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Objective: School-age children with attention-deficit/hyperactivity disorder (ADHD) have reduced health-related quality of life (HRQoL), but it is
unclear whether this is also true for preschool children. It is unknown whether parent training (PT) improves HRQoL. This study compared HRQoL in
preschool children with ADHD with age-matched children from the general population; examined whether PT improves HRQoL; and tested if
treatment-related changes in HRQoL were mediated by improvements in ADHD, parent efficacy, and family stress.

Method: Parents of 164 children age 3–7 years with an ADHD diagnosis participated in a randomized controlled trial comparing the New Forest
Parenting Programme and treatment as usual. Measures of HRQoL, ADHD, parent efficacy, and family stress were completed at baseline, post-
treatment, and 36-week follow-up. Child baseline HRQoL was compared with two general population-based reference groups. PT effects were analyzed
using linear models and mediation analyses.

Results: Preschoolers with ADHD had lower HRQoL than the reference groups. The New Forest Parenting Programme, but not treatment as usual,
was associated with improvement in psychosocial HRQoL at posttreatment (change 2.28, 95% CI [0.78, 3.77]) and at 36-week follow-up (change 2.05,
95% CI [0.56, 3.54]). This difference between treatment arms was not statistically significant. Parent efficacy and family stress scores at posttreatment
significantly mediated improvements in HRQoL at 36-week follow-up; ADHD scores at posttreatment did not.

Conclusion: ADHD negatively impacts HRQoL in early childhood. PT for ADHD has the potential to improve HRQoL independently of its effects
on ADHD symptoms.

Clinical trial registration information: A Controlled Study of Parent Training in the Treatment of ADHD in Young Children (D’SNAPP);
http://clinicaltrial.gov/; NCT01684644.
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ttention-deficit/hyperactivity disorder (ADHD)
is a common childhood neurodevelopmental
disorder. Onset is usually in early childhood, and
the disorder often persists into adolescence and adulthood.1

ADHD impairs many aspects of the child’s life emotionally,
socially, and academically.2 ADHD in preschool children is
more likely to manifest as hyperactivity/impulsivity,3,4 and
if symptoms persist over time into school,5 this can lead to
academic underachievement; low self-esteem; and poor re-
lationships with peers, teachers, and parents.3,6,7 In the
long-term, preschool ADHD can increase the risk of
criminality8,9 and the development of comorbidities such as
anxiety or depression.7,10,11 Moreover, it was recently
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estimated that elevated symptoms of hyperactivity in pre-
school children is associated with a 17-fold increase in so-
cial, educational, clinical, and family-borne costs in
adolescence/early adulthood.12

Lower levels of parent-reported and child self-reported
health-related quality of life (HRQoL) are well docu-
mented in school-age children with ADHD compared with
children without the disorder13,14; however, the literature
on preschool ADHD is minimal.15 HRQoL is a multidi-
mensional concept representing an “individual’s subjective
perception of the impact of his/her health status of disease
and treatment, on physical, psychological and social func-
tion.”16 It is not known if the link between ADHD and low
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HRQoL is already present in preschool, but it is possible
that this is not the case because of developmental differences
between preschool and school-age children.17,18 Further-
more, school entry might impact HRQoL in children with
ADHD secondary to new relationships and demands.

The focus of ADHD treatment trials has increasingly
been on everyday functional outcomes in addition to
ADHD symptom reduction.13,15 HRQoL indexes clinical
improvements by providing a global evaluation of the
impact treatment has on several domains, such as everyday
functioning, relationships with peers, and overall well-be-
ing.19 Pharmacological treatments for ADHD, such as
atomoxetine and methylphenidate, have been shown to
improve HRQoL in school-age children with ADHD.20–23

International clinical guidelines recommend non-
pharmacological interventions, including parent training
(PT), as first-line treatment for preschool ADHD, and to
the best of our knowledge, no studies have examined
whether nonpharmacological treatments, including PT,
improve HRQoL.

We recently reported the initial results from a large
multicenter randomized controlled trial24,25 comparing a
specialist PT program for preschool ADHD, the New
Forest Parenting Programme (NFPP),26 and non-
pharmacological treatment as usual (TAU) in the treatment
of preschool children with ADHD referred to specialist
ADHD hospital-based services in Denmark (D’SNAPP
study).25 The NFPP was shown to be superior not only to
TAU with regard to the primary outcome, ie, ADHD-
symptoms25 (effect size d ¼ 0.30, 95% CI
[�0.54, �0.08]), but also to increased levels of parenting
efficacy (Parenting Sense of Competence efficacy subscore
[PSOC-efficacy] effect size d ¼ 0.32, 95% CI [0.10, 0.53])
and family strain (Family Strain Index [FSI] effect size
d ¼ �0.29, 95% CI [�0.53, �0.05]).

In this article, we report a secondary reanalysis of the
D’SNAPP data.25 Our aims were to compare the children’s
baseline HRQoL with HRQoL in children from two
different age-matched general population reference groups;
examine whether receiving PT is associated with improve-
ment of the child’s HRQoL and if there is a difference
between PT and TAU in this regard; and test if potential
HRQoL improvements are mediated by improvements in
ADHD, parent efficacy, and family stress. Based on the
existing literature and the fact that both the NFPP and
TAU in the current study had significant active treatment
components, we predicted that preschool children with
ADHD would have significantly reduced HRQoL
compared with normal populations; nonpharmacological
treatment in general would show positive effects on
HRQoL, ie, both the NFPP and TAU, but that this effect
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would be stronger in the NFPP; and reductions in ADHD
symptom scores and family stress and improvements in
parent efficacy would statistically mediate treatment-related
improvements in HRQoL.

METHOD
Study Sample
The current study included children from the D’SNAPP
study.25 The study design has been described in detail
elsewhere.24,25 The D’NSAPP study was approved by the
ethics committee for the Central Denmark Region (No. 1-
10-72-140-12) and by the Danish Data Protection Agency
(No. 1-16-02-611-15). Written informed consent was ob-
tained from parents of all participating children.25

In brief, children were recruited from three different
ADHD preschool clinics (3–7 years old) in the Danish
Child and Adolescent Mental Health Services. Exclusion
criteria were intellectual disabilities (IQ < 70), autism
spectrum disorder diagnosis, already receiving pharmaco-
logical and/or psychological treatment for ADHD, severe
parental psychiatric disorder (ie, untreated psychosis, bipo-
lar or severe depressive disorder), and severe social adversity
in the home (ie, active child protection involvement). In the
D’SNAPP study, 164 children and their parents were
randomly assigned to either NFPP (n ¼ 88) or TAU (n ¼
76). Parents completed measures of child ADHD symp-
toms, parent efficacy, family stress, and HRQoL at baseline
(T1, week 0), posttreatment (T2, week 12), and 36-week
follow-up (T3, week 48). The study sample was represen-
tative of Danish children of the same age who received an
ADHD diagnosis during the same period as the recruitment
period with regard to relevant sociodemographic charac-
teristics, such as parents’ age, educational level, and
employment status.25 Only children whose parents filled
out the HRQoL questionnaire at baseline were included in
the current study.

