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Abstract European guidelines advise on best practices
for the diagnosis and non-pharmacological and pharmaco-
logical treatment of attention-deficit hyperactivity disorder
(ADHD). This study aimed to (1) assess whether clinician’s
decisions to initiate methylphenidate treatment in children
diagnosed with ADHD are in accordance with European
guidelines and (2) identify clinical factors associated with
the decision to recommend methylphenidate prescription. 5
to 13-year-old patients with an ADHD diagnosis were con-
secutively evaluated in an outpatient child and adolescent
psychiatry clinic in France. Patients underwent a multidis-
ciplinary evaluation including a diagnostic interview, symp-
tom severity assessments with parent questionnaires, and IQ
testing. We compared children with (n = 105) and without
(n = 55) recommended methylphenidate treatment using
Student’s ¢ test or Wilcoxon Mann—Whitney test and Chi-
square or Fisher’s test. Multivariate logistic regression was
implemented to determine the respective influence of each
variable on treatment recommendation. Recommendation
to initiate methylphenidate treatment was associated with
(1) ADHD combined presentation, (2) co-occurring Oppo-
sitional Defiant Disorder/Conduct Disorder (ODD/CD),
Developmental Coordination Disorder (DCD) and Learn-
ing Disorder (LD), (3) clinical severity and impairment

P4 Elodie Courtabessis
e-courtabessis @chu-montpellier.fr

Meédecine Psychologique de I’Enfant et de I’Adolescent,
CHRU Montpellier-Hopital Saint Eloi, Montpellier Cedex 5,
France

Unité de Recherche Clinique et Epidémiologie,
Département Information Médicale, CHU Montpellier,
34295 Montpellier Cedex 5, France

3 INSERM, Centre d’Investigation Clinique 1411, Montpellier,
France

indicated on parent questionnaires, and (4) reduced per-
ceptual reasoning. Using a multivariate regression model,
ADHD combined presentation [combined versus pre-
dominantly hyperactive/impulsive and unspecified OR
4.52 (1.23-16.55), p = 0.023], age [OR 1.46 (1.14-1.88),
p = 0.003], ODD/CD [OR 5.53 (2.19-14.01), p < 0.001],
DCD [OR 4.22 (1.70-10.48), p = 0.002], PRI [OR 0.97
(0.94-0.99), p = 0.01] were significantly associated with
recommendation of methylphenidate treatment. Our results
indicate that clinicians’ treatment decision-making complies
with European guidelines and is furthermore associated with
the type and severity of ADHD symptoms but also with co-
occurring disorders.

Keywords Attention-deficit hyperactivity disorder
(ADHD) - Stimulant medication - Methylphenidate -
Neuropsychological assessments - Evidence-based
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a chronic
neurodevelopmental disorder with core symptoms of inat-
tention, hyperactivity and impulsivity and resulting impair-
ments in global functioning. ADHD is known to be associ-
ated with school failure, unemployment, substance abuse
disorder, and increased mortality [1, 2]. When compared to
youth without ADHD, children with ADHD are six times
more likely than non-affected youth to have a high level
of emotional, conduct, and peer problems and nine times
more likely to manifest difficulties with friendships, home
life, classroom learning and recreational activities [3, 4]. In
France, the only commercialized pharmacological treatment
available for ADHD is methylphenidate. The short-term
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efficacy and positive risk/benefit ratio of methylphenidate
are well demonstrated in school-aged children [5, 6].

In France, methylphenidate prescription has rapidly
increased over the last 10 years [7] as in other European
countries [8]. However, the use of pharmacological treat-
ment for ADHD in France remains one of the lowest of
Europe [7, 9, 10]. Between 2009 and 2011, the defined daily
dose (DDD) of methylphenidate was highest in Iceland (13.5
DDD per 1000 inhabitants per day), Canada (11.7 DDD)
and United States (9.12 DDD). In France, the DDD is 0.28,
compared to 0.15 in the United Kingdom, 2.18 in Belgium
and 7.67 in the Netherlands [11], illustrating significant dif-
ferences in treatment practices.

Diagnosis of ADHD remains dependent on clinical
judgment given that no biomarker, neuropsychological or
computerised test has demonstrated sufficient reliability as
a stand-alone tool. However, clinicians do use these tests
to inform their clinical judgment [12]. The guidelines con-
sistently recommend the use of standardized interviews
and questionnaires in the diagnosis of ADHD [1, 5, 13], a
qualitative study investigating Belgian and British clinicians’
decision-making regarding management of ADHD showed
that only a minority of providers reported a standardized
process based on explicit objective criteria [14]. Reliance
on clinical intuition to reach clinical decisions has also been
reported in a broader evaluation of psychiatrists’ approaches
to clinical practice leading to biases and errors in disease
management [15].

European guidelines, including recommendations for
general practitioners in France, support the use of pharma-
cological management of symptoms for children with per-
vasive/severe symptoms and when improvement is insuf-
ficient with behavioral treatment [6, 13, 16—18] contrary to
American guidelines that recommend stimulant medication
as a first-line treatment for ADHD [5]. For European clini-
cians, the decision whether or not to recommend medication
may be even more subjective than the diagnosis of ADHD
itself, given the lack of evidence-based criteria to establish
defined symptom or impairment levels that warrant medica-
tion. As recently emphasized by Hoekstra and Buitelaar, it
is unknown to what extent prescription practices in Europe
align with current guidelines [19].

