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Abstract

Executive functional deficits (EFDs) play an important role in functional impairment in
adolescents with attention deficit/hyperactivity disorder (ADHD). More knowledge of
executive function (EF) profiles and informant discrepancies will guide clinicians and
provide tailored treatment advice. The objectives of this study were to use teacher, parent,
and self-reported EF ratings to describe (a) problem profiles and (b) the correlation and
agreement between informants. This study included 100 adolescents aged 14-18 years with
ADHD still experiencing clinically impairing symptoms despite standard treatment including
medication. EFs were measured using the Behavior Rating Inventory of Executive
Functioning (BRIEF). Agreement between informants was quantified using Pearson
correlation and informant discrepancies were analysed using paired samples t-test. Overall,
the results indicated considerable EFDs in the study population. Correlation and agreement
varied between the informants. Agreement was highest between adolescents and their
parents, especially for female participants, and lowest between male participants and their
teachers. Teachers reported the highest level of EFDs, whereas adolescents generally self-
reported EFDs at a lower level than both parents and teachers. Identifying and tailoring
treatment for EFDs might improve future prognosis for adolescents with ADHD, however,
self-awareness of these difficulties is a challenge that needs to be considered when planning

interventions.
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Introduction

Attention deficit/hyperactivity disorder (ADHD) is a neurodevelopmental disorder
characterised by impaired symptoms of inattention, hyperactivity, and impulsivity (American
Psychiatric Association, 2013). Although often diagnosed in childhood, there are high
persistence rates in adolescence and adulthood (Barkley et al., 2002; Sibley et al., 2017).
Adolescents with ADHD often struggle in many areas of their lives, psychiatric comorbidity
is common, and there is a high risk of adverse outcomes (Arnold et al., 2020; Franke et al.,
2018; Jensen & Steinhausen, 2015). There is increased awareness of the complexity of
developmental trajectories for these patients, and different phenotypes might warrant
different treatment approaches (Coxe et al., 2021). Current treatment recommendations
include psychoeducational and supportive measures and medication, but these are often
insufficient to normalise function (Posner et al., 2020). A broad range of psychosocial
treatments has been developed in recent years, but the overall effect of non-pharmacological

treatment for ADHD is inconclusive (Chan et al., 2016).

Executive functions (EFs) are collectively described as processes involved in
planning, directing, and managing cognitive, emotional, and behavioural functions, especially
during active problem solving (Gioia, Isquith, Retzlaff, et al., 2002). Although not part of the
diagnostic criteria and not disorder-specific, there is a growing consensus that executive
functional deficits (EFDs) are an important part of ADHD (Willcutt et al., 2005). EFDs have
been shown to cause a high degree of impairment and are associated with poor academic and
occupational outcomes (Biederman et al., 2004; Dvorsky & Langberg, 2019). EFs also play
an important role in self-appraisal and the ability to regulate emotions (Lantrip et al., 2016).
Previous studies have indicated that EFDs persist into adolescence and young adulthood
(Fossum et al., 2021; Zelazo & Carlson, 2012). With increasing age, there is an increased

need for more complex metacognitive aspects of EF in both academic and social settings,
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with a higher risk of functional impairment when EFDs are present (Dvorsky & Langberg,

2019; Jacobson et al., 2011). Several studies have highlighted the important relationship
between EFDs and functional impairment in adults (Biederman et al., 2006; Halleland et al.,
2019). These findings underline the importance of identifying these difficulties early in life

and the need to develop better interventions targeting EFDs in children and adolescents.

