The one-year period prevalence of therapy switching was 
31.6% in comorbid patients and 14.8% in non-comorbid pa-
tients (Figure 3). The most common “switched-to” medica-
tions for comorbid patients were AAPs (11.5%), stimulants 
(10.4%) and ATX (8.5%). The most common “switched-to” 
medications for non-comorbid patients were stimulants 
(7.1%), AAPs (3.6%) and ATX (3.6%).

Discussion
To our knowledge, this is the first study to systematically 
assess the prevalence of stimulant combination therapy 
and switching with both label-indicated medications and 

off-label medications that could potentially be used in the 
treatment of ADHD in Canada. This study found that almost 
one in five (19.8%) children and adolescents with ADHD 
in Quebec combined a stimulant with another psychotro-
pic medication during the one-year study period. A similar 
prevalence was observed for stimulant switching (18.7%). 
The rate of combination therapy was consistent with a re-
cent European retrospective chart review study which ob-
served a combination (defined in the study as concomitant 
use of a label-indicated and a non-indicated psychotropic 
medication) rate of 14.1% in six European countries, in-
cluding France, Germany, Italy, the Netherlands, Spain 
and the UK, ranging from 4.1% (Germany) to 32.7% (It-
aly) (Sikirica, Fridman, Bruno, Hodgkins, & Erder, 2013). 
While AAPs were also observed to be the most commonly 
observed combination medication (5.4%) in the European 

Figure 3. Period prevalence of therapy switching1 among all patients with ADHD 
(one-year study period)2-4

1Therapy switching was defined as a prescription fill of another psychotropic medication in one of the nine categories (including a stimulant with a different active moiety) less than 
30 days before or after the end of the supply of a stimulant.
2The one-year period prevalence of combination therapy was defined as the number of patients who had at least one combination therapy during the study period divided by the 
total number of patients in the sample. Switching could only occur during the study period.
3Patients with at least one psychiatric/neurological comorbidity diagnosis during the baseline or study period were defined as comorbid. All other patients were defined as non-
comorbid. See online Appendix B for the detailed list of psychiatric/neurological comorbidity diagnoses.
4To calculate the one-year period prevalence of therapy switching for each of the nine medication categories, the numerator was the number of patients who had switched to at least 
one medication from that category from a stimulant during the study period. Patients could be classified into more than one “switched-to” medication category if they had therapy 
switching with medications from multiple medication categories during the study period. Patients were considered as having only one distinct therapy switching if they experienced 
switches with multiple medications in the same category.
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study, the current study observed a much higher prevalence 
of combination use of stimulants and AAPs (10.8%). The 
difference could be due to variations in clinical practice, 
healthcare systems, or in availability of approved ADHD 
products between the countries.

The study also estimated the period prevalence of stimu-
lant combination therapy and switching in subgroups of 
comorbid and non-comorbid patients. The prevalence of 
combination therapy was higher in the comorbid subgroup 
(35.9%) compared with the non-comorbid group (14.8%). 
This could potentially reflect that comorbid patients need 
another medication to control symptoms associated with 
their comorbidities or that their ADHD symptoms may not 
be well controlled by stimulant monotherapy alone. Unfor-
tunately, the current database has limited information on 
diagnosis associated with prescription, but future research 
is needed to confirm and better understand these treatment 
patterns. Future prospective research should assess whether 
combination therapy used for the treatment of ADHD is tru-
ly more prevalent in comorbid patients. We also observed a 
high prevalence of switching (31.6%) among comorbid pa-
tients, which may suggest that a large proportion of patients 
in the comorbid group did not achieve optimal control of 
their ADHD symptoms with their initial stimulant mono-
therapy. Future studies are warranted to assess reasons for 
treatment changes. The most common switched-to medica-
tion category was AAPs (11.5%), which is consistent with 
previous studies demonstrating ADHD to be one of the top 
diagnoses associated with an AAP prescription in children 
and adolescents (Patten, Waheed, & Bresee, 2012).

Even among the non-comorbid ADHD subgroup, com-
posed of patients with no documented diagnoses for which 

most psychotropic medications other than stimulants are in-
dicated, combination therapy occurred in 14.8% of patients. 
The majority of these patients were prescribed medications 
not label-indicated for ADHD. One caveat is that the esti-
mated proportion of comorbid patients in this study sample 
was 23.6%, which is lower than the ADHD comorbidity 
rates observed in the European medical chart review study 
(Sikirica et al., 2013) and in a previous US study using clin-
ical samples (Jensen et al., 2001). This may be due to under-
reporting of the diagnoses in the RAMQ database, and the 
observed combination therapy could be used for symptoms 
associated with comorbidities unobserved in the data. How-
ever, this limitation does not affect the prevalence of combi-
nation therapy in the overall sample, which is quite similar 
across the two studies. Moreover, similar to the comorbid 
patients, a large proportion of non-comorbid patients also 
switched therapy, including 3.6% switching to AAPs. The 
high prevalence of combination therapy and stimulant 
switching observed in this study is noteworthy. Although 
the study cannot confirm the off-label use of a medication, 
the high prevalence of these events involving psychotropic 
medications that are not indicated for ADHD suggests that 
potential off-label use in this population is worth further in-
vestigation. Of the top three medications used in combina-
tion therapy, only ATX is label-indicated for ADHD, but it 
is only approved for monotherapy use. Of note, AAPs were 
the most commonly used medication category for combina-
tion therapy (10.8% overall; 20.9% in comorbid and 7.7% 
in non-comorbid) and for switching in comorbid patients 
as well (11.5%). AAPs may be used in the clinical setting 
to control specific ADHD symptoms e.g., impulsivity and 
emotional dysregulation. However, existing evidence of 
treatment effect of AAPs in controlling ADHD symptoms is 

