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Abstract 

Background: Attention-deficit/hyperactivity disorder (ADHD) in adolescence is associated with functional impair-
ment in several domains of life. To enable development of interventions that more effectively target functional impair-
ment in this age group, the associations between clinical characteristics and impairment need to be clarified. The aim 
of this study was to investigate the associations between ADHD and functional impairment, if they varied by sex, and 
the potential impact of comorbid psychiatric symptoms on the associations.

Methods: This was a cross-sectional study including adolescents with ADHD (n = 164) and a reference group of ado-
lescents without ADHD (n = 106). Self-ratings and parental ratings of functional impairment in different life domains 
were used as outcomes in all analyses. Differences between groups were investigated with comparative analyses. 
General linear models (GLMs) were used to explore associations between ADHD symptoms and functional impair-
ment in adolescents with ADHD, while adjusting for of comorbid symptoms, sex, and medication.

Results: Adolescents with ADHD displayed higher levels of functional impairment than peers without ADHD, and 
girls with ADHD rated higher impairment than their male counterparts. The combined ADHD presentation was associ-
ated with the highest levels of self-reported impairment, while parental ratings indicated comparable levels of overall 
impairment across presentations. In the adjusted GLMs, symptoms of inattention were strongly associated with self- 
and parent-rated impairment in school, but symptoms of hyperactivity/impulsivity were not, whereas symptoms of 
both inattention and hyperactivity/impulsivity were modestly associated with self-rated impairment with friends. 
Further, both emotional and conduct problems were associated with impairment in daily life.

Conclusions: Our results suggest that attention difficulties, in particular, seem to impair academic functioning in 
adolescents with ADHD, and interventions targeting such difficulties are warranted. In addition, comorbid symptoms 
need to be assessed and treated, and self-reports of functioning should be included in research and clinical practice 
involving adolescents.
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Background
Attention-deficit/hyperactivity disorder (ADHD) is char-
acterized by age-inappropriate and impairing symptoms 
of inattention and/or hyperactivity/impulsivity, and is 
related to functional impairment in several life domains 
[1], such as school [2, 3], social relationships [4, 5], and at 
home [6, 7]. ADHD is categorized into three main pres-
entations: the combined presentation (ADHD-C), the 
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predominantly inattentive presentation (ADHD-I), and 
the predominantly hyperactive/impulsive presentation 
(ADHD-H) [1]. However, there is heterogeneity within 
each ADHD presentation and individuals are likely 
to shift between different presentations over time [8, 
9]. Previous research has found support for the valid-
ity of distinguishing between the symptom domains of 
inattention and hyperactivity/impulsivity, and a more 
dimensional perspective on ADHD has been suggested, 
where the symptom load in both these domains should 
be considered at each time of assessment [10, 11]. While 
overt symptoms of hyperactivity tend to decrease with 
age, symptoms of inattention and functional impairment 
often persists [1–3, 11–14]. In addition to the core symp-
toms, about two-thirds of adolescents with ADHD suf-
fer from psychiatric comorbidities, such as oppositional 
defiant disorder (ODD), conduct disorder, major depres-
sion, and anxiety disorders [15, 16], which may exacer-
bate impairment in daily life.

Functional impairment in adolescents with ADHD
The magnitude of academic impairment may become 
more pronounced in adolescence, since academic 
demands often increase in high school (e.g., more lec-
tures, writing assignments, homework, exams) [17]. 
Many adolescents with ADHD also display impairment 
in social relationships [4, 5], more often being rejected by 
peers, engaging in risky behaviors, and showing difficul-
ties in forming sustained high-quality relationships [18]. 
Moreover, ADHD is associated with elevated levels of 
conflicts and stress within the family [6, 7]. Since func-
tional impairment is often the primary reason for referral 
to health care, improvement of daily functioning should 
be one of the main goals when treating adolescents with 
ADHD [19, 20]. However, evidence for treatment effects 
on functional impairment in specific life domains and 
the persistence of such effects over time is still scarce 
for this age group [20, 21]. In order to target functional 
impairment in adolescents with ADHD, it is crucial to 
learn more about how the core symptoms of ADHD and 
comorbid symptoms are related to functional impair-
ment in different life domains.

The influence of ADHD symptoms on functional 
impairment
Though ADHD symptoms and functional impairment are 
related, they are separate constructs. Accordingly, previ-
ous studies have shown small to moderate correlations 
between them [10] and a decrease of ADHD symptoms 
does not always correspond to a decrease in impairment 
[22–24]. The associations between ADHD symptoms and 
parent- and/or teacher-rated functional impairment have 
been explored from a few, slightly different perspectives 

[9–11]. In regard to ADHD presentations, Willcutt et al. 
found that all presentations were related to elevated lev-
els of functional impairment as compared to neurotypical 
peers [10]. However, ADHD-C was associated with the 
lowest levels of overall functioning and social function-
ing, while ADHD-I predicted levels of academic impair-
ment comparable to those with ADHD-C [10]. When 
using a more dimensional perspective on the diagnosis, 
inattention has been found to be the strongest associ-
ated predictor of impairment of academic functioning, 
whereas both inattention and hyperactivity/impulsivity 
have been associated with social impairment [10, 11]. 
However, the symptom domains seem to be related to dif-
ferent aspects of social impairment. Inattention appears 
to be related to a higher tendency to display passive 
social behavior, while hyperactivity/impulsivity has been 
associated with an increased risk of relational aggression 
and rejection by peers [10]. In a study by Gardner et al. 
[9], the associations between the ADHD domains and 
parent- and/or teacher-rated functional impairment were 
explored, with account taken of comorbid symptoms, 
sex, age, and medication status. The findings from this 
adjusted model confirmed inattention as the strongest 
predictor of academic impairment, whereas hyperactivity 
was found to be more strongly associated with disruptive 
behaviors in the classroom. When oppositional symp-
toms were accounted for, ADHD symptoms explained 
only minimal variance in interpersonal problems [9].

The influence of comorbid symptoms on functional 
impairment
A majority of adolescents with ADHD struggle with 
symptoms of psychiatric comorbidity [15, 16]. A recent 
Swedish registry study [25] reported that children with 
ADHD and a psychiatric comorbidity had lower scores 
on global functioning than children who had ADHD only. 
Symptoms of ODD have been shown to be more strongly 
associated with concurrent interpersonal problems than 
symptoms of ADHD [9], and in a study of young adoles-
cents with ADHD, both conduct problems and symp-
toms of depression were identified as risk factors of social 
impairment [5]. ADHD in combination with anxiety and 
affective comorbidity has recently been associated with 
an increased risk of impairment in academic perfor-
mance [26]. In addition, longitudinal studies have iden-
tified psychiatric comorbidities as predictors of negative 
long-term outcomes of ADHD [13]. These findings high-
light the need of considering comorbid symptoms when 
assessing functional impairment in youths with ADHD.

The influence of sex on functional impairment
When investigating the associations between ADHD and 
functional impairment, potential sex differences might 
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be important to consider. In a recent population-based 
study, parents rated boys as more impaired than girls 
[11], while other studies on children with ADHD gener-
ally showed comparable levels of parent-rated impair-
ment across the sexes [27–29]. A previous meta-analysis 
indicated that some sex differences were mediated by 
referral source, where studies of non-referred children 
with ADHD found more impairment in boys, whereas 
studies of clinic-referred samples showed comparable 
levels across the sexes [28]. In contrast, some studies of 
young adults with ADHD have suggested that females 
perceive themselves as more impaired than their male 
counterparts [30–32]. Hence, the impact of sex on per-
ceived impairment remains unclear and may to some 
extent be related to both the type of sample (e.g., popula-
tion-based sample or clinical sample) and the informant 
(e.g., parent or a patient him-/herself ).

The adolescent perspective on functional impairment
Most studies investigating the association between clini-
cal symptoms and functional impairment for youths 
with ADHD have been conducted on younger children 
or pooled samples of children and adolescents [9–11, 
25, 26]. Moreover, an overwhelming proportion of these 
studies are based on ratings from other informants, such 
as parents, teachers, or clinicians [9–11, 25, 26], while 
self-ratings are more frequently used in adult populations 
[10, 30–33]. Adolescents often spend a large amount of 
time outside the family context [18], some distancing 
from parents usually takes place [34], and overt symp-
toms of ADHD tend to decrease [1, 10, 12]. Hence, both 
symptoms and daily impairment may be less observable 
for others and relying solely on other informants may 
therefore be problematic in studies of adolescents [5, 19]. 
Taken together, this means that adolescents’ own per-
spectives on the associations between ADHD symptoms 
and functional impairment in daily life have often been 
overlooked. Increased knowledge of how symptoms are 
related to self-reported impairment could move us one 
step closer to more effective and acceptable interventions 
for this age group.

