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Abstract Childhood attention-deficit/hyperactivity disorder (ADHD) has been associated with reduced health
and well-being of patients and their families. The authors
undertook a large UK survey-based observational study of
the burden associated with childhood ADHD. The impact
of ADHD on both the patient (N = 476) and their siblings
(N = 337) on health-related quality of life (HRQoL) and
happiness was quantified using multiple standard measures [e.g. child health utility-9D (CHU-9D), EuroQol5D-Youth]. In the analysis, careful statistical adjustments
were made to ensure a like-for-like comparison of ADHD
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families with two different control groups. We controlled
for carers’ ADHD symptoms, their employment and relationship status and siblings’ ADHD symptoms. ADHD was
associated with a significant deficit in the patient’s HRQoL
(with a CHU-9D score of around 6 % lower). Children with
ADHD also have less sleep and were less happy with their
family and their lives overall. No consistent decrement to
the HRQoL of the siblings was identified across the models, except that related to their own conduct problems.
The siblings do, however, report lower happiness with life
overall and with their family, even when controlling for the
siblings own ADHD symptoms. We also find evidence of
elevated bullying between siblings in families with a child
with ADHD. Overall, the current results suggest that the
reduction in quality of life caused by ADHD is experienced
both by the child with ADHD and their siblings.
Keywords ADHD · Children · Siblings · Burden · Wellbeing · CHU-9D · EQ-5D-Y · Life satisfaction · Sleep ·
Health-related quality of life · Utility · Impact of ADHD on
family outcomes
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Attention deficit-hyperactivity disorder (ADHD) is a common childhood onset neurodevelopmental disorder, characterized by developmentally inappropriate levels of inattention and/or hyperactivity and impulsivity that can continue
throughout life. A recent systematic review of prevalence
rates, using the DSM-IV diagnostic criteria, gave estimates
between 5.9 and 7.1 % of children worldwide; with males
more likely than females to meet the criteria for an overall
diagnosis of ADHD and for each of the three DSM-IV subtypes [1]. Estimates of prevalence in the UK have tended to
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be slightly lower [2]. Children with ADHD face increased
difficulties in school having a higher risk of school expulsion or drop out [3] and academic underperformance [4].
Socially they may struggle with both peer [5] and family
relationships [6], and be more at risk of both bullying and
being bullied [7]. Children with ADHD may develop significant conduct problems and antisocial behaviours (such as
fighting, early substance experimentation and adverse driving outcomes) and increased risk of developing oppositional
defiant disorder (ODD) and conduct disorder (CD) [8].
ADHD may affect a child’s emotional well-being in several
ways, including feelings of anxiety [9], lower self-esteem
[10] poorer psychosocial health [11], and poorer overall quality of life [12–14]. Given the breadth of impact of
ADHD, there are likely to be important implications for the
well-being of those with whom they spend time, particularly
their siblings. Having a sibling with ADHD has been found
to impact upon children’s well-being and the quality of their
family life [15]. A qualitative study by Kendall [16] found
that the impact upon siblings focused on feelings of victimization (from aggressive and annoying acts by their sibling),
caretaking (expectations of parents that they befriend and
protect their siblings), and feelings of anxiety and sorrow.
Siblings describe the constant disruption to family life as
“chaotic, conflictual and exhausting” [16, p. 7].
For policy makers there is increasing interest in knowing
whether these health and quality of life burdens can be identified using preference based measures of health-related
quality of life (HRQoL), like the EuroQol-5D (EQ-5D) [17,
18]. These provide information that can be used to examine
the cost-effectiveness of new interventions in terms of cost
per quality adjusted life year (QALY) by agencies such as
NICE in the UK [19] and related organizations in Australia,
Canada, Netherlands and others [20]. Instruments which
provide the ‘Q’, or utility,1 part of the QALY allow health
states to be valued on a scale where 0 is equivalent to being
dead and 1 is equivalent to full health. There is only minimal evidence within the existing literature on the utility values associated with ADHD-related health states [21–24].
These existing studies used either utility instruments completed by parents as a proxy or values from parent or adult
preferences towards ADHD-related vignettes. There are no
utility values available that are based on children assessing
themselves directly. Furthermore, despite the growing interest in the impact of health conditions on measures of

1
The term ‘utility’ in this context is used in a very general sense as
a reflection of value or how ‘good’ a state would be to live in. It is
drawn either from direct judgement the individual (or their proxy)
makes about their own quality of life, or through taking the average
judgement from a sample of individuals about health states described
to them.
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subjective well-being, such as satisfaction with life overall
[25], few studies have examined this in relation to ADHD.
The aim of this study was to examine the impact of ADHD
on health (particularly as measured by utility) and well-being
outcomes for patients themselves and their siblings through
comparison with carefully matched control groups. In addressing this we give careful attention to the fact that ADHD tends
to cluster in families [26, 27] and explore including controls
for both parental and sibling’s own ADHD symptoms.

Methods
The study obtained ethical approval from the Sheffield
Ethics Research Committee, research governance was
approved in each research site, and written consent was
obtained from all participants.
Study participants
A large cross-section, observational survey was conducted
across 15 ADHD centres/clinics in England and Scotland
(Coventry, Derby, Dundee, Durham, Leicester, Lincoln,
Medway, Newcastle, Tyne area, North Essex, Nottingham,
Rotherham, Sheffield, Southampton, South Staffordshire)
from December 2010 to September 2012. Families were
invited to participate in the study if they had a child (or
children), aged 6–18, with a current diagnosis of ADHD
and attending one of the ADHD clinics. The children had
all received a clinical diagnosis of ADHD although centres/clinics varied in their diagnostic protocols and instruments used. This sample was representative of a typical UK
ADHD-clinic population receiving treatment. The sampling
frame covered a wide geographical area and included both
specialist mental health services (CAMHS) and specialist
paediatric clinics. Data relating to parents or carers and siblings living with the child with ADHD were also collected.
Children with a formal diagnosis of CD were excluded
to maintain a tight focus within the study on ADHD and
remove its confounding effect on the impact of ADHD. The
combination of ADHD and CD may be aetiologically distinct from ADHD alone [28].
There were two different control groups. The first control group was taken from wave 1 of the Youth Panel
(2009–2010) of ‘Understanding Society: The UK’s Household Longitudinal Survey’ (USoc), a multi-topic household
survey in the UK, conducted by the Institute for Social and
Economic Research (ISER) [29]. This offered a large sample of 10–15 year olds, although only some of the instruments used in the current study are available in this dataset.
A second control group of families was recruited from the
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South Yorkshire Cohort (SYC)2 [30], which enlisted 18,000
patients via GP practices across South Yorkshire. A sample
of families from this cohort were sent a request to participate in our study and those who responded positively were
sent the full set of questionnaires. Families with a child
with a diagnosis of ADHD were excluded. These families
completed the same survey instruments as the ADHD-family group.
Five hundred and forty-nine families with a child with
ADHD consented to the study. Of these no information
was collected on 4 families, and only medical information
on the children with ADHD was collected for 90 families.
Questionnaire data was collected on 455 ADHD-group
families. Of these 394 had 1 child aged 6–18 diagnosed
with ADHD, 51 had 2 children diagnosed with ADHD, 8
had 3, 1 had 4 and 1 had 5. Sufficient questionnaire data
was collected on 476 of these 529 children (90 %) for them
to be included in the analysis. Of the 455 ADHD-group
families there were a total of 392 eligible siblings (aged
6–18, living at home, without a diagnosis of ADHD) of
which sufficient questionnaire data was collected on 337
(86 %). Data on 123 control families were collected from
the SYC. Of these families 61 had 1 child, 51 had 2 children, 10 had 3 children and 1 had 4 children. Some questionnaire data was collected on 196 of these 197 eligible
children. Only those children with siblings in the eligible
age group were compared to the siblings in the ADHD family group (N = 136).
Instruments
Child health utility‑9D (CHU‑9D)
The CHU-9D [31] is a paediatric generic preference-based
measure of HRQoL for children aged 7–17. The CHU9D has nine attributes: worried, sad, pain, tired, annoyed,
schoolwork/homework, sleep, daily routine and able to join
in activities, with five response levels for each. The CHU9D descriptive system was developed from qualitative
interviews with school age children.
A set of preference weights has been derived from
the application of the standard gamble method from 300
members of the UK adult population [32]. This gives estimates for the importance of a change in one item versus a
change in another item and versus extending years of life,
as perceived by adults. The tariff generates a score for each
CHU-9D health state on a scale on which 0 is equivalent to
being dead and 1 represents full health.
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http://clahrc-sy.nihr.ac.uk/south-yorkshire-cohort.html.

