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Abstract

Although attention-deficit/hyperactivity disorder (ADHD) is associated with eating disorders (EDs), it is unclear when ED
risk emerges in children with ADHD. We compared differences in body dissatisfaction and weight control behaviour in
children with/without ADHD aged 12-13 years concurrently, and when aged 8-9 and 10-11 years, to determine when risk
emerges. We also examined differences by ADHD medication status at each age. This study uses waves 1-5 from the Lon-
gitudinal Study of Australian Children (n=2323-2972). ADHD (7.7%) was defined at age 12—13 years by both parent- and
teacher-reported SDQ Hyperactivity—Inattention scores > 90th percentile, parent-reported ADHD diagnosis and/or ADHD
medication treatment. Children reported body dissatisfaction and weight control behaviour at 8-9, 10-11 and 12-13 years.
Children with ADHD had greater odds of body dissatisfaction at ages 8-9 and 12—13 years. Comorbidities drove this rela-
tionship at 8-9 but not at 12—13 years [adjusted odds ratio (AOR): 1.6; 95 % CI 1.1-2.4; p=0.01]. At 12-13 years, children
with ADHD had greater odds of both trying to lose and gain weight, regardless of BMI status. Comorbidities drove the risk
of trying to lose weight in ADHD but not of trying to gain weight (AOR 2.3; 95% CI 1.1-4.6; p =0.03), which is likely
accounted for by ADHD medication treatment. ADHD moderately increases body dissatisfaction risk in children aged 8-9
and 12-13 years. Clinicians should monitor this and weight control behaviour throughout mid-late childhood, particularly
in children with comorbid conditions and those taking ADHD medication, to reduce the likelihood of later ED onset.
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Abbreviations Introduction

AOR  Adjusted odds ratio

CI Confidence interval Emerging research suggests that attention-deficit/hyperactiv-
ED Eating disorder ity disorder (ADHD) increases risk of developing an eating
LSAC Longitudinal Study of Australian Children disorder (ED) [1-7]. Early identification and intervention
OR Odds ratio facilitate better outcomes for EDs [8, 9] and failure to iden-
SDQ  Strengths and Difficulties Questionnaire tify at-risk individuals early is a common barrier impeding

effective ED treatment [10]. Presently, the age at which ED
symptoms emerge in children with ADHD and the impact of
ADHD medication are unknown. Body dissatisfaction and
engagement in weight control behaviour have been identi-
fied as primary risk factors for ED development [11] so this
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body dissatisfaction has moderated the relationship between
ADHD symptoms and disordered eating in an overweight/
obese sample of children with ADHD [19]. As such, body
mass (particularly adiposity) might be the underlying mech-
anism for the association between body dissatisfaction and
ADHD, as body mass has been identified as a causal risk
factor for body dissatisfaction [11] and elevated rates of adi-
posity have been found in children with ADHD [20].

Little research has examined whether attempts to control
weight differ between children with and without ADHD.
One study found that males and females with ADHD aged
12-20 years (n =3530) were more likely to use weight con-
trol strategies (dieting, vomiting) than children without a
chronic illness, and that girls (but not boys) were more likely
to use laxatives, diuretics or emetics [15]. A more recent
study suggested that 9- to 12-year-old boys (but not girls)
with ADHD (rn=12,304) were more likely to fear weight
gain and engage in restrictive eating; however, data were
obtained via parent report and may not accurately reflect
the intent of the children [21]. Another study indicated that
girls with ADHD aged 11-18 years (n=228) reported a
greater desire to lose weight and to engage in pathologi-
cal eating (including dieting) than controls; however, this
study excluded males and the ADHD group had a higher
body mass index (BMI), which may have contributed to
findings [16]. Understanding whether both boys and girls
with ADHD engage differently in weight control behaviour
(either to lose or gain weight) than children without ADHD
may provide a deeper understanding of the relationship
between ED development and ADHD.

The impact of ADHD medication on body dissatisfac-
tion and weight control behaviour is also unclear. This is
important to consider because common side-effects of
ADHD medications such as methylphenidate, dexampheta-
mine and atomoxetine include appetite suppression, result-
ing in restricted food consumption and weight loss [22].
Conversely, ADHD medication treatment increased risk of
binge-eating threefold (without increased BMI) in a clinical
sample of young people with ADHD (n=252), suggesting
that binge-eating more likely occurs after the medication’s
appetite-suppressing effects wear off [23]. Another two stud-
ies suggested that a history of ADHD medication treatment
had no significant impact on body dissatisfaction or ED
symptoms (including compensatory weight control behav-
iours) in young people with ADHD [16, 17]. However, these
studies included samples across wide age ranges, so whether
results differ at specific ages is unknown.

