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ABSTRACT

AIms

In a sample of newly diagnosed children with ADHD, to examine 1) paediatrician assessment
and management practices, 2) previous assessments and interventions, 3) correspondence
between parent-report and paediatrician identification of comorbidities; and 4) parent

agreement with diagnosis of ADHD.

Methods

Design:, Cross-sectional, multi-site practice audit with questionnaires completed by
paediatricians and parents at the point of ADHD diagnosis. Setting: Private/public paediatric
practices In Western Australia and Victoria, Australia. Main outcome measures:
Paediatricians: Elements of assessment and management were indicated on a study-designed
data form«=Parents: ADHD symptoms and comorbidities were measured using the Conners 3
ADHD Index and Strengths and Difficulties Questionnaire, respectively. Sleep problems,
previous assessments and interventions, and agreement with ADHD diagnosis were measured

by questionnaire.

Results

24 paediatricians participated, providing data on 137 patients (77% male, mean age 8.1
years). .Parent and teacher questionnaires were used in 88% and 85% of assessments
respectively. Medication was prescribed in 75% of cases. Comorbidities were commonly
diagnosed (70%); however, the proportion of patients identified by paediatricians with
internalising, problems (18%), externalising problems (15%) and sleep problems (4%) was
less than_by. parent report (51%, 66%, 39%). One in seven parents did not agree with the
diagnosis-of ADHD.

Conclusions

Australian paediatric practice in relation to ADHD assessment is generally consistent with
best practice guidelines; however, improvements are needed in relation to the routine use of
questionnaires and the identification of comorbidities. A proportion of parents do not agree

with the diagnosis of ADHD made by their paediatrician.
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What is already known

ADHD is the most common diagnosis in children attending general and community
paediatricians in Australia

International guidelines articulate consistent recommendations for best practice in the
diagnosis and management of ADHD, but Australian adherence with best practice is
unknown.

Parent agreement with paediatrician diagnosis of ADHD and comorbidities is

similarly unknown.

What thisstudy adds

Australian paediatricians’ diagnostic and management practices are broadly consistent
withrinternational guidelines.

However, paediatricians under-identified externalising and externalising
comorbidities, as well as sleep problems, compared with parental report. One in seven

parents did not agree with the diagnosis.
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INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is a prevalent developmental
disorder usually managed with long-term medication treatment. The quality of clinical
diagnosis and treatment is therefore highly important in providing safe and optimal care for
these patients. Recent editions of the International Classification of Diseases (ICD)* and the
Diagnostic and Statistical Manual of Mental Disorders (DSM)?® have seen a convergence in
the definition_and assessment requirements of Hyperkinetic Disorder (ICD) and ADHD
(DSM);=respectively. Both demand evidence of cross-situational impairment (home and
school)yand"DSM-5 specifically recommends gathering independent information *“confirming
substantial symptoms across settings” from informants “who have seen the individual in
those settings” (i.e. parents and teachers).” Further, DSM-5 explicitly recognizes that
comorbidities are the rule rather than the exception in ADHD and must be identified and
addressed.’

A number of clinical practice guidelines have been published internationally with the
aim of improving the reliability of diagnosis, comprehensiveness of clinical assessment and
standardization of management of children and adolescents referred for evaluation for
ADHD:*®The Australian National Health and Medical Research Council recently published
Clinical~Practice Points articulating recommended best practice in the diagnosis and
management of ADHD.” These guidelines vary in structure and emphasis, yet share the
following key recommendations: a) use of standardized behaviour rating scales; b) obtaining
information from multiple sources, specifically including teachers; c) evaluation for
comorbid..developmental, physical and mental health diagnoses — including referral for
additional assessment, as indicated; and d) monitoring of weight, height and blood pressure in

children taking stimulant medication.