Previous studies have shown that the combined use of performance-based tests and
rating scales provide complementary information useful for the assessment of children and
adolescents with neurodevelopmental disorders (Halvorsen et al., 2019; Krieger & Amador-
Campos, 2018). Studies have also shown that the behavioural ratings of EFs correlate better
with functional outcomes and have higher ecological validity than formal neuropsychological
tests (Barkley & Fischer, 2011; Toplak et al., 2008). However, evidence suggests
considerable differences between informants when rating executive functions in children and
adolescents (Mares et al., 2007; Soriano-Ferrer et al., 2014). EFs are dynamic, and observed
deficiencies may vary across settings depending on both contextual and individual factors
(De Los Reyes & Kazdin, 2005). Self-ratings of EFs might also differ from observer ratings
owing to a positive illusory bias in adolescents with ADHD, as they tend to overestimate their

own abilities (Chan & Martinussen, 2015; Steward et al., 2017).

Behavioural EF measures are frequently obtained as part of the diagnostic assessment
in child and adolescent psychiatry (CAP). Informant discrepancies are weighed and
interpreted differently, and might impact diagnostic assessment, classification, and treatment
strategies (De Los Reyes & Kazdin, 2005). The reporting of EFDs in various settings will
provide important information about functional impairment; however, few studies have
compared the EFs reported by multiple informants in adolescents with ADHD. Self-reported
measures of ADHD symptoms and impairments in general have shown limited agreement

with the observed ratings (Du Rietz et al., 2016). However, findings on self-reported
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behavioural ratings of EF have shown a moderate correlation with parent ratings, although a

lower correlation with teacher ratings (Guy et al., 2004; Walker & D’ Amato, 2006). More
knowledge would improve the understanding of clinical profiles and informant discrepancies

and guide clinicians towards more tailored treatment advice.

Thus, the primary objectives of the present study were to use teacher, parent, and self-
reported data on behavioural EFs in a sample of adolescents diagnosed with ADHD who still
experience clinically impairing symptoms after standard treatment to (a) describe problem
profiles of executive functioning for this population and (b) evaluate the correlation and

agreement between informants.
Materials and Methods
Participants and Procedure

This study included 100 adolescents recruited for a clinical trial of group cognitive
behavioural therapy (CBT) for adolescents diagnosed with ADHD. Baseline data obtained
prior to randomisation were used in the present study. Detailed accounts of the study protocol
have been published previously (Haugan et al., 2022; Ngvik et al., 2020). We conducted this
study at two CAP outpatient clinics at St. Olav’s University Hospital in mid-Norway. This
study was approved by the Regional Committee for Medical and Health Research Ethics in
Southeast Norway (2015/2115). We provided oral and written information about the study
prior to inclusion and obtained written informed consent from the participants or their parents
if they were under the age of 16 years. The data were collected between February 2017 and

September 2019.

Sample characteristics are presented in Table 1. All participants had been previously
diagnosed with ADHD according to the International Statistical Classification of Diseases
and Related Health Problems, 10" revision (ICD-10) (World Health Organization, 1992). The
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initial diagnosis was made after a comprehensive investigation at the CAP clinic following

the national guidelines for the assessment and treatment of ADHD (Helsedirektoratet, 2016).
A current diagnosis of ADHD and comorbidity was confirmed at inclusion using a semi-
structured diagnostic interview Kiddie-SADS-PL, Schedule for Affective Disorders and
Schizophrenia for School Aged Children -Present and Lifetime version (KSADS-PL)
(Kaufman et al., 1997). Patients with a symptom score below the threshold for ADHD
according to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-
5) criteria (American Psychiatric Association, 2013) when they were both medicated and still
had impaired ADHD symptoms were diagnostically classified as having subthreshold

ADHD.

Prior to inclusion in the study, all participants received standard treatment at the CAP
clinic. Most participants received a short psychoeducational intervention either alone or
together with their parents. Collaborative meetings were held between the CAP clinician,
parents, and schoolteachers, with information about the diagnosis and advice about
supportive measures related to school and homework. Parents and teachers were offered a
standardised full-day course on ADHD. Children and adolescents still experiencing ADHD
symptoms were offered pharmacological treatment in line with current recommendations
(Helsedirektoratet, 2016). Medication was titrated and evaluated during a trial period, and if
needed, a second or third medication option was attempted. Long-acting methylphenidate
was normally the first drug of choice, followed by atomoxetine, amphetamines, and/or

guanfacine.