Few studies provide quantitative data about treatment ini-
tiation in ADHD [20-22]. In Central Europe and East Asia,
Hong et al. found a higher level of severity at the onset of
medication in ADHD medication-treated patients compared
to ADHD medication-untreated patients, using Clinical
Global Impressions-ADHD-Severity (CGI-ADHD-S) and
Child Symptom Inventory-4 Parent Checklist (CSI-4) [22].
However, this study was based on the severity of symptoms
and failed to take into account co-morbidities or neuropsy-
chological profile as factors associated with initiation of
pharmacological treatment. In an observational study in ten
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European countries, Falissard et al. showed that symptom
severity and impairment were associated with initiation of
pharmacotherapy at the baseline visit [21]. Patient character-
istics associated with initiation of pharmacologic treatment
for ADHD have been assessed in a study of US Medicaid
claims. Initiation of pharmacologic treatment was associated
with older age, male gender, rural dwelling and white ethnic-
ity but clinical variables were not assessed [20]. While there
is limited evidence from quantitative studies that describes
initiation of medication treatment for ADHD as a result of a
decision-making process between clinicians and families, to
our knowledge no previous study has specifically assessed
clinical factors that inform clinician treatment decisions.
An assessment of multiple parameters is needed to bet-
ter understand determinants of clinicians’ decision to rec-
ommend pharmacological treatment for ADHD. Improved
understanding of the clinical decision-making process may
help bridge the gap between theory (e.g., guidelines) and
practice and help to further operationalize European phar-
macological treatment guidelines for children with ADHD.
The objectives of the study were to (1) assess whether
clinician’s decisions to initiate methylphenidate treatment
in children diagnosed with ADHD were in accordance with
European guidelines according to severity of symptoms and
impairment, (2) identify clinical factors associated with the
decision to recommend methylphenidate prescription.

Methods
Study design and population

This observational, single site study included consecutive
children with ADHD who underwent a multidisciplinary
diagnostic assessment in the outpatient clinic of child and
adolescent psychiatry at the University of Montpellier-affil-
iated hospital (Montpellier, France) between September
2011 and December 2014. This study was approved by the
local Institutional Review Board (Comité de Protection des
Personnes Sud Méditerrannée IV). All medical charts of
children with a positive ADHD diagnosis at the end of the
multidisciplinary assessment were retrospectively analyzed.

The multidisciplinary assessment has been developed by
our team since 2011 and consists of a day-long evaluation
including a semi-structured diagnostic interview, question-
naires, child observation in group activities and neuropsy-
chological testing in a specific day-care setting for children
aged 5-13. After receiving results of the assessment, the
clinician in charge of the child discussed the comprehen-
sive diagnostic evaluation with patients and parents and then
proposed pharmacologic treatment or non-pharmacological
treatment as a first-line option. Recommendation of phar-
macologic treatment relied upon the clinician’s judgment
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and ultimately the decision to initiate pharmacotherapy was
left to the families. All clinicians (n = 19) were child and
adolescent psychiatrists (n = 8), with experience diagnosing
ADHD between 6 and 16 years of practice, or psychiatric
residents (n = 11) supervised by attending physicians for
clinical decision-making.

Assessments

Assessments included the K-SADS lifetime version, a semi-
structured diagnostic interview for current and past episodes
of psychopathology in children and adolescents according
to the DSM-IV criteria (Kaufman, 1997), French version
[23]: DSM-IV combined presentation of ADHD (6 hyper-
activity/impulsivity symptoms and 6 inattention symptoms
with impairment present in two or more settings for at least
6 months), predominantly inattentive presentation (6 inatten-
tive symptoms), predominantly hyperactive/impulsive pres-
entation (6 hyperactive/impulsive symptoms), unspecified
(not meet the full criteria for ADHD). The Attention-Deficit
Hyperactivity Disorder Rating Scale (ADHD-RS)-parent
rating was used to assess ADHD symptom severity [24].
The ADHD-RS is derived directly from DSM-IV criteria.
It is an 18-item questionnaire consisting of two subscales:
inattention and hyperactivity/impulsivity. The Strengths and
Difficulties Questionnaire French version (SDQ-Fra) [25]
is a 25 items auto-questionnaire completed by parents for
the assessment of different emotions or behaviors of the
child. The SDQ reports a total difficulties score (sum of
four subscale scores: emotional symptoms, conduct prob-
lems, hyperactivity/inattention, peer relationship problems)
and a prosocial behavior. Cut-off scores for the SDQ-parent
completed version are (according to the UK norms): total
problems “abnormal” > 17; emotional symptoms “abnor-
mal” > 5; conduct problems “abnormal” > 4; hyperactivity
“abnormal” > 7; peer problems “abnormal” > 4; prosocial
behavior “abnormal” < 4. The SDQ impact score allows
to differentiate between low impairment (impact score 0),
medium impairment (impact score 1) and high impairment
(impact score above 2). The SDQ was included in a holistic
assessment of all outpatients after the beginning of the study
in June 2012. Thus, only 84 SDQ were completed by par-
ents. Cognitive functioning was assessed with the Weschler
Intelligence Scale for Children, fourth version (WISC-IV,
2005) or the Wechsler Preschool and Primary Scale of Intel-
ligence (WPPSI-III). The WISC-IV gives four factor scores:
the Verbal Comprehension Index (VCI), the Perceptual Rea-
soning Index (PRI), the Working Memory Index (WMI), the
Processing Speed Index (PSI) and a Full Scale Intellectual
Quotient (IQ) score combining the four sub-scores. The Test
of Everyday Attention for Children (TEA-Ch) assesses the
attentional abilities of the child, divided in nine subtests:
sustained attention (Score!, Score DT, Walk Don’t Walk,