EuroQol‑5D‑Youth (EQ‑5D‑Y)
The EQ-5D-Y [33] is an age-appropriate generic HRQoL
instrument, derived from adapting the adult EQ-5D instrument. The EQ-5D-Y instrument comprises five questions
dealing with various aspects of physical and emotional
health (walking about, washing/dressing, usual activities, pain/discomfort, worried/sad/unhappy), for which the
response to each is one of three possible degrees of impairment. There is no recommended value set to derive a utility score from the EQ-5D-Y profile. The EQ-VAS, usually
asked alongside the EQ-5D, is a visual analogue scale for
recording an individual’s rating for their current health.
This is anchored at the bottom at 0 (the worst health you
can imagine) and at the top at 100 (the best health you can
imagine).
Life satisfaction
Single questions were asked about how happy children
were with their family and with their life overall to reflect
the child’s view of overall well-being and family life. These
were taken from Understanding Society3 where they had
been piloted successfully with children. Each question uses
a 1–7 response scale based on ‘smiley’ faces.
Bullying
Four questions were asked about how often brothers and
sisters perform acts of bullying at home (hit, kick or push
you; take your belongings; call you nasty names; and make
fun of you), with the response options of never; not much
(1–3 times in the last 6 months); quite a lot (more than 4
times in the last 6 months); and a lot (a few times every
week). The same questions were asked for how often the
child performs those acts towards their siblings. These
questions were also taken from Understanding Society.
Sleep
Parents/carers reported the typical bed time and getting up
time of their children with ADHD, and all children from
the SYC-control group.

3

“The next few questions are about how you feel about your life.
The faces express different types of feelings. Below each face is
a number where ‘1’ is completely happy and ‘7’ is not at all happy.
Please tick the box which comes closest to how you feel about each
of the following things…your family/which best describes how you
feel about your life as a whole?” (understanding society, youth questionnaire).
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Adult ADHD
The Adult Self Report Scale (ASRS v1.1; [34]) was completed by parents/carers. This is a six-item screener,
based on the DSM-IV TR criteria, with five responses for
each item. Where an individual has four or more positive responses this was taken as indicating possible adult
ADHD.
Strengths and Difficulties Questionnaire (SDQ)
Parents completed the SDQ [35], a behavioural screening
questionnaire for 3–16-year olds consisting of five subscales each with five items. A score of 0–10 is given for
each sub-scale (emotional symptoms, conduct problems,
hyperactivity, peer problems, and prosocial).4 Children can
be classified into ‘unlikely’, ‘possible’ and ‘probable’ for
each sub-scale, although such classification would usually
be based on completion by teachers and children in addition to parents. The SDQ does not provide a full evaluation
or diagnosis of ADHD status, however, it has been found to
be a good screening measure in a UK community setting
[36].
Statistical methods
Since there were considerable difference in the background
characteristics of the ADHD-family group and the control
groups (see Table 1) we took measures to ensure our comparisons were carefully controlled. First we used a process
called coarsened exact matching (CEM) [37]. Children
were allocated to a subgroup based on their gender, age
(3 groups), and the highest education attainment of their
primary carer (2 groups), all of which are characteristics
which are unlikely to have been caused by the child having
ADHD. Children were only included in the analysis where
a good match could be found for them. The observations
were then assigned a weight in proportion to the number of
ADHD-family group and control group observations within
each subgroup. This matching process created a better
covariate balance between the ADHD-family group and the
control groups. Any remaining imbalance in observed variables was further controlled for using standard weighted
regression models. The more accurate the match, the less
emphasis is put on getting the assumptions implicit in
the regression models correct (hence it is less sensitive
to choices about whether to include interaction or higher
order terms, for example) [38]. Due to discarding data that
does not have a good match the model does not extrapolate
counterfactual outcomes to areas where good information
4
Up to two missing values were tolerated and the score calculated
pro-rata.

13

is unavailable. Throughout the matching and the regression
adjustment we still relied on an assumption that there were
no important unobservable differences between the families with a child with ADHD and those without.
There were two independent variables of interest: having
a diagnosis of ADHD and having a sibling with a diagnosis
of ADHD. The regressions controlled for a broad range of
child and household characteristics (age, gender, the number of children in the household, education level of carers,
and employment and income deprivation within the local
area5 and an adult ADHD screen). We ran the models with
and without controlling for the primary carers ADHD
screen to see how this affected results. We also ran the
models with and without parental relationship and employment status. Since these could have been caused, in part, by
living with a child with ADHD [39] controlling for these
family level factors may produce an underestimate of the
full impact of childhood ADHD. For siblings we also
included their own ADHD symptoms through including the
hyperactivity sub-score and the conduct problems subscore of the SDQ as an additional control. Siblings without
a diagnosis of ADHD may still experience some ADHD
symptoms hence any deficit in health or well-being could
have arisen due to their own ADHD symptoms rather than
as a consequence of living with a sibling with ADHD. We
show our regressions with and without the inclusion of the
sibling SDQ sub-scores as it is also possible that rather
than being caused by the siblings own-ADHD this behaviour could be causally related to the presence of a sibling
with ADHD, for example, through copying older siblings,
or reduced parenting time for the non-ADHD siblings, or
arise from the general level of family disruption.
Each child outcome measure (CHU-9D, EQ-5D-Y profile, happiness with life and family scores, hours of sleep,
sibling bullying) is treated as a dependent variable and
modeled as a function of child and family characteristics.
We adopt a model that is suitable to each outcome measure in question, with consideration given to the nature and
distribution of the outcome measure. Life and family happiness, and hours of sleep are treated as cardinal and analysed using linear models (OLS). Responses to bullying
questions and EQ-5D-Y are analysed using ordered logit
models. The bounded nature of the CHU-9D utility instruments which cannot go above one at full health and the
positive skew of the data with many values at full health
make it suitable for analysis with the tobit model [40].
Robust standard errors are used, clustered at the household

5

The local level income and employment deprivation was derived
from the 2010 proportion of the population income deprived according to benefit claims at the lower level super outcome area (LSOA) in
England and at the slightly smaller data zone level for Scotland.