Aim and hypotheses
The aim of this study was to investigate how self- and par-
ent-rated functional impairment related to ADHD and 
sex, and how the symptom domains of ADHD were asso-
ciated with impairment in different life domains when 
adjusting for comorbid symptoms. We hypothesized:(i) 
that adolescents with ADHD would have higher rat-
ings of functional impairment than peers without 
ADHD, (ii) that the highest levels of overall impairment 
would be seen for ADHD-C, while the levels of impair-
ment in school would be about the same for ADHD-C 

and ADHD-I, (iii) that symptoms of inattention would 
explain most of the variance in impairment in school, 
while both symptom domains would be significantly 
associated with impairment with peers and at home, and 
(iv) that the explained variance of functional impairment 
resulting from each ADHD domain would be attenu-
ated when adjusting for conduct problems and emotional 
problems, especially in regard to impairment with peers 
and at home.

Methods
Design, participants, and procedure
This was a cross-sectional study including a clinical 
sample of adolescents with ADHD (n = 164, mean age: 
16.6 years (standard deviation (SD): 0.99), 64.0% female) 
and a community-based sample of adolescents without 
ADHD (n = 106, mean age: 16.6  years (SD: 1.02), 68.9% 
female), with the latter serving as a reference group. 
The clinical sample stemmed from our previous multi-
center study, evaluating psychological group treatment 
for adolescents with ADHD [35, 36]. The participants 
were recruited via child and adolescent psychiatric (CAP) 
outpatient units in seven regions of Sweden between 
2015 and 2018. The adolescents and their parents were 
informed about the study through written informa-
tion in waiting rooms and through verbal and written 
information delivered by clinical staff. All participants 
were informed that they would be randomized to one 
of two group interventions, that participation involved 
responding to questionnaires, and that participation 
was voluntary. In the current study, we used data only 
from pre-treatment assessments. All the included CAP 
units had large catchment areas with patients from both 
rural and urban settings. The inclusion criteria were an 
ADHD diagnosis (retrieved from the patient’s medical 
record), being aged 15–18  years, and having completed 
pre-treatment measurements (self-reports and/or paren-
tal reports) on a digital platform from home. Exclusion 
criteria were severe depression, suicidality, psychosis, or 
bipolar disorder without stable medication, intellectual 
disability, organic brain injury, autism spectrum disor-
der, or current substance abuse. Assessment of study 
eligibility was performed by clinical psychologists, who 
interviewed the adolescents and their parents at the CAP 
units. The final clinical sample included 164 participants 
(159 self-reports and 162 parental reports).

The reference group was recruited during 2019 at local 
high schools in the region of Uppsala. A research assis-
tant presented written and verbal information about the 
study. The students were informed that participation 
involved completion of questionnaires and that it was 
voluntary. Inclusion criteria were being aged 14–19 years 
and having responded (or had parents respond) to a set 
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of questionnaires, completed on a digital platform from 
home. Exclusion criteria were an ADHD diagnosis, 
as reported by the parents, or clinical levels of ADHD 
symptoms (only applied in cases where parental ratings 
were missing (n = 12)). For participants for whom only 
self-ratings were available, the Adult ADHD self-report 
scale for adolescents (ASRS-A) [37] was used to deter-
mine clinical levels of ADHD symptoms, based on a 
dichotomized cut-off, where a cut-off score of 9 or higher 
was used [37, 38]. Eight adolescents were excluded from 
the reference group based on either a parental-reported 
ADHD diagnosis (n = 4) or clinical levels of self-reported 
ADHD symptoms (n = 4). In total, 106 participants were 
included in the reference group (103 self-reports and 94 
parental reports).

Measurements
ADHD diagnosis
ADHD diagnosis was used as a dichotomous variable to 
compare the clinical sample to the reference group. The 
variable was dichotomized as either having or not having 
ADHD.

Sex and age
For the clinical sample, each participant’s sex and age 
were retrieved from their personal identity number, 
whereas this information was based on self-reports for 
the reference group. Sex was used as a dichotomous vari-
able (male or female) and age as a continuous variable.

Medication status
Ongoing medication for ADHD was reported by the par-
ents in the clinical sample. Medication status was used as 
a dichotomous variable (ADHD medication or no ADHD 
medication).

Current ADHD presentation
Since the participants in the clinical sample were diag-
nosed with ADHD prior to the study (in some cases, 
several years earlier), all eligible participants were diag-
nostically reassessed. Clinical psychologists performed 
this reassessment at the CAP units, together with the 
adolescents and their parents, using the module for 
ADHD in the Mini International Neuropsychiatric Inter-
view for Children and Adolescents (MINI-KID) [39]. The 
current presentation of ADHD symptoms was based on 
the number of prevalent symptoms in the preceding six 
months, and assessed in accordance with the fifth edi-
tion of the Diagnostic and Statistical Manual of Mental 
Disorders [1]. Participants who currently fulfilled fewer 
than six symptoms of both inattention and hyperactiv-
ity/impulsivity (< five symptoms for adolescents aged 
17  years and older), were categorized as unspecified 

ADHD (ADHD UNS). Since a substantial proportion 
of the clinical sample was categorized as ADHD UNS 
(18.3%), we included this diagnosis as a category in the 
variable “current ADHD presentation.” As only three 
individuals were categorized as manifesting ADHD-H, it 
was deemed that they should be excluded from the analy-
sis of ADHD presentation. Current ADHD presentation 
was used as a nominal variable: ADHD-C, ADHD-I, or 
ADHD UNS.

Symptom domains of ADHD
Symptoms of inattention and hyperactivity/impulsivity 
were assessed with self-ratings and parental ratings on 
two different subscales of the ASRS-A [37, 40]. This ques-
tionnaire contains nine items on each subscale, corre-
sponding to the diagnostic symptoms of the two ADHD 
domains. The occurrence of each symptom is measured 
on a 5-point scale, ranging from 0 (never) to 4 (very 
often). The symptom domains were treated as continuous 
variables, using raw scores, with higher scores indicat-
ing higher symptom severity (min = 0, max = 36 for each 
subscale). Based on the clinical sample in this study, the 
subscale for inattention showed good internal consist-
ency (α = 0.85 for self-ratings and α = 0.83 for parental 
ratings), as did the subscale for hyperactivity/impulsivity 
(α = 0.88 for both self-ratings and parental ratings).

Comorbid symptoms
Emotional problems and conduct problems were assessed 
with self-ratings and parental ratings on the Strengths & 
Difficulties Questionnaire (SDQ) [41–43]. The question-
naire encompasses five items about the occurrence of 
emotional problems (e.g., “I worry a lot” or “I am often 
unhappy, depressed or tearful”) and five items regarding 
the occurrence of conduct problems (e.g., “I fight a lot. 
I can make other people do what I want” or “I usually 
do as I am told” (reversed)). Each item is measured on a 
3-point scale from 0 (not true) to 2 (certainly true), where 
higher scores indicate more severe problems (min = 0, 
max = 10 for each subscale). Based on the clinical sam-
ple in this study, Cronbach’s α for emotional problems 
was 0.71 for self-ratings and 0.66 for parental ratings, 
whereas Cronbach’s α for conduct problems was 0.61 for 
self-ratings and 0.62 for parental ratings, which indicated 
questionable to acceptable internal consistency for these 
subscales. Notably, the subscales of the SDQ should be 
used only to screen for emotional and behavioral difficul-
ties, not for diagnostic purposes.