Table 2. Distribution of the number of combination therapy and therapy switching medication 
categories among patients with attention deficit hyperactivity disorder (one-year study period)

Combination therapy Therapy switching
Non-comorbid 
frequency (%)

Comorbid  
frequency (%)

Overall 
frequency (%)

Non-comorbid 
frequency (%)

Comorbid 
frequency (%)

Overall 
frequency (%)

Numbera (N=7,204) (N=2,227) (N=9,431) (N=7,204) (N=2,227) (N=9,431)
0 6,139 (85.2) 1,428 (64.1) 7,567 (80.2) 6,141 (85.2) 1,523 (68.4) 7,664 (81.3)
1 796 (11.0) 518 (23.3) 1,314 (13.9) 892 (12.4) 508 (22.8) 1,400 (14.8)
2 209 (2.9) 216 (9.7) 425 (4.5) 115 (1.6) 141 (6.3) 256 (2.7)
3 33 (0.5) 45 (2.0) 78 (0.8) 43 (0.6) 45 (2.0) 88 (0.9)
4 17 (0.2) 13 (0.6) 30 (0.3) 4 (0.1) 6 (0.3) 10 (0.1)
5 5 (0.1) 3 (0.1) 8 (0.1) 6 (0.1) 3 (0.1) 9 (0.1)
6 4 (0.1) 4 (0.2) 8 (0.1) 0 (0.0) 1 (0.0) 1 (0.0)
7 1 (0.0) 0 (0.0) 1 (0.0) 3 (0.0) 0 (0.0) 3 (0.0)
≥8 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

a Number refers to the number of different medication categories the patients used as combination therapy or therapy switching. Each combination therapy 
or therapy switching taking place in the study period was classified based on the category of the combination or switched-to medication or medication 
class. The medication categories include stimulant, atypical antipsychotic, typical antipsychotic, atomoxetine HCl, bupropion, clonidine IR, serotonin–
norepinephrine reuptake inhibitor, selective serotonin reuptake inhibitor and tricyclic antidepressant.
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modest at best (Armenteros, Lewis, & Davalos, 2007; Zeni, 
Tramontina, Ketzer, Pheula, & Rohde, 2009). On the other 
hand, side effects associated with AAPs, such as metabolic 
syndrome, type 2 diabetes, extrapyramidal symptoms and 
cardiac risks, are prominent and could outweigh the ben-
efit of treatment effect (Ben Amor, 2012; Bobo et al., 2013; 
Bussing & Winterstein, 2012). Given the high prevalence 
of psychotropic medications other than stimulants used by 
children and adolescents with ADHD, future studies as-
sessing the efficacy and safety of these medications, either 
used in combination with a stimulant or as a monothera-
py, are warranted. In addition, as treatment becomes more 
evidence-based, the risk-benefit profiles of these off-label 
medications should be evaluated and compared with the 
label-indicated ADHD medications before they are recom-
mended in the ADHD paediatric population.

The present study is subject to several limitations. The cur-
rent study did not include combination and switching of 
stimulants with the same active moiety but with different 
formulations. A previous Canadian study reported approxi-
mately 20-30% of patients combining or switching between 
SA and LA stimulants, including stimulants with the same 
active moiety (Lachaine et al., 2012). Therefore, if such 
combination or switching was considered, the prevalence 
may have been higher. The current definition was chosen 
to provide a conservative estimate from the clinical per-
spective. This study is subject to limitations inherent to 
retrospective studies using claims data, e.g. lack of docu-
mented rationale for combination therapy or switching, and 
identification of combination therapy and switching based 
on claims for prescriptions filled, which does not neces-
sarily mean that patients actually took the medications. It 
is also subject to common limitations specific to the use 
of the RAMQ database (Lachaine et al., 2007; Lachaine, 
Beauchemin, & Landry, 2010). One potential limitation is 
that prevalence of comorbidities may be underestimated as 
the listing of multiple diagnoses besides the primary diag-
nosis is not mandatory in the physicians’ billing statement. 
Further, medical services paid by a fixed income package 
(instead of fee) may not be reported in the database, which 
may also lead to missing diagnostic information. Finally, 
the study reports its findings based on patients enrolled in 
the RAMQ, who may not be fully representative of the en-
tire population of Quebec and Canada.

In conclusion, combination therapy and switching are com-
mon among children and adolescents with ADHD treated 
with stimulants in Quebec, Canada, and most of the oc-
currences of combination therapy and therapy switching 
involve medications that are not label-indicated for the 
treatment of ADHD. These results highlight the need for 
further research to evaluate the extent of off-label use of 
psychometric medications and the risk-benefit of stimulant 
combination and switching in the treatment of ADHD.
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