Measures
HRQoL. Parents completed the Child Health
Questionnaire–Parent Form 28 (CHQ-PF28), a generic
parent-reported HRQoL measure for children and adoles-
cents.27 It is validated for children age 5–18 years and
consists of 13 unique physical and psychosocial domains
(see Table S1, available online, for different domains) based
on 28 Likert-type scale items (eg, “very often” to “never”).27

These domains measure different aspects of the child’s
functioning, well-being, and social relationships. According
to the CHQ user manual,27 each domain is standardized on
a 0–100 continuum, where a higher score corresponds to
better quality of life. Scores can further be calculated to
form two summary scales, Psychosocial Summary Scale
Journal of the American Academy of Child & Adolescent Psychiatry
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(PsS) and Physical Summary Scale (PhS), using means and
standard deviations from the combined general U.S. pop-
ulation available in the instructions manual. To simplify
scoring, PsS and PhS scores are standardized using a linear T
score transformation (mean [SD] ¼ 50 [10]). We calculated
z-scores for PsS and PhS to compare with scores in the
reference group. Internal consistency of the scales in the
current study was adequate, ie, at baseline, Cronbach a was
0.83 for PsS and 0.77 for PhS.

Child ADHD Symptoms. Parents completed the ADHD
Rating Scale (ADHD-RS) IV–Preschool Version.28,29 This
scale includes 18 items, each rated by one of the parents on
a 4-point Likert-type scale from 0 (“not at all”) to 3 (“very
often”). The scale generates a total score (0–54 points), and
a higher score corresponds to more frequent and severe
ADHD symptoms.29,30 In earlier studies, internal consis-
tency has been estimated to be adequate, and the test-retest
reliability has been estimated to be high.28

Parent Efficacy. The PSOC31 was used to measure parental
self-efficacy. The scale includes 17 items, each rated on a 6-
point Likert-type scale from 1 (“strongly disagree”) to 6
(“strongly agree”). The scale generates two dimensions,
satisfaction and efficacy; only the efficacy dimension was
used in the current study. A higher score reflects a stronger
feeling of competence, problem-solving ability, and
parenting capability.

Family Stress. The FSI32 was used to assess levels of family
stress in the context of living with a child with ADHD. The
scale is a 6-item parent-report questionnaire with a higher
score indicating greater impairment in family functioning.

Treatment Conditions
The NFPP is an individually delivered program specifically
developed for parents of preschool children with ADHD.33

It includes five core elements: psychoeducation about
ADHD in preschool children to improve parents’ under-
standing of their child’s behavior; scaffolding to help parents
work from their child’s level of development; promoting
proactive parent–child interaction to support child devel-
opment and reduce parent stress; play-based strategies to
improve the child’s attention, impulsivity, and self-
regulation; and guidance in the use of specific behavioral
strategies to improve behavior and ADHD symptoms.25,33

Parents received eight sessions over 12 weeks delivered
individually by a trained NFPP therapist (psychologists
[n ¼ 2], nurse specialist [n ¼ 1], or preschool teacher
[n ¼ 1]).

TAU consisted of a standard package of psycho-
education by specialized staff (psychologists [n ¼ 3] and
Journal of the American Academy of Child & Adolescent Psychiatry
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nurse specialists [n ¼ 3]) delivered in a group format.
Parents were offered three to four group sessions of 2 to 3
hours over a 12-week period. Some parents were offered
individual sessions in addition to or instead of group
intervention.25 The sessions included education about
ADHD in preschool children, including how ADHD im-
pacts play and development and interrupts daily routines.
Parents were also offered practical advice on how to support
their child.

Reference Groups
Data on HRQoL from two different general population
reference groups were used for comparison. Reference group
1 consisted of 10,651 children age 4–11 years participating
in a 2015 Dutch general population study by Houben-van
Herten et al.34 Permission to use the data was granted from
the first author (mail correspondence with Houben-van
Herten). The data were categorized according to gender
and age, and only data on the subgroups of children age 4–5
years (n ¼ 2,584) and 6–7 years (n ¼ 2,608) were used for
comparison with our clinical sample.34 From this point on,
these subgroups will be referred to as subgroup I (girls 4–5
years of age, n ¼ 1,249), subgroup II (boys 4–5 years of age,
n ¼ 1,355), subgroup III (girls 6–7 years of age, n ¼
1,295), and subgroup IV (boys 6–7 years of age, n ¼
1,313). Reference group 2 consisted of American children
age 5–18 years drawn from the general population to obtain
normative data. The data were available for comparison in
the CHQ manual.27 To achieve the most relevant com-
parison, we used only data on children age 5–7 years (n ¼
73) from the American reference group.

Statistical Analysis
All children with CHQ-PF28 data at T1 constituted the
final study sample and were included in the analyses. For
our first aim in this study, we compared HRQoL (ie, the
CHQ-PF28 data) assessed at T1 in the study sample with
HRQoL in the two reference groups, using observed
descriptive data on all subdomains. The mean score for the
two CHQ-PF28 summary scales, PsS and PhS, in the study
sample was compared with the mean scores from the
reference groups, using z-scores to perform a two-sample t
test. Because none of the reference groups included data for
3-year-old children, a sensitivity analysis was performed
excluding data on the 3-year-olds in our sample.

For our second aim, to examine whether receiving PT is
associated with improvement of the child’s HRQoL, we
used a mixed model with a random intercept for each child.
First, we examined the overall change in CHQ-PF28
summary scores from T1 to T2 and T1 to T3 with time,
gender, and age as covariates. This was to study whether
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nonpharmacological treatment in general improved the
HRQoL of the children. Second, to compare the individual
change in the two treatment arms and the difference be-
tween these changes, we fitted a model with time, gender,
age, treatment group, and their interaction as the inde-
pendent variables. A mixed model implicitly assumes that
data are missing at random and uses all available observa-
tions and accounts for correlation within persons. The as-
sumptions underlying the mixed models were checked by
graphical inspection of the distribution of the random in-
tercepts and the residuals. Furthermore, we calculated the
effect size using standardized measure for Cohen’s d for
changes in summary scores over time in each treatment
group.

Finally, for our third aim, to test if potential HRQoL
improvements are mediated by improvements in ADHD,
parent efficacy, and family stress, following the method
proposed by Preacher and Hayes,35 we used the Stata
command -sureg- to explore if the effect of treatment on
HRQoL measured at T3 was mediated by ADHD-RS,
PSOC-efficacy, and FSI scores at T2. To perform the
analysis, we conducted the following steps: First, the pro-
posed intervening variable was regressed on treatment
assignment. Second, the outcome, HRQoL (we examined
only PsS) measured at T3 was regressed on treatment
assignment and on the proposed intervening variable. To
make a causal interpretation more plausible, we adjusted for
baseline values of the mediator being examined (ie, ADHD-
RS, PSOC-efficacy, or FSI) and the dependent variable
HRQoL in both regressions. A nonparametric bootstrap
analysis, using 5,000 replications, was used to generate bias-
corrected (BC) 95% CI. The indirect effect of group
assignment on PsS at T3 can be interpreted as the increase
we would expect to see in PsS at T3 while holding X
constant and increasing the mediator (ADHD-RS, PSOC-
efficacy, or FSI) at T2 to whatever value it would attain
under a unit increase of X. If zero is not contained in the
BC 95% CI for the indirect effect, a statistically significant
indirect effect is judged to be present. All analyses were
performed in STATA 15.1 (Stata Statistical Software:
Release 15; StataCorp LLC, College Station, Texas).

RESULTS
Attrition
CHQ-PF28 was available for 160 of 164 children at T1.
Of these, 85 were randomly assigned to NFPP and 75 to
TAU. At T2, parents of 143 children (89% of 160
children) completed the questionnaire, and at T3, parents
of 144 children (90%) completed the questionnaire
(Figure 1).
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Baseline Characteristics
Baseline characteristics of the 160 children included in the
current study sample are shown in Table 1. The mean (SD)
child age was 5.80 (1.04) years, and the majority were boys
(72.50%). The mean (SD) ADHD-RS score was 34.42
(9.49). More than half of the children lived with both of
their parents (66%), and most of the parents had a high
school education or higher (79% of mothers, 69% of fa-
thers) and were employed (74% of mothers, 65% of
fathers).