Outcomes
Functional impairment was measured with self-ratings 
and parental ratings of the Child Sheehan Disability Scale 
(CSDS) [44, 45]. The self-rating scale assesses functional 
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impairment in three areas (school, social activities with 
friends, and at home). The original parent version of the 
CSDS consists of five items, including two items assessing 
impairment in the parent’s daily activities (work, social 
life). However, in this study, we used only the three items 
that refer to impairment in the child’s daily life, which 
correspond to the same areas as the self-ratings. Notably, 
the phrasing and meaning of the question on impairment 
at home differs slightly between the self-rating scale and 
the parental rating scale. The self-rating question asks if 
the symptoms lead to any problems for the adolescent at 
home, while the parental rating question asks whether 
the child’s symptoms have any negative impact on their 
joint family life. Impairment in each area is measured on 
an 11-point scale from 0 (not at all) to 10 (very much), 
with higher scores indicating more impairment. In the 
current study, we investigated both overall impairment 
(full scale) and impairment in each area. The CSDS dis-
played good internal consistency (α = 0.82 for self-ratings 
and α = 0.89 for parental ratings) in this study.

Power calculations
Power calculations were performed using G*power 
3.1.9.6. For the group comparisons (n = 164 in the ADHD 
group, n = 106 in the reference group, power = 0.80, 
α = 0.05), the study was statistically powered to detect 
small to medium effects (d = 0.37). For comparing 
the outcomes between ADHD presentations (n = 164, 
power = 0.80, α = 0.05), the study was powered to 
detect medium effects (f = 0.25). In regard to the multi-
ple regression model, including six potential predictors 
(n = 164, power 0.80, α = 0.05), the study was powered to 
detect small to medium effects (f2 = 0.09).

Analyses
All analyses were conducted using IBM SPSS Statistics, 
version 28.0. Descriptive statistics were used to present 
the characteristics of the two groups. Sex differences 
in medication status within the clinical sample were 
explored with the chi-squared test. Due to skewness 
in the reference group, non-parametric statistics were 
used in all analyses involving this group. Spearman’s rho 
was used to explore the correlations between self- and 
parent-rated impairment. Group differences in sex dis-
tribution, age, psychiatric symptoms, and functional 
impairment in different life domains were examined 
using the chi-squared test for the dichotomous variable 
and Mann–Whitney U-tests for continuous variables. 
Potential differences across combinations of group and 
sex in regard to perceived functional impairment were 
explored with the Kruskal–Wallis test (with pairwise 
group comparisons).

As regards the clinical sample of adolescents with 
ADHD, the assumptions of normality, linearity, homo-
scedasticity, and the absence of multicollinearity were 
met. Mean differences in functional impairment (over-
all, school, friends, home) across ADHD presentations 
(ADHD-C, ADHD-I, and ADHD UNS) were investigated 
with one-way analysis of variance, with Tukey’s post-
hoc test used to explore potential differences further. 
To investigate the variance explained by each ADHD 
domain (inattention and hyperactivity/impulsivity) on 
the outcomes of functional impairment in adolescents 
with ADHD, general linear models (GLMs) were con-
ducted in two steps and investigated in separate mod-
els for each outcome. In the first step, inattention and 
hyperactivity/impulsivity were introduced into the model 
without any further adjustments, to observe their crude 
effects on the outcomes. Next, conduct problems, emo-
tional problems, sex, and medication status were added 
to the model, to explore if the effect sizes of the ADHD 
domains were preserved and if the other independent 
variables contributed to the explained variance of the 
outcomes. Partial eta squared was used as a measure of 
effect size (0.01 = small, 0.059 = moderate, 0.138 = large). 
Results were considered significant at the 5% level.

Results
Sample characteristics
No differences were found between the two groups in 
regard to distribution of age (U = 8733.00, p = 0.95) or 
sex (χ2 = 0.672, p = 0.41). A majority of the participants 
in the clinical group were on pharmacological treatment 
for ADHD (76.5%), and ADHD medication was more 
common among male than female participants (86.4% vs 
70.9%, χ2 = 5.063, p = 0.02). In regard to current ADHD 
presentation, ADHD-C was most common (44.5%), fol-
lowed by ADHD-I (35.4%), ADHD UNS (18.3%), and 
ADHD-H (1.8%). Correlations between self- and parent-
rated impairment were low to moderate for both the 
ADHD group (ρ = 0.22–0.42, p < 0.01) and the reference 
group (ρ = 0.33–0.46, p < 0.01).

Group differences and the potential influence of sex
Descriptive statistics and group differences regarding 
psychiatric symptoms and functional impairment are 
presented in Table 1. The ADHD group displayed higher 
levels of self- and parent-rated functional impairment in 
all life domains, as compared with the reference group. 
In the pairwise comparisons investigating differences in 
functional impairment across combinations of group 
and sex, both adolescent boys and girls with ADHD 
were found to report significantly higher levels of over-
all impairment and impairment in school and at home, 
as compared with both sexes of the reference group. Girls 
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with ADHD had higher ratings on overall impairment 
and impairment in school and with friends than boys 
with ADHD, whereas no sex differences were observed 
within the reference group. Boys with ADHD displayed 
levels of impairment with friends comparable to those 
of both boys and girls without ADHD. Child sex did not 
influence parent-rated impairment. Results from the 
comparative analyses across combinations of group and 
sex are displayed in Additional file 1: Table S1.

Associations between ADHD presentation and functional 
impairment
Mean differences in functional impairment between 
ADHD presentations are displayed in Table 2. ADHD-C 
was related to the highest levels of self-reported impair-
ment in all life domains, whereas no significant differ-
ences were found between ADHD-I and ADHD UNS. 

The parental ratings showed that ADHD-C was related 
to more impairment in school than ADHD UNS, with 
no other differences observed between the ADHD 
presentations.

Associations between ADHD domains and functional 
impairment for adolescents with ADHD
Self‑rated functional impairment
The results from the GLMs based on self-rated impair-
ment are presented in Table  3. Both inattention and 
hyperactivity/impulsivity were associated with overall 
impairment and impairment with friends and at home, 
while only inattention was associated with impairment 
in school. When adjustments were made for conduct 
problems, emotional problems, medication status, and 
sex, the association with self-rated overall impairment 
remained statistically significant for inattention, but not 

Table 1 Descriptive statistics (mean (SD)) and group differences regarding psychiatric symptoms and functional impairment

ADHD attention-deficit/hyperactivity disorder, SD standard deviation

Note: In the clinical group, n = 159 for the self-ratings and n = 162 for the parental ratings. In the reference group, n = 103 for the self-ratings and n = 94 for the 
parental ratings. Inattention and hyperactivity were assessed with the subscales of Adult ADHD self-report scale for adolescents, where each subscale ranges from 0 to 
36. Emotional and conduct problems were assessed with the Strengths & Difficulties Questionnaire, where each subscale ranges from 0 to 10. Functional impairment 
was assessed with Child Sheehan Disability Scale, where overall impairment ranges from 0 to 30 and impairment in each life domain ranges from 0 to 10. Group 
differences were evaluated with the non-parametric Mann–Whitney U-test due to skewness in the reference group
*  p < .05
***  p < .001

Characteristics ADHD group
(n = 164)

Reference group
(n = 106)

Group differences, U

All Males Females All Males Females

Inattention

 Self-rated
 Parent-rated

23.13 (6.78)
25.82 (5.59)

19.38 (6.71)
25.14 (4.89)

25.28 (5.84)
26.20 (5.94)

13.43 (5.73)
7.78 (6.02)

14.28 (5.77)
8.52 (5.82)

13.04 (5.71)
7.45 (6.12)

14,044.50***
14,842.00***

Hyperactivity/impulsivity

 Self-rated
 Parent-rated

18.87 (8.04)
17.96 (7.65)

16.48 (7.33)
17.84 (6.18)

20.24 (8.14)
18.03 (8.41)

10.57 (6.04)
4.70 (4.88)

12.28 (5.89)
5.10 (5.21)

9.80 (5.98)
4.52 (4.76)

12,868.50***
14,032.00***

Emotional problems

 Self-rated
 Parent-rated

4.80 (2.55)
4.46 (2.41)

3.30 (2.29)
3.25 (2.15)

5.65 (2.29)
5.15 (2.29)

4.11 (2.61)
1.63 (1.95)

3.38 (2.87)
1.28 (1.49)

4.44 (2.44)
1.78 (2.11)

9541.00*
12,537.00***

Conduct problems

 Self-rated
 Parent-rated

3.04 (1.98)
2.83 (2.00)

2.78 (2.05)
3.02 (2.27)

3.20 (1.92)
2.73 (1.83)

1.47 (1.35)
0.72 (1.07)

1.78 (1.62)
0.76 (1.21)

1.32 (1.19)
0.71 (1.01)