Most studies have examined ADHD samples across wide
age ranges, preventing the ability to determine the age at
which ED symptoms such as body dissatisfaction or weight
control behaviour emerge [15-17, 21, 24, 25]. Previous
research has often neglected potential confounding factors
(sex, BMI, SES, comorbidities); thus, it is unknown whether
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these factors or ADHD specifically confers risk for EDs [5].
Research has also focused on clinical samples [23, 24, 26,
27], revealing little about children not accessing clinical ser-
vices—which, in Australia, is almost half (47%) of youth
with ADHD [28].

This study aimed to examine differences in body dissat-
isfaction and weight control behaviour for children classi-
fied with/without ADHD aged 12—13 years across three time
points: at 12—13 years (concurrent), and when these children
were aged 8-9 and 10-11 years (retrospective), to determine
when risk appears. It was hypothesised that:

1. Higher rates of body dissatisfaction would be found
in the ADHD group compared to controls by age
12-13 years; and

2. Higher rates of engagement in weight control behaviour
would be found in the ADHD group compared to con-
trols by age 12—-13 years.

An additional exploratory aim was to examine differences
between children with ADHD based on ADHD medication
status.

Methods
Study design

The Longitudinal Study of Australian Children (LSAC)
commenced in 2004 and is a population-based study fol-
lowing the development of a nationally representative Aus-
tralian sample of children and families [29]. The current
study utilised four waves of data for the Kindergarten cohort
when children were aged 4-5 years (wave 1, n=4983; socio-
demographic variables only), 8-9 years (wave 3, n=4331;
87% retention from wave 1), 10-11 years (wave 4, n=4196;
84% retention) and 12-13 years (wave 5, n=3956; 80%
retention). The Australian Institute of Family Studies (AIFS)
ethics committee approved this study. Informed consent was
obtained from all participants prior to inclusion in the study.

Participants

Participants were recruited via the Medicare Australia
(publicly funded national health insurance) database in two
stages: 311 postcodes were randomly selected; then, children
were randomly selected from within those postcodes. Strati-
fication ensured that the distribution of children selected was
comparable to that of each state/territory in Australia, as
well as within capital city and ex-metropolitan areas [30].
Participants were included in the current study if they
had complete data available for ADHD and at least one out-
come measure at age 12—13 years. This age was chosen to
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ensure the greatest chance of capturing an ADHD sample
in accordance with DSM-5 criteria [31]. Children not clas-
sified as having ADHD at 12—13 years but classified as hav-
ing ADHD at an earlier age were excluded (n=144). Over-
all, 2972 children (60% of original sample) were included,
comprising 230 children with ADHD and 2742 controls
(see Supplementary Table 1 regarding differences between
included/excluded children).

Measures
ADHD identification

ADHD was assessed at age 12—13 years using three meas-
ures: children were classified as having ADHD if they had:
(1) parent- and teacher-reported inattention/hyperactivity
symptoms in the clinical range; or (2) a parent-reported
ADHD diagnosis (primarily diagnosed by paediatricians in
Australia [32]); or (3) been reported by parents to be taking
ADHD medication.

The parent- and teacher-reported 5-item Hyperactiv-
ity—Inattention score (@ =0.81) from the Strengths and
Difficulties Questionnaire (SDQ) [33] was used to classify
clinical symptoms. Children scoring >90th percentile on this
scale (>.6) by both parent and teacher report were placed
into the ADHD group based on previous studies validating
this approach [33-35].

Additionally, parents were asked “Does your child have
attention-deficit disorder or attention-deficit/hyperactivity
disorder?” If parents responded “yes”, the child was clas-
sified as having ADHD as per previous research [34, 35].

Finally, to assess for ADHD medication use at each age,
parents were asked “Is your child currently taking medica-
tion for ADD or ADHD?” If a parent responded “yes”, they
were then asked to specify the type of medication. The child
was then classified as having ADHD and being treated with
ADHD medication at that age.

Overall, 230 children (7.7%) were classified as having
ADHD at 12-13 years, similar to recent Australian com-
munity prevalence estimates [28].