HRQoL of Preschool Children With ADHD
Mean CHQ-PF28 scores for preschool children with
ADHD and the subgroups from reference group 1 (the
Dutch population study) are displayed in Figure 2, divided
in four groups based on age and gender according to
reference group 1. In general, children with ADHD scored
lower than children from the reference subgroups in all
domains. The differences were most pronounced with re-
gard to the psychosocial subdomains, whereas there was less
difference in the physical subdomains. This overall pattern
was reflected in the summary scores where the mean PsS
was significantly lower for the children with ADHD
compared with the reference subgroups (all p < .01). The
corresponding analyses on the mean PhS did not show any
statistically significant differences between the study sample
subgroups and the reference subgroups (all p > .05).

Sensitivity analyses excluding the 3-year-olds (the age
that was not represented in the reference group) did not
change the results. The comparison with reference group 2
had the same outcomes, ie, children with ADHD scored
significantly lower on the psychosocial domains (mean [SD]
PsS for the study sample children age 5–7 years versus
reference group 2: 38.07 [10.72] versus 52.10 [7.90], p <
.001) (see Table S2, available online), but not in the
physical domains.

HRQoL After Treatment
Table 2 shows adjusted mean changes from T1 to T2 and
T1 to T3 for the ADHD-RS, PSOC-efficacy, FSI, and
CHQ summary scales. For the whole study sample, a sta-
tistically significant improvement was observed in PsS at T2
and at T3, but the same improvement was not observed for
PhS (Table 2). As in the primary analysis in the D’SNAPP
study, a significant decrease was observed for the ADHD-
RS and FSI and an increase was observed for PSOC-
efficacy from T1 to T2 and from T1 to T3 (Table 2).

Divided into treatment arms, a significant improve-
ment was observed in PsS for the NFPP group, but not
for the group that received TAU (Table 2). For the PhS,
Journal of the American Academy of Child & Adolescent Psychiatry
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FIGURE 1 Flowchart of Study Sample

Note: Reason for dropouts between T1 and T2 and T2 and T3 is unknown. CHQ ¼ Child Health Questionnaire; NFPP ¼ New Forest Parenting Programme; RCT ¼ ran-
domized controlled trial; TAU ¼ treatment as usual; T1 ¼ baseline; T2 ¼ posttreatment; T3 ¼ 36-week follow-up.

QUALITY OF LIFE IN PRESCHOOL CHILDREN WITH ADHD
there were no significant changes for either of the treat-
ment arms from T1 to T2 or from T1 to T3. The
adjusted change in PsS score over time for the two
treatment arms is illustrated in Figure S1 (available on-
line). There was no statistically significant difference be-
tween the change in PsS from T1 to T2 for the two
treatment arms, NFPP versus TAU (2.57, 95% CI
[�5.56, 0.42], p ¼ .09), or from T1 to T3 (2.64
[�5.62, 0.35], p ¼ .08).

The mean observed summary scores with 95% CI for
ADHD-RS, PSOC-efficacy, FSI, PsS, and PhS for both
treatment arms at T1, T2, and T3 are provided in Table S3
(available online). In addition, the observed mean scores for
each CHQ subdomain at all time points are presented in
Table S4 (available online).
Journal of the American Academy of Child & Adolescent Psychiatry
Volume - / Number - / - 2020

Downloaded for Anonymous User (n/a) at BS - Aarhus Universitets Bi
For personal use only. No other uses without permission.
Mediators of Treatment-Related Improvements in
HRQoL
The mediation analyses are illustrated in Figure 3A–C. The
ADHD-RS score at T2 (Figure 3A) did not have a statistically
significantly indirect effect (IE) on the increase in PsS at T3
(IE¼ 1.00, BC 95%CI [�0.08, 2.55]). However, there was
a statistically significant IE of both PSOC-efficacy (IE ¼
0.94, BC 95%CI [0.17, 2.22]) and FSI (IE¼ 1.17, BC 95%
CI [0.26, 2.52]) on the increase in PsS at T3 (Figure 3B, C).
This means that a higher score at T2 on the PSOC-efficacy
measure mediated a higher PsS score at T3, whereas a
lower score on the FSI measure at T2 mediated a higher PsS
score at T3. We adjusted for baseline scores of the mediator
being interpreted, meaning that the posttreatment values of
X at T2 was the difference in score between two children, one
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TABLE 1 Baseline Characteristics of Children in the Study
Sample and Their Parents

Characteristics Study Sample (N ¼ 160)
Child
Age group
3e5 years 91 (56.90%)
6e7 years 69 (43.10%)

Gender
Girls 44 (27.50%)
Boys 116 (72.50%)

ADHD-RS, mean (SD) 34.42 (9.49)
Comorbid psychiatric
diagnoses (ICD-10)
Conduct disorder
(F91.x; F92.x)

13 (8.10%)

Emotional disorder (F93) 7 (4.40%)
Disorder of social
functioning (F94.x)

6 (3.80%)

Other behavioral and
emotional disorder (F98.x)

6 (3.80%)

Borderline intellectual
functioning
(R41.83: IQ [ 70e84)

11 (6.90%)

Tics disorder (F95) 4 (2.50%)
Specific developmental
disorder (F80eF89
[excluding F84])

46 (28.80%)

Parents
Mother’s age, y, mean (SD) 35.20 (5.50)
Father’s age, y, mean (SD) 37.40 (5.80)
Living arrangement
Single parent 30%
Both parents 66%
Foster or unknown 4%

Mother’s highest education
level
Elementary school 14%
High school level 47%
Bachelor’s degree and above 32%

Father’s highest education
level
Elementary school 10%
High school level 40%
Bachelor's degree and
above

19%

Mother employed 74%
Father employed 65%
Mother ever received a
psychiatric diagnosis

27%

Father ever received a
psychiatric diagnosis

16%

Note: ADHD-RS¼ Attention-Deficit/Hyperactivity Disorder Rating Scale;
ICD-10 ¼ International Classification of Diseases, Tenth Revision.
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receiving TAU and one receiving NFPP, who had the same
baseline measurement value of X at T1.

DISCUSSION
To the best of our knowledge, this is the first study to
explore HRQoL in preschool children with ADHD using
HRQoL as an outcome in a nonpharmacological treatment
trial. Our results showed that children with ADHD in this
age group had substantially lower parent-reported HRQoL
compared with age-matched children from the general
population before receiving treatment. This effect was seen
most strongly in the psychosocial domains. When the
NFPP and TAU were considered together, treatment was
shown to significantly increase the children’s psychosocial
HRQoL post treatment (T2), an increase that was still
present at the 36-week follow-up (T3). Specialized PT in
the NFPP seemed to have a better outcome than TAU, but
against our hypothesis we found no difference between the
changes over time in the two treatment arms with the
current sample size. Adjusting for baseline values of the
mediator, both PSOC-efficacy and FSI had a statistically
mediating effect on PsS at T3, while ADHD-RS at T2
did not.

HRQoL in Preschool Children With ADHD
The children with ADHD had a lower score across almost
all subdomains of the HRQoL measure, CHQ, compared
with children in the reference groups drawn from general
populations. This pattern was similar across age and gender
and was comparable to prior studies using different HRQoL
instruments in older children with ADHD.14,20–22,36 A
meta-analysis on HRQoL found a correlation between
increasing age and reduced HRQoL in children and ado-
lescents with ADHD.14 However, compared with other
studies examining HRQoL with the CHQ-PF28 in older
children with ADHD,7,27,37–39 our preschool sample
seemed to score the same, or even a bit lower in some
subdomains (eg, the behavioral subdomain). Further studies
examining potential differences in subdomains as well as
overall HRQoL between preschool and older children with
ADHD are needed.