The inclusion criteria were a previous full diagnosis of ADHD according to ICD-10
criteria, a current diagnosis of ADHD or subthreshold ADHD according to DSM-5 criteria,
and evidence of clinically impairing symptoms (Clinical Global Impression Scale for

Severity (CGI-S) score >3). Participants were required to be on stable ADHD-medication
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(two months or longer) before inclusion. However, nine patients who had tried medication

but stopped because of minimal effect or intolerable side effects were also included. The
exclusion criteria were severe depression, suicidal behaviour, psychosis, intellectual disability
(1Q<70), ongoing substance use, severe behavioural problems or conduct disorder, moderate
to severe pervasive developmental disorder, or bipolar disorder without stable medication. A
few patients undergoing psychotherapeutic interventions or previously having received CBT

interventions targeting the core symptoms of ADHD were also excluded.
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Table 1. Clinical Characteristics

Characteristics

Mean age, years (SD) 15.8 (1.3)
Female Gender, n (%) 57 (57)
Full scale 1Q, n (mean [SD]) 86 (93.9 [12.9])
ADHD Rating Scale (ADHD-RS-V) Total Score, n (mean [SD])
Parent-Reported 97 (24.96 [8.85])
Self-Reported 91 (21.52[9.90))
Children’s Global Assessment Scale (C-GAS), n (mean [SD]) 100 (62.15 [6.87])

Clinical Global Impression Scale for Severity (CGI-S), n (mean [ SD]) 100 (3.94 [0.60])
ADHD presentation, n (%)

ADHD Predominantly combined subtype 31 (31)
ADHD Predominantly inattentive subtype 35 (35)
Subthreshold ADHD 34 (34)
Medication, n (%)
ADHD medication ? 91 (91)
Other psychopharmacological treatment ® 7(7)
Psychiatric comorbidities ¢, n (%) 53 (53)
Anxiety Disorders 37 (37)
Depressive Disorders/Dysthymic Disorder 11 (11)
ODD/Disruptive Behaviour Disorder NOS 11 (11)
Tic Disorders or Tourette’s Disorder 9(9)
Obsessive Compulsive Disorder 33
Autism Spectre Disorder (mild symptoms) 4 (4)
Posttraumatic Stress Disorder 1(1)
Learning Disorders, Reading Disorders or mixed, n (%) 18 (18)

Note Full scale IQ= Wechsler Intelligence Scale for Children or Adults (WISC-1V, WAIS-1V), SD=standard
deviation, ADHD=attention deficit/hyperactivity disorder

3ADHD medication includes methylphenidate, lisdexamphetamine, atomoxetine, and guanfacine "Other
psychopharmacological treatment includes neuroleptic medication; risperidone, quetiapine; anti-epileptic
medication: valproate, lamotrigine.

°Psychiatric comorbidities are based on Kiddie-SADS-PL interview with the adolescents and converted to
DSM-5 diagnoses. ODD Oppositional Defiant Disorder
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Measures

Executive Function:

EFs were measured using parent, teacher, and self-report forms of the Behavior Rating
Inventory of Executive Functioning (BRIEF) (Gioia et al., 2000a). The BRIEF package
contains several rating scales developed to capture the cognitive, emotional, and behavioural
manifestations of executive dysfunction across different ages and informants. For the
adolescent population, the relevant versions are the BRIEF self-report for ages 11-18 years
(Guy et al., 2004), and the original BRIEF for ages 5-18 years with separate teacher and
parent forms (Gioia et al., 2000a). The BRIEF parent and teacher form consists of 86
statements regarding different behaviours in the last six months, answered on a 3-point scale:
never, sometimes, or often. The BRIEF self-report contains 80 statements regarding own

behaviour for the last six months, rated in the same manner.