12,174.50***
12,521.00***

Overall impairment

 Self-rated
 Parent-rated

14.24 (7.33)
17.48 (6.17)

11.79 (6.77)
17.13 (6.13)

15.64 (7.30)
17.69 (6.21)

6.91 (6.23)
2.07 (4.35)

7.19 (6.39)
1.17 (2.44)

6.79 (6.19)
2.48 (4.94)

12,760.50***
14,719.00***

Impairment in school

 Self-rated
 Parent-rated

5.69 (2.97)
7.03 (2.45)

4.78 (2.90)
6.56 (2.36)

6.22 (2.89)
7.30 (2.47)

2.60 (2.67)
0.86 (2.00)

2.50 (2.29)
0.45 (0.83)

2.65 (2.83)
1.05 (2.32)

12,807.50***
14,552.50***

Impairment with friends

 Self-rated
 Parent-rated

3.56 (2.94)
5.70 (2.47)

2.52 (2.58)
5.72 (2.62)

4.16 (2.97)
5.69 (2.39)

2.08 (2.13)
0.59 (1.44)

2.41 (2.42)
0.24 (0.58)

1.93 (1.99)
0.74 (1.67)

10,536.00***
14,468.50***

Impairment at home

 Self-rated
 Parent-rated

4.99 (2.96)
4.75 (2.93)

4.50 (2.94)
4.85 (2.91)

5.27 (2.96)
4.70 (2.96)

2.23 (2.41)
0.63 (1.44)

2.28 (2.69)
0.48 (1.48)

2.21 (2.29)
0.69 (1.42)

12,425.00***
13,739.50***
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Table 2 Mean differences in functional impairment across ADHD presentations among adolescents with ADHD

ADHD attention-deficit/hyperactivity disorder, ADHD-C combined presentation, ADHD-I predominantly inattentive presentation, ADHD UNS unspecified ADHD, NS 
non-significant,

SD standard deviation

Note. The statistical analyses were performed with one-way analysis of variance, with Tukey’s post -hoc test

Three participants were excluded from this analysis since they were categorized as manifesting with predominantly hyperactive/impulsive presentation

Functional impairment was assessed with Child Sheehan Disability Scale, where overall impairment ranges from 0 to 30 and impairment in each life domain ranges 
from 0 to 10
*  p < .05
**  p < .01
***  p < .001

Self-ratings Parental ratings

Functional impairment Mean (SD), n F Tukey’s Mean (SD), n F Tukey’s

Overall impairment

 ADHD-C = a
 ADHD-I = b
 ADHD UNS = c

17.38 (6.59), 72
12.52 (7.37), 56
10.29 (5.81), 28

14.35*** a > b, c*** 18.29 (6.32), 72
17.76 (6.19), 57
15.43 (5.54), 30

2.34 NS

Impairment in school

 ADHD-C = a
 ADHD-I = b
 ADHD UNS = c

6.75 (2.50), 72
5.34 (3.18), 56
4.00 (2.65), 28

10.75*** a > b*
a > c***

7.38 (2.56), 72
7.25 (2.40), 57
6.07 (1.98), 30

3.34* a >  c*

Impairment with friends

 ADHD-C = a
 ADHD-I = b
 ADHD UNS = c

4.58 (2.93), 72
2.80 (2.91), 56
2.54 (2.27), 28

8.64*** a > b, c** 5.85 (2.44), 72
5.85 (2.49), 57
5.07 (2.55), 30

1.21 NS

Impairment at home

 ADHD-C = a
 ADHD-I = b
 ADHD UNS = c

6.04 (2.92), 72
4.38 (2.94), 56
3.75 (2.24), 28

9.04*** a > b, c** 5.07 (3.01), 72
4.67 (3.04), 57
4.30 (2.63), 30

0.78 NS

Table 3 Associations between clinical characteristics and self-reported impairment among adolescents with ADHD

ADHD Attention-deficit/hyperactivity disorder, SE standard error

The statistical analyses were performed with general linear models conducted in two steps

Inattention and hyperactivity were assessed with the subscales of Adult ADHD self-report scale for adolescents, where each subscale ranges from 0 to 36. Emotional and 
conduct problems were assessed with the Strengths & Difficulties Questionnaire, where each subscale ranges from 0 to 10. Functional impairment was assessed with 
Child Sheehan Disability Scale, where overall impairment ranges from 0 to 30 and impairment in each life domain ranges from 0 to 10

*p < .05

**p < .01

***p < .001

Step 1
B (SE); ηp

2
Step 2
B (SE); ηp

2

Overall 
impairment

Impairment 
in school

Impairment 
with friends

Impairment 
at home

Overall 
impairment

Impairment 
in school

Impairment 
with friends

Impairment at 
home

Inattention .53 (.09)***; .20 .26 (.04)***; .26 .14 (.04)***; .08 .12 (.04)**; .06 .40 (.10)***; .10 .22 (.04)***; .15 .11 (.05)*; .04 .08 (.05); .02

Hyperactivity/
impulsivity

.20 (.07)**; .05 .00 (.03); .00 .09 (.03)**; .04 .11(.03)**; .06 .14 (.07); .02 .00 (.03); .00 .07 (0.3)*; .03 .07 (.03); .03

Conduct 
problems

– – – – .43 (.27); .02 .03 (.12); .00 .10 (.13); .00 .30 (.12)*; .04

Emotional 
problems

– – – – .80 (.21)***; .09 .33 (.09)***; .08 .17 (.10); .02 .31 (.10)**; .06

Female sex – – – – − .86 (1.05); 
.00

-.63 (.45); .01 .51 (.48); .01 − .73 (.48); .02

ADHD medica-
tion

– – – – .94 (1.08); .00 -.02 (.47); .00 1.01 (.50)*; .03 − .05 (.50); .00
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for hyperactivity. However, the unique variance explained 
by inattention was attenuated from a large to a medium 
effect size. In addition, emotional problems were asso-
ciated with overall impairment. Inattention remained 
associated with impairment in school, with a large effect 
size, while the association with impairment with friends 
was attenuated from a moderate to a small effect and the 
relationship to impairment at home was lost. Hyperac-
tivity/impulsivity was still associated with impairment 
with friends, with a small effect size, whereas the asso-
ciation with impairment at home was no longer statisti-
cally significant. Emotional problems contributed to the 
explained variance of impairment in school and at home, 
while conduct problems were associated with self-rated 
impairment at home. Further, medication status was sig-
nificantly associated with impairment with friends, sug-
gesting that adolescents with medication had slightly 
higher ratings of impairment in this life domain.

Parent‑rated functional impairment
The results from the GLMs based on parent-rated 
impairment are presented in Table 4. Inattention contrib-
uted to overall impairment and functional impairment in 
each life domain. In contrast, hyperactivity/impulsivity 
contributed significantly only to impairment at home. In 
the fully adjusted models, the association between inat-
tention and overall impairment remained, with a large 
effect size. In addition, conduct problems and emotional 
problems contributed significantly to the explained 

variance of overall impairment. The associations between 
inattention and impairment in school and with friends 
remained significant, with a large and a moderate effect 
on these outcomes, respectively, whereas the associa-
tion with impairment at home was attenuated to a small 
effect size. The association between hyperactivity/impul-
sivity and impairment at home was lost in the adjusted 
model. Emotional problems and conduct problems both 
contributed to the explained variance in impairment with 
friends, with conduct problems also found to be a strong 
associated predictor of impairment at home.