Body dissatisfaction and weight control behaviour

Body dissatisfaction was measured at all ages using the
Pictorial Body Image Instrument [36], which examines
dissatisfaction with body size. Children were presented
with seven drawings depicting children of their same sex,
ranging in size and numbered from one (very thin) to seven
(obese). Children were asked to choose which picture most
looked like them (perceived body image score, range 1-7)
and which picture showed how they wanted to look (desired
body image score, range 1-7). Any discrepancy between
perceived and desired body image scores indicated whether

a child was experiencing body dissatisfaction (range — 6 to
6, where negative/positive values specify desire to be larger/
thinner) [37]. Children with no difference between perceived
and desired body image were considered to not experience
body dissatisfaction. Absolute body dissatisfaction scores
were also derived, as per previous research in ADHD [16,
19] and the general population [38, 39] (range 0—6, where
higher scores represent more dissatisfaction).

To measure weight control behaviour, children were
asked “What are you trying to do about your weight now?”
and to specify if they were trying to lose weight (yes/no) or
gain weight (yes/no).

Sample characteristics

Primary caregivers reported on socio-demographic varia-
bles (language spoken, single-parent family, maternal high
school completion) when children were aged 4-5 years.
Child BMI was obtained at all ages via direct measurement
of the child’s height and weight. Trained researchers meas-
ured weight in light clothing to the nearest 50 g using glass
bathroom scales. Height was measured twice, without shoes,
to the nearest 0.1 cm using a portable rigid stadiometer. The
average of both height measurements was used in analyses,
where both differed by more than 0.5 cm; a third measure-
ment was taken and the average of the two closest was used.
BMI was calculated as weight (kg) divided by the square of
height (m). Raw BMI scores were transformed into z-scores
using the 2000 US Centres for Disease Control growth ref-
erence data [40]. Parent BMI was derived at each age from
self-reported height and weight. Clinical internalising and
conduct problems [>90th percentile (>7)] were measured
at all ages via parent report on the Emotional Problems
(a=0.66) and Conduct Problems scales (a =0.63) of the
SDQ. Sleep problems were assessed by asking parents “How
much is your child’s sleeping pattern or habits a problem for
you?” Responses were dichotomised into ‘no problem at all/
small problem’ versus ‘moderate/large problem’ [41-43].

Analyses

Analyses were performed using Stata version 14.2 [44].
Survey methods were used to weight main analyses (but
not ADHD sub-group analyses examining differences by
medication status, ADHD diagnosis or ADHD symptoms)
to account for the unequal probability of participant selec-
tion, non-response and sample attrition, and the multi-stage,
clustered sampling design [30].

Sample characteristics were compared between groups
at each age via ¢ tests (continuous variables) and logistic
regression (categorical variables). Unadjusted and adjusted
logistic regression was used to compare body dissatisfac-
tion (aim 1) and weight control behaviour (aim 2) between
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children with/without ADHD, and to examine differences in
outcome variables between children with ADHD based on
ADHD medication (aim 3). Unadjusted and adjusted linear
regression was used to examine mean differences in body
dissatisfaction scores between ADHD and control groups at
each age (aim 1). Analyses were first adjusted to control for
child sex, child and parent BMI and maternal high school
completion and then re-run to also control for clinical inter-
nalising, conduct and sleep problems.

Results
Sample characteristics

Compared with controls, the ADHD group had more boys,
children with clinical internalising, conduct and sleep
problems, single-parent families and mothers who had not
completed high school, and fewer mothers who spoke a lan-
guage other than English (Table 1; all p <0.05). Child age,
BMI z-scores or weight status did not differ between groups
at any age; however, there was a non-significant trend for
more children with ADHD to meet criteria for obesity at
age 12—13 years (p =0.08). Parents in the ADHD group had
a higher mean BMI than control parents at ages 8—9 and
12-13 years (all p <0.05), but this trend was non-significant
at 10-11 years (p=0.08). Children treated with ADHD med-
ication at each age were reported to be treated with meth-
ylphenidate, dexamphetamine or atomoxetine. All children
being treated with ADHD medication had a parent-reported
ADHD diagnosis. Parent- or teacher-reported SDQ Hyper-
activity—Inattention scores did not differ between children
with a parent-reported ADHD diagnosis or SDQ-identified
ADHD at any age (all p <0.05).