As-paediatricians are the main physicians diagnosing ADHD in Australia,? it is
importantto examine their diagnostic and management practice, particularly given the ever-
present”controversy surrounding ADHD and the use of stimulant medications. Existing
research into paediatricians’ ADHD diagnostic practice has occurred mostly in North
America, with a large study of primary care paediatric consultations (n=401) conducted in
1999 across the United States (US), Canada and Puerto Rico finding that behavioural
questionnaires were only used in 37% of assessments for attentional and hyperactivity

problems, indicating a lack of standardization of diagnostic practice.® A 2004 survey of

This article is protected by copyright. All rights reserved.



primary care physicians in Michigan found high awareness of American Academy of
Pediatrics (AAP) clinical guidelines on ADHD (91% of paediatricians, 60% of family
physicians), but variation in practice quality in relation to diagnostic procedures,
investigations, use of behavioural therapy and follow-up intervals.*

A study from New York found that the majority of paediatricians did not follow AAP
guidelines for preschool-aged children diagnosed with ADHD.™ A recent large retrospective
chart review of ADHD patients in 50 US paediatric practices (188 paediatricians) found that
parent-.and-teacher-rating scales were used in assessment in just over half of 1594 cases and
only 13%..received psychosocial treatment.'? In the United Kingdom, an audit of the
assessment and initial management of 63 children seen in a multi-disciplinary ADHD clinic
found that_performance was generally consistent with the relevant National Institute for
Health"and.Care Excellence guidelines; in particular, shared-care with general practitioners
was generally established successfully following initiation of medication.® There has been
little published research on ADHD assessment processes in Europe or Australasia. We
recently_published the first large-scale description of the clinical profile of children with
ADHD:_attending paediatricians in Australia (n=1528, mean age 9.1 years),** finding that
comorbidities appeared to be under-identified and raising questions about the rigor of
evaluatien_processes. However, these data were drawn from a large audit of children
attending. paediatricians for any reason, including both new and continuing patients, with data
solely from paediatricians.

Most previous work examining adherence to ADHD guidelines has neglected parent
views. Parents of children with ADHD symptoms often experience confusion, worry and
doubt in.relation to the diagnosis and associated medication treatment,*> and sometimes
perceive-health professionals to be dismissive of their concerns.’® They do not always agree

with ‘diagnoses made or treatment recommended (particularly fathers),*® %

and commonly
use complementary therapies.® A better understanding of parental attitudes regarding
assessment,.diagnosis and treatment of ADHD may lead to more sensitive communication of
assessment findings and therapeutic recommendations, which in turn may result in improved

adherence to treatment and better outcomes.

This study investigated how current paediatric practice aligns with key recommendations
from international guidelines for the assessment and treatment of ADHD, and also integrated
parents’ perspective. The aims were to examine, in a sample of children newly diagnosed
with ADHD:
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1. paediatrician assessment and initial management practices;
2. previous assessments and interventions;

3. correspondence between parent-report and paediatrician identification of
comorbidities; and

4. Jparent agreement with the diagnosis of ADHD.

MATERIALS AND METHODS

Setting: 30 public and private paediatric practices in Victoria (VIC; n=9) and Western
Australia{(WA; n=21).

Design: Multi-informant questionnaires, collected at or around the point of diagnosis
(Vic: Sep2012-Jan 2013; WA: May 2013—-Feb 2014).

Participants: Paediatricians and parents of children and adolescents, aged 3 to 17
years, with-newly diagnosed ADHD.

Procedure: Paediatricians were identified through convenience sampling, and asked
to completesa short questionnaire about their practice. Participating paediatricians were asked
to complete a study-designed data form describing their assessment and initial management
(Aim 1) for each patient newly diagnosed with ADHD seen during the study period.
Paediatricians were requested to inform parents about the study and to seek consent for their
contact details to be passed on to the study team. Parents who provided contact details were
invited .to complete a questionnaire. The parent questionnaire collected information about
previous-assessments and interventions (Aim 2), parent report of the child’s internalising,
externalising and sleep problems (Aim 3) and parent agreement with the diagnosis of ADHD
(Aim 4).

Measures: All measures are detailed in Table 1. In addition, parents provided child
and family demographic information, and socioeconomic status was estimated using the
postcode level Socio-Economic Indexes for Areas (SEIFA) disadvantage Index (mean 1000,
SD 100).%

Data analyses: All analyses were conducted using Stata version 13. Descriptive

statistics were conducted. The characteristics of participants were compared to non-
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participants using chi-square and t-tests. For the paediatrician-reported data 95% confidence

intervals were calculated adjusting for paediatrician clustering.