31.2 % (n = 128)

Proportion of working age population in LSOA or data zone (for Scotland) that are employment deprived

Proportion of population in LSOA or data zone that are income deprived

b

32.9 % (n = 167)

37.3 % (n = 327)

55.3

72.4

17.1

10.5

29.1

7.0 (SD 7.7)

11.8 (SD 3.6)
Range 5–18
50
7.8 (SD 7.8)

a

36.7 % (n = 210)

9.0 % (n = 134) Not available

59.9

Secondary carer
positive ADHD
screen

35.7

65.4

35.7 % (n = 297)

11.7

72.9

87.8

16.8

10.1

27.7

19.7 (SD 6.4)

12.4 (SD 1.6)
Range 10–15
87.6
21.1 (SD 5.5)

6.4 % (n = 187) Not available

58.2

17.5

11.4

Siblings and their controls

7.2 % (n = 97)

6.1 % (n = 132)

11.8

91.2

11.4

8.2

80.1

2.7 (SD 4.4)

11.9 (SD 3.3)
Range 6–18
49.6
4.1 (SD 4.7)

ADHD-family group ADHD-family group SYC (those with
diagnosed children siblings (N = 337) appropriate aged
siblings) (N = 136)
(10–15 years only)
(N = 307)

Primary carer posi- 36.4 % (n = 459)
tive ADHD screen

Primary carer not
employed (%)

Employment depri- 10.7
vationa (%)
Income deprivationb 17.1
(%)
Primary carer cohab- 67.4
iting with partner
(%)
10.6

33.0

74.0

8.2

Not available

2.9 (SD 4.4)

Hyperactive ADHD 20.0 (SD 6.3)
rating score (mean)
28.2
Primary carer has
further or higher
education (%)

Male (%)
Inattentive ADHD
rating score (mean)

12.5 (SD 1.7)
Range 10–15
49.7
Not available

11.8 (SD 2.9)
Range 6–18
53.6
4.4 (SD 4.8)

USoc (10–15 years
only) (N = 4,234)

11.8 (SD 2.9)
Range 6–18
83.2
21.2 (SD 5.4)

Age (mean)

ADHD-family group SYC (N = 196)
diagnosed children
(N = 476)

Children with ADHD and their controls

Table 1  Background characteristics and descriptive data on the children with ADHD, siblings and their controls, prior to matching

Not available

Not available

38.0

76.1

17.7

10.0

33.0

Not available

12.8 (SD 1.7)
Range 10–15
49.8
Not available

31.8 % (n = 88)

38.4 % (n = 172)

59.1

72.5

16.7

10.5

32.6

5.8 (SD 7.1)

12.4 (SD 1.7)
Range 10–15
45.2
7.5 (SD 7.7)

ADHD family group
USoc (those with
appropriately aged siblings (10–
siblings) (N = 3,477) 15 years) (N = 178)
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NA

6.38 (SD 1.03)
n = 3,457
6.38 (SD 1.03)
n = 3,457

NA

NA

82.70 (SD 15.62)
Range 29–100
n = 158
0.85 (SD 0.10)
Range 0.35–1
n = 148
5.32 (SD 1.45)
n = 156
5.78 (SD 1.29)
n = 157
NA

NA

87.74 (SD 13.65)
Range 35–100
n = 133
0.88 (SD 0.10)
Range 0.39–1
n = 131
5.86 (SD 1.13)
n = 133
6.41 (SD 0.91)
n = 133

NA

83.66 (SD 16.60)
Range 5–100
n = 291
0.86 (SD 0.10)
Range 0.35–1
n = 268
5.40 (SD 1.51)
n = 290
5.76 (SD 1.34)
n = 291

NA

5.88 (SD 1.18)
n = 4,199
6.37 (SD 1.05)
n = 4,212

NA

8.50 (SD 1.58)
Range 3–12
n = 209

79.75 (SD 19.10)
Range 12–100
n = 291
0.82 (SD 0.11)
Range 0.45–1
n = 271
5.34 (SD 1.50)
n = 294
5.89 (SD 1.18)
n = 295
NA

9.61 (SD 1.09)
Range 7.0–12.0
n = 141

86.93 (SD 14.71)
Range 30–100
n = 193
0.88 (SD 0.09)
Range 0.39–1)
n = 189
5.88 (SD 1.13)
n = 193
6.39 (SD 0.91)
n = 193

8.62 (SD 1.65)
Range 3.0–12.0
n = 327
Hours of sleep per
day

USoc
(10–15 years)
(N = 4,234)
ADHD-family group SYC (N = 196)
diagnosed children
(N = 476)

When compared with SYC controls, children diagnosed
with ADHD have significantly poorer HRQoL across all
measures (Table 3). We found utility scores (column 1
of Table 3) to be 0.063 lower for the CHU-9D and 6.93
lower for the EQ-VAS. When the primary carer ADHD
screen was added to the model (column 2) these deficits
remained similar. Including primary carer cohabitation
and employment status (column 3) they fell slightly (to
−0.57 for the CHU-9D and −5.806 for the EQ-VAS) but
remained strongly significant. Including the secondary

Children with ADHD and their controls

Children with ADHD diagnosis

Table 2  Descriptive data on the children with ADHD, siblings and their controls, prior to matching

The background characteristics of the children with ADHD,
their siblings and the respective controls are shown in Table 1.
The ADHD-family group contains a greater percentage of
boys. The SYC-control group contained primary carers with
greater education attainment, who were more likely to be
employed, in a cohabiting relationship and less likely to have
a positive ADHD screen. These differences were less stark
between the USoc-control and the ADHD-family group.
These differences in initial carer characteristics, particularly between SYC-control and the ADHD-family group,
highlight the importance of the matching procedure and the
need to include covariates within the regression models.
The matching process prunes or drops cases were a good
match cannot be found and then applies weights to the control group to create a new weighted-control group which is
more similar to the ADHD-family group in terms of covariates. For the SYC comparison this resulted in dropping 37
ADHD family group children and 12 SYC children, leaving a sample of 184 SYC and 439 ADHD-family group
children. For the USoc comparison of just the 10–15-year
olds, the matching resulted in dropping 730 of the 4,234
USoc children and none of the ADHD-family group leaving a sample of 3,504 and 307, respectively. For the SYC
comparison of siblings the matching resulted in dropping
39 ADHD family group children and 3 from the SYC leaving a sample size of 298 and 133, respectively. For the
USoc comparison the matching resulted in dropping 271 of
the 3,477 children from the USoc and 1 of the 178 children
from SYC leaving a sample of 3,206 and 177, respectively.
Table 2 summarise the outcome measures for the children with ADHD, siblings and their controls (further details
are shown in the on-line supplement Table S.1).