Discussion
In this cross-sectional study, we investigated the asso-
ciation between ADHD and the outcomes of functional 
impairment in several life domains during adolescence, 
as well as the influence of sex and comorbid symptoms 
on these outcomes. Functional impairment in daily activ-
ities was reported to be higher among adolescents with 
ADHD compared with peers without the diagnosis, and 
girls with ADHD rated more impairment than their male 
counterparts. Further, the combined ADHD presentation 
was associated with the highest levels of self-reported 
impairment, whereas parental ratings indicated compa-
rable levels of overall impairment between the presenta-
tions. In the adjusted models, inattention was strongly 
associated with self- and parent-rated impairment in 
school, but hyperactivity/impulsivity was not, while both 
inattention and hyperactivity/impulsivity were modestly 

Table 4 Associations between clinical characteristics and parent-rated impairment in adolescents with ADHD

ADHD Attention-deficit/hyperactivity disorder, SE standard error

Note. The statistical analyses were performed with general linear models conducted in two steps

Inattention and hyperactivity were assessed with the subscales of Adult ADHD self-report scale for adolescents, where each subscale ranges from 0 to 36. Emotional and 
conduct problems were assessed with the Strengths & Difficulties Questionnaire, where each subscale ranges from 0 to 10. Functional impairment was assessed with 
Child Sheehan Disability Scale, where overall impairment ranges from 0 to 30 and impairment in each life domain ranges from 0 to 10

*p < .05

**p < .01

***p < .001

Step 1
B (SE); ηp

2
Step 2
B (SE); ηp

2

Overall 
impairment

Impairment 
in school

Impairment 
with friends

Impairment 
at home

Overall 
impairment

Impairment 
in school

Impairment 
with friends

Impairment at 
home

Inattention .57 (.08)***; .23 .27 (.03)***; .31 .16 (.04)***; .10 .14 (.04)**; .06 .50 (.08)***; .20 .27 (.04)***; .27 .13 (.04)**; .07 .10 (.04)*; .04

Hyperactivity/
impulsivity

.09 (.06); .01 -.01 (.02); .00 .02 (.03); .00 .08 (03)*; .04 − .04 (.06); .00 -.02 (.03); .00 − .02 (.03); .00 .01 (.03); .00

Conduct 
problems

– – – – 1.13 
(.20)***;.17

.09 (.09); .01 .30 (.10)**; .06 .75 (.10)***; .25

Emotional 
problems

– – – – .42 (.17)*; .04 − .01 (.07); .00 .31 (.08)***; .09 .12 (.09); .01

Female sex – – – – − .25 (.82); 00 .56 (.36); .02 -.61 (.39); .02 − .19 (.42); .00

ADHD medica-
tion

– – – – 1.10 (.91); .01 .30 (.40); .00 .31 (.43); .00 .49 (.46); .01
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associated with self-rated impairment with friends. Both 
emotional problems and conduct problems contrib-
uted to the explained variance of self- and parent-rated 
impairment, and adjustment for these factors attenuated 
the effect of ADHD symptoms, especially in regard to 
impairment at home.

Group and sex differences
In agreement with our first hypothesis, our results 
showed that adolescents with ADHD had higher levels 
of both self- and parent-rated impairment than peers 
without the diagnosis, which confirms earlier findings 
[10]. Given that a majority of participants in our clini-
cal sample had ongoing pharmacological treatment for 
ADHD (76.5%), our results highlight the need for addi-
tional interventions in this age group, where impairment 
in daily activities should be specifically targeted. In our 
sample, girls with ADHD rated a higher degree of func-
tional impairment than boys with ADHD, whereas no sex 
differences were found in the reference group. While this 
finding stands in contrast to those of studies using other 
informants, such as parents and teachers [27–29], it is in 
line with findings from previous studies among young 
adults, where female college students with ADHD rated 
more impairment than their male counterparts [30–32]. 
It has been hypothesized that males with ADHD might 
underestimate their impairment [30], which is a phenom-
enon that has been seen in younger boys with ADHD 
[46]. The descriptive statistics in our study also indicate 
that boys with ADHD rated less ADHD symptoms and 
emotional problems than girls with ADHD, which is in 
line with some previous findings [30, 47, 48]. It has been 
found that girls are diagnosed with ADHD at an older 
age than boys and the occurrence of a potential referral 
bias has been discussed, where females may need to pre-
sent with more ADHD symptoms as well as psychiatric 
comorbidity in order for their ADHD to be identified [32, 
49–51]. This may delay diagnostic assessment and access 
to ADHD treatment, and thus increase the risk of addi-
tional impairment [32], which is a topic that needs fur-
ther investigation.

Since pharmacological treatment for ADHD was more 
common among the boys in our sample, it is possible 
that their lower rates of functional impairment reflected 
a perceived effect of medication. However, in line with 
previous research [27–29], no sex differences were 
observed in regard to parent-rated impairment. Hence, 
the influence of sex seems to vary depending on the 
informant. Corroborating this, we found low to moderate 
correlations between self- and parent-rated impairment, 
confirming the evidence of poor agreement between par-
ents and youths [52, 53]. An adolescent’s own percep-
tions of impairment in daily life will likely affect his/her 

motivation and receptiveness for suggested interventions. 
Therefore, any potential discrepancy between parental 
and adolescent reports needs to be fully acknowledged 
and our results speak to the importance of taking both 
informants into consideration when planning and deliv-
ering interventions for this age group [5, 19, 52, 53].

The influence of ADHD presentation on functional 
impairment
The results of the self-ratings confirmed our second 
hypothesis of ADHD-C being associated with the high-
est level of overall impairment, which is in agreement 
with previous findings [10]. This suggests that the num-
ber of fulfilled ADHD symptoms may affect the self-
perceived level of functional impairment. In contrast, no 
differences were found between the three ADHD pres-
entations in regard to parent-rated overall impairment – 
which was somewhat surprising given that ADHD UNS 
(including patients who had subthreshold symptoms 
at the time of the study) was one of the ADHD presen-
tations. Still, recent findings indicate that ADHD is a 
disorder with symptoms that fluctuate over time, and 
functional impairment often persists even if symptom 
levels decrease [54]. Our hypothesis of comparable levels 
of impairment in school between ADHD-C and ADHD-I 
was supported only by parental ratings, which confirms 
earlier findings based on parental and teacher ratings 
[10]. Thus, the influence of ADHD presentation varied 
between informants. While ADHD-C seems to be per-
ceived as more impairing by the adolescent him-/herself, 
the parental ratings suggest that functional impairment 
continues to be high even when a child presents with 
subthreshold symptoms.

The influence of inattention and hyperactivity/impulsivity 
on functional impairment
When a more dimensional perspective on ADHD was 
used, the adjusted models revealed inattention as the 
strongest associated predictor of both self- and parent-
rated impairment in school. This confirmed our third 
hypothesis, and is in line with previous findings [9–11]. 
In high school, lectures often become longer and stu-
dents are expected to plan and organize their school work 
by themselves to a larger extent, meaning that attentional 
deficits might become a greater obstacle [17]. Accord-
ingly, psychosocial treatments with a specific focus on 
improving academic and organizational skills [55, 56], 
which could decrease and/or compensate for attentional 
deficits, are warranted for this age group. In addition, 
parents and teachers need to be adequately supported in 
the implementation of interventions and environmental 
adaptions [57, 58].
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Moreover, our third hypothesis of both ADHD domains 
being associated with impairment with friends and at 
home was partly confirmed, although the influence of 
hyperactivity/impulsivity was weaker than expected. In 
the first step of the GLM, both inattention and hyperac-
tivity/impulsivity were associated with impairment with 
friends and at home, which is in agreement with earlier 
findings [10]. When adjusting for comorbid symptoms, 
sex, and medication status, the effect of the ADHD 
domains was partly attenuated in relation to impair-
ment with friends and at home, which confirmed our 
fourth hypothesis. In the adjusted model, inattention was 
still associated with self- and parent-rated impairment 
with friends, as well as with parent-rated impairment 
at home, whereas hyperactivity/impulsivity was associ-
ated only with self-rated impairment with friends (with 
a small effect). These results suggest a relatively low influ-
ence of hyperactivity/impulsivity on daily impairment, 
which may be related to the age in this sample and the 
decrease of overt ADHD symptoms that is often seen in 
adolescence [1, 11, 12]. Still, symptoms of hyperactivity/
impulsivity seem to have some influence on self-per-
ceived social functioning. The lack of this association in 
the parental ratings might be due to the parents being 
less involved in adolescents’ interaction with peers [5], 
and that symptoms of hyperactivity/impulsivity tend to 
be more subtle in adolescents and therefore less observ-
able [12, 59].