Data for body dissatisfaction and weight control behav-
iour variables were available for 2323-2760 children at
8-9 years (78.2-92.8%); 2583-2884 children at 10-11 years
(86.9-97.0%); and 2720-2969 children at 12-13 years
(91.5-99.9%; Table 2).

Body dissatisfaction in children
with and without ADHD

Children with ADHD had greater odds of body dissatis-
faction than controls at ages 8-9 (OR 1.5, p=0.05) and
12-13 years (OR 1.7, p=0.006), after adjusting for child
sex, child and parent BMI and maternal education (Table 2).
Results attenuated when adjusting for comorbidities at
8-9 years (OR 1.4, p=0.09), but held for increased odds
of children with ADHD wanting to be thinner at this age
(OR 1.6, p=0.02) and held for increased odds of body
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dissatisfaction at 12—13 years (OR 1.6, p=0.01). In the fully
adjusted models, higher BMI z-scores were also indepen-
dently associated with greater odds of wanting to be thinner
at 8-9 years (OR 2.4; p<0.001) and body dissatisfaction
at 12-13 years (OR 2.1; p<0.001). Female sex was also
independently associated with greater odds of wanting to
be thinner at 8-9 years (OR 1.3; p=0.01) and greater odds
of body dissatisfaction at 12—13 years (OR 1.4; p<0.001),
whilst higher parent-reported sleep problems were indepen-
dently associated with greater odds of body dissatisfaction at
12-13 years (OR 1.5; p=0.03). Body dissatisfaction preva-
lence did not differ between ADHD and control groups at
age 10-11 years (all p>0.05).

Children with ADHD had higher mean absolute body
dissatisfaction scores than controls at each age (Table 3; all
p <0.05); however, results attenuated at 12—13 years when
adjusting for comorbidities in the fully adjusted model
(p=0.06). The amount of variance explained by the fac-
tors of interest was only small in the fully adjusted models
at ages 8-9 (R>=0.07), 10-11 (R*=0.16) and 12—13 years
(R*=0.16).

Weight control behaviour in children
with and without ADHD

Children with ADHD at 12-13 years had greater odds of
trying to lose weight than controls after adjusting for child
and parent BMI, child sex and maternal high school comple-
tion (OR 1.6, p=0.03; Table 2), but findings attenuated after
adjusting for comorbidities (OR 1.3, p=0.25). Higher BMI
z-scores (OR 3.9, p <0.001), female sex (OR 1.6, p<0.001)
and more parent-reported sleep problems (OR 1.5, p=0.05)
were independently associated with greater odds of trying
to lose weight at 12—13 years in the fully adjusted model.

Children with ADHD had greater odds of trying to
gain weight than controls at 10-11 (OR 1.9, p=0.04) and
12-13 years (OR 2.2, p=0.04) after controlling for child
and parent BMI, child sex and maternal high school comple-
tion. Results attenuated when adjusting for comorbidities at
10-11 years (OR 1.5, p=0.32) but held at 12—13 years (OR
2.3, p=0.03; Table 2). More parent-reported sleep prob-
lems were also independently associated with greater odds
of trying to gain weight at 12—13 years in the fully adjusted
model (OR 2.3, p=0.05), whilst higher BMI z-scores (OR
0.3, p<0.001) and female sex (OR 0.5, p =0.002) were inde-
pendently associated with reduced odds of trying to gain
weight at this age.

The proportion of children reporting both body dissatis-
faction and trying to lose weight did not differ significantly
between children with ADHD and controls at 10-11 years
(ADHD: 23.4%, 95% CI 18.2-29.2; Controls: 26.2%; 95%
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Table 1 Sample characteristics

Child and fam-
ily character-
istics

12-13 years

Baseline: 8-9 years

10-11 years

ADHD Control P value
(n=230) (n=2742)

ADHD Control p value
(n=230) (n=2742)

ADHD
(n=230)

Control
(n=2742)

p value

Child
Male, %
Age in years
[mean (SD)]
BMI z-score
[mean (SD)]
Under-
weight, %
Normal
weight, %
Overweight, %
Obese
weight, %
Comorbid disorde
Clinical
internalising
problems, %
Clinical
conduct
problems, %
Sleep prob-
lems, %
ADHD medica-
tion, %
Methylpheni-
date, %
Dexampheta-
mine, %
Atomox-
etine, %
Primary caregiver
BMI [mean
(SD)]
Mother speaks
language
other than
English®, %
Single-parent
family?, %
Mother did
not com-
plete high
school®, %