Code Transmission), selective attention (Sky Search, Sky
Search DT, Map Mission) and attentional control (Crea-
ture Counting Time, Opposite Worlds) (Manly) [26]. The
subscores are given in percentile rank that corresponds to
the number of persons achieving either that scaled score or
less in the standardization sample. The performance level
expected is > 50% for each subtest. In this study, we defined
severity based on the presence of two subtests < 30%. A
questionnaire assessing sociodemographic characteristics
was also administered. Non-pharmacological treatments
(psychosocial intervention, educational accommodations,
children groups, parent training), medication history, and
presence of learning disorders were obtained from medical
record abstraction.

Several indicators were used to assess severity of ADHD:
ADHD-RS total score, number of significant ADHD items
in the K-SADS, the presence of co-morbidities, the number
of co-morbidities, the total score of SDQ and the impact
score.

Statistical analysis

We described our sample with frequencies for qualitative
variables and mean, standard deviations or median and inter-
quartile range (IQR,5_;5) for quantitative variables.

The clinical and neuropsychological characteristics were
compared between two groups: methylphenidate treatment
recommendation by the psychiatrist (MPH +) vs. non-phar-
macological treatment (MPH —) using Student’s ¢ test or
Wilcoxon Mann—Whitney test depending on the distribution
for quantitative variables and Chi-square test for categorical
variables. When the validity conditions of the Chi-square
test were not respected, the Fisher’s exact test was used.
To determine the respective influence of each co-variate on
treatment recommendation, multivariate logistic regression
was implemented on complete case. A confirmatory analysis
was conducted after multiple imputation (MI) for the PRI
missing for 11 patients.

The models were built with a backward procedure with
0.20 as the inclusion threshold and 0.10 as the outlet thresh-
old. The adjusted odds-ratio and their 95% confidence inter-
val were calculated. The significance level was set to 5% for
all tests.

The statistical analysis was carried out using SAS version
9 (SAS Institute, Cary, NC).

Results
Among the 276 out-patients assessed for ADHD, 219 (79%)
children aged 5-13 years received a confirmed diagnosis

of ADHD after the multidisciplinary assessment (Fig. 1).
In this ADHD sample, the child psychiatrist recommended
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Fig. 1 Flow-chart of the study
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Pharmacologic treatment
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17 patients excluded for

missing data

42 patients excluded for

missing data

pharmacologic treatment in 67% of children (n = 147/219).
The main symptom assessments were missing for 59 chil-
dren (K-SADS or ADHDRS missing or not completed).
Finally, data from 160 patients were analyzed. Patient char-
acteristics are reported in Table 1.

Clinical severity

In our sample, the mean SDQ-parent total difficulties score,
hyperactivity—inattention score and the SDQ impact score
was abnormal for 59.5, 56 and 92.4% of patients, respec-
tively. The K-SADS semi-structured interview showed a
number of inattention items > 6 for 71.9% of patients, and
a number of hyperactive—impulsive items > 6 for 46.9% of
patients in the total sample.

Cognitive tests
In the WISC-IV, the mean IQ score and each index were
under 100, corresponding to below-average range (Table 1).

The lowest composite scores were WMI (89.9, SD 16.5)
and PSI (88.8, SD 17.7). In the TEA-Ch, performed for 49
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160 patients studied

MPH +
n =105

patients, the sustained attention performance was the poor-
est, especially in the “Walk Don’t Walk” subtest [median
9.5%, IQR ,5 75 (5-25.5)] and in the “Code Transmission”
subtest [median 22%, IQR ,5 75 (6-36)]. In our sample,
87.8% of children with ADHD had two or more TEA-Ch
scores below 30%.

Pharmacological treatment

Children who received treatment were prescribed methyl-
phenidate immediate release and/or long acting formula-
tions; the dose range in equivalent methylphenidate was 10
to 60 mg/day. For 79 patients, the mean time between the
diagnosis and treatment initiation was 7 months (SD 7.6).
This time was influenced by the consultation period which
was very different between child and adolescent psychiatrists
and psychiatric residents.