Siblings and their controls

Study population

80.16 (SD 20.61)
Range 0–100
n = 456
CHU-9 (0–1)
0.82 (SD 0.12)
Range 0.33–1
n = 419
Happiness with life 5.38 (SD 1.59)
(1–7)
n = 459
Happiness with fam- 5.98 (SD 1.20)
ily (1–7)
n = 460

Results

EQ-VAS (0–100)

level to account for households with more than one child
with ADHD or more than one eligible sibling.

ADHD family
USoc (those with
ADHD-family group ADHD-family group SYC (those with
appropriately aged group siblings
siblings (N = 337) appropriate aged
diagnosed chilsiblings) (N = 136) siblings) (N = 3,477) (10–15 years)
dren (10–15 years)
(N = 178)
(N = 307)
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Table 3  Marginal effects on health and well-being outcomes
Variables

SYC control
(1) Standard controls (2) As (1) plus primary carer
ADHD screen

EQ-VAS
ADHD
−6.930***
PC possible ADHD
PC partner at home
PC no job
SC possible ADHD
602
N
0.0591
Adj R2
CHU-9
ADHD
−0.063***
PC ADHD score
PC partner at home

−6.301**
0.349

−5.806**
0.318
−2.390
−4.588**

578
0.0601

573
0.0692

315
0.0817

−0.061***
−0.006

−0.057***
−0.006
−0.013

−0.075***
−0.013
−0.032

PC no job
SC possible ADHD
N

−0.024
569

Hours of sleep
ADHD
−0.867***
PC possible ADHD
PC partner at home
PC no job
SC possible ADHD
N
Adj R2

(3) As (2) plus relationship and (4) As (3) plus secondary carer
job status of primary carer
ADHD screen

436
0.202

−3.883
−2.882
18.795
−1.831
−6.082*

−0.004
−0.021

546

541

298

−0.740***
−0.445**

−0.647***
−0.361**
0.440**
−0.086

416

413

−0.542**
−0.469*
1.210**
−0.146
−0.035

0.207

0.221

251

0.216

Children with ADHD and matched controls from the SYC-control

carer ADHD screen (column 4) increased the magnitude
of effect CHU-9D but resulted in a loss of significance
for the EQ-VAS, and gave a considerably smaller sample
size.
We also considered predictors of individual item levels within the utility instruments, the CHU-9D and the
EQ-5D-Y, using ordered logit models (see on-line supplement Table S.2 and S.3). This found that the children with
ADHD reported significantly poorer outcomes in problems
with school work, feeling annoyed, having had problems
sleeping the previous night, daily routine, and joining in
with activities, but not in feeling sad, feeling worried, being
in pain or feeling tired. For the EQ-5D-Y items the children
with ADHD report more problems with washing/dressing,
usual activities, pain/discomfort and feeling worried/sad/
unhappy, but no differences in mobility.
Children with ADHD report 52 min less sleep per
night than their matched SYC-controls in the model with
standard controls. Including the primary carer ADHD
screen as a control reduces this to 44 min difference, and
further including employment, and relationship status

(column 3) reduces this further to about 39 min difference. Where the primary carer is cohabiting this results in
the child getting 26 min more sleep per night compared
with having a primary carer who is not in a co-habiting
relationship. Those children with primary carers who
screen positive for possible ADHD have about 22–27 min
less sleep per night.
Comparisons to the SYC-control and to the USoc control (see Table 4) both find children with ADHD are less
happy with their life overall; at least 0.5 on a 1–7 scale and
robust to the inclusion of additional controls. Satisfaction
with family is also significantly lower in both comparisons
with the magnitude slightly greater in the USoc comparison (−0.344 for the SYC and −0.488 in the USoc, for the
model with standard controls). Once primary carer employment status is included in the model only the USoc comparison remains significant.
There was a difference in reports of sibling bullying
between the children with ADHD and children from both
control groups. As the data is ordinal it was analysed using
order logit models which estimates the differences in the
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582
0.0524
−0.505**
−0.201

581

606
0.0530

−0.575***

605
0.0400

−0.294*
−0.090

−0.344**

0.0450

USoc control group

0.0657

316

−0.650**
−0.488**
−0.368
−0.033
−0.058

317
0.0857

−0.401***
−0.145
−0.011
−0.200
0.016

0.0218

3,770

−0.546***

3,780
0.0438

−0.488***

0.0282

3,423

0.205***
0.045

−0.545***

3,433
0.0533

0.197***
0.091*

−0.505***

The CHU-9D models use a weighted tobit and show average marginal effects. The other models use weighted OLS. Controls include: child’s age, gender, number of children in the household,
% employment deprived in the area and % income deprived, primary carer having a further or higher education qualification, primary carer having A level or equivalent qualification, primary
carer having some form of formal qualification below A level. A constant is also included. *** p < 0.01, ** p < 0.05, * p < 0.1, these are based on robust standard errors which are clustered at
the household level. Full details of these regressions are available from the authors

0.0442

576

−0.525***
−0.213
−0.252
−0.140

577
0.0622

−0.252
−0.098
−0.157
−0.273*

(2) As (1) plus primary carer (3) As (2) plus relationship and (4) As (3) plus ADHD screen of (5) Standard controls (6) As (5) plus relationship and
ADHD screen
job status of primary carer
secondary carer
job status of main carer

Children with ADHD and matched controls from the USoc

Adj R

N

Adj R2
Happy with life
ADHD
PC poss ADHD
PC cohabiting
PC no job
SC poss ADHD

N

Happy with family
ADHD
PC poss ADHD
PC cohabiting
PC no job
SC poss ADHD

(1) Standard controls

SYC control group

Table 4  Marginal effects on subjective well-being outcomes
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√

√

√

√

√

√

√

√

probability of responding to each of the four response
categories. Table 5 shows a summary of significant findings rather than each marginal effect for each response
category. The USoc comparison finds significantly more
sibling bullying reported (both to and by children with
ADHD) across all four bullying questions. However, the
SYC comparison finds only significantly more frequent
incidence of children with ADHD taking their siblings
belongings and, in only the model with standard controls,
calling them names.