HRQoL After Treatment
Treatment was associated with HRQoL improvements for
both treatment arms, although HRQoL levels were still
lower (around 1 SD in the mean PsS score) compared
with the two general population-based reference groups
after treatment. This has also been seen in pharmacolog-
ical treatment studies,22 indicating that even with effective
treatment ADHD remains impairing. Interestingly, even
Journal of the American Academy of Child & Adolescent Psychiatry
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FIGURE 2 Mean Subdomains Child Health Questionnaire Scores for Study Sample and Reference Group 1, Divided Into
Subgroups
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Note: Subgroup 1 ¼ girls age 4–5 years old (n ¼ 1,249); subgroup 2 ¼ boys age 4–5 years old (n ¼ 1,355); subgroup 3 ¼ girls age 6–7 years old (n ¼ 1,295); subgroup 4 ¼
boys age 6–7 years old (n ¼ 1,313). BE ¼ behavior; BP ¼ bodily pain; CHQ ¼ Child Health Questionnaire; FA ¼ family activity; FC ¼ family cohesion; GH ¼ general health;
MH ¼mental health; PE ¼ parent impact: emotional; PF ¼ physical function; PhS ¼ Physical Summary Scale; PsS ¼ Psychosocial Summary Scale; PT ¼ parent impact: time;
REB ¼ role/social emotional behavior; RP ¼ role/social: physical; SE ¼ self-esteem.
*Difference in score is significant calculated from z-score, p < .001.

QUALITY OF LIFE IN PRESCHOOL CHILDREN WITH ADHD
though there was no statistical significance between the
treatment arms, the improvement in the PsS score was
significant only in the NFPP group. This might be due to
the way the two treatments are delivered and focused.
Both treatments aim at giving the parents a better un-
derstanding of their child’s disorder and how to manage
the child’s difficulties. However, an important difference
may be that the NFPP adapts the treatment specifically
for each child and family in individual sessions.26 This
might explain why the largest improvements for NFPP in
the present study were observed in the subdomains
relating to behavior, mental health, self-esteem, and family
activities (see Table S4, available online). However, in
both the NFPP and TAU, parents are asked to praise
their child for positive behavior, which could help to
improve the child’s overall self-esteem and have a positive
effect on the family’s time together. For TAU, there were
improvements in the same subdomains, but not to the
same extent.
Journal of the American Academy of Child & Adolescent Psychiatry
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Mediators of Treatment-Related Improvements in
HRQoL
We wanted to examine if improvements in HRQoL were
due to the beneficial effects of treatment on ADHD and/or
on parents’ perception of themselves and their child. We
found no evidence that increases in HRQoL were mediated
by reduced ADHD symptoms. However, the BC 95% CI
for the indirect effect of ADHD-RS at T2 (IE ¼ 1.00, BC
95% CI [�0.08; 2.55]) had a lower boundary very close to
zero, which indicates that low ADHD-RS at T2 most likely
had a positive effect on HRQoL at T3. It has been shown
that reductions in core ADHD symptoms are associated
with improved social skills and a greater academic
outcome,2 which is likely to affect overall HRQoL posi-
tively. Earlier trials examining the effect of medication
(atomoxetine and methylphenidate) have reported that a
reduction in ADHD symptoms after end of treatment was
associated with improved HRQoL.20,21,36 However,
HRQoL might not be as sensitive an outcome as ADHD
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symptoms in the current trial with relatively short follow-
up, and improvements in HRQoL may lag behind
changes in ADHD. Medication trials in school-age children
with ADHD report that improvements in ADHD symp-
toms and HRQoL are maintained up until 24 months after
end of treatment.20,40 In the current study, the positive
outcome on HRQoL in the overall sample was also main-
tained at 36 weeks (ie, 9 months) of follow-up, which could
indicate a lasting effect. Future studies with larger study
populations and longer follow-up are needed to further
explore whether a decrease in ADHD core symptoms me-
diates long-lasting improvements in HRQoL.

Better parental efficacy and lower overall stress and
conflicts in the family appear to impact the child’s HRQoL
positively, as reflected in the statistically significant indirect
effect of both an improved PSOC-efficacy score and a
reduced FSI score at T2. This corroborates findings from a
previous study showing that reduction of negative parenting
behaviors by PT mediates a reduction in the child’s oppo-
sitional behaviors.41 As mentioned, the NFPP was more
focused on the individual family than TAU, and the family
receiving the NFPP intervention scored higher in the
PSOC-efficacy after treatment (Table 2). This effect was
also reflected in the mediation analysis in the direct effect of
treatment assignment (Figure 3C, path a).

With the significant mediating effect of PSOC-efficacy
and FSI and the nonsignificant mediating effect of ADHD-
RS, it is difficult to say whether the improved HRQoL is
caused by real changes in the child’s HRQoL or the parents’
perception of the child’s HRQoL. PT may improve the
HRQoL from the parents’ point of view because it reduces
stress and increases their sense of efficacy. It could also be that
the intervention provides the parents with strategies to manage
the child’s behavior as well as advice and strategies on how to
look after themselves. As HRQoL is a subjective measure, and
the children in the current study were too young to rate
HRQoL themselves, we were not able to explore whether the
impact of the NFPP on HRQoL is a real effect or rather a
change in the parents’ appraisal of their situation.

This study has several strengths. It is the first study to
examine HRQoL in a large sample of preschool children with
ADHD and compare them with children from general pop-
ulations. The children in the current study have previously
been described to be representative of Danish children in the
same age group diagnosed with ADHD,25 and the results are
therefore likely to be generalizable to other developed coun-
tries. To measure HRQoL, we used a widely used, validated
questionnaire, making comparison of results with studies of
school-age children with ADHD possible.11,37 Also, our re-
sults were compared with two separate general population
reference groups from two different countries. Furthermore, it
Journal of the American Academy of Child & Adolescent Psychiatry
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FIGURE 3 Mediation Model of the Attention-Deficit/Hyperactivity Disorder Rating Scale, Parenting Sense of Competence Scale,
efficacy subscale, and Family Strain Index Scores at Posttreatment Effect on Psychosocial Summary Scale
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Note: Path a is the effect of treatment assignment (New Forest Parenting Programme versus treatment as usual) on the specific variable, controlled for the baseline values
of ADHD-RS (A), PSOC-efficacy (B) and FSI (C) score and PsS score (negative estimates correspond to reduced attention-deficit/hyperactivity disorder symptoms/FSI score,
and positive estimates correspond to improved PSOC-efficacy score). Path b is the effect of a unit change in the intervening variable (ADHD-RS/PSOC-efficacy/FSI) on the
outcome (PsS), controlled for treatment assignment and the baseline values of ADHD-RS/PSOC-efficacy/FSI score and PsS score (positive estimates correspond to an
improvement). Path c0 is the direct effect of treatment assignment on the outcome, controlled for the baseline values of ADHD-RS/PSOC-efficacy/FSI score and PsS score
(positive estimates correspond to an improvement). ADHD-RS ¼ Attention-Deficit/Hyperactivity Disorder Rating Scale; BC ¼ bias-corrected; FSI ¼ Family Strain Index; IE ¼
indirect effect; PSOC-efficacy ¼ Parenting Sense of Competence efficacy subscore; PsS ¼ Psychosocial Summary Scale; T1 ¼ baseline; T2 ¼ posttreatment; T3 ¼ 36-week
follow-up.