Each version of the BRIEF summarises eight empirically derived scales within two
main indices and provides an overall score. The Behavior Regulation Index (BRI) represents
the ability to shift cognitive sets and modulate emotions and behaviour. BRI summarize the
Inhibit, Shift, and Emotional Control scales. The Metacognition Index (M) represents the
ability to actively solve problems- and manage different tasks. In the parent and teacher
forms, MI summarises the Initiate, Working Memory, Plan-Organize, Organization of
Materials, and Monitor scales. In the self-report version, Ml includes the Task-Completion
scale, but not the Initiate scale. The Global Executive Function (GEC) is a summary score
that includes all eight clinical scales. All BRIEF-versions are found to have strong internal
consistency (Gioia, Isquith, Retzlaff, et al., 2002). We performed a reliability analysis for all
items in the different versions of the BRIEF used in our study. Cronbach’s alpha showed

good to excellent reliability with o = .88 t0 .92, in line with the original American version
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(Cronbach’s o= .80 to .98). Previous evidence supports the instrument’s reliability and

validity for measuring EF (Gioia, Isquith, Retzlaff, et al., 2002). The BRIEF differentiates
well between the clinical population and control groups, and more specifically, between
children with and without ADHD (Gioia et al., 2000b; Sgrensen & Hysing, 2014). The
Norwegian version of the BRIEF teacher and parent forms have shown good psychometric
properties and are considered satisfactory for clinical use in Norway with American norms
(Kghn & Halvorsen, 2020; Sgrensen & Hysing, 2014). The BRIEF provides raw scores that
are transformed into age- and sex-adjusted T-scores. A T-score of > 65 is considered
clinically elevated, but sub-threshold T-scores (60-65) should also be considered as these
might indicate clinical impairment. Clinical studies have shown that children with ADHD
are more likely to show significantly more problems across all scales and indices on the
BRIEF than non-ADHD controls (Gioia et al., 2000b; Jacobson et al., 2020). Different
subtypes of ADHD can also be identified by differing profiles on the BRIEF (Gioia et al.,
2000b; Jacobson et al., 2020). Higher problem scores on the BRI and underlying scales were
more typical in the ADHD-combined subtype than in the ADHD-predominantly inattentive

subtype.

ADHD-symptoms:

The core symptoms of ADHD were assessed using parent- and self-rated versions of the
ADHD Rating Scale-1V for children and adolescents (ADHD-RS 1V) (DuPaul et al., 2016).
Symptoms were rated on a 4-point Likert scale, with higher scores indicating more
symptoms. The severity of the adolescents ADHD-symptoms was rated on a scale from 1,
normal/not at all ill, to 7, among the most extremely ill patients, by an experienced clinician

using the CGI-S (Guy, 1976).
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Functional Impairment:

Global psychosocial functioning was rated on a Likert-Scale from 1-100, with higher scores
indicating higher function, by an experienced clinician using The Children’s Global

Assessment Scale (C-GAS) (Shaffer et al., 1983).

Statistical Analysis

We quantified the agreement between informants using Pearson correlations. The correlation
coefficients were categorised as small (r=.10—.29), medium (r=.30-.49), or large (r.50-1.0)
following Cohen’s guidelines (Cohen, 1992). The differences (informant discrepancy)
between T-scores for different informants were analysed using paired sample t-tests and the
corresponding 95% confidence intervals. Missing data were handled using available case
analyses. All tests were two-tailed with a significance level of .05, and the analyses were

conducted using SPSS 28.