√

√

√

×
×

√
×

Make fun of them

×

×

√
×
Take their belongings √
Call them nasty names √

Hit, kick or push them ×

Call you nasty names

√
×

√

×
×
×

√

√

√

×

×

×

×

×

×
×

Make fun of you

×

×

Hit, kick or push you

×

×

×

×

×

×

×

√

Siblings

Take your belongings

(3) As (2) with relationship and (4) As (3) with secondary carer (5) Standard controls (6) As (5) plus relationship and
job status of primary carer
ADHD
job status of primary carer
(1)
(2) As (1) with primary carer
Standard controls ADHD control

Understanding Society
South Yorkshire Cohort

Table 5  Summary of the significance on differences in frequency of bullying; children with ADHD versus matched controls from SYC and USoc (taken from ordered logit models)
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Table 6 shows the impact of living with a sibling with
ADHD. The matched comparisons find no impact of having a sibling with ADHD upon the HRQoL measures
(CHU-9D, EQ-VAS), except for the CHU-9D for the most
complete model. The siblings do, however, report substantially lower happiness with life overall (between 0.321
and 0.597 in the different models) and with their family
(between 0.443 and 0.762) on a 1–7 scale, although this
is not always significant in the smaller SYC comparison.
The siblings express greater dissatisfaction with their
family than the children with ADHD (for example, using
the USoc comparison we see a deficit of 0.448 for the
children with ADHD and, when controlling for own SDQ
sub-scores, a deficit of 0.554 for siblings). Perhaps more
surprising is that the reduction in their happiness with life
overall is of a similar magnitude to the deficit of that for
the children with ADHD.
Own conduct problems, as identified by parent completion of the SDQ conduct problem items, are negatively
related to the EQ-VAS and the CHU-9D. When only the
standard controls are included (column 2) we see that each
additional point on the 0–10 scale lowers the CHU-9 by
0.010 and the VAS by 1.620. Both control groups find a
strong negative impact of own conduct problems on happiness with life. Only the USoc comparison also finds a
negative impact of hyperactivity symptoms. The USoc
comparison also finds a significantly negative relationship
between own conduct problems and happiness with family. However, the direction of causality is not clear in these
relationships.
Table 7 shows a summary of the bullying comparisons
for the siblings. The SYC comparison finds siblings of children with ADHD report increased frequency of their siblings calling them names and taking their belongings. However, these effects are no longer significant with the full set
of controls. No significant difference is found in physical
bullying. The siblings also report increased frequency of
themselves calling their brother/sisters nasty names. The
USoc comparison finds significantly more bullying across
all questions, both to and from the siblings.
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Adjusted R

Adjusted R2
Happy with life
Sibling with ADHD
PC ADHD screen
Own SDQ-hyperactive

N

Happy with family
Sibling with ADHD
PC ADHD screen
Own SDQ-hyperactive
Own SDQ-conduct
PC partner at home
PC no job
SC ADHD screen

N

PC partner at home
PC no job
SC ADHD screen

CHU-9D
Sibling with ADHD
PC ADHD screen
Own SDQ-hyperactive
Own SDQ-conduct

−0.338
0.122
0.006

364

387

−0.461

−0.499*
0.247
−0.038
−0.039

343

366

−0.443

−0.002
0.010
−0.005*
−0.010***

0.0981

−0.008

0.0416

365

388

N

2

−0.928
1.511
−0.620
−1.620**

−0.321
0.130
0.021

361

−0.455
0.290
−0.017
−0.062*
−0.016
−0.238

340

−0.011
−0.024

0.000
0.012
−0.004
−0.011***

0.108

362

−0.828
1.296
−0.491
−1.783**
−3.439
−3.591

(2) As (1) plus pri- (3) As (2) plus primary
mary carer ADHD carer job and relationship
status
screen

−1.740

(1)
Standard
controls

South Yorkshire Cohort control

Sibling with ADHD
PC ADHD screen
Own SDQ-hyperactive
Own SDQ-conduct
PC partner at home
PC no job
SC ADHD screen

EQ-VAS

Variables

Table 6  Marginal effects on health and well-being outcomes

−0.597**
0.061
0.022

219

0.254
0.280

−0.762***
0.091
−0.010
−0.164***

210

NA
0.006
−0.004

−0.035**
−0.004
0.000
−0.018***

0.154

221

−2.820
1.048
−0.313
−2.172***
NA
−2.101
−5.277*

−0.521***

3,344
0.056

−0.567***

NA

NA

(4) As (3) plus sec- (5) Standard controls
ondary carer ADHD
screen

−0.587***
−0.070***

−0.562***
−0.070***

2,993
0.125

−0.013
−0.133***
0.153***
0.176***

−0.021**
−0.131***

3,312
0.119

−0.595***

NA

NA

−0.554***

NA

NA

(7) As (6) plus and primary
(6) As (5) plus SDQ
hyperactivity and conduct carer relationship and job
status
problems

Understanding Society control
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Siblings of children with ADHD and matched controls

The CHU-9D model uses a weighted tobit and show average marginal effects. The other models use weighted OLS. Controls include: child’s age, gender, number of children in the household,
% employment deprived in the area and % income deprived, primary carer having a further or higher education qualification, primary carer having ‘A’ level or equivalent qualification, primary
carer having some form of formal qualification below ‘A’ level. A constant is also included. ***p < 0.01, **p < 0.05, *p < 0.1, these are based on robust standard errors which are clustered at the
household level. Full details of these regressions are available from the authors

2,983

0.120
0.123

3,303
3,335
218
360
N

Adjusted R2

386

363

0.047
0.337

0.0178

−0.143***

0.114*
0.054

−0.152***
−0.258***
−0.187***

−0.234
−0.264

−0.166***

(7) As (6) plus and primary
(6) As (5) plus SDQ
hyperactivity and conduct carer relationship and job
status
problems
(4) As (3) plus sec- (5) Standard controls
ondary carer ADHD
screen
(2) As (1) plus pri- (3) As (2) plus primary
mary carer ADHD carer job and relationship
status
screen
(1)
Standard
controls