80.9 46.3 <0.001
12.9 (0.3) 12.9 (0.3) 0.49

0.31 (1.1) 0.34 (1.0) 0.67
8.3 6.5 0.24
63.0 67.3 0.14

19.1 18.3 0.92
8.7 6.4 0.08

TS

44.3 15.4 <0.001

522 8.9 <0.001

19.1 5.1 <0.001

30.0 0 <0.001

252 0 <0.001

39 0 <0.001

0.9 0 <0.001

27.9 (6.4) 26.9 (6.1) 0.02

4.4 12.9 <0.001

19.7 11.8 0.002

50.4 35.5 <0.001

8.8(0.2) 8.8(0.2) 0.24
0.29 (0.99) 0.38 (0.98) 0.27

52 53 0.82
71.7 69.1 0.38

14.3 17.2 0.32
4.3 5.4 0.78

25.9 10.5 <0.001

47.2 11.3 <0.001

14.5 3.8 <0.001

19.6 0 <0.001

13.0 0 <0.001

3.0 0 <0.001

26.6 (5.8) 25.8(5.2) 0.04

10.8 (0.3)

031 (1.0)
48

66.5

17.4
43

383

514

18.4

24.8

18.7

43

1.7

27.1

10.8 (0.3)

0.35 (1.0)
5.6

65.1

18.7

59

15.6

13.1

5.1

26.4

0.32

0.59

0.59

0.37

0.59
0.74

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.08

#Reported when children aged 4-5 years

CI 24.5-27.9) or at 12-13 years (ADHD: 25.8%, 95%
CI 20.5-31.9; Controls: 25.7%, 95% CI 24.1-27.4). A
significantly higher proportion of children with ADHD

reported both body dissatisfaction and trying to gain  2.9%, 95% CI 2.3-3.6).

weight than controls at ages 10-11 years (ADHD: 6.4%,
95% CI 3.8-10.6; Controls: 3.2%, 95% CI 2.6-3.9) and
12-13 years (ADHD: 6.9%, 95% CI 4.3-11.1; Controls:

@ Springer
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Table 2 Odds of body dissatisfaction and weight control behaviour between ADHD and control groups

Child age ADHD % Control % OR (95% CI) p value Adjusted® OR (95% CI) p value Adjustedb OR (95% CI) p value
8-9 years®
Body dissatisfaction 67.1 55.0 1.7 (1.2-2.3)  0.003 1.5(1.0-2.2) 0.05 1.4 (0.9-2.1) 0.09
Wants to be thinner 49.6 42.5 1.3(0.9-1.8) 0.09 1.6 (1.0-2.3) 0.03 1.6 (1.1-2.4) 0.02
Wants to be larger 17.5 12.5 1.5(0.9-2.4) 0.09 0.9 (0.6-1.7) 0.96 0.9 (0.5-1.4) 0.55
10-11 years?
Body dissatisfaction 52.5 46.5 1.3(0.9-1.8) 0.15 1.3 (0.9-1.9) 0.13 1.2 (0.9-1.8) 0.28
Wants to be thinner  42.9 38.7 1.2(0.8-1.7) 0.32 1.3 (0.9-2.0) 0.19 1.4 (0.9-2.1) 0.16
Wants to be larger 9.6 7.7 1.3(0.7-2.2) 043 1.1 (0.5-2.1) 0.85 0.8 (0.4-1.6) 0.44
Weight control strategy
Lose weight 39.7 359 1.2(0.8-1.7) 0.37 1.2 (0.8-1.9) 0.29 1.1 (0.7-1.7) 0.65
Gain weight 13.2 54 2.6(1.5-4.6) 0.001 1.9(.1-3.7) 0.04 1.5(0.7-3.1) 0.32
12-13 years®
Body dissatisfaction 53.3 443 1.4 (1.1-1.9)  0.02 1.7 (1.2-2.4) 0.006 1.6(1.1-24) 0.01
Wants to be thinner 41.6 37.8 1.2(0.9-1.6) 0.29 1.4 (0.9-2.2) 0.08 1.4 (0.9-2.2) 0.11
Wants to be larger 11.7 6.5 1.9(1.2-3.1) 0.009 1.8(1.0-3.2) 0.05 1.8 (0.9-3.4) 0.07
Weight control strategy
Lose weight 44.6 36.4 1.4 (1.0-1.9) 0.04 1.6 (1.1-2.5) 0.03 1.3 (0.8-2.1) 0.25
Gain weight 10.5 4.6 24(14-42) 0.001 22(1.1-44) 0.04 2.3 (1.1-4.6) 0.03
OR Odds ratio; CI confidence interval
#Analyses adjusted to control for child and parent BMI, child sex and maternal high school completion
bAdjusted model re-run to also control for parent-reported internalising, conduct and sleep problems
N ranges from 2323 to 2760
N ranges from 2583 to 2884
°N ranges from 2720 to 2969
Table 3 Unadjusted and adjusted mean differences in absolute body dissatisfaction scores between ADHD and control groups
Childage ~ ADHD M (SD) Control M (SD) Unadjusted Adjusted? Adjusted® Adjusted R?
MD (95% CI) p value MD (95% CI) p value MD (95% CI) P
value
8-9 years® 1.04 (1.04) 0.70 (0.81) 0.33(0.18,0.49) <0.001 0.26 (0.09,0.43) 0.002 0.24 (0.07,0.41) 0.006 0.07
10-11 years® 0.67 (0.85) 0.56 (0.72) 0.17 (0.02,0.32)  0.03 0.17(0.03,0.32) 0.02 0.17 (0.01,0.33) 0.03 0.16
12-13 years® 0.69 (0.90) 0.53 (0.72) 0.18 (0.01,0.35)  0.04 0.19(0.03,0.36) 0.02 0.16 (-0.01,0.33) 0.06 0.16