Results

The clinical characteristics of the participants are presented in Table 1. There were 100
participants in the study, with a mean age of 15.8 (SD 1.3) years. The BRIEF T-scores on the
teacher, parent, and self-reported scales and indices are presented in Table 2 and illustrated in
Figure 1. Participants generally self-reported EFDs at a lower level than their parents and
teachers did. There was a pattern of sex differences throughout the self-reports, with female
participants reporting more difficulties in self-reports than male participants. This contrasted
with parent and teacher reports, where male participants are reported having more EFDs than
female participants. The mean T-scores on teachers’ ratings were clinically elevated (> 65) on
all indices and scales except Inhibit. Parents’ mean T-scores were clinically elevated for the
MI and GEC but subthreshold for the BRI. Parents reported most difficulties on the Working
Memory and Plan-Organize scales. Self-reported mean T-scores were clinically elevated only
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on the Working Memory and Task Completion scales, but subthreshold on the Plan-Organize

scale. GEC scores were in the clinical range for all reports except male self-reports, where the

level was subthreshold.

Table 2. BRIEF T-scores, scales and indexes by informants and gender.

BRIEF, Total (n=100) Female (n=57) Male (n=43)
scales and indexes n Mean (SD) n Mean (SD) n Mean (SD)
Inhibit

Self-report 100 59.13(14.00) 57 62.32(14.37) 43 54.91 (12.44)

Parents 100 61.03(13.76) 57 59.26 (11.61) 43 63.37 (16.02)

Teachers 71 63.80 (16.72) 42 64.71(17.61) 29 62.48 (15.54)
Shift

Self-report 100 58.52(13.06) 57 60.88(12.04) 43 55.40(13.82)

Parents 100 62.99(11.46) 57 60.60(10.21) 43 66.16*(12.34)

Teachers 69 74.59*(21.34) 41 75.54*(21.42) 28 73.21*(21.54)
Emotional Control

Self-reports 100 57.06 (13.47) 57 59.89(14.05) 43 53.30(11.80)

Parents 100 61.98(11.65) 57 63.68(11.30) 43 59.72(11.87)

Teacher 70 67.21*(19.67) 41 72.37*(20.92) 29 59.93 (15.30)
Initiate

Parents 100 63.73(10.77) 57 62.51(10.72) 43 65.35%(10.74)

Teachers 71 74.65* (14.70) 42 73.74*(14.89) 29 75.97*(14.58)
Task Completion

Self-reports 100 66.76*(12.43) 57 69.16*(11.16) 43 63.58 (13.41)
Working Memory

Self-reports 100 66.28*(12.06) 57 69.47*%(10.67) 43 62.05(12.62)

Parents 100 72.66*(10.35) 57 72.68*(10.51) 43 72.63*(10.25)

Teachers 70 80.21*(15.70) 41 79.46*(16.01) 29 81.28*(15.46)
Plan-Organize

Self-reports 100 60.98 (12.29) 57 63.51(11.70) 43 57.63(12.39)

Parents 100 69.60*(10.33) 57 71.25*(10.64) 43 67.42*(9.61)

Teachers 69 76.74*(15.16) 41 75.46*(17.08) 28 78.61*(11.86)
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Organization of Materials

Self-reports
Parents
Teachers
Monitor
Self-reports
Parents
Teachers
BRI
Self-reports
Parents
Teachers
MI
Self-reports
Parents
Teacher
GEC
Self-reports
Parents

Teacher

100
100
69

100
100
70

100
100
70

100
100
68

100
100
68

57.95 (12.32)
57.37 (10.39)
67.80%(21.44)

55.34 (12.21)
63.62 (11.39)
67.49%(14.44)

59.66 (14.02)
63.62 (11.93)
69.93%(18.63)

65.56%(12.67)
68.90%(10.15)
76.76%(14.91)

63.90 (13.15)
68.02%(10.43)
76.26*(15.65)

57
57
41

57
57
41

57
57
42

57
57
40

60.14 (12.09)
57.04 (10.87)
60.93 (15.55)

57.40 (12.23)
64.28 (12.56)
68.00%(16.71)

63.12 (13.74)
63.07 (10.54)
72.67%(18.97)

68.95%(11.22)
70.04%(10.46)
74.70%(15.63)

67.54*(12.07)
67.91%(9.98)
75.65%(16.07)