Own SDQ-conduct
PC partner at home
PC no job
SC ADHD screen

Variables

Table 6  continued

South Yorkshire Cohort control

Understanding Society control
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Discussion
After making careful adjustments to ensure an appropriate
comparison, ADHD was found to be associated with a substantial reduction in the quality of life of patients. Patients,
who were being treated for their ADHD, still experienced
lower health, lower subjective well-being, less sleep and
elevated bullying compared with children who did not
have ADHD. This is consistent with previous studies that
have identified a health and well-being loss from childhood
ADHD [5–7, 9–14].
The utility scores for children with ADHD that are currently being treated are 0.06 (or half of a SD) lower based
on the CHU-9D than children without ADHD. This difference is substantial relative to the typical minimum important difference in utility scores [41] and remained even
after controlling for the primary carer’s own ADHD screen,
employment and relationship status.
Children with ADHD give a poorer evaluation of their
family and of their life overall (about a third of a SD) and
clearly experience lower subjective well-being than children without ADHD. There is little evidence on the impact
of other health conditions on children available to compare
to these findings, but this magnitude of effect is strong relative to the impact of family circumstances [42].
Children with ADHD sleep significantly less than children without ADHD. Sleep deficit is one outcome in which
our controls play an important role. The raw mean difference between the children with ADHD and their SYC-controls is about 1 h (see Table 1), but between 15 and 28 min
of this difference can be accounted for by differences in
carer characteristics (see Table 2). We found that having
a primary carer with a positive ADHD screen resulted in
children getting less sleep, and the primary carer having a
partner living at home resulted in substantially more sleep.
This suggests that single parents/carers, and parents/carers
with ADHD symptoms themselves need greater support
with sleep routines. Sleep problems may be attributed to
both ADHD and to secondary low mood, hence potentially
the impact of carer characteristics on sleep may be mediated via the child’s mood. Interestingly, despite reporting
problems with their sleep within the CHU-9D, children
with ADHD do not report feeling significantly more tired.
However, this reduction in sleep could still be having other
short and longer term consequences on the individual and
on the sleep patterns of other members of the family.
Whilst no robust deficit is found for utility scores in children who live with a sibling with ADHD they were clearly
identified as less happy with their family and less happy
with their life overall. The siblings own ADHD symptoms,
particularly conduct problems, are negatively related to
many of the outcome measures, but interestingly controlling for own ADHD symptoms does not alter the magnitude
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√
√
√
√(10 %)
×
√(10 %)
Make fun of them

Call them nasty names √

×

Take their belongings

Hit, kick or push them ×

√
×
Make fun of you

Call you nasty names

×

√

√
√
√
√
√

×

√

√

√(10 %)
√

×

×

×

×

×

×

×

×

√(10 %)
×

×

√(10 %)
×
√

×

Take your belongings

×

×

√
√

√
√
√

√
√
√

√

√

√

√
√

√
×

√

As (6) and relationship
and job status of primary
carer
Standard controls As (5) with SDQ controls

Hit, kick or push you

(3)
(2)

13

Standard controls As (1) with primary carer As (2) with relationship As (3) with secondary
ADHD screen and SDQ and job status of primary carer ADHD screen
carer
controls

(7)
(6)
(5)
(1)

(4)

USoc
SYC

Table 7  Summary of the significance on differences in frequency of bullying; siblings of children with ADHD versus matched controls from SYC and USoc (taken from ordered logit models)
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of the decrement of living with a sibling diagnosed with
ADHD on life satisfaction and family satisfaction. The
magnitude of the dissatisfaction siblings have with their
family and with life overall is surprisingly similar to that
for the children with ADHD. This suggests both children
with ADHD and their siblings have substantial unmet needs
in terms of their overall happiness and well-being.
These low levels of reported happiness with their family,
particularly from siblings, may be a result of sibling bullying. Both children with ADHD and their siblings report elevated levels of bullying compared to matched controls. The
USoc comparison found that both children with ADHD and
their siblings are both victims and victimizers of bullying,
with all measures of bullying significantly higher than in
the control group. The SYC comparison found that children
with a sibling with ADHD reported a significantly higher
frequency of their siblings taking their belongings, and
also a significantly higher frequency of calling their siblings names. Children with ADHD corroborated this and
reported a higher frequency of taking their siblings things.
Bowes et al. [43] found that the frequency of sibling bullying at around age 12 was predictive of depression, anxiety
and self-harm at 18. This suggests a need to consider interventions specifically targeted at addressing sibling bullying
in families where a child has ADHD.
The mean value for the EQ-VAS was 83.66 for our sample of children with ADHD; considerably higher than the
EQ-VAS proxy-score of 72.4 found by Secnik et al. [21].
Given that the two samples appear broadly similar (age
11.8 vs. 12.6, percentage boys 83 vs. 88, ADHD RS 41.2
vs. 37.2 for our data and Secnik et al. [21] sample, respectively), this may suggest that parents perceive the health
state of children with ADHD as worse than the children
perceive it themselves.
The CHU-9D utility decrement of childhood ADHD of
around 6 % is very close to the difference in the EQ-VAS,
which is also around 6 %. Whilst the two instruments do
not share the same anchors (0 on the EQ-VAS being ‘worst
possible health’ rather than ‘dead’), making direct comparison problematic, this does offer some support for validation
for the use of the CHU-9D in terms of the magnitude of
utility loss in children with ADHD within the current treatment provision. One of the problems with the CHU-9D is
the high number of missing values in the CHU-9D for the
item on schooling (9 % of children with ADHD with a
complete EQ-5D-Y have missing values for CHU-9D)
which may have arisen due to the child being currently
excluded or not attending school and therefore not being
clear how to respond to the question about ‘today’ if they
did no school or homework ‘today’. This is a shame since if
the child is currently not attending school, but they are of
school age, then their school related problems are considerable. However, re-running the analysis with different
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assumptions made for this response makes minimal difference to our conclusion.6
Strengths
A key strength of the study is the ability to control for a
broad range of household characteristics and the carers’ ADHD screen to account for the clustering of ADHD
across families. Surprisingly, adjustments made within
the matching process and the regression analysis had only
minimal impact upon the differences between the ADHDfamily group and the control group. The raw mean difference in CHU-9D, for example, is about 6 % (see Table 1)
and with all the appropriate adjustments the difference is
also about 6 % (see Table 3). Similarly, for happiness with
life the raw mean difference is about 0.5 on a 1–7 scale (see
Table 1) and with all the appropriate adjustments the difference is also about 0.5 (see Table 3). This suggests that the
health and well-being loss from having childhood ADHD
is independent of individual and household characteristics.
This is not, however, the case for understanding sleep patterns, which (as discussed above) are strongly influenced
by other household characteristics.
Limitations
The study has a number of limitations. First, the analysis is
based on observational, cross-sectional data. We are therefore constrained in being able to imply too much about causality. Whilst the control groups are closely matched to the
ADHD-family group in terms of observable characteristics,
we cannot be certain that there are not differences in unobserved characteristics which have not been accounted for.
Parenting style, such as use of criticism rather than praise,
may be one such unobservable. A negative parenting style
may exacerbate ADHD symptoms, which could result in a
correlation between ADHD diagnosis and parental style. If
a parenting style has implications for children’s health and
well-being, it could be the parenting style which is driving
any outcome differences. We have no way of controlling
for initial parenting style, particularly given that current
parenting style may be a response to the stresses of interacting with a child with ADHD [44].
Our results relate to children in the UK currently being
treated for ADHD and does not include untreated ADHD
cases, nor does it include patients with a current diagnosis
of CD (although it is possible that some of our sample had

6
Assuming the second or third level of problems increases the marginal effect of having ADHD on the CHU-9D in the standard controls
model from 0.063 to 0.064; assuming the fourth or fifth level of problems increases this to 0.065.