Factors associated with pharmacologic treatment
recommendation. The univariate comparison between
MPH + and MPH — groups were reported in Table 1. In
MPH + children, the combined presentation of ADHD
was more frequent than in the MPH — group (57.1 versus
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p value

Non-treatment recom-
mendation MPH —

(n=55)

Treatment recommendation MPH + (n = 105)

Total sample (n = 160)

Table 1 (continued)

@ Springer

WISC-1V, mean (SD)

IQ

0.34

96.2 (15.7)
99.3 (16.3)
100.4 (16.9)

93 (17.3)

94.2(16.8)

146

0.77
0.02
0.23
0.19

100.2 (18.6)
94.1 (15.8)
88.7 (16.8)
87.4 (18.1)

99.9(17.7)

150

VCI
PRI*

96.3(16.4)

149

92.4 (15.7)
91.3(17)

89.9(16.5)

124
149

WMI

PSI

88.8(17.7)

Significant p value are indicated in bold (p < 0.05)

*Candidate variables tested for the multivariate analysis

27.3%, p < 0.001). They also had a greater number of
co-occurring disorders [mean (SD), 2.8 (1.1) versus 2.3
(1.0), p = 0.03], with significantly more frequent Oppo-
sitional Defiant Disorder/Conduct Disorder (ODD/CD)
(66.7 versus 40.0%, p = 0.001), developmental coordina-
tion disorder (DCD) and learning disorders (72.4 versus
56.4%, p = 0.04). MPH + patients demonstrated greater
clinical severity and a higher level of impairment as doc-
umented by SDQ-parent. The cognitive profile assessed
with WISC-IV showed a significantly lower Perceptual
Reasoning Index scores (PRI) in the MPH + group [mean
(SD), 94.1 (15.8) versus 100.4 (16.9), p = 0.025]. In the
TEA-Ch (n = 49) sustained attention was poorer in the
MPH + group. The “Score!” subtest was significantly
lower in MPH + patients [mean (SD), 24.6% (24.2%) ver-
sus 62.7% (32.6%), p < 0.001], as the scores of the “Code
transmission” subtest [mean (SD), 23.1% (24.0%) versus
37.3% (28.5%), p = 0.056]. Pharmacologic treatment was
recommended in five of six patients with co-occurring
autism spectrum disorder.

Multivariate analysis

We included variables according to significance level
or clinical coherence: age, ADHD presentation (com-
bined, inattentive predominantly and others), comorbid
Oppositional Defiant Disorder/Conduct Disorder (ODD/
CD), developmental coordination disorder (DCD) and
learning disorder (LD), number of comorbidities, Tou-
rette’s syndrome and PRI. SDQ was not introduced in the
model because it was only completed by a subset of the
population.

Recommendation to initiate methylphenidate by the
child psychiatrist was significantly associated with age,
ADHD combined presentation (vs predominantly hyperac-
tive/impulsive and Unspecified), ODD/CD, developmen-
tal coordination disorder and PRI (Table 2). These results
were confirmed by the models with imputed data.

Discussion

The clinical severity and type of ADHD symptoms were
associated with the clinician’s decision to recommend
pharmacologic treatment. Combined presentation of
ADHD predicted pharmacologic treatment recommenda-
tion by the clinician. These results are concordant with
the findings of Hong et al. and Falissard et al. using other
assessments of symptom severity [21, 22]. They are also
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Table 2 Clinical characteristics associated with pharmacological treatment recommendation

Univariate analysis

Complete case multivariate analysis Multivariate analysis after IM

(n=149) (n = 160)
OR (95% CI) p OR_. (95% CI) Dec ORyy (95% CI) Pim
Presentation
Combined 5.71 (1.87-17.50) 0.002 4.52 (1.23-16.55) 0.023 4.96 (1.37-17.9) 0.015
Predominantly inattentive 1.80 (0.62-5.32) 0.281 1.38 (0.38-5.07) 0.63 1.36 (0.38—-4.93) 0.63
Others? 1 1 1
Age, 1 unit 1.14 (0.95-1.37) 0.164 1.46 (1.14-1.88) 0.003 1.38 (1.09-1.76) 0.009
Oppositional defiant disorder/conduct disorder
Yes 3.0 (1.53-5.89) 0.001 5.53 (2.19-14.01) < 0.001 4.84 (1.97-11.87) 0.0007
No 1 1 1
Learning disorders
Yes 2.03 (1.02-4.02) 0.042 - -
No 1
Developmental coordination disorder
Yes 2.56 (1.28-5.09) 0.008 4.22 (1.70-10.48) 0.002 3.76 (1.57-9.01) 0.003
No 1 1 1
Tourette’s syndrome
Yes 2.07 (0.72-5.91) 0.175 - -
No 1
Number of co-morbidities, 1 unit 1.52 (1.10-2.10) 0.012 - -
PRI, 1 unit 0.98 (0.96-1.00) 0.028 0.97 (0.94-0.99) 0.01 0.97 (0.94-0.99) 0.01

#Others = predominantly hyperactive/impulsive + unspecified; if we pooled, predominantly inattentive and others, ORcc = 3.59 (1.46-8.80) in

complete case analysis

consistent with the algorithm of the Dundee ADHD clini-
cal pathway and evidence-based protocol for assessment,
titration and monitoring of treatment outcomes [27]. In
this pathway, the severity of ADHD symptoms (e.g., chil-
dren meeting ICD-10 criteria for hyperkinetic disorder')
is a criterion for considering medication as first-line treat-
ment for patients aged 6 years and over. The decision to
recommend first-line medication treatment for severe
ADHD is also consistent with findings that in individuals
with hyperkinetic disorder the superiority of medication to
behavioral treatment was greater than for children meeting
DSM-IV ADHD criteria [28].