43
43
28

43
43
29

43
43
28

57
43
28

55.05 (12.15)
57.81 (9.83)
77.86%(24.95)

52.60 (11.76)
67.74%(9.71)
66.76%(10.69)

55.07 (13.17)
64.35 (13.65)
65.82%(17.64)

61.07 (13.20)
67.40%(9.64)
79.71%(13.55)

59.07 (13.10)
68.16%(11.12)
77.14%(15.27)

Note GEC=Global Executive Composite, MI= Metacognitive Index, BRI= Behavior Regulation Index

*Means are considered clinically elevated with a defined T-score > 65
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Figure 1: BRIEF T-scores, scales and indexes by informants
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The overall correlations were medium between teacher and parent ratings for all
indices (overall mean r= .44) and scales (overall mean r=.38) (Table 3). The correlation
between teachers and self-reports was large (r= .58, p<.01) on the Inhibit scale, and medium
(r=.38, p< .01) on the Emotional Control scale, but small on all other scales. The correlation
between teachers and self-reports on the main indices and GEC varied from small (r=.14, not
statistically significant) on the MI to medium on the BRI (r= .48, p<.01) and GEC (r=.31, p<
.05). The correlation between parents and self-reports was large for all indices (mean r=.55),
all statistically significant at the .01 level. The correlation was lowest on the Monitor scale

(r=.41) and highest on the Emotional Control scale (r=.56).

Discrepancies in terms of differences in the BRIEF T-scores show that teachers rated
adolescents as having greater problems than both parents and adolescents on all scales and

indices (Table 3). Adolescents generally rated their problems lower than both parents and

14
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Table 3. Pearson correlation coefficients and mean differences in T-scores for teacher-, parent- and self-ratings on BRIEF subscales and indexes.

BRIEF scales and indexes:  Informants n r 95% CI1 Difference, mean 95% ClI p-value
Inhibit Teacher-Parent 71 .46** .2510.62 1.55 -2.32105.42 43
Parent-Self 100 .49** .33t0.63 1.90 -.87 to 4.67 18
Teacher-Self 71 58** 41t0.72 6.28 2.93t09.63 <.001**
Shift Teacher-Parent 69 .42** .20t0 .60 11.06 6.37t0 15.75 <.001**
Parent-Self 100 .42** 24to.57 4.47 1.83t07.11 .001**
Teacher-Self 69 .25 .01to .46 16.39 11.02t021.76 <.001**
Emotional Control Teacher-Parent 70 .47** 2610 .63 4.53 .33108.73 .035*
Parent-Self 100 .56** .41to .68 4.92 2.56t07.28 <.001**
Teacher-Self 70 .38** .161t056 10.73 6.13t0 15.32 <.001**
Initiate @ Teacher-Parent 71 .25* .02to0 .46 9.62 5.93t013.31 <.001**
Working memory Teacher-Parent 70 .33** .10to .52 6.11 241t09.82  .002**
Parent-Self 100 .45** .28t0.60 6.38 4.04t08.72 <.001**
Teacher-Self 70 .20 -.03t0.42 14.89 10.62t0 19.15 <.001**
Plan-Organize Teacher-Parent 69 .46** .2510.63 541 2.09t08.72  .002**
Parent-Self 100 .563** .371t0.65 8.62 6.41t010.83 <.001**
Teacher-Self 69 .21 -03to0.43 16.59 12.451t0 20.74 <.001**
Organization of Materials Teacher-Parent 69 .14 -10t0.36 9.33 4.01t014.66 <.001**