QUALITY OF LIFE IN PRESCHOOL CHILDREN WITH ADHD
was the first study to examine HRQoL in a large rigorous
randomized controlled trial of nonpharmacological treatment.
We found there was an increase in PsS after end of treatment
but not in PhS, which strengthens the internal validity. We
examined both treatment-induced reductions in symptoms
and changed parent efficacy and family stress as mediating
factors to the improved HRQoL.

However, there were some limitations to be acknowl-
edged. First, the absence of Danish norm data for the CHQ
led to comparison with reference groups from other coun-
tries, ie, The Netherlands and the United States. However,
it may be argued that especially The Netherlands is likely to
be similar to Denmark with regard to most of these pa-
rameters.42,43 Second, the CHQ was originally developed
for children age 5–18 years, and our study sample included
children as young as 3 years old. Nonetheless, one of our
reference groups included 4-year-olds, and the question-
naire has previously been successfully applied by others for
children as young as 4 years old.34,44 Also, our sensitivity
analysis excluding the 3-year-olds did not change the results.
Third, in the current study with children as young as 3 years
old, it was not possible to use self-report questionnaires.
Some studies of older children with ADHD have shown
that parents often rate their children as having a lower
HRQoL than the children do themselves,11 while other
Journal of the American Academy of Child & Adolescent Psychiatry
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studies have found no discrepancy between child and parent
ratings.14 Fourth, comorbid physical conditions and other
psychiatric conditions, such as anxiety and oppositional
defiant disorder, could also have an effect on HRQoL, but
we did not have the data to examine this. Fifth, as this study
was a secondary analysis, the original study was not designed
to ensure power to examine whether the NFPP was superior
to TAU in increasing children’s HRQoL.

In summary, the findings in the present study support
the view that ADHD has a negative impact on preschool
HRQoL especially within psychosocial domains. The
impact on preschool children seems to be at least as serious
as that observed in school-age children with ADHD.
Overall, early intervention with nonpharmacological treat-
ment seems to have the potential to improve not only the
child’s core symptoms of ADHD but also HRQoL. How-
ever, the effect was not significantly greater in the NFPP or
TAU. The improvement in HRQoL did not seem to be
driven by reductions in ADHD symptoms, while changes in
parent efficacy and family stress had a positive effect. Future
research could explore which treatment elements in PT
programs might be most efficacious and compare the effect
of nonpharmacological treatment with pharmacological
treatment. Finally, long-term effects of improved HRQoL
and how this may translate into daily functioning and social
www.jaacap.org 9
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educational outcome need to be studied in more detail for
children diagnosed with ADHD at an early age.
1

Accepted May 26, 2020.

Mss. Larsen and Lange, and Drs. Sonuga-Barke, Thomsen, and Rask are with
Aarhus University, Denmark. Dr. Sonuga-Barke is also with Kings College,
London, UK. Dr. Daley is with the University of Nottingham, UK.

The Lundbeck Foundation funded salary and conference expenses for the first
author (L.B.L.) in relation to her performance of the study, but had no further
involvement in the process of writing the article. The original study, the D’SNAPP
study, was supported by research grants from TrygFonden and Helsefonden,
Denmark, and was supported by the Central and Capital Regions of Denmark.

Preliminary results of this study were presented as a poster at the Eunethydis
5th International Conference on ADHD; September 23e26, 2018; Edinburgh,
Scotland.

Author Contributions:
Conceptualization: Rask
Resources: Lange
Supervision: Thomsen
Writing e original draft: Larsen
Writing e review and editing: Daley, Lange, Sonuga-Barke, Thomsen, Rask

Morten Frydenberg, MSc, and Jens Søndergaard Jensen, MSc, served as the
statistical experts for this research.

The authors gratefully acknowledge statisticians Morten Frydenberg, MSc, and
Jens Søndergaard Jensen, MSc, of Aarhus University, for help in designing the
analyses and statistical guidance. The authors acknowledge the specialized
staff involved in the clinical trial at the specialist ADHD clinics at the Child and
Adolescent Psychiatry departments in Risskov, Herning, and Glostrup,
0 www.jaacap.org

Downloaded for Anonymous User (n/a) at BS - Aarhus Universitets Bib
For personal use only. No other uses without permission. C
Denmark. The authors also thank the children and their parents who partici-
pated in the study.

Disclosure: Dr. Daley has provided educational talks for Eli Lilly and Com-
pany, MEDICE, and Shire/Takeda; has attended advisory boards for Eli Lilly
and Company and Shire/Takeda; and has received support for educational
travel from Eli Lilly and Company, Shire/Takeda, and MEDICE. He has also
received royalties from the sale of a self-help version of the New Forest
Parenting Programme and research funding from the National Institute for
Health Research, the Economic and Social Research Council, and Shire/
Takeda. Dr. Sonuga-Barke has received speaker fees and conference support
from Shire/Takeda and consultancy from Neurotech Solutions, Copenhagen
University, and Behandlingsskolerne, KU Leuven. He has received book roy-
alties from Oxford University Press and Jessica Kingsley Publishers. He has
received financial support from Aarhus University and Ghent University for a
visiting professorship. He is Editor-in-Chief of the Journal of Child Psychology
and Psychiatry, for which he has received an honorarium and his university has
received financial compensation. Dr. Thomsen has received speaker’s fees
from MEDICE and Shire/Takeda. Dr. Rask is a member of the advisory
research committee for TrygFonden, for which she has received an hono-
rarium. She has received book royalties from FADL. Ms. Lange has provided
educational talks for MEDICE. She has received teaching fees from the
Central Danish Health Region from a New Forest Parent Training Course for
professionals. Ms. Larsen has reported no biomedical financial interests or
potential conflicts of interest.

Correspondence to Liva Bundgaard Larsen, BScMed, Psychiatry Research
Department, Aarhus University Hospital, Palle Juul-Jensens Boulevard 175,
Entrance K, DK-8200 Aarhus N, Denmark; e-mail: livlar@rm.dk

0890-8567/$36.00/ª2020 American Academy of Child and Adolescent
Psychiatry

https://doi.org/10.1016/j.jaac.2020.04.014
REFERENCES

1. Lahey BB, Lee SS, Sibley MH, Applegate B, Molina BSG, Pelham WE. Predictors of

adolescent outcomes among 4-6-year-old children with attention-deficit/hyperactivity
disorder. J Abnorm Psychol. 2016;125:168-181.

2. Sayal K, Washbrook E, Propper C. Childhood behavior problems and academic out-
comes in adolescence: Longitudinal population-based study. J Am Acad Child Adolesc
Psychiatry. 2015;54:360-368.e2.

3. Hardy KK, Kollins SH, Murray DW, et al. Factor structure of parent- and teacher-rated
attention-deficit/hyperactivity disorder symptoms in the preschoolers with attention-
deficit/hyperactivity disorder treatment study (PATS). J Child Adolesc Psychopharma-
col. 2007;17:621-633.

4. DuPaul GJ, Reid R, Anastopoulos AD, Lambert MC, Watkins MW, Power TJ. Parent
and teacher ratings of attention-deficit/hyperactivity disorder symptoms: Factor structure
and normative data. Psychol Assess. 2016;28:214-225.

5. Biederman J, Petty CR, Evans M, Small J, Faraone SV. How persistent is ADHD? A
controlled 10-year follow-up study of boys with ADHD. Psychiatry Res. 2010;177:
299-304.