In a comparison of the predictive validity of ADHD and
HKD in 804 patients, Schachar et al. found that number of
symptoms, teacher and parent-rated impairment as well as
inhibitory control deficit were greatest in hyperkinetic dis-
order, followed by ADHD-Combined, ADHD-Hyperactive/
Impulsive and ADHD-Inattention. Symptom severity also
predicted greater exposure to risk factors and consequences
following a quantitative trend. However, hyperkinetic

! ICD-10 criteria for HKD hyperkinetic disorder require five inatten-
tive, three hyperactive and one impulsive symptoms in several major
life situations.

disorder and ADHD subtypes were similar (and distinct of
normal controls) across a range of other variables such as
comorbidity other than CD, exposure to psychosocial risk,
neurodevelopmental risk, family history of ADHD, inter-
parental discord, working memory, academic and intelli-
gence test scores. Similar predictive validity across clinical
hyperkinetic disorder and ADHD groups, even after exclu-
sion of cases with comorbidity, suggest that the treatment
needs of all ADHD groups are clinically relevant [29]. Taken
together, our findings demonstrating that ADHD severity
was associated with medication recommendation by the cli-
nician are in line with European guidelines and practices.
In our study, the presence of ODD/CD was significantly
associated with pharmacologic treatment recommendation
by the treating clinician. Parental report of overall difficul-
ties and externalized symptoms followed the same pattern:
among 84 parents who completed SDQ, the total score, the
conduct problems score and the impact score were signifi-
cantly higher in the MPH + group. Our results highlight
that externalized disorders and dimensions are associated
with the clinician’s treatment decision. Several studies
have demonstrated that children with co-occurring exter-
nalizing disorders have a worse overall outcome compared
with children having ADHD alone [30, 31]. As described
in the MTA study, ADHD and ODD/CD subjects usually
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responded to medication (only or combined with behavio-
ral treatment) [31]. A systematic review and meta-analysis
showed an efficacy with stimulant medication to treat oppo-
sitional behavior and conduct problems when associated
with ADHD; furthermore, psychostimulants generally show
more benefits in reducing aggressive and oppositional symp-
toms in children with ADHD than other medications [32,
33]. Because ADHD with ODD/CD is associated with poor
prognosis and is amenable to methylphenidate treatment, the
treatment recommendation seems particularly warranted in
this population.

ADHD and Development Coordination Disorder (DCD)
are frequently co-occurring and impact the daily life of
children with ADHD. However, motor problems often go
unnoticed by clinicians who treat ADHD [34]. It has been
demonstrated that the use of stimulant medication improves
motor skills in children with ADHD over the long term.
Nonetheless, children with DCD and ADHD maintain motor
deficits even following initiation of stimulant medication
[35-37]. We found that presence of DCD in children with
ADHD predicted methylphenidate treatment recommenda-
tion by the clinician. Low PRI scores, probably in line with
the same dimension of motor/visuo-spatial difficulties were
also found to be significant predictors of treatment in our
sample. Of note, the IQ of our sample showed low average
skills for age, with the lowest scores in WMI and PSI (89.9
and 88.8, respectively). These results are consistent with
data usually found in children with ADHD showing that IQ
is impacted by difficulties in sustained attention, working
memory and attentional control and that motor/visuo-spatial
difficulties are prevalent in this population [38, 39].

According to current European guidelines, pharma-
cological treatment is recommended in the case of severe
ADHD [1, 5, 6, 13, 21]. In our study, the MPH + group
had greater clinical severity characterized by combined
presentation of ADHD and greater total scores in parent-
rated questionnaires and a particular comorbidity profile
with presence of ODD/CD and DCD. Our results suggest
that French clinicians seem to comply with European guide-
lines in their treatment recommendations for children with
ADHD. However, American guidelines [5, 40] advocate a
different approach to medication as psychostimulants are
recommended as a first-line choice in children ages 6 and
above with ADHD. Canadian guidelines also recommend
multimodal treatment including medication as a first-line
treatment [1]. The question remains whether these differ-
ences are data-driven or if they merely reflect differences
in medical culture. There is evidence from the MTA study
that children with severe/comorbid ADHD respond more
poorly to medication compared with those having uncom-
plicated ADHD [41, 42]. In another study, optimal treat-
ment success was associated with core ADHD symptoms,
lower impairment in non-core ADHD symptoms/behaviors
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and have fewer pre-existing co-morbidities [43]. These data
suggest that medication could also be a valid first-line option
in the case of less severe ADHD. Adherence to European
guidelines as regards medication thus raises the question of
the risk of neglecting optimal treatment in children with less
severe, uncomplicated ADHD that are theoretically those
likely to experience the best improvements and for some the
complete remission of symptoms.

Our study has several limitations that must be acknowl-
edged. The studied population was limited to a single site
and was not representative of ADHD treatment for the gen-
eral French population given that the studied population was
drawn from a single university-affiliated outpatient clinic
setting with specialized facilities for ADHD. It is important
not to generalize the findings of our study to be representa-
tive of clinical treatment in France and/or Europe regarding
the children’s clinical characteristics. However, our sam-
ple also showed a clinical profile with similar rates of co-
occurring disorders compared to the French sub-sample of
the ADORE European clinical cohort of over 1500 children
with ADHD. In the French sub-sample of the ADORE study
(n = 241), the frequency of learning disorders was 63% and
CD and/or ODD were found in 54% [3]. Our results dem-
onstrated rates of 67 and 58%, respectively. Ratings on the
parent-rated SDQ were similar in both studies [3]. Subtle
differences in diagnostic rates of co-occurring disorders
may be due to varying diagnostic procedures: the ADORE
study relied on clinician diagnoses whereas our sample was
systematically assessed for ODD and CD using a diagnostic
interview.