Parent-Self 100 .52** .36to0 .65 -.58 -2.82 10 1.66 .61
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Teacher-Self 69 -001 -.24t0.24 9.99 406101591 .001**
Monitor Teacher-Parent 70 .47** .2610.63 1.19 -2.01t04.38 46
Parent-Self 100 .41** .23t0.56 8.28 5.73t010.83 <.001**
Teacher-Self 70 .48** 27t0 .64 12.91 9.631t016.20 <.001**
BRI Teacher-Parent 70 .49** 291065 5.37 1.44109.30 .008**
Parent-Self 100 .57** .42t069 3.96 154t06.38  .002**
Teacher-Self 70 .48** 27t0.64 11.39 7.281t015.49 <.001**
Ml Teacher-Parent 68 .38** .16t0.57 6.0 255109.45 <.001**
Parent-Self 100 .55** .39to .67 3.34 1.14t05.54  .003**
Teacher-Self 68 .14 -10t0.37 12.01 7.581016.45 <.001**
GEC Teacher-Parent 68 .46** .2510.63 6.57 3.14t010.00 <.001**
Parent-Self 100 .54** .38to0 .67 4.12 1.82t06.42 <.001**
Teacher-Self 68 .31* .07to.51 13.47 9.31t017.63 <.001**

Note. BRIEF= Behavior Rating Inventory of Executive Functioning, SD= Standard Deviation, Cl= Confidence Interval, BRI= Behavior
Regulation index, MI= Metacognitive index, GEC= Global Executive Composite

2only rated on parent and teacher forms.

*Significant at the .05 level

**Significant at the .01 level
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teachers, with the exception of the Organization of Materials scale, but agreement was

generally better between adolescents and their parents compared to both adolescents and
teachers and parents and teachers. Agreements were highest among female participants and
their parents and lowest among male participants and their teachers (Table 2). The mean

differences between the informants are shown in Figure 2.

Figure 2 Discrepancy scores between different informants

6
{_1 0 i [ | I I I
B} C)('\i\\' QA Q;lb @

|
X N <
2 &© 3% o ¥ & ®© (o“’b

& & S & 2 & S
N C N Q¢ o Q& K

& % & &

N F ¢ S

6‘0 o o0
% e
()éb(\
0‘
M Teacher-Parents M Parents-Self Teacher-Self
Discussion

In this study, we aimed to describe problem profiles and informant discrepancies in
behavioural EFs as measured by the BRIEF in 100 adolescents diagnosed with and treated for
ADHD. Overall, our study shows that the study participants still experienced considerable
EFDs despite standard treatment including medication. This study adds to the limited

knowledge on the developmental trajectories of ADHD and supports previous findings on the
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persistence of EFDs in adolescence and young adulthood for many of these patients despite

treatment (Dvorsky & Langberg, 2019; Fossum et al., 2021; Zelazo & Carlson, 2012). The
levels of reported EFDs were comparable and on some scales somewhat higher than those
reported in previous Norwegian clinical populations (Sgrensen & Hysing, 2014). This is most
likely explained by our study population, which comprised adolescents still impaired after
standard treatment and thus likely to represent a selection of ADHD patients with a complex

phenotype (Coxe et al., 2021).

The highest levels of EFDs were reported on the scales comprising the MI. The
Working Memory, Initiate, and Plan/Organize scales all have high ratings, which is
consistent with previous findings of EF profiles in a clinical ADHD population (Jacobson et
al., 2020; Skogli et al., 2013). These difficulties are likely to play an important role in daily
functioning, not only academically but also socially. Interventions targeting executive
dysfunction in these areas should be considered for this population. Compared to other
studies reporting clinical profiles on the BRIEF subscales and indices in children with
ADHD, our sample showed lower ratings on the Inhibit and Shift scales (Gioia, Isquith,
Kenworthy, et al., 2002; Jacobson et al., 2020). This might be partly explained by the mean
age being considerably higher in our study, and the participants might thus be more mature
than those in comparable studies. The Shift scale, and partly the Emotional Control scale,
were rated substantially higher in teacher reports than in adolescent and parent reports. A
possible explanation for this might be that adolescents are more distressed at school than at
home. Again, this might be related to the high level of comorbidity of emotional disorders in
our sample, a subgroup important to be aware of when targeting interventions. The scales
comprising the BRI were mostly at a subclinical level, except for teacher reports. This is also
in contrast to the findings of previous studies on children with ADHD (Gioia et al., 2000b;