6. Sonuga-Barke E, Dalen L, Remington B. Do executive deficits and delay aversion make
independent contributions to preschool attention-deficit/hyperactivity disorder symp-
toms? J Am Acad Child Adolesc Psychiatry. 2003;42:1335-1342.

7. Klassen AF, Miller A, Fine S. Health-related quality of life in children and adolescents
who have a diagnosis of attention-deficit/hyperactivity disorder. Pediatrics. 2004;
114:e541.

8. Mohr-Jensen C, Steinhausen H. A meta-analysis and systematic review of the risks
associated with childhood attention-deficit hyperactivity disorder on long-term outcome
of arrests, convictions, and incarcerations. Clin Psychol Rev. 2016;48:32-42.

9. Biederman J, Faraone S, Milberger S, et al. A prospective 4-year follow-up study of
attention-deficit hyperactivity and related disorders. Arch Gen Psychiatry. 1996;53:
437-446.

10. Biederman J, Newcorn J, Sprich S. Comorbidity of attention deficit hyperactivity dis-
order with conduct, depressive, anxiety, and other disorders. Am J Psychiatry. 1991;148:
564-577.

11. Danckaerts M, Sonuga-Barke E, Banaschewski T, et al. The quality of life of children
with attention deficit/hyperactivity disorder: A systematic review. Eur Child Adolesc
Psychiatry. 2010;19:83-105.

12. Chorozoglou M, Smith E, Koerting J, Thompson MJ, Sayal K, Sonuga-Barke E. Pre-
school hyperactivity is associated with long-term economic burden: Evidence from a
longitudinal health economic analysis of costs incurred across childhood, adolescence and
young adulthood. J Child Psychol Psychiatry. 2015;56:966-975.

13. Coghill D, Hodgkins P. Health-related quality of life of children with attention-deficit/
hyperactivity disorder versus children with diabetes and healthy controls. Eur Child
Adolesc Psychiatry. 2015;25:261-271.

14. Lee Y, Yang H, Chen VC, et al. Meta-analysis of quality of life in children and ado-
lescents with ADHD: By both parent proxy-report and child self-report using PedsQL�.
Res Dev Disabil. 2016;51-52:160-172.

15. Kollins SH. Moving beyond symptom remission to optimize long-term treatment of
attention-deficit/hyperactivity disorder. JAMA Pediatr. 2018;172:901-902.

16. Leidy NK, Revicki DA, Genest�e B. Recommendations for evaluating the validity of
quality of life claims for labeling and promotion. Value Health. 1999;2:113-127.

17. Thorell LB, Rydell A. Behaviour problems and social competence deficits associated with
symptoms of attention-deficit/hyperactivity disorder: Effects of age and gender. Child
Care Health Dev. 2008;34:584-595.

18. Harpin VA. The effect of ADHD on the life of an individual, their family, and com-
munity from preschool to adult life. Arch Dis Child. 2005;90:i2.

19. Connolly MA, Johnson JA. Measuring quality of life in paediatric patients. Pharma-
coeconomics. 1999;16:605-625.

20. Perwien AR, Kratochvil CJ, Faries DE, Vaughan BS, Spencer T, Brown RT. Atom-
oxetine treatment in children and adolescents with attention-deficit hyperactivity disor-
der: What are the long-term health-related quality-of-life outcomes? J Child Adolesc
Psychopharmacol. 2006;16:713-724.

21. Yang P, Hsu H, Chiou S, Chao M. Health-related quality of life in methylphenidate-
treated children with attention-deficit-hyperactivity disorder: Results from a Taiwanese
sample. Aust N Z J Psychiatry. 2007;41:998-1004.

22. L�opez-Villalobos JA, Sacrist�an-Mart�ın AM, Garrido-Redondo M, et al. Health-
related quality of life in cases of attention deficit hyperactivity disorder with and
without pharmacological treatment. An Pediatr (English Edition). 2019;90:
272-279.

23. Coghill DR, Joseph A, Sikirica V, Kosinski M, Bliss C, Huss M. Correlations between
clinical trial outcomes based on symptoms, functional impairments, and quality of life in
children and adolescents with ADHD. J Atten Disord. 2019;23:1578-1591.

24. Lange A, Daley D, Frydenberg M, Rask CU, Sonuga-Barke E, Thomsen PH. The
effectiveness of parent training as a treatment for preschool attention-deficit/
hyperactivity disorder: Study protocol for a randomized controlled, multicenter trial
Journal of the American Academy of Child & Adolescent Psychiatry
Volume - / Number - / - 2020

lioteker from ClinicalKey.com by Elsevier on August 13, 2020.
opyright ©2020. Elsevier Inc. All rights reserved.

mailto:livlar@rm.dk
https://doi.org/10.1016/j.jaac.2020.04.014
http://www.jaacap.org


QUALITY OF LIFE IN PRESCHOOL CHILDREN WITH ADHD
of the new forest parenting program in everyday clinical practice. JMIR Res Protoc.
2015;5:e51.

25. Lange A, Daley D, Frydenberg M, et al. Parent training for preschool ADHD in routine,
specialist care: A randomized controlled trial. J Am Acad Child Adolesc Psychiatry. 2018;
57:593-602.

26. Sonuga-Barke EJS, Daley D, Thompson M, Laver-Bradbury C, Weeks A,
Thompson MJ. Parent-based therapies for preschool attention-deficit/hyperactivity dis-
order: A randomized, controlled trial with a community sample. J Am Acad Child
Adolesc Psychiatry. 2001;40:402-408.

27. HealthActCHQ. The CHQ Scoring and Interpretation Manual. Cambridge, MA:
HealthActCHQ; 2008.

28. McGoey KE, DuPaul GJ, Haley E, Shelton TL. Parent and teacher ratings of attention-
deficit/hyperactivity disorder in preschool: The ADHD rating scale-IV preschool version.
J Psychopathol Behav Assess. 2007;29:269-276.

29. DuPaul GJ, Power TJ, Anastopoulos AD, Reid R. AD/HD Rating Scale IV: Checklists,
Norms, and Clinical Interpretation. New York: Guilford; 1998.

30. Alexandre JL, Lange A, Bilenberg N, Gorrissen AM, Søbye N, Lambek R. The ADHD
Rating Scale-IV Preschool Version: Factor structure, reliability, validity, and stand-
ardisation in a Danish community sample. Res Dev Disabil. 2018;78:125-135.

31. Johnston C, Mash EJ. A measure of parenting satisfaction and efficacy. J Clin Child
Psychol. 1989;18:167-175.

32. Riley AW, Lyman LM, Spiel G, et al. The Family Strain Index (FSI). Reliability, validity,
and factor structure of a brief questionnaire for families of children with ADHD. Eur
Child Adolesc Psychiatry. 2006;15:i72-i78.

33. Sonuga-Barke E, Barton J, Daley D, et al. A comparison of the clinical effectiveness and
cost of specialised individually delivered parent training for preschool attention-deficit/
hyperactivity disorder and a generic, group-based programme: A multi-centre, rando-
mised controlled trial of the New Forest Parenting Programme versus Incredible Years.
Eur Child Adolesc Psychiatry. 2018;27:797-809.

34. Houben-van Herten M, Bai G, Hafkamp E, Landgraf JM, Raat H. Determinants of
health-related quality of life in school-aged children: A general population study in the
netherlands. PLoS One. 2015;10:e0125083.
Journal of the American Academy of Child & Adolescent Psychiatry
Volume - / Number - / - 2020

Downloaded for Anonymous User (n/a) at BS - Aarhus Universitets Bi
For personal use only. No other uses without permission.
35. Preacher KJ, Hayes AF. SPSS and SAS procedures for estimating indirect effects in simple
mediation models. Behavior Research Methods. 2004;36:717-731.