Our sample of child and adolescent psychiatrists is not
representative of all prescribing child psychiatrists in France
as they conducted specialized consultations in a university
setting. Furthermore, our study mainly focused on the rela-
tionship between the children’s clinical characteristics and
the decision to recommend methylphenidate treatment.
However, clinician and parent-related variables, such as
influence of external pressure, years of experience and cli-
nician type or attitudes towards guidelines are important to
consider in medication-related decisions [44, 45]. Therefore,
it would be interesting to assess the child and family’s point
of view and to further identify factors that influence parents
to treat their child with medication.

As a further limitation, no clinician-rated global sever-
ity assessment was used during the multidisciplinary
assessment.

Our study contributes to specifying the clinical and
neuropsychological characteristics of ADHD children
with methylphenidate treatment indication based on objec-
tive data. Primary predictors of pharmacologic treatment
recommendation by the treating clinician were symptom-
related variables above impact scores and cognitive char-
acteristics. Our data suggest that the clinicians’ decision to
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recommend methylphenidate treatment was in accordance
with European guidelines. Considering that ADHD severity
and ADHD with co-occurring disorders is associated with
worse treatment response, further research is needed to opti-
mize pharmacological treatment response in patients based
on their unique characteristics. The fact that less severe
ADHD is associated with improved response to pharmaco-
logical treatment, first-line medication treatment approaches
could markedly improve the outcome of these patients.
This finding directly challenges European guidelines that
recommend pharmacological treatment only in cases with
severe or resistant symptoms. Further research is necessary
to examine individual and cultural determinants of medical
decision-making in ADHD.

Compliance with ethical standards

Conflict of interest The author(s) EC, FP, LS, MCP, EN, VM, ES
declare no potential conflicts of interest with respect to the research,
authorship, and/or publication of this article. Pr Purper-Ouakil reports
personal fees from Shire, Otsuka, Jensen and Boiron and research
funding from Mensia outside the submitted work.

Funding The author(s) disclosed receipt of the following financial
support for the research, authorship, and/or publication of this article:
no funding.

References

1. Canadian Attention Deficit Hyperactivity Disorder Resource Alli-
ance (CADDRA) (2011) Canadian ADHD practice guidelines, 3rd
edn, CADDRA, Toronto ON

2. Dalsgaard S, @stergaard SD, Leckman JF et al (2015) Mortality in
children, adolescents, and adults with attention deficit hyperactiv-
ity disorder: a nationwide cohort study. Lancet 385:2190-2196.
doi:10.1016/S0140-6736(14)61684-6

3. Preuss U, Ralston SJ, Baldursson G et al (2006) Study design,
baseline patient characteristics and intervention in a cross-cultural
framework: results from the ADORE study. Eur Child Adolesc
Psychiatry 15(Suppl 1):14-14

4. Strine TW, Lesesne CA, Okoro CA et al (2006) Emotional and
behavioral difficulties and impairments in everyday functioning
among children with a history of attention-deficit/hyperactivity
disorder. Prev Chronic Dis 3:A52

5. American Academy of Pediatrics (2011) ADHD: clinical practice
guideline for the diagnosis, evaluation, and treatment of attention-
deficit/hyperactivity disorder in children and adolescents. Pediat-
rics 128:1007-1022. doi:10.1542/peds.2011-2654

6. Bolea-Alamafnac B, Nutt DJ, Adamou M et al (2014) Evidence-
based guidelines for the pharmacological management of attention
deficit hyperactivity disorder: update on recommendations from
the British Association for Psychopharmacology. J Psychophar-
macol (Oxf) 28:179-203

7. Acquaviva E, Peyre H, Falissard B (2012) Panorama de la pre-
scription et de la consommation des psychotropes chez I’enfant et
I’adolescent en France. Neuropsychiatr Enfance Adolesc 60:77-85

8. Wong ICK, Asherson P, Bilbow A et al (2009) Cessation of
attention deficit hyperactivity disorder drugs in the young

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

(CADDY)—a pharmacoepidemiological and qualitative study.
Health Technol Assess Winch Engl 13:1-120 (iii-iv, ix—xi)

Zito JM, Safer DJ, de Berg LT, den J et al (2008) A three-country
comparison of psychotropic medication prevalence in youth. Child
Adolesc Psychiatry Ment Health 2:26

Institut national de la santé et de la recherche médicale (Inserm)
(2012) Médicaments psychotropes: consommations et pharmaco-
dépendances. Synthese et recommandations. Les éditions Inserm.
ISBN 978-2-85598-892-6

Agence nationale de sécrurité du médicament et des produits de
santé (ANSM) (2013) Méthylphénidate: données d’utilisation et
de sécurité d’emploi en France. http://ansm.sante.fr/

Hall CL, Valentine AZ, Walker GM et al (2017) Study of user
experience of an objective test (QbTest) to aid ADHD assessment
and medication management: a multi-methods approach. BMC
Psychiatry. doi:10.1186/s12888-017-1222-5

Taylor E, Dopfner M, Sergeant J et al (2004) European clinical
guidelines for hyperkinetic disorder—first upgrade. Eur Child
Adolesc Psychiatry 13(Suppl 1):17-30