MD mean difference, CI confidence interval; R* R-squared for fully adjusted model

# Analyses adjusted to control for child and parent BMI, child sex and maternal high school completion

®Adjusted model re-run to also control for parent-reported internalising, conduct and sleep problems

N ranges from 2323 to 2760
IN ranges from 2583 to 2884
°N ranges from 2720 to 2969

Body dissatisfaction and weight control behaviour
in children with ADHD by ADHD medication status

Body dissatisfaction prevalence did not differ for children
with ADHD based on ADHD medication treatment at any
age (all p > 0.05; Table 4). Medicated children with ADHD
had greater odds of trying to gain weight at ages 10-11 (OR
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2.8, p=0.04) and 12-13 years (OR 2.8, p=0.03) in the fully
adjusted model.

Few differences were observed based on how ADHD
was identified for this study (e.g., parent-reported diagno-
sis or SDQ symptoms; see Supplementary Table 2). Chil-
dren with a parent-reported ADHD diagnosis had reduced
odds of body dissatisfaction (OR 0.5, p =0.04) and want-
ing to be thinner (OR 0.5, p=0.05) at age 8-9 years and
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Table 4 Odds of body dissatisfaction and weight control behaviour between children with ADHD, by medication status®

Child age ADHD + ADHD OR (95% CI) p value Adjustedh OR (95% CI) pvalue Adjusted® OR (95% CI) p value
med % no
med %
8-9 years, n 45 185
Body dissatisfaction 56.8 67.8 0.6 (0.3-1.2) 0.17 0.6 (0.3-1.2) 0.16 0.6 (0.3-1.5) 0.29
Wants to be thinner  36.4 50.6 0.6 (0.3-1.1) 0.09 0.6 (0.3-1.4) 0.23 0.6 (0.3-1.6) 0.32
Wants to be larger 20.5 17.2 1.2 (0.5-2.8) 0.62 0.9 (0.3-2.4) 0.76 1.0 (0.3-3.2) 0.99
10-11 years, n 57 173
Body dissatisfaction 46.4 47.2 0.9 (0.5-1.8) 0.92 1.4 (0.7-2.7) 0.36 1.3 (0.7-2.6) 0.44
Wants to be thinner  32.1 38.7 0.8(04-1.4) 0.39 1.2 (0.6-2.5) 0.63 1.2 (0.6-2.6) 0.60
Wants to be larger 14.3 8.6 1.8 (0.7-4.5) 0.23 1.6 (0.6-4.2) 0.36 1.4 (0.5-3.8) 0.56
Weight control strategy
Lose weight 29.1 38.0 0.7 (0.3-1.3) 0.23 1.1 (0.5-2.4) 0.77 0.9 (0.4-2.1) 0.81
Gain weight 21.8 7.9 32(1.4-7.6) 0.007 2.4 (1.0-6.3) 0.05 2.8 (1.0-7.6) 0.04
12—-13 years, n 69 161
Body dissatisfaction  42.0 53.4 0.6 (0.4-1.1) 0.12 0.7 (0.4-1.3) 0.27 0.7 (0.4-1.3) 0.28
Wants to be thinner  26.1 41.6 0.5(0.3-0.9) 0.03 0.6 (0.3-1.4) 0.25 0.7 (0.3-1.5) 0.30
Wants to be larger 15.9 11.8 1.4 (0.6-3.2) 0.39 0.9 (0.4-2.4) 0.89 0.9 (0.3-2.3) 0.83
Weight control strategy
Lose weight 30.9 41.6 0.6 (0.3-1.1) 0.13 0.8 (0.4-1.5) 0.44 0.6 (0.3-1.3) 0.20
Gain weight 17.6 7.5 2.7(1.1-6.3) 0.03 2.6 (1.0-6.4) 0.04 2.8 (1.1-7.1) 0.03