Jacobson et al., 2020). A possible explanation for this might be that our study sample
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comprised few participants with conduct disorders and no participants with primarily

hyperactive-impulsive subtypes, as these clinical subtypes are likely to exhibit more
emotional and behavioural regulation problems (Jacobson et al., 2020). Inattentive symptoms
are more likely to persist into adolescence and adulthood, whereas hyperactive-impulsive
symptoms tend to be less frequent with age (Franke et al., 2018). Inattentive subtypes with
less hyperactive/impulsive symptom profiles, as well as more internalising versus
externalising comorbidities are also more common in females with ADHD (Coxe et al., 2021;

Hinshaw et al., 2012).

We found that both the correlations and mean T-scores varied between informants.
Informant discrepancy may have several possible explanations, and there is no “true value” as
these measures are subjective in nature. Differences may reflect different contexts of
observation, understanding of causes of an observed behaviour and/or informants’
perspectives on symptoms that require treatment (De Los Reyes & Kazdin, 2005). Teachers
reported the highest degree of EFDs with clinically elevated T-scores on almost all scales and
indices. This is consistent with previous findings and might be related to differences in the
context of observation with higher demands on EF, making deficits more visible in the
classroom than in the home environment (Mares et al., 2007; Soriano-Ferrer et al., 2014). It is
also likely that teachers have a better reference for normality as they interact with students
daily, in contrast to parents, who often have limited possibilities for comparison with non-
ADHD children (Soriano-Ferrer et al., 2014). These findings are in contrast to the results
from a study on a normative sample referred to in the BRIEF manual, where, in general,
parents rated their children as having more problems on all scales as compared to teacher
ratings (Gioia et al., 2000b). These differences in findings between different samples only

emphasise the challenges adolescents with ADHD face in academic settings.
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Participants in our study self-reported less EFDs than their parents and teachers did.

There is evidence of less self-awareness in adolescents with ADHD as they tend to
overestimate their EF abilities (Steward et al., 2017). Previous findings also suggest that
parents and teachers are better observers of real-life functioning than adolescents with
ADHD, especially males (Hoza et al., 2002). This positive illusory bias in adolescents with
ADHD might influence treatment susceptibility, both regarding compliance to medication
and the effects of behavioural interventions. Informant discrepancies were also found to
predict poorer treatment responses (Hennig et al., 2018). Despite positive self-perception,
children with ADHD tend to perform worse and give up more easily on challenging tasks
than normally developed children (Hoza et al., 2001). Awareness of one’s own impairments
is an important prerequisite for changing one’s own behaviour, which is important to consider
when planning clinical approaches and treatment interventions for this group of patients

(Volz-Sidiropoulou et al., 2016).

The present study has several strengths, the most important being the assessments by
multiple informants. The study population was also heterogeneous in terms of comorbidities
and symptom severity, which is representative of the population of adolescents with ADHD.
However, this study had several limitations. First, the selection of participants for this study
was not random as they were recruited for a clinical trial. This limits the generalisability of
our findings. Second, there was a lack of comparison group. Third, the study was not

powered for further analysis of subgroups, such as ADHD subtype or comorbidities.

Conclusion

We observed significant residual EFDs in a clinical sample of adolescents previously treated
for ADHD. Our findings suggest that, in addition to parent and adolescent self-reports, it is

valuable to include teacher reports in clinical evaluations to provide a broader picture of
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EFDs. Although further research is needed, there are indications that EFDs play an important

role in predicting functional impairment in ADHD (Biederman et al., 2006; Dvorsky &
Langberg, 2019; Halleland et al., 2019). Identifying and tailoring treatments for these deficits
might improve the future prognosis of this group of patients. However, the challenge remains
that self-awareness and motivation for such interventions may need to be addressed to

improve effectiveness.
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