The influence of comorbid symptoms on functional 
impairment
As mentioned above, when adjusting for co-existing psy-
chiatric symptoms, the effects of the two ADHD domains 
were attenuated, which was in line with our fourth 
hypothesis and with previous findings [9]. Accordingly, 
comorbid symptoms seem to have a significant impact on 
functional impairment in adolescents with ADHD. Emo-
tional problems were associated with self-rated overall 
impairment and impairment in school and at home, as 
well as with parent-rated overall impairment and impair-
ment with friends. The combination of ADHD and inter-
nalized problems has previously been linked to overall 
impairment [25], academic impairment [26], and social 
impairment [5]. Conduct problems were only modestly 
associated with self-reported impairment at home, while 
their clear associations with parent-rated impairment 
with friends and at home were more in accordance with 
earlier findings [5, 9]. The associations between comorbid 
symptoms and impairment at home differed depending 
on the informants, which may be related to the fact that 
the phrasing of the question regarding this domain dif-
fered between the self-rating scale and the parental rat-
ing scale (see “Methods” Section). The results indicated 

that emotional problems were perceived as more impair-
ing at home by the adolescents themselves, while con-
duct problems seemed to be more strongly predictive 
of impairment in joint family life. Further, internalized 
difficulties and the impact of these might be difficult 
for others to observe, meaning that self-reports of such 
problems may be of particular importance [52, 53, 60]. In 
contrast, youths have shown a tendency to underestimate 
their externalizing behavior and since these symptoms 
are often more apparent for the surroundings, inclusion 
of parental and/or teacher reports of overt symptoms 
has been recommended [60]. These results highlight 
the need of assessing and treating comorbid symptoms 
in adolescents with ADHD and emphasize the impor-
tance of using multiple sources of information, including 
self-reports.

Limitations
This study is not without limitations. First, it was a cross-
sectional study, precluding any conclusions regarding the 
potentially predictive value of the examined variables 
over time, and no causal relationships could be claimed 
on the basis of our findings. Second, we did not adjust 
for factors such as socioeconomic status (e.g., paren-
tal education level), cognitive ability, parental mental 
health, teen-parent relationship, and when the ADHD 
diagnosis was received, which leaves the question of 
potential confounders unanswered. Potential protective 
factors of functional impairment could also be explored 
further, since strengthening of these factors should be 
of particular interest in psychosocial interventions for 
ADHD [5, 61]. Third, even if factors associated with self-
reported impairment were of specific interest in this 
study, the addition of more objective measures of func-
tional impairment might have strengthened our conclu-
sions. Fourth, the characteristics of the sample need to be 
considered. A majority of the participants in the clinical 
group were female (64%), which does not reflect the sex 
distribution of ADHD [1], and females were overrepre-
sented in the reference group as well. Similar sex distri-
butions have been found in previous Swedish studies on 
adolescent and adult psychiatric patients that involved 
diagnostic interviews, self-reports, and participating in 
group treatment [37, 62, 63]. This suggests a self-selection 
bias, where females in the Swedish cultural context may 
be more willing than males to participate in research pro-
jects, in particular those that require time and involve-
ment from the participant him-/herself. Moreover, all 
participants in the clinical group had an ongoing contact 
with a CAP unit and completed their questionnaires as 
a pre-treatment measurement in the context of a clini-
cal trial during the period 2015–2018. In contrast, the 
reference group members were recruited at their schools 
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in 2019, without any subsequent intervention. Although 
both groups completed their questionnaires from home 
and no obvious societal changes occurred in the relevant 
time in Sweden, we cannot rule out that the different tim-
ing and context of the recruitment procedure affected 
their reports on impairment.

This study also has some strengths. To the best of our 
knowledge, this is one of few studies that has evaluated 
the association between ADHD and self- reported func-
tional impairment for adolescents with ADHD. The use 
of multiple informants may have contributed to a more 
complete picture, while also highlighting the impor-
tance of accounting for the adolescents’ own perspec-
tives. Investigating impairment across different life areas, 
rather than using one global measure of impairment, may 
have helped clarify the association between the exam-
ined predictor variables and the functional impairment in 
each life domain. Lastly, the inclusion of clinical patients 
recruited from several regions may arguably have 
strengthened the ecological validity of the study findings.

Conclusions
Clarification of the associations between clinical charac-
teristics and functional impairment is an important step 
in the development of interventions that effectively tar-
get functional impairment in adolescents with ADHD. 
This study replicated previous research findings suggest-
ing that adolescents diagnosed with ADHD experience 
worse functioning across a broad range of important life 
domains, as compared with neurotypical peers. Find-
ings from this study suggest that adolescent girls with 
ADHD may perceive more impairment than adolescent 
boys with the disorder, which needs be explored further. 
As regards self-ratings, the combined presentation of 
ADHD was found to be associated with the highest lev-
els of functional impairment, indicating that the number 
of currently fulfilled ADHD symptoms could influence 
self-perceived impairment in daily life. Further, our study 
confirmed earlier evidence of inattention as a strong 
associated predictor of impairment in school, and indi-
cated that interventions that can decrease symptoms of 
inattention and/or teach adolescents and their networks 
how to compensate for attentional deficits are warranted. 
Moreover, both emotional problems and conduct prob-
lems were significantly associated with impairment in 
several life domains, which highlights the need of assess-
ing and treating comorbid symptoms in adolescents with 
ADHD. In addition, the poor to moderate agreement 
between self-ratings and parental ratings of functional 
impairment underscore the importance of using multi-
ple informants, including the adolescents themselves, in 
both research and clinical practice with this group.

Abbreviations
ADHD: Attention-deficit/hyperactivity disorder; ADHD-C: Combined presenta-
tion; ADHD-I: Predominantly inattentive presentation; ADHD: UNS unspecified 
ADHD; ASRS-A: Adult ADHD self-report scale for adolescents; CAP: Child and 
adolescent psychiatric; CSDS: Child Sheehan Disability Scale; GLM: General lin-
ear model; MINI-KID: Mini International Neuropsychiatric Interview for Children 
and Adolescents; ODD: Oppositional defiant disorder; SD: Standard deviation; 
SDQ: Strength and Difficulties Questionnaire.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s13034- 022- 00463-0.

 Additional file 1: Table S1. Kruskal-Wallis H-test with pairwise compari-
sons of functional impairment across combinations of group and sex.

Acknowledgements
We are grateful to all the families that participated in this study and to the 
child and adolescent psychiatric units for their contributions. The authors 
want to thank Hans Arinell, who provided statistical expertise in this study, 
and our research assistants Anna Oremark, Elina Arn, and Sofia Lantz for their 
valuable contribution to the work presented in this study.

Author contributions
JM, JI, IA, and MR planned this study. JM performed the analyses and wrote 
the first draft of the manuscript. JI, IA, and MR all critically reviewed the manu-
script and provided important feedback during the process. All authors read 
and approved the final manuscript.

Funding
Open access funding provided by Uppsala University. This research was 
financially supported by funds from the Uppsala University Hospital Research 
Fund (ALF), Uppsala County Council’s Funds for Clinical Research, LUL-937910, 
LUL-61760, Uppsala-Örebro Regional Research Council, RFR-497851, the Sven 
Jerring foundation, the Foundation Sunnerdahl’s Disability Fund, F20/20, the 
foundation in memory of professor Bror Gadelius, and Queen Silvia’s Jubilee 
Fund. The funders had no influence over study design, data collection, analy-
sis, interpretation, or writing of this manuscript.

Availability of data and materials
Consent for sharing individual data outside the research team was not 
obtained. However, reasonable requests for patient-level data can be made to 
the principal investigator (JI) and will be considered after discussion with the 
ethical review board. Relevant data are included in the manuscript.

Declarations

Ethics approval and consent to participate
The study was approved by the National Swedish Ethical Review Board, Dnr 
2020-05009. Informed consent was received from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no conflict of interest.

Author details
1 Child and Adolescent Psychiatry Unit, Department of Medical Sciences, 
Uppsala University, 751 85 Uppsala, Uppsala, Sweden. 2 Division of Insur-
ance Medicine, Department of Clinical Neuroscience, Karolinska Institutet, 
Stockholm, Sweden. 3 Centre for Psychiatry Research, Department of Women’s 
and Children’s Health, Karolinska Institute Centre of Neurodevelopmental 
Disorders (KIND), Karolinska Institutet, Stockholm, Sweden. 

Received: 22 December 2021   Accepted: 24 March 2022

https://doi.org/10.1186/s13034-022-00463-0
https://doi.org/10.1186/s13034-022-00463-0


Page 12 of 13Meyer et al. Child and Adolescent Psychiatry and Mental Health           (2022) 16:29 

References
 1. American Psychiatric Association. Diagnostic and statistical manual of 

mental disorders: DSM-5. Washington: American Psychiatric Association 
Publishing; 2013.