OR odds ratio, CI confidence interval

2Survey methods were not used to weight sub-group analyses

®Analyses adjusted to control for child and parent BMI, child sex and maternal high school completion

¢ Adjusted model re-run to also control for parent-reported internalising, conduct and sleep problems

greater odds of trying to gain weight (OR 3.8, p=0.009)
at 12—13 years in the fully adjusted models. Results for
children with a parent-reported ADHD diagnosis did not
differ by ADHD medication status (all p > 0.05; see Sup-
plementary Table 3).

Discussion

This study longitudinally examined differences in the
prevalence of body dissatisfaction and weight con-
trol behaviour in children with and without ADHD in
a population-based sample at three distinct ages lead-
ing into adolescence. Whilst there was evidence of ele-
vated risk in children with ADHD from age 8-9 years,
this risk appeared to be small and was accounted for by
comorbid internalising, conduct and/or sleep problems
in many instances. Children with ADHD had more than
1.5 times greater odds of body dissatisfaction at 8-9 and
12-13 years and of trying to lose weight at 12-13 years,
regardless of BMI status. Children with ADHD also had
approximately two times greater odds of trying to gain
weight at ages 10-11 and 12-13 years. Generally, relation-
ships did not differ for children with ADHD by medication

status, though medicated children had almost three times
greater odds of trying to gain weight at ages 10-11 and
12-13 years.

The finding that children with ADHD experience elevated
rates of body dissatisfaction reflects previous research [1,
6, 15-17] and extends it by showing evidence for this risk
emerging at 8-9 years and again at 12—13 years. Risk was
independent of comorbidities at 12—13 years, similar to pre-
vious research [6].

Whilst more children with ADHD reported body dissatis-
faction than controls at 10—11 years, the difference was not
statistically significant at this age. This might suggest that
mid-childhood and the onset of adolescence are important
periods developmentally for this risk emerging in ADHD.
Further, a number of factors may have contributed to the
developmental trajectory observed in this sample, such as
different patterns observed between groups in relation to
changes in weight status over time, changes in the prevalence
of internalising, conduct and sleep comorbidities between
groups over time, or the effects of ADHD medication over
time (e.g., ceasing medication or being on medication for a
longer duration). As the aim of the present study is purely
to understand differences in the prevalence of body dissatis-
faction and weight control behaviour between children with
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and without ADHD, the next step would be to better under-
stand the mechanisms for these differences. Future research
should examine such factors to gain a more comprehensive
understanding of the causal mechanisms for the associations
observed in the present study.

Whilst previous research suggests that youth with ADHD
are more likely to engage in weight control strategies [15,
16, 21], the present research extends this by indicating
that increased risk of engagement in strategies to try to
lose weight emerges at the onset of adolescence (by age
12—13 years), regardless of child sex, child and parent BMI
or maternal education. However, results attenuated when
adjusting for internalising, conduct and sleep problems, sug-
gesting that the elevated prevalence of these comorbidities
may be driving observed relationships instead of ADHD.

Our finding that children with ADHD also had greater
odds of trying to gain weight from 10 to 11 years is new.
Whilst existing research suggests a greater likelihood of
engaging in behaviours that may contribute to weight gain,
such as overeating and binge-eating [23, 27, 45, 46], to our
knowledge, no other studies have examined the self-reported
intent to gain weight in children with ADHD.