Ethics: Study approval was granted by the Human Research Ethics Committees of
The Royal Children’s Hospital, Melbourne, VIC (#32126) and The Princess Margaret
Hospital.in Perth, WA (2041/EP).

RESULTS
Sample: Paediatricians and patients

Of the 54 paediatricians approached (VIC: 15; WA: 39), 41 agreed to participate
(VIC: 12; WA: 29; 30 practices), of whom 24 (59%; VIC: 7; WA: 17; 22 practices) provided
data on at least one newly diagnosed patient with ADHD. Half of the referring paediatricians
were male~and 78% were aged between 35-54 years. The majority worked in a sole
practitioner™ model, while 33% worked within a multidisciplinary team. Referring
paediatricians were comparable to non-referring paediatricians in terms of the demographics
described.above (all p>0.05).

Data were provided on 137 newly diagnosed patients (Table 2). Patients came from
less disadvantaged families compared to population norms (sample SEIFA mean 1036.9, SD
48.8; p<0.001 compared to SEIFA norms). The mean age of patients was 8.1 years (SD 2.7,
range 3-37) and 77% were male. ADHD Combined subtype was most common (50.4%),
followed.«by Predominantly Inattentive subtype (29.9%) and Predominantly
Hyperactive/Impulsive subtype (19.7%). Three quarters were from WA and most were
recruited from private practices (77.4%), followed by child development centres (18.3%) and
public hospital outpatient clinics (2.9%). Recruited patients were not evenly distributed

across paediatricians, with 60% referred by five paediatricians.
Paediatrician assessment and initial management (see Table 2)

Paediatricians reported using parent (P) and teacher (T) questionnaires in 88% and
85% of patients, respectively. However this differed between the two states (WA: P 95%, T
92%; Vic: P 63%, T 64%). Paediatricians identified 26.3% of patients as having a comorbid
learning disability (95% CI 18.1, 36.5), 18.3% (95% CI: 8.3, 35.6) an internalising disorder,
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14.6% (95% CI: 8.2, 24.6) an externalising disorder and 3.7% (95% CI: 1.3, 10.2) a sleep

disorder.

Medication was prescribed for 75% of patients, with methylphenidate being the most
commonly prescribed medication. Height and weight were recorded in 91% and 95% of
consultations, respectively. Of those patients prescribed medication, only three did not have

their weight measured and four did not have height measured.

Parent.report of previous assessments, child symptoms, and agreement with diagnosis
(see Table 3)

Of the 137 patients, 80 (58%) parents completed questionnaires, of which 54 (68%)
were cases-referred by the five principal referring paediatricians. There were no differences
between responders and non-responders in terms of child age, gender, family neighbourhood
disadvantage, paediatrician-diagnosed externalising comorbidities or sleep disorders.
However,-responders were more likely to have a paediatrician-diagnosed internalising
comorhidity compared to non-responders (24% vs. 11%; p=0.05). On average, questionnaires

were completed 43 days after the consultation.

Parents had previously consulted a professional about the child’s behaviour in 91% of
cases (most commonly paediatrician, psychologist, and/or general practitioner) and two-
thirds-of parents had researched the diagnostic criteria for ADHD prior to diagnosis. Use of
natural and complementary therapies was reported by 46% and dietary restrictions by 49%
(66% used either). The mean interval from parents’ first concerns to paediatric assessment

was abouttwo years.

Parents reported that the diagnosis was made in one, two, or three or more visits in
one-third.of. cases each. The majority of parents (85%) “Completely or somewhat agreed”
with their-ehild’s diagnosis of ADHD. A higher proportion of parents reported internalising
problems (51%), externalising problems (66%) and sleep problems (39%) compared to
paediatricians (18%, 15%, 4%).

DISCUSSION

In this novel, multi-informant, point-of-diagnosis study of children with ADHD,
paediatricians’ assessment and initial management practices were generally consistent with

recommendations from clinical guidelines. However, in a substantial minority of cases there
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were deviations from recommended best practice. In particular, the diagnosis was made
without the use of standardized parent or teacher questionnaires in 12% and 15% of cases,
respectively. Adherence to this aspect of the guidelines was better in WA than Victoria. This
may be due to many participating WA paediatricians working in child development centres
which have standardized assessment procedures; these paediatricians may carry such
procedures-over into their private practice. Given the high prevalence of this condition these
findings raise concern that some children may be incorrectly diagnosed, leading to

unnecessary medication treatment.