Kovshoff H, Williams S, Vrijens M et al (2012) The decisions
regarding ADHD management (DRAMa) study: uncertainties and
complexities in assessment, diagnosis and treatment, from the cli-
nician’s point of view. Eur Child Adolesc Psychiatry 21:87-99.
doi:10.1007/s00787-011-0235-8

Bhugra D, Easter A, Mallaris Y, Gupta S (2011) Clinical deci-
sion making in psychiatry by psychiatrists: clinical decision
making in psychiatrists. Acta Psychiatr Scand 124:403-411.
doi:10.1111/5.1600-0447.2011.01737.x

Haute Autorité de Santé (2014) Recommandation de bonne pra-
tique. Conduite a tenir en médecine de premier recours devant un
enfant ou un adolescent susceptible d’avoir un trouble déficit de
I’attention avec ou sans hyperactivité

NICE (2008) Attention deficit hyperactivity disorder: diagnosis
and management of ADHD in children, young people and adults.
British Psychological Society (UK), Leicester

Banaschewski T, Coghill D, Santosh P et al (2006) Long-acting
medications for the hyperkinetic disorders. A systematic review
and European treatment guideline. Eur Child Adolesc Psychiatry
15:476-495. doi:10.1007/s00787-006-0549-0

Hoekstra PJ, Buitelaar JK (2016) Is the evidence base of meth-
ylphenidate for children and adolescents with attention-deficit/
hyperactivity disorder flawed? Eur Child Adolesc Psychiatry
25:339-340. doi:10.1007/s00787-016-0845-2

Chen C-Y, Gerhard T, Winterstein AG (2009) Determinants of
initial pharmacological treatment for youths with attention-deficit/
hyperactivity disorder. J Child Adolesc Psychopharmacol 19:187-
195. doi:10.1089/cap.2008.096

Falissard B, Coghill D, Rothenberger A et al (2010) Short-term
effectiveness of medication and psychosocial intervention in a
cohort of newly diagnosed patients with inattention, impulsiv-
ity, and hyperactivity problems. J Atten Disord 14:147-156.
doi:10.1177/1087054709347173

Hong J, Novick D, Treuer T et al (2014) Patient characteristics
associated with treatment initiation among paediatric patients with
attention-deficit/hyperactivity disorder symptoms in a naturalistic
setting in Central Europe and East Asia. BMC Psychiatry 14:304
Mouren-Siméoni MC, Cook S, Flament M et al (2002) Kiddie-
SADS-version vie entiere (K-SADS-PL) (Révisée Modif, edn).
INSERM, Paris

Gj DuPaul, Power TJ, Anastopoulos AD, Reid R (1998) ADHD
rating scale-IV: checklists, norms, and clinical interpretation.
Guilford, New York

Goodman R (2001) Psychometric properties of the strengths and
difficulties questionnaire. ] Am Acad Child Adolesc Psychiatry
40:1337-1345

@ Springer


https://doi.org/10.1016/S0140-6736(14)61684-6
https://doi.org/10.1542/peds.2011-2654
http://ansm.sante.fr/
https://doi.org/10.1186/s12888-017-1222-5
https://doi.org/10.1007/s00787-011-0235-8
https://doi.org/10.1111/j.1600-0447.2011.01737.x
https://doi.org/10.1007/s00787-006-0549-0
https://doi.org/10.1007/s00787-016-0845-2
https://doi.org/10.1089/cap.2008.096
https://doi.org/10.1177/1087054709347173

376

Eur Child Adolesc Psychiatry (2018) 27:367-376

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Manly T, Anderson V, Nimmo-Smith I et al (2001) The differ-
ential assessment of children’s attention: the test of everyday
attention for children (TEA-Ch), normative sample and ADHD
performance. J Child Psychol Psychiatry 42:1065-1081

Coghill D, Seth S (2015) Effective management of attention-def-
icit/hyperactivity disorder (ADHD) through structured re-assess-
ment: the Dundee ADHD Clinical Care Pathway. Child Adolesc
Psychiatry Ment Health 9:52. doi:10.1186/s13034-015-0083-2
Santosh PJ, Taylor E, Swanson J et al (2005) Refining the diag-
noses of inattention and overactivity syndromes: a reanalysis of
the multimodal treatment study of attention deficit hyperactivity
disorder (ADHD) based on ICD-10 criteria for hyperkinetic disor-
der. Clin Neurosci Res 5:307-314. doi:10.1016/j.cnr.2005.09.010
Schachar R, Chen S, Crosbie J et al (2007) Comparison of the
predictive validity of hyperkinetic disorder and attention deficit
hyperactivity disorder. J] Can Acad Child Adolesc Psychiatry (J
Acad Can Psychiatr Enfant Adolesc) 16:90-100

Jensen PS, Hinshaw SP, Kraemer HC et al (2001) ADHD comor-
bidity findings from the MTA study: comparing comorbid
subgroups. J Am Acad Child Adolesc Psychiatry 40:147-158.
doi:10.1097/00004583-200102000-00009