CD which had not been formally diagnosed and children
with less severe forms of oppositionality were included.
While this in some way limits the generalisability of the
findings it does make the interpretation of the effects more
straightforward in that it removes the ambiguity introduced
by having both ADHD and CD in the sample—conditions which may both impact on the everyday lives of the
children.
It may be that the presence of comorbidities (such as
opposition defiant disorder) drives the impact on health and
quality of life of both the child with ADHD and their siblings. To explore this would require a consistent diagnosis of
comorbidities across the sample which is not available here.
A further limitation with the study is that we do not have
data on all siblings within the ADHD family group. There
may be selection into participating in the study which could
be related to general compliance of the child, or to those
who feel aggrieved at living with a child with ADHD.
However, most eligible siblings did complete the questionnaires (5 % of eligible siblings of families engaging with
the study do not complete questionnaires and a further 5 %
have key missing data required for the analysis).
The study unavoidably focuses the children on living
with an ADHD or living with a sibling with ADHD. In
answering questions such as happiness with their family siblings are likely to give greater attention to aspects of living
with a sibling with ADHD than if they answered questions
with no framing towards ADHD. Furthermore, children may
have perceived an incentive to overstate their problems.
We rely on the assumption that children in the control
groups do not have ADHD themselves or a sibling with
ADHD (diagnosed or undiagnosed). For the SYC-control
group the self-reported presence of a child with ADHD was
an exclusion criteria. The USoc control group is a representative sample of a households in the UK, hence potentially includes families with children with ADHD. This is
likely to result in a slight underestimation of the overall
impact of having ADHD, or having a sibling with ADHD,
but since the prevalence is likely to be around 4 % [2] this
should have minimal impact upon the results.

Conclusion
Children with ADHD, treated within the UK, experienced
a lower level of HRQoL than children without ADHD.
This was the case even after controlling for differences in
household characteristics and a control to capture possible
ADHD in parents/carers. Using the pediatric utility instrument, the CHU-9D, we find a decrement in utility of around
6 %. This implies a substantial unmet health need, despite
receiving current treatment. Both children with ADHD
and their siblings reported that they were substantially

13

Eur Child Adolesc Psychiatry

less happy with their family and less happy with life overall. Both groups also suffer elevated levels of intra-family
bullying.
Acknowledgments Understanding Society is an initiative by the
Economic and Social Research Council, with scientific leadership by
the Institute for Social and Economic Research, University of Essex,
and survey delivery by the National Centre for Social Research and
TNS BRMB. We would like to acknowledge a number of PIs and
research nurses who contributed to the data collection study management and design including; Jack Cotter, Tim Chater, Kirsty Pemberton, Amy Hammond, Nevyne Chalhoub, Aimee Card, Charlotte Conway, Cathy Laver Bradbury, Margaret Thompson, Harriet Jefferson,
Kele Oruh, Kate Bransby-Adams, Sethu Waryiar, Sue Leach, Emily
Clare, Aristos Markantonakis, Gemma Elliot, Martin Clarke, Paul
Tiffin, Karen Bibbings, Sophie Sultana, Jalpa Bajaria, Helen Blake,
Chikkagoragatte Shivarudraiah Prasanna, Sophie Oram, Rebecca
Dickinson, Imtiaz Haq, Emma Hawkesford-Webb, Beth Smith, Carolyn Anne Gavin, Ben Reece, Mohan Thomas, Lubna Latif, Abayomi
Shomoye. We would also like to thank the many parents/carers and
children who participated in this study. The funding for the study was
provided by Shire Development, LLC. Coordination and collation of
comments was provided by Caudex (funded by Shire International
GmbH, Switzerland).
Compliance with ethical standards
Conflict of interest This study was funded by Shire Development,
LLC and two of the authors were working at Shire at the time of
writing.A.B. has provided educational talks for Eli Lilly and Co. and
Shire. He has attended educational meetings fully sponsored by Eli Lilly
and Co. D.C. has received research funding from Shire and Vifor, is
honoraria for lecturing and/or advisory boards for Shire, Janssen Cilag,
Eli Lilly and Co., Vifor, Novartis, Flynn Pharma, Sandoz, Medice. D.C.
receives royalties from Oxford University Press. D.D. has provided educational talks for Eli Lilly and Co. and Shire, has attended an advisory
board for Eli Lilly and Co. He has received support for educational travel
from Eli Lilly and Co., Shire, and HP Pharma, and has held research
funding from Shire. D.D. has also received royalties from the sale of the
step by step help for parents of children with ADHD. V.H. has spoken at
educational meetings sponsored by Shire, Eli Lilly and Janssen. She has
also had unrestricted research grant funding from Shire and Lilly and
worked with them on clinical trials. In the last 3 years E.J.S.S.-B. has
received speaker fees, consultancy, research funding and/or conference
support from: Shire, Janssen-Cilag, Neurotech solutions, Medice and the
Universities of Leuven, Aarhus and Copenhagen. He has received book
royalties from Oxford University Press and Jessica Kingsley, the latter
related to the New Forest Parenting Programme. P.H. and J.S. are former
employees of Shire Pharmaceuticals.
Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.

References
1. Willcutt EG (2012) The prevalence of DSM-IV attention-deficit/
hyperactivity disorder: a meta-analytic review. Neurotherapeutics 9(3):490–499