 2. Kent KM, Pelham WE, Molina BS, Sibley MH, Waschbusch DA, Yu J, et al. 
The academic experience of male high school students with ADHD. J 
Abnorm Child Psychol. 2011;39:451–62.

 3. Molina BS, Hinshaw SP, Swanson JM, Arnold LE, Vitiello B, Jensen PS, 
et al. The MTA at 8 years: prospective follow-up of children treated for 
combined-type ADHD in a multisite study. J Am Acad Child Adolesc 
Psychiatry. 2009;48:484–500.

 4. Bagwell CL, Molina BS, Pelham WE Jr, Hoza B. Attention-deficit hyperactiv-
ity disorder and problems in peer relations: Predictions from childhood to 
adolescence. J Am Acad Child Adolesc Psychiatry. 2001;40:1285–92.

 5. Ray AR, Evans SW, Langberg JM. Factors associated with healthy and 
impaired social functioning in young adolescents with ADHD. J Abnorm 
Child Psychol. 2017;45:883–97.

 6. Johnston C, Mash EJ. Families of children with attention-deficit/ hyper-
activity disorder: review and recommendations for future research. Clin 
Child Fam Psychol. 2001;4:183–207.

 7. Biederman J, Faraone S, Spencer T, Mick E, Monuteaux M, Aleardi M. 
Functional impairments in adults with self-reports of diagnosed ADHD. J 
Clin Psychiatry. 2006;67:524–40.

 8. Lahey BB, Pelham WE, Loney J, Lee SS, Willcutt E. Instability of the DSM-IV 
subtypes of ADHD from preschool through elementary school. Arch Gen 
Psychiatry. 2005;62:896–902.

 9. Garner AA, O’Connor BC, Narad ME, Tamm L, Simon J, Epstein JN. The 
relationship between ADHD symptom dimensions, clinical correlates and 
functional impairments. J Dev Behav Pediatr. 2013;34:469.

 10. Willcutt EG, Nigg JT, Pennington BF, Solanto MV, Rohde LA, Tannock R. 
Validity of DSM-IV attention deficit/hyperactivity disorder symptom 
dimensions and subtypes. J Abnorm Psychol. 2012;121:991.

 11. Leopold DR, Christopher ME, Olson RK, Petrill SA, Willcutt EG. Invariance 
of ADHD symptoms across sex and age: A latent analysis of ADHD and 
impairment ratings from early childhood into adolescence. J Abnorm 
Child Psychology. 2019;47:21–34.

 12. Franke B, Michelini G, Asherson P, Banaschewski T, Bilbow A, Buitelaar JK. 
Live fast, die young? A review on the developmental trajectories of ADHD 
across the lifespan. Eur Neuropsychopharmacol. 2018;28:1059–88.

 13. Cherkasova MV, Roy A, Molina BS, Scott G, Weiss G, Barkley RA. Adult 
outcome as seen through controlled prospective follow-up studies 
of children with attention-deficit/hyperactivity disorder followed into 
adulthood. J Am Acad Child Adolesc Psychiatry. 2021. https:// doi. org/ 10. 
1016/j. jaac. 2021. 05. 019.

 14. Erskine HE, Norman RE, Ferrari AJ, Chan GC, Copeland WE, Whiteford HA. 
Long-term outcomes of attention-deficit/hyperactivity disorder and con-
duct disorder: a systematic review and meta-analysis. J Am Acad Child 
Adolesc Psychiatry. 2016;55:841–50.

 15. Reale L, Bartoli B, Cartabia M, Zanetti M, Costantino MA, Canevini MP, 
et al. Comorbidity prevalence and treatment outcome in children and 
adolescents with ADHD. Eur Child Adolesc Psychiatry. 2017;26:1443–57.

 16. Yoshimasu K, Barbaresi WJ, Colligan RC, Voigt RG, Killian JM, Weaver AL. 
Childhood ADHD is strongly associated with a broad range of psychiatric 
disorders during adolescence: a population-based birth cohort study. J 
Child Psychol Psychiatry. 2012;53:1036–43.

 17. DuPaul GJ, Langberg JM. Educational impairments in children with 
ADHD. In: Barkley RA, editor. Attention deficit hyperactivity disorder: a 
handbook for diagnosis and treatment. 4th ed. New York: The Guildford 
Press; 2018. p. 169–90.

 18. McQuade JD, Hoza B. Peer relationships of children with ADHD. In: 
Barkley RA, editor. Attention deficit hyperactivity disorder: a handbook for 
diagnosis and treatment. 4th ed. New York: The Guildford Press; 2018. p. 
210–22.

 19. Sasser T, Schoenfelder EN, Stein MA. Targeting functional impairments 
in the treatment of children and adolescents with ADHD. CNS Drugs. 
2017;31:97–107.

 20. Evans SW, Owens JS, Wymbs BT, Ray AR. Evidence-based psychosocial 
treatments for children and adolescents with attention deficit/hyperac-
tivity disorder. J Clin Child Adolesc Psychol. 2018;47:157–98.

 21. Cortese S, Adamo N, Del Giovane C, Mohr-Jensen C, Hayes AJ, Carucci S. 
Comparative efficacy and tolerability of medications for attention-deficit 

hyperactivity disorder in children, adolescents, and adults: a systematic 
review and network meta-analysis. Lancet Psychiatry. 2018;5:727–38.

 22. O’Connor BC, Garner AA, Peugh JL, Simon J, Epstein JN. Improved but 
still impaired: symptom-impairment correspondence among youth with 
attention-deficit hyperactivity disorder receiving community-based care. 
J Dev Behav Pediatr. 2015;36:106–14.

 23. Owens JS, Johannes LM, Karpenko V. The relation between change in 
symptoms and functioning in children with ADHD receiving school-
based mental health services. School Ment Health. 2009;1:183–95.

 24. Karpenko V, Owens JS, Evangelista NM, Dodds C. Clinically significant 
symptom change in children with attention-deficit/ hyperactivity disor-
der: does it correspond with reliable improvement in functioning? J Clin 
Psychol. 2009;65:76–93.

 25. Elwin M, Elvin T, Larsson JO. Symptoms and level of functioning related 
to comorbidity in children and adolescents with ADHD: a cross-sectional 
registry study. Child Adolesc Psychiatry Ment Health. 2020;14:1–8.

 26. Cuffe SP, Visser SN, Holbrook JR, Danielson ML, Geryk LL, Wolraich ML. 
ADHD and psychiatric comorbidity: Functional outcomes in a school-
based sample of children. J Atten Disord. 2020;24:1345–54.

 27. Biederman J, Kwon A, Aleardi M, Chouinard VA, Marino T, Cole H. Absence 
of gender effects on attention deficit hyperactivity disorder: findings in 
nonreferred subjects. Am J Psychiatry. 2005;162:1083–9.

 28. Gaub M, Carlson CL. Gender differences in ADHD: A meta-analysis and 
critical review. J Am Acad Child Adolesc Psychiatry. 1997;36:1036–45.

 29. Graetz BW, Sawyer MG, Baghurst P. Gender differences among children 
with DSM-IV ADHD in Australia. J Am Acad Child Adolesc Psychiatry. 
2005;44:159–68.

 30. Fedele DA, Lefler EK, Hartung CM, Canu WH. Sex differences in the mani-
festation of ADHD in emerging adults. J Atten Disord. 2012;16:109–17.

 31. O’Callaghan P, Sharma D. Severity of symptoms and quality of life in 
medical students with ADHD. J Atten Disord. 2014;18:654–8.

 32. Merkt J, Gawrilow C. Health, dietary habits, and achievement motivation 
in college students with self-reported ADHD diagnosis. J Atten Disord. 
2016;20:727–40.

 33. Biederman J, Faraone SV, Spencer TJ, Mick E, Monuteaux MC, Aleardi M. 
Functional impairments in adults with self-reports of diagnosed ADHD: 
a controlled study of 1001 adults in the community. J Clin Psychiatry. 
2006;67:524–40.

 34. Berk LE. Child development. 7th ed. Boston: Pearson Education Interna-
tional; 2005.

 35. Meyer J, Ramklint M, Hallerbäck MU, Lööf M, Isaksson J. Evaluation of a 
structured skills training group for adolescents with attention-deficit/
hyperactivity disorder: a randomised controlled trial. Eur Child Adolesc 
Psychiatry. 2021. https:// doi. org/ 10. 1007/ s00787- 021- 01753-2.