Molina BSG, Hinshaw SP, Swanson JM et al (2009) The MTA at
8 years: prospective follow-up of children treated for combined-
type ADHD in a multisite study. J Am Acad Child Adolesc Psy-
chiatry 48:484-500. doi:10.1097/CHI.0b013e31819¢23d0
Pringsheim T, Hirsch L, Gardner D, Gorman DA (2015) The
pharmacological management of oppositional behaviour, con-
duct problems, and aggression in children and adolescents with
attention-deficit hyperactivity disorder, oppositional defiant disor-
der, and conduct disorder: a systematic review and meta-analysis.
Part 1: Psychostimulants, alpha-2 agonists, and atomoxetine. Can
J Psychiatry Rev Can Psychiatr 60:42-51

Gorman DA, Gardner DM, Murphy AL et al (2015) Canadian
guidelines on pharmacotherapy for disruptive and aggressive
behaviour in children and adolescents with attention-deficit
hyperactivity disorder, oppositional defiant disorder, or conduct
disorder. Can J Psychiatry Rev Can Psychiatr 60:62-76

Fliers EA, Franke B, Lambregts-Rommelse NNJ et al
(2009) Undertreatment of motor problems in chil-
dren with ADHD. Child Adolesc Ment Health 15:85-90.
doi:10.1111/5.1475-3588.2009.00538.x

Gillberg C, Gillberg IC, Rasmussen P et al (2004) Co-existing
disorders in ADHD—implications for diagnosis and interven-
tion. Eur Child Adolesc Psychiatry 13:180-192. doi:10.1007/
s00787-004-1008-4

@ Springer

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Brossard-Racine M, Shevell M, Snider L et al (2012) Motor
skills of children newly diagnosed with attention deficit hyper-
activity disorder prior to and following treatment with stimu-
lant medication. Res Dev Disabil 33:2080-2087. doi:10.1016/j.
ridd.2012.06.003

Kaiser M-L, Schoemaker MM, Albaret J-M, Geuze RH (2014)
What is the evidence of impaired motor skills and motor con-
trol among children with attention deficit hyperactivity disorder
(ADHD)? Systematic review of the literature. Res Dev Disabil
36C:338-357. doi:10.1016/j.ridd.2014.09.023

Thaler NS, Bello DT, Etcoff LM (2013) WISC-IV profiles are
associated with differences in symptomatology and outcome in
children with ADHD. J Atten Disord 17:291-301

Chan RCK, Wang L, Ye J et al (2008) A psychometric study of the
test of everyday attention for children in the Chinese setting. Arch
Clin Neuropsychol Off J Natl Acad Neuropsychol 23:455-466.
doi:10.1016/j.acn.2008.03.007

Pliszka S, AACAP Work Group on Quality Issues (2007) Prac-
tice parameter for the assessment and treatment of children
and adolescents with attention-deficit/hyperactivity disorder. J
Am Acad Child Adolesc Psychiatry 46:894-921. doi:10.1097/
chi.0b013e318054¢724

Hinshaw SP (2007) Moderators and mediators of treatment out-
come for youth with ADHD: understanding for whom and how
interventions work. J Pediatr Psychol 32:664-675

The MTA Cooperative Group (1999) Moderators and mediators
of treatment response for children with attention-deficit/hyperac-
tivity disorder: the multimodal treatment study of children with
attention-deficit/hyperactivity disorder. Arch Gen Psychiatry
56:1088-1096

Setyawan J, Fridman M, Hodgkins P et al (2014) Relationship
between symptom impairment and treatment outcome in chil-
dren and adolescents with attention-deficit/hyperactivity dis-
order: a physician perspective. Atten Deficit Hyperact Disord.
doi:10.1007/s12402-014-0143-0

Kovshoff H, Vrijens M, Thompson M et al (2013) What influ-
ences clinicians’ decisions about ADHD medication? Initial data
from the Influences on Prescribing for ADHD Questionnaire
(IPAQ). Eur Child Adolesc Psychiatry 22:533-542. doi:10.1007/
s00787-013-0393-y

Chow S-J, Sciberras E, Gillam LH et al (2014) Paediatricians’
decision making about prescribing stimulant medications for chil-
dren with attention-deficit/hyperactivity disorder: paediatricians’
decision making in ADHD. Child Care Health Dev 40:301-308.
doi:10.1111/cch.12036


https://doi.org/10.1186/s13034-015-0083-2
https://doi.org/10.1016/j.cnr.2005.09.010
https://doi.org/10.1097/00004583-200102000-00009
https://doi.org/10.1097/CHI.0b013e31819c23d0
https://doi.org/10.1111/j.1475-3588.2009.00538.x
https://doi.org/10.1007/s00787-004-1008-4
https://doi.org/10.1007/s00787-004-1008-4
https://doi.org/10.1016/j.ridd.2012.06.003
https://doi.org/10.1016/j.ridd.2012.06.003
https://doi.org/10.1016/j.ridd.2014.09.023
https://doi.org/10.1016/j.acn.2008.03.007
https://doi.org/10.1097/chi.0b013e318054e724
https://doi.org/10.1097/chi.0b013e318054e724
https://doi.org/10.1007/s12402-014-0143-0
https://doi.org/10.1007/s00787-013-0393-y
https://doi.org/10.1007/s00787-013-0393-y
https://doi.org/10.1111/cch.12036

	Clinical factors associated with decision to recommend methylphenidate treatment for children with ADHD in France
	Abstract 
	Introduction
	Methods
	Study design and population
	Assessments
	Statistical analysis

	Results
	Clinical severity
	Cognitive tests
	Pharmacological treatment
	Multivariate analysis

	Discussion
	References