The increased odds of trying to gain weight may largely
be attributed to ADHD medication use. There was evidence
that medicated children with ADHD were more likely to try
to gain weight at ages 10-11 and 12-13 years. This finding
is not surprising and may not be unhealthy, given the known
impact of ADHD medication on appetite suppression and
weight loss [22], as these children may simply be attempting
to restore weight lost since commencing ADHD medication
treatment. Future research could examine whether engag-
ing in strategies to gain/restore weight in conjunction with
greater risk for body dissatisfaction contributes to later ED
onset, as Benard and colleagues reported a single case study
where a young male with childhood ADHD developed an
ED after ceasing ADHD medication treatment [47].

Importantly, ADHD status was not the only factor asso-
ciated with risk for body dissatisfaction and engagement in
weight control behaviour in this sample. BMI z-scores, child
sex and parent-reported sleep problems were also indepen-
dently associated with outcomes at age 12—-13 years. Chil-
dren had greater odds of body dissatisfaction and trying to
lose weight, and reduced odds of trying to gain weight at
this age, if they were females or had higher BMI z-scores,
reflecting previous studies [6, 15, 19]. Further, risk of
body dissatisfaction and trying to lose or gain weight was
increased for children with more parent-reported sleep prob-
lems. Previous research has associated sleep problems with
BMI [20], so it may be this association that also contributes
to risk of body dissatisfaction and/or engagement in weight
control behaviour. Future research should examine whether
risk for body dissatisfaction and/or engagement in weight
control behaviour differs for particular subgroups of children

@ Springer

with ADHD, such as females, those with a higher BMI and/
or sleep problems, as well as examining the temporal order
of these associated factors.

The present study included a broad range of children with
ADHD, accounting for both sexes and those not accessing
clinical services. Parents and teachers assessed ADHD
symptoms and children reported outcomes. Research staff
measured child BMI, reducing measurement error. Longitu-
dinal data were captured at specific ages, allowing for more
accurate examination of symptom development. Numerous
potentially confounding factors were accounted for and dif-
ferences examined by ADHD medication treatment, which
have been important limitations of previous research [5].

This study also had limitations. Due to the number of
analyses conducted, the rate of making a Type 1 error might
be elevated. However, we decided not to make alpha correc-
tions, as doing so is associated with reduced study power and
increased likelihood of making a Type 2 error [48], which
we considered to be more costly due to the lack of research
examining associations between body dissatisfaction and
weight control behaviour in children with ADHD. Brief
measures were used for the factors of interest. The SDQ cap-
tures symptoms but does not assess impairment or replace
clinical ADHD assessment. Whilst child self-report is
important, this method has associated challenges—particu-
larly for ED-related symptoms [49]. Future research should
incorporate supplemental information from parents and/or
clinical observation. Although children reported reasons for
employing weight control strategies (to lose/gain weight),
the specific strategies used are unknown and, importantly,
may not necessarily be unhealthy. Understanding the strat-
egies that children use and determining whether they are
healthy or not may help to further clarify the association
between ADHD and EDs and better assist with interven-
tion. Whilst ADHD medication treatment was accounted for
in this study, no information was obtained regarding other
treatments. ADHD medication dosage and compliance were
unaccounted for and objective measures were not used (e.g.,
review of medical records) to confirm parent-reported medi-
cation use or ADHD diagnosis. The authors note, however,
that whilst primarily obtaining data via parent- and child-
report reduces objectivity (and is a common methodological
limitation of epidemiological research [50]), this method
closely reflects symptom assessment in clinical practice.
Finally, the study was not able to account for the duration
of ADHD medication treatment due to there being too few
children persisting or remitting medication treatment over
time. Future research should examine any potential impact
of medication treatment duration to better understand this
relationship.
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Conclusions

Children with ADHD appear to be at moderately greater risk
of body dissatisfaction at ages 8-9 and 12-13 years and of
trying to lose weight at 12—13 years, regardless of BMI sta-
tus, compared with children without ADHD. Whilst ADHD
also appeared to increase odds of trying to gain weight from
age 10-11 years, attempts to gain weight may not carry the
same risk for ED development as attempts to lose weight.
Increased risk for body dissatisfaction and weight control
behaviour—whilst small—appeared to be more pronounced
for children with ADHD and comorbidities; so, it may be
important to assess risk in these children during mid-child-
hood and the transition into adolescence, to facilitate early
intervention and reduce the likelihood of ED development.
Such assessment might be achieved in clinical practice
using brief items (such as those used in the present study);
however, outcomes associated with risk