 36. Meyer J, Ramklint M, Hallerbäck MU, Lööf M, Isaksson J. Evaluation of a 
structured skills training group for adolescents with attention-deficit/
hyperactivity disorder (ADHD): study protocol of a randomised controlled 
trial. BMC Psychiatry. 2019;19:1–9.

 37. Sonnby K, Skordas K, Olofsdotter S, Vadlin S, Nilsson KW, Ramklint M. 
Validation of the World Health Organization adult ADHD self-report scale 
for adolescents. Nord J Psychiatry. 2015;69:216–23.

 38. Kessler RC, Adler L, Ames M, Demler O, Faraone S, Hiripi EVA. The World 
Health Organization Adult ADHD Self-Report Scale (ASRS): a short screen-
ing scale for use in the general population. Psychol Med. 2005;35:245–56.

 39. Sheehan DV, Sheehan KH, Shytle RD, Janavs J, Bannon Y, Rogers JE. Reli-
ability and validity of the mini international neuropsychiatric interview for 
children and adolescents (MINI-KID). J Clin Psychiatry. 2010;71:313–26.

 40. Sjölander L, Vadlin S, Olofsdotter S, Sonnby K. Validation of the parent 
version of the World Health Organization Adult ADHD Self-Report Scale 
for adolescents. Nord J Psychiatry. 2016;70:255–61.

 41. Goodman R. The strengths and difficulties questionnaire: a research note. 
J Child Psychol Psychiatry. 1997;38:581–6.

 42. Malmberg M, Rydell AM, Smedje H. Validity of the Swedish version of the 
Strengths and Difficulties Questionnaire (SDQ-Swe). Nord J Psychiatry. 
2003;57:357–63.

 43. He JP, Burstein M, Schmitz A, Merikangas KR. The Strengths and Difficul-
ties Questionnaire (SDQ): the factor structure and scale validation in US 
adolescents. J Abnorm Child Psychol. 2013;41:583–95.

 44. Whiteside SP. Adapting the Sheehan disability scale to assess child and 
parent impairment related to childhood anxiety disorders. J Clin Child 
Adolesc Psychol. 2009;38:721–30.

https://doi.org/10.1016/j.jaac.2021.05.019
https://doi.org/10.1016/j.jaac.2021.05.019
https://doi.org/10.1007/s00787-021-01753-2


Page 13 of 13Meyer et al. Child and Adolescent Psychiatry and Mental Health           (2022) 16:29  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 45. Soler CT, Vadlin S, Olofsdotter S, Ramklint M, Sonnby K, Nilsson K. Psy-
chometric evaluation of the Swedish Child Sheehan Disability Scale in 
adolescent psychiatric patients. Scand J Child Adolesc Psychiatry Psychol. 
2021;9:137.

 46. Hoza B, Pelham WE Jr, Dobbs J, Owens JS, Pillow DR. Do boys with atten-
tion-deficit/hyperactivity disorder have positive illusory self-concepts? J 
Abnorm Psychol. 2002;111:268.

 47. Vildalen VU, Brevik EJ, Haavik J, Lundervold AJ. Females with ADHD report 
more severe symptoms than males on the adult ADHD self-report scale. J 
Atten Disord. 2019;23:959–67.

 48. Quinn PO. Attention-deficit/hyperactivity disorder and its comor-
bidities in women and girls: an evolving picture. Curr Psychiatry Rep. 
2008;10:419–23.

 49. Kerner auch Koerner J, Visser L, Rothe J, Schulte-Körne G, Hasselhorn 
M. Gender differences in the comorbidity of ADHD symptoms and 
specific learning disorders in a population-based sample. Sustainability. 
2021;13:8440.

 50. Klefsjö U, Kantzer AK, Gillberg C, Billstedt E. The road to diagnosis and 
treatment in girls and boys with ADHD–gender differences in the diag-
nostic process. Nord J Psychiatry. 2021;75:301–5.

 51. Mowlem FD, Rosenqvist MA, Martin J, Lichtenstein P, Asherson P. Larsson 
H (2019) Sex differences in predicting ADHD clinical diagnosis and phar-
macological treatment. Eur Child Adolesc Psychiatry. 2019;28:481–9.

 52. van der Ende J, Verhulst FC, Tiemeier H. Agreement of informants on 
emotional and behavioral problems from childhood to adulthood. 
Psychol Assess. 2012;24:293.

 53. Hemmingsson H, Ólafsdóttir LB, Egilson ST. Agreements and disagree-
ments between children and their parents in health-related assessments. 
Disabil Rehabil. 2017;39:1059–72.

 54. Sibley MH, Arnold LE, Swanson JM, Hechtman LT, Kennedy TM, Owens E. 
Variable patterns of remission from ADHD in the multimodal treatment 
study of ADHD. Am J Psychiatry. 2021. https:// doi. org/ 10. 1176/ appi. ajp. 
2021. 21010 032.

 55. Evans SW, Langberg JM, Schultz BK, Vaughn A, Altaye M, Marshall SA. 
Evaluation of a school-based treatment program for young adolescents 
with ADHD. J Consult Clin Psychol. 2016;84:15.

 56. Langberg JM, Epstein JN, Becker SP, Girio-Herrera E, Vaughn AJ. Evaluation 
of the homework, organization, and planning skills (HOPS) intervention 
for middle school students with attention deficit hyperactivity disorder 
as implemented by school mental health providers. School Psych Rev. 
2012;41:342–64.

 57. DuPaul GJ, Evans SW, Mautone JA, Owens JS, Power TJ. Future directions 
for psychosocial interventions for children and adolescents with ADHD. J 
Clin Child Adolesc Psychol. 2020;49:134–45.

 58. National Institute for Health and Care Excellence. Attention deficit hyper-
activity disorder: diagnosis and management. NICE guideline [NG87]. 
2019. https:// www. nice. org. uk/ guida nce/ ng87. Accessed 18 Dec 2021.

 59. Chan E, Fogler JM, Hammerness PG. Treatment of attention-deficit/
hyperactivity disorder in adolescents: a systematic review. JAMA. 
2016;315:1997–2008.

 60. Collett BR, Ohan JL, Myers KM. Ten-year review of rating scales. V: scales 
assessing attention-deficit/hyperactivity disorder. J Am Acad Child Ado-
lesc Psychiatry. 2003;42:1015–37.

 61. Becker SP, Luebbe AM, Langberg JM. Co-occurring mental health prob-
lems and peer functioning among youth with attention-deficit/hyperac-
tivity disorder: a review and recommendations for future research. Clin 
Child Fam Psychol Rev. 2012;15:279–302.

 62. Morgensterns E, Alfredsson J, Hirvikoski T. Structured skills training for 
adults with ADHD in an outpatient psychiatric context: an open feasibility 
trial. ADHD Attention Deficit and Hyperactivity Disorders. 2016;8:101–11.

 63. Hirvikoski T, Waaler E, Alfredsson J, Pihlgren C, Holmström A, Johnson A. 
Reduced ADHD symptoms in adults with ADHD after structured skills 
training group: results from a randomized controlled trial. Behav Res Ther. 
2011;49:175–85.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1176/appi.ajp.2021.21010032
https://doi.org/10.1176/appi.ajp.2021.21010032
https://www.nice.org.uk/guidance/ng87

	Associated predictors of functional impairment among adolescents with ADHD—a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Functional impairment in adolescents with ADHD
	The influence of ADHD symptoms on functional impairment
	The influence of comorbid symptoms on functional impairment
	The influence of sex on functional impairment
	The adolescent perspective on functional impairment
	Aim and hypotheses

	Methods
	Design, participants, and procedure
	Measurements
	ADHD diagnosis
	Sex and age
	Medication status
	Current ADHD presentation
	Symptom domains of ADHD
	Comorbid symptoms

	Outcomes
	Power calculations
	Analyses

	Results
	Sample characteristics
	Group differences and the potential influence of sex
	Associations between ADHD presentation and functional impairment
	Associations between ADHD domains and functional impairment for adolescents with ADHD
	Self-rated functional impairment
	Parent-rated functional impairment


	Discussion
	Group and sex differences
	The influence of ADHD presentation on functional impairment
	The influence of inattention and hyperactivityimpulsivity on functional impairment
	The influence of comorbid symptoms on functional impairment

	Limitations
	Conclusions
	Acknowledgements
	References