36. Newcorn JH, Spencer TJ, Biederman J, Milton DR, Michelson D. Atomoxetine treat-
ment in children and adolescents with attention-deficit/hyperactivity disorder and co-
morbid oppositional defiant disorder. J Am Acad Child Adolesc Psychiatry. 2005;44:
240-248.

37. Escobar R, Soutullo CA, Hervas A, Gastaminza X, Polavieja P, Gilaberte I. Worse quality
of life for children with newly diagnosed attention-deficit/hyperactivity disorder,
compared with asthmatic and healthy children. Pediatrics. 2005;116:e364.

38. Hakkaart-van Roijen L, Zwirs BWC, Bouwmans C, et al. Societal costs and quality of life
of children suffering from attention deficient hyperactivity disorder (ADHD). Eur Child
Adolesc Psychiatry. 2007;16:316-326.

39. Bai G, Herten MH, Landgraf JM, Korfage IJ, Raat H. Childhood chronic conditions and
health-related quality of life: Findings from a large population-based study. PLoS One.
2017;12:e0178539.

40. Harpin V, Mazzone L, Raynaud JP, Kahle J, Hodgkins P. Long-term outcomes of
ADHD: A systematic review of self-esteem and social function. J Atten Disord. 2016;20:
295-305.

41. Chronis-Tuscano A, O’Brien KA, Johnston C, et al. The relation between maternal
ADHD symptoms and improvement in child behavior following brief behavioral parent
training is mediated by change in negative parenting. J Abnorm Child Psychol. 2011;39:
1047-1057.

42. Perris C, Arrindell WA, Perris H, et al. Cross-national study of perceived parental rearing
behaviour in healthy subjects from Australia, Denmark, Italy, The Netherlands and
Sweden: Pattern and level comparisons. Acta Psychiatr Scand. 1985;72:278-282.

43. Bachmann CJ, Wijlaars LP, Kalverdijk LJ, et al. Trends in ADHD medication use in
children and adolescents in five western countries, 2005–2012. Eur Neuro-
psychopharmacol. 2017;27:484-493.

44. Raat H, Botterweck AM, Landgraf JM, Hoogeveen WC, Essink-Bot M. Reliability and
validity of the short form of the child health questionnaire for parents (CHQ-PF28) in
large random school based and general population samples. J Epidemiol Community
Health. 2005;59:75.
www.jaacap.org 11

blioteker from ClinicalKey.com by Elsevier on August 13, 2020.
 Copyright ©2020. Elsevier Inc. All rights reserved.

http://www.jaacap.org


TABLE S2 Mean Child Health Questionnaire Subdomain
Scores for Children Age 5–7 Years in Study Sample and Two

LARSEN et al.
SUPPLEMENTAL MATERIALS
FIGURE S1 Adjusted Mean Psychosocial Summary Score
According to the Two Treatment Arms

Note: Adjusted mean Psychosocial Summary Score for preschool children with
attention-deficit/hyperactivity disorder who received the New Forest Parenting
Programme and treatment as usual (TAU). NFPP ¼ New Forest Parenting Pro-
gramme; PsS ¼ Psychosocial Summary Score; TAU ¼ treatment as usual; T1 ¼
baseline; T2 ¼ posttreatment; T3 ¼ 36-week follow-up.

Reference Groups

Study Sample
(Age 5e7
Years), n ¼
125, Mean
(SD) Score

Reference
Group 1 (Age
6e7 Years),
n ¼ 1,117,
Mean (SD)

Score

Reference
Group 2 (Age 6
e7 Years), n ¼
1,117, Mean
(SD) Score

REB 65.36 (35.31) 95.68 (0.48) 94.50 (17.60)
BE 39.90 (17.06) 70.05 (1.78) 71.50 (14.90)
MH 76.93 (16.33) 82.10 (0.17) 80.30 (15.10)
SE 65.73 (22.26) 81.43 (0.74) 87.30 (13.70)
PE 59.20 (18.59) 88.71 (0.52) 81.20 (18.90)
PT 78.27 (17.35) 92.08 (0.31) 88.80 (20.20)
PF 95.56 (11.89) 94.85 (0.26) 96.70 (16.70)
RP 89.78 (24.86) 95.25 (0.09) 93.20 (22.20)
BP 73.44 (24.47) 86.41 (1.00) 84.40 (16.70)
GH 70.07 (24.16) 86.08 (0.83) 96.30 (21.40)
FA 60.20 (29.16) 89.63 (0.96) 89.20 (22.20)
FC 70.20 (25.15) 76.09 (0.83) 76.90 (21.40)
PsS 38.07 (10.72) 52.41* (0.52) 52.10* (7.90)
PhS 53.18 (8.79) 56.17 (0.04) 53.70 (10.90)

Note: Baseline mean Child Health Questionnaire scores (domain and
summary scores with SD) for children age 5–7 years with attention-deficit/
hyperactivity disorder and reference group 1, the Dutch general popu-
lation sample (children age 6–7 years), and reference group 2, the American
general population sample (children age 5–7 years). BE ¼ Behavior; BP ¼
Bodily Pain; FA ¼ Family Activity; FC ¼ Family Cohesion; GH ¼ General
Health; MH¼Mental Health; PE¼ Parent Impact: Emotional; PF¼ Physical
Function; PhS ¼ Physical Summary Scale; PsS ¼ Psychosocial Summary
Scale; PT ¼ Parent Impact: Time; REB ¼ Role/Social Emotional Behavior;
RP ¼ Role/Social Physical; SE ¼ Self-Esteem.
*p < .001.

TABLE S1 Subdomains in the Child Health Questionnaire

Scale Name
No. of
Items Questionnaire Section

Role/Social Emotional
Behavior (REB)

1 Child’s limitation due to
emotional difficulties

Behavior (BE) 4 Child’s behavior
Mental Health (MH) 3 Child’s well-being
Self-Esteem (SE) 3 Child’s self-esteem
Parent Impact:
Emotional (PE)

3 Parent’s emotional worry

Parent Impact: Time (PT) 2 Parent’s limitation in their
own time

Physical Function (PF) 3 Child’s physical activities
Role/Social Physical (RP) 1 Child’s limitation due to

physical difficulties
Bodily Pain (BP) 1 Child’s bodily pain and

discomfort
General Health (GH) 4 Child’s general health
Family Activity (FA) 2 Limitations in family activities
Family Cohesion (FC) 1 Family’s ability to get along
Change in Health (CH)a 1 Child’s health now compared

with 1 year ago
Psychosocial Summary
Scale (PsS)

Summary score for
psychosocial items

Physical Summary
Scale (PhS)

Summary score for physical
items

Note: aThis subdomain was not used in the current study.
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TABLE S3 Observed Treatment Outcome of Parent-Reported Child Attention-Deficit/Hyperactivity Disorder Symptoms, Parental Sense of Competence, Family
Strain Index, and Health-Related Quality of Life for the Whole Sample and Separately for the Treatment Arms: New Forest Parenting Programme and Treatment
as Usual

Whole Study Sample NFPP TAU

T1 (n ¼ 160) T2 (n ¼ 143) T3 (n ¼ 144) T1 (n ¼ 85) T2 (n ¼ 80) T3 (n ¼ 81) T1 (n ¼ 75) T2 (n ¼ 63) T3 (n ¼ 63)
ADHD-RS, Mean Score
(95% CI)

34.42 (32.94,
35.90)

31.31 (29.78,
32.83)

30.58 (28.93,
32.22)

33.44 (36.28,
39.74)

29.18 (27.23,
31.13)