13

2. Daley D (2006) Attention deficit hyperactivity disorder: a review
of the essential facts. Child Care Health Dev 32(2):193–204
3. Barkley RA (1998) Attention deficit hyperactivity disorder: a
handbook for diagnosis and treatment, 2nd edn. Guilford, New
York
4. Faraone SV, Biederman J, Monuteaux MC, Doyle AE, Seidman
LJ (2001) A psychometric measure of learning disability predicts
educational failure four years later in boys with ADHD. J Atten
Disord 4:220–230
5. Hoza B, Mrug S, Gerdes AC, Hinshaw SP, Bukowski WM, Gold
JA, Kraemer HC, Pelham WE Jr, Wigal T, Arnold LE (2005) What
aspects of peer relationships are impaired in children with attentiondeficit/hyperactivity disorder? J Consult Clin Psychol 73:411–423
6. Barkley RA, Fischer M, Edelbrock C, Smallish L (1991) The
adolescent outcome of hyperactive children diagnosed by
research criteria-III. Mother–child interactions, family conflicts
and maternal psychopathology. J Child Psychol Psychiatry
32:233–255
7. Unnever JD, Cornell DG (2003) Bullying, self-control, and
ADHD. J Interpers Violence 18(2):129–147
8. Pliszka SR (2000) Patterns of psychiatric comorbidity with
attention-deficit/hyperactivity disorder. Child Adolesc Psychiatr
Clin N Am 9(3):525–540
9. Schatz DB, Rostain AL (2006) ADHD with comorbid anxiety a
review of the current literature. J Atten Disord 10(2):141–149
10. Travell C, Visser J (2006) ‘ADHD does bad stuff to you’: young
people’s and parents’ experiences and perceptions of attention deficit hyperactivity disorder (ADHD). Emot Behav Diffic
11(3):205–216
11. Klassen AF, Miller A, Fine S (2004) Health-related quality of
life in children and adolescents who have a diagnosis of attention-deficit/hyperactivity disorder. Pediatrics 114(5):e541–e547
12. Danckaerts M, Sonuga-Barke EJ, Banaschewski T, Buitelaar
J, Döpfner M, Hollis C, Santosh P, Rothenberger A, Sergeant
J, Steinhausen HC, Taylor E, Zuddas A, Coghill D (2010) The
quality of life of children with attention deficit/hyperactivity
disorder: a systematic review. Eur Child Adolesc Psychiatry
19(2):83–105
13. Shaw M, Hodgkins P, Caci H, Young S, Kahle J, Woods AG,
Arnold LE (2012) A systematic review and analysis of long-term
outcomes in attention deficit hyperactivity disorder: effects of
treatment and non-treatment. BMC Med 10(1):99
14. Coghill D, Hodgkins P (2015) Health-related quality of life of
children with attention-deficit/hyperactivity disorder versus children with diabetes and healthy controls. Eur Child Adolesc Psychiatry 25:261–271
15. Harpin VA (2005) The effect of ADHD on the life of an individual, their family, and community from preschool to adult life.
Arch Dis Child 90(Suppl 1):i2–i7
16. Kendall J (1999) Sibling accounts of ADHD. Fam Process
38:117–136
17. EuroQol Group (1990) EuroQol—a new facility for the
measurement of health-related quality of life. Health Policy
16(3):199–208
18. Taylor E (2014) Commentary: do clinicians need health economics? A commentary on Beecham (2014). J Child Psychol Psychiatry 55(6):733–735
19. National Institute for Health and Care Excellence (2012) Guide
to the methods of health technology appraisal, April
20. O’Donnell JC, Pham SV, Pashos CL, Miller DW, Smith MD
(2009) Health technology assessment: lessons learned from
around the world—an overview. Value Health 12(s2):S1–S5
21. Secnik K, Matza LS, Cottrell S, Edgell E, Tilden D, Mannix S
(2005) Health state utilities for childhood attention-deficit/hyperactivity disorder based on parent preferences in the United Kingdom. Med Decis Mak 25(1):56–70

Eur Child Adolesc Psychiatry
22. Matza LS, Secnik K, Rentz AM, Mannix S, Sallee FR, Gilbert D,
Revicki DA (2005) Assessment of health state utilities for attention-deficit/hyperactivity disorder in children using parent proxy
report. Qual Life Res 14:735–747
23. Lloyd A, Hodgkins P, Sasane R, Akehurst R, Sonuga-Barke EJ,
Fitzgerald P, Nixon A, Erder H, Brazier J (2011) Estimation of
utilities in attention-deficit hyperactivity disorder for economic
evaluations. Patient 4(4):247–257
24. Bouwmans C, van der Kolk A, Oppe M, Schawo S, Stolk E,
van Agthoven M, Buitelaar J, van Roijen L (2013) Validity and
responsiveness of the EQ-5D and the KIDSCREEN-10 in children with ADHD. Eur J Health Econ 15:967–977
25. OECD (2013) OECD guidelines on measuring subjective wellbeing. OECD Publishing, France
26. Faraone SV, Mick E (2010) Molecular genetics of attention deficit hyperactivity disorder. Psychiatr Clin N Am 33(1):159–180
27. Segenreich D, Paez MS, Regalla MA, Fortes D, Faraone SV,
Sergeant J, Mattos P (2015) Multilevel analysis of ADHD, anxiety and depression symptoms aggregation in families. Eur Child
Adolesc Psychiatry 24(5):525–536
28. Faraone SV, Doyle AE (2001) The nature and heritability of
attention-deficit hyperactivity disorder. Child Adolesc Psychiatr
Clin N Am 10:299–316
29. University of Essex (2013) Institute for Social and Economic
Research and National Centre for Social Research, Understanding Society: waves 1–2, 2009–2011 [computer file], 4th edn.
Colchester, Essex, UK. Data Archive [distributor] January. SN:
6614. http://dx.doi.org/10.5255/UKDA-SN-6614-4
30. Relton C, Bissell P, Smith C, Blackburn J, Cooper CL, Nicholl
J et al (2011) South Yorkshire Cohort: a ‘cohort trials facility’
study of health and weight—protocol for the recruitment phase.
BMC Public Health 11:640
31. Stevens K (2010) Working with children to develop dimensions
for a preference based generic paediatric health related quality of
life measures. Qual Health Res 20(3):340–351
32. Stevens K (2012) Valuation of the child health utility 9D index.
Pharmacoeconomics 30(8):729–747

33. Wille N, Badia X, Bonsel G, Burström K, Cavrini G, Devlin N,
Egmar AC, Greiner W, Gusi N, Herdman M, Jelsma J, Kind P,
Scalone L, Ravens-Sieberer U (2010) Development of the EQ5D-Y: a child-friendly version of the EQ-5D. Qual Life Res
19(6):875–886
34. Kessler RC, Adler L, Ames M, Demler O, Faraone S, Hiripi E,
Howes MJ, Jin R, Secnik K, Spencer T, Ustun TB, Walters EE
(2005) The World Health Organization Adult ADHD Self-Report
Scale (ASRS): a short screening scale for use in the general population. Psychol Med 35(2):245–256
35. Goodman R (1997) The Strengths and Difficulties Questionnaire: a research note. J Child Psychol Psychiatry 38:581–586
36. Algorta G P, Dodd A L, Stringaris A, Youngstrom EA (2016)
Diagnostic efficiency of the SDQ for parents to identify ADHD
in the UK: a ROC analysis. Eur Child Adolesc Psychiatry 1–9
37. Iacus SM, King G, Porro G (2011) Causal inference without
balance checking: coarsened exact matching. Political Anal
20(1):1–24
38. Ho DE, Imai K, King G, Stuart EA (2007) Matching as nonparametric preprocessing for reducing model dependence in parametric causal inference. Political Anal 15(3):199–236
39. Kvist AP, Nielsen HS, Simonsen M (2013) The importance of
children’s ADHD for parents’ relationship stability and labor
supply. Soc Sci Med 88:30–38
40. Cameron AC, Trivedi PK (2009) Microeconometrics using stata.
Stata Press, College Station
41. Walters SJ, Brazier JE (2005) Comparison of the minimally
important difference for two health state utility measures: EQ-5D
and SF-6D. Qual Life Res 14(6):1523–1532
42. Knies G (2012) Life satisfaction and material well-being of children in the UK. ISER Working Paper Series No. 2012-15
43. Bowes L, Wolke D, Joinson C, Tanya Lereya S, Lewis G (2014)
Sibling bullying and risk of depression, anxiety, and self-harm: a
prospective cohort study. Pediatrics 134:1–8
44. Modesto-Lowe V, Danforth JS, Brooks D (2008) ADHD: does
parenting style matter? Clin Pediatr 47:865–872

13