The.diagnosis was made in a single consultation in one third of cases, with an average
consultation duration of 48 minutes. This appears brief to gather all relevant data necessary to
make the diagnosis. However, it is possible the paediatricians had known the child previously
in some.cases and so the assessment process was able to be expedited. Although there is no
gold standard recommendation for either number or duration of consultations to diagnose
ADHD, parents are sometimes dissatisfied with perceived overly brief assessment and

diagnosis.*

Clinical range scores on the emotional and conduct problems scales of the SDQ have
been_shown to correlate highly with gold standard clinical assessment of internalising and
externalising disorders.”® In this study, paediatricians’ identification of both internalising and
externalising comorbidities was low in comparison with the proportion of children with
clinical scores on these scales by parent report (SDQ). Given that the children of non-
responding parents were less likely than those of responders to have a paediatrician-reported
internalising disorder, this difference may actually be an underestimate. Furthermore,
whereas.over one third of parents reported that their child had a significant sleep problem,
paediatricians identified a comorbid sleep disorder in only 4% of cases. These findings are
consisteRtwith our audit of 199 paediatricians’ practice,* providing further evidence of the
need for paediatricians to systematically evaluate for comorbidities, which are present in the

majority of children with ADHD and require concurrent management.

Prior to paediatric assessment over 90% of parents had accessed some form of
professional help for their child’s behaviour or learning, substantially higher than that
previously reported by parents of children with ADHD identified in an Australian national
survey.?! Furthermore, two thirds had researched the diagnostic criteria for ADHD. These
findings suggest Australian parents (at least those who access a paediatrician) have become

more proactive in seeking assistance for their child without waiting for a formal diagnosis,
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and in finding information to inform the diagnosis. There was however an average 15 month
interval from initial parental concern to paediatric referral, which may reflect some reluctance

to seek medical assessment and treatment.

In this study parents did not agree with the diagnosis in 15% of cases. It is known that
agreement between parents and teachers reporting of children’s ADHD symptoms is

generally modest.?

However, there has been little exploration of parental agreement with
ADHD diagnosis, so this represents a novel finding. Given that acceptance of the diagnosis is
a key factor.in adherence with recommended psychotropic medication treatment in children
and adolescents,? our study highlights the importance of exploring parental acceptance of the
diagnosis of ADHD in order to work together to achieve good outcomes. The high proportion
of parents who reported using complementary and dietary interventions, while consistent with
previous' studies,?* underlines the importance of paediatricians enquiring about these
interventions and informing parents about evidence for their effectiveness and potential side-

effects, as well as the opportunity cost for applying conventional interventions.

The-rate of adherence to best practice guidelines in this study was higher than that
reported in the US.* This discrepancy may be explained by the fact that, in contrast to
American paediatricians (primary care), Australian paediatricians function as secondary care
providers i:e. specialists who can only see patients on referral from a general practitioner.
Encouragingly, adherence with guidelines in this study was higher than reported in two
previous postal surveys of Australian parents of children with ADHD®?® suggesting that
ADHD practice has improved in Australia, although further improvements are needed. A
quality. improvement intervention in ADHD assessment and management for primary care
providers.has been associated with improved adherence to evidence-based guidelines® as
well as-reduced ADHD symptoms.?’

This study had the important design strengths of data collection being at or around the
point of diagnosis and from two sources, paediatricians and parents. The major limitation was
potential..sampling bias, as the patients were recruited by a sample of self-selected
paediatricians in Victoria and Western Australia, and so the findings may not be generalisable
Australia-wide. Furthermore, a large proportion of the patients were referred by a small
number of paediatricians. However, we attempted to address this by calculating 95%
confidence intervals adjusted for clustering when presenting our paediatrician-reported data,
which showed that some of our findings had relatively low precision and so require

replication, in particular the prevalence of identified comorbidities. Paediatricians knew that
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they were being assessed and may have altered their practice accordingly or selectively
referred patients where their diagnostic process followed best-practice guidelines.
Furthermore, participating paediatricians may have been more likely to be familiar with
ADHD clinical guidelines, thus our findings may under-estimate non-adherence with

recommended best practice.