28.73 (26.52,
30.94)

35.37 (33.35,
37.39)

33.98 (31.82,
36.15)

32.91 (30.63,
35.18)

PsS, Mean Score (95% CI) 38.01 (36.27,
39.75)

39.96 (38.23,
41.68)

40.19 (38.31,
42.07)

37.69 (35.13,
40.25)

40.91 (38.62,
43.19)

41.1 (38.83,
43.55)

38.38 (36.07,
40.68)

38.75 (36.15,
41.35)

38.90 (35.90,
41.91)

PhS, Mean Score (95% CI) 53.93 (52.64,
55.22)

53.86 (52.42,
55.30)

53.57 (52.01,
55.13)

54.53 (52.68,
56.38)

53.32 (51.13,
55.51)

53.26 (51.29,
55.24)

53.25 (51.48,
55.01)

54.55 (52.88,
56.22)

53.96 (51.46,
56.47)

PSOC-efficacy, Mean
Score (95% CI)

30.40 (29.50,
31.29)

31.03 (30.03,
32.02)

31.78 (30.90,
32.67)

30.58 (29.40,
31.77)

32.20 (30.95,
33.47)

32.54 (31.50,
33.58)

30.19 (28.80,
31.57)

29.54 (28.00,
31.07)

30.81 (29.30,
32.32)

FSI, Mean Score (95% CI) 10.39 (9.60,
11.17)

9.74 (8.91,
10.57)

9.60 (8.76,
10.43)

10.39 (9.23,
11.55)

9.16 (8.09,
10.24)

8.88 (7.83,
9.92)

10.39 (9.34,
11.49)

10.48 (9.17,
11.78)

10.52 (9.16,
11.84)

Note: Mean scores and 95% CI at T1, T2, and T3. ADHD-RS ¼ Attention-Deficit/Hyperactivity Disorder Rating Scale; FSI ¼ Family Strain Index; NFPP¼ New Forest Parenting Programme;
PhS ¼ Physical Summary Scale; PsS ¼ Psychosocial Summary Scale; PSOC-efficacy ¼ Parenting Sense of Competence efficacy subscore; TAU ¼ treatment as usual; T1 ¼ baseline; T2¼
posttreatment; T3 ¼ 36-week follow-up.
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TABLE S4 Observed Mean Score for Child Health Questionnaire Subdomains After Treatment and at Follow-up for Whole Sample and for New Forest Parenting
Programme and Treatment as Usual

Whole Sample NFPP TAU

T1, Mean
(95% CI)

T2, Mean
(95% CI)

T3, Mean
(95% CI)

T1, Mean
(95% CI)

T2, Mean
(95% CI)

T3, Mean
(95% CI)

T1, Mean
(95% CI)

T2, Mean
(95% CI)

T3, Mean
(95% CI)

REB 66.65 (61.09,
72.21)

70.18 (64.54,
75.83)

67.13 (61.26,
73.00)

64.88 (56.96,
72.81)

68.91 (61.36,
76.47)

67.22 (59.66,
74.78)

68.65 (60.73,
76.58)

71.75 (63.17,
80.32)

67.53 (58.14,
76.93)

BE 39.62 (36.82,
42.41)

43.61 (40.75,
46.47)

45.89 (42.94,
48.83)

40.53 (36.82,
44.24)

47.45 (43.97,
50.94)

47.59 (43.72,
51.46)

38.58 (34.27,
42.89)

39.01 (34.42,
43.60)

43.61 (39.09,
48.14)

MH 77.50 (74.99,
80.01)

78.50 (75.89,
81.10)

78.36 (75.57,
81.14)

75.39 (71.69,
79.09)

79.01 (75.47,
82.56)

80.66 (77.16,
84.15)

79.89 (76.57,
83.21)

78.04 (74.16,
81.93

75.78 (71.27,
80.29)

SE 65.44 (61.93,
68.96)

70.98 (67.63,
74.33)

67.71 (63.98,
71.43)

65.10 (60.44,
69.76)

72.22 (67.71,
76.74)

69.96 (65.70,
74.22)

65.83 (60.39,
71.27)

69.71 (64.63,
74.78)

65.23 (58.69,
71.78)

PE 59.45 (56.49,
62.41)

63.02 (59.98,
66.07)

65.80 (62.42,
69.18)

62.06 (57.93,
66.19)

64.20 (60.06,
68.34)

65.43 (60.88,
69.98)

56.50 (52.26,
60.74)

61.90 (57.33,
66.48)

66.60 (61.44,
71.76)

PT 77.29 (74.50,
80.08)

74.24 (71.11,
77.37)

77.78 (74.40,
81.15)

77.45 (73.54,
81.36)

76.13 (71.85,
80.41)

78.19 (73.65,
82.73)

77.11 (73.04,
81.19)

72.22 (67.57,
76.87)

77.34 (72.24,
82.45)

PF 95.97 (94.17,
97.77)

95.14 (93.00,
97.28)

94.33 (91.83,
96.83)

96.86 (94.75,
98.97)

94.24 (90.94,
97.54)

95.20 (92.32,
98.08)

94.96 (91.92,
98.00)

96.30 (93.78,
98.81)

93.23 (88.82,
97.64)

RP 90.96 (87.36,
94.56)

94.85 (92.06,
97.65)

92.54 (89.59,
95.48)

91.69 (86.85,
96.54)

93.36 (88.91,
97.80)

93.32 (89.52,
97.12)

90.13 (84.65,
95.62)

96.78 (93.84,
99.72)

91.55 (86.81,
96.28)

BP 75.86 (72.20,
79.55)

75.69 (71.62,
79.77)

75.86 (71.92,
79.81)

76.94 (71.98,
81.90)

75.56 (70.71,
80.40)

73.83 (68.12,
79.54)

74.67 (69.09,
80.24)

75.87 (68.80,
82.95)

78.44 (73.07,
83.80)

GH 71.09 (67.42,
74.77)

72.14 (68.53,
75.76)

72.95 (68.87,
76.04)

70.78 (65.39,
76.17)

73.54 (68.44,
78.64)

72.22 (67.16,
77.29)

71.44 (66.39,
76.50)

70.37 (65.21,
75.54)

72.75 (67.61,
77.89)

FA 59.53 (54.99,
64.07)

65.03 (60.49,
69.58)

63.54 (59.16,
67.92)

60.88 (54.67,
67.09)

67.44 (61.60,
73.28)

65.43 (60.11,
70.75)

58.00 (51.22,
64.78)

62.30 (55.07,
69.53)

60.94 (53.61,
68.27)

FC 69.91 (66.05,
73.76)

68.88 (64.51,
73.25)

70.21 (66.09,
74.33)

70.47 (65.12,
75.82)

73.70 (68.21,
79.20)

72.96 (67.60,
78.33)

69.27 (63.58,
74.95)

63.17 (56.25,
70.10)

66.95 (60.57,
73.34)

Note: BE ¼ Behavior; BP ¼ Bodily Pain; FA ¼ Family Activity; FC ¼ Family Cohesion; GH ¼ General Health; MH ¼ Mental Health; NFPP ¼ New Forest Parenting Programme; PE ¼ Parent
Impact: Emotional; PF ¼ Physical Function; PhS ¼ Physical Summary Scale; PsS ¼ Psychosocial Summary Scale; PT ¼ Parent Impact: Time; REB ¼ Role/Social Emotional Behavior; RP ¼ Role/
Social Physical; SE ¼ Self-Esteem; TAU ¼ treatment as usual; T1 ¼ baseline; T2 ¼ posttreatment; T3 ¼ 36-week follow-up.
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