In summary, this study identified areas for improvement in relation to the diagnosis
and initial management of ADHD; in particular, the routine use of parent and teacher
questionnaires, which showed regional variation, and the identification of comorbidities.
Furthermore, we found that parents of children with ADHD demonstrate initiative in seeking
professional help and having their children assessed; however, a proportion do not agree with
the diagnasis, reinforcing the need for paediatricians to continue working to engage parents
of children.with ADHD as partners in the management of their children.
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Table 1. Measures

13

Construct

Description of measure

Paediatrician assessment and management practices

Duration of consultation

Parent questionnaires,used

Other assessments used

Communication with'school

Current diagnoses

Interventions

Documented in minutes
Paediatricians were asked to list any parent questionnaires used as part of the assessment

“Please indicate whether any of the following assessments were used as part of the assessment.” Response options were offered:
Cognitive / 1Q, Academic achievement, Speech & Language, OT, Mental Health, Other please specify.

“Has there been any communication with the school?” If yes, respondents were asked to specify the type of communication from the
following options: Teacher Questionnaire, Conversation with School, School Report / Letter from the school, Other please specify.

Paediatricians were also asked to list up to 4 diagnoses from the coding sheet provided. If the diagnosis was not listed they were
asked to specify the diagnosis. For reporting, internalising disorders were defined as anxiety and/or depression; externalising
diagnoses were defined as oppositional defiant disorder and/or conduct disorder and/or behavioural disorder.

Paediatricians were asked to list all medications prescribed. They were also asked to indicate whether behavioural or other
interventions were recommended, and to indicate who was to deliver these interventions i.e. “self” and/or “other.”

Previous assessSments and interventions

Raised the possibility of
ADHD

Help sought prior to diagnosis

ADHD criteria.research

Parents were asked “Who first raised the possibility of ADHD in child?” The following response options were offered: Self,
Partner, Relative/Friend, teacher, Health professional, Sporting or club instructor/supervisor, Other please specify

“Have you seen any professionals previously for help with your child’s behaviour and/or learning?” The following response options
were offered: psychologist, general practitioner, paediatrician, child psychiatrist, speech pathologist, special educator/tutor, social
worker/family support worker, alternative therapist e.g. naturopath, chiropractor, other please specify.

“Prior to the diagnosis, had you researched the ADHD diagnostic criteria?” (Yes/No)
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Paediatrician consultation
timing and visits

Complementary/alternative
therapies and food restriction

14

“How long did it take from when you were first concerned about your child to seeking referral for a paediatric assessment?”
“After receiving a referral, how long did you have to wait to see a paediatrician?”

“How many consultations did it take for the paediatrician to diagnose your child with ADHD?”

“Does your child use any natural or complementary therapies (e.g. fish oil, chiropractor, neurofeedback) for learning,
emotional or behavioural problems?”

“Do you restrict foods from your child’s diet to improve their learning, behaviour or emotional difficulties (e.g. additives and
colourings)?”

Parent report of child’s symptoms / problems, agreement with ADHD diagnosis

ADHD symptoms

Internalising, externalising
comorbidities

Sleep problems

Agreement with paediatrician
diagnosis

10-item validated Conners 3 ADHD Index (Conners 3Al),? which has a population mean of 50 and a standard deviation of 10.

Assessed using the Strengths and Difficulties Questionnaire (SDQ).? Internalising and externalising comorbidities were
defined as clinical range scores on the Emotional Problems and Conduct Problems subscales (5-items each) respectively.

Sleep problem severity over the past 4 weeks was rated on a 4-point scale from “no problem” to a “large problem” and
dichotomized no/mild versus moderate/severe.*

Parents were asked whether they agree with the diagnosis (5-point item from “Completely agree” to “Completely disagree”).

This article is protected by copyright. All rights reserved.




Table 2. Characteristics of consultations where children were diagnosed with ADHD

Consultation characteristics (n=137) n (%; 95% CI°)

Duration of visit in minutes, mean (SD; 95% CI) 47.5 (21.2; 38.4, 56.6)

Measurements taken, n (%)

Height 126 (92.0; 81.0, 96.9)
Weight 130 (94.9; 86.9, 98.1)
Blood pressure 75 (72.1; 39.2, 90.3)"

Assessments, n (%)

Communication with school 129 (94.2; 82.7, 98.2)
Teacher questionnaire 117 (85.4; 68.6, 94.0)
Conversation with school 21 (15.3; 7.5, 28.9)
Sehool report/letter from school 90 (65.7; 48.6, 79.5)
Other'type of communication with school 9 (6.6; 3.1, 13.6)

Parent Questionnaire 121 (88.3; 74.5, 95.1)

Otherassessments, n (%)

Cognitive / 1Q 95 (69.3; 52.6, 82.2)
Academic Achievement 72 (52.6; 31.2, 73.0)
Language 56 (40.9; 29.4, 53.5)
Occupational Therapist 43 (31.4;21.4,43.5)
Mental:Health 37 (27.0; 13.9, 45.8)
Other 22 (16.1; 10.3, 24.1)

No. of comerbid diagnoses

0 41 (29.9; 18.7, 44.2)

1 53 (38.7; 30.7, 47.3)

2+ 43 (31.4; 17.7, 49.3)
15
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Comorbid diagnoses

Learning disability

Anxiety

Oppositional defiant disorder
Language delay
Autism-spectrum disorder
Developmental delay

Sleep disorder

Enuresis

Behawviour (eg. temper tantrums, rages)

16

36 (26.3; 18.1, 36.5)
25 (18.3; 8.3, 35.6)
16 (11.7; 6.4, 20.4)
16 (11.7; 5.3, 23.9)
14 (10.2; 6.0, 16.9)
6 (4.4;1.8,10.1)
5(3.7; 1.3, 10.2)
4(2.9;1.1,7.6)

3(2.2; 0.6, 8.09)

Chromosome/Genetic disorder 3(2.2;0.7,6.5)
Conducet disorder 2(1.5;0.4,5.8)
Interventions, n (%)

Medication related to ADHD 102 (74.5; 67.4, 85.0)
Methylphenidate 96 (70.1; 58.8, 79.4)
Dexamphetamine 5(3.7,1.2,10.2)
Atomoxetine 1(0.7;0.1, 6.0)

Behavioural 106 (77.4; 61.4, 88.0)
Delivered by self 58 (42.3; 13.8, 29.2)
Delivered by other 62 (41.9; 24.2, 62.8)
Delivered by both 20 (14.6; 6.5, 29.5)

Interval until next appointment, weeks, mean (95% CI; SD) 7.1(6.3,8.0;5.0)°
Medication prescribed 6.5 (6.7, 12.3; 3.9)
No medication prescribed 9.5(5.3,7.7; 7.6)

" Unless otherwise specified
%Accounting for sampling frame paediatrician clustering; "Only asked in WA (n=104)
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Table 3. Parental report of path to diagnosis, child symptoms and agreement with
diagnosis

Parent report (n=80) n (%)*

Path to diagnosis

Person who first raised the possibility of ADHD

Health professional 25 (32.1)
Self 23 (29.5)
Teacher 20 (25.6)
Relative/Friend 4(5.1)
Partner 3(3.9

Use of dietary and complementary therapies

Natural / complementary therapies 36 (45.7)
Restricted diet 38 (48.7)
Either.natural / complementary therapies or restricted diet 52 (66.3)
Previously seen professionals child’s behaviour and/or learning 71 (91.0)
Researched ADHD diagnostic criteria prior to diagnosis 40 (67)°

Elapsed time between, (months), mean (SD)
Parent-concern and seeking a referral 15.5 (18.7)
Interval from referral to first consultation 8.7 (13.3)

No. of paediatric consultations to reach ADHD diagnosis

1 26 (33.3)
2 25 (32.1)
3+ 27 (34.6)

Child symptoms

Conners 3Al (t-score), mean (SD) 81.4 (14.9)
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Emotional problems
Behavioural problems
Moderate/severe sleep problem
Agreement with ADHD diagnosis
How closely do parents agree with the ADHD diagnosis
Completely-agree
Somewhat agree
Neutral
Somewhat disagree

Completely disagree

40 (50.6)
52 (65.8)

30 (38.5)

53 (68.0)
13 (16.7)
3(3.9)
5 (6.4)

4 (5.1)
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" Unless otherwise specified

#Due to slight variation in each state, these questions were only asked in WA (n=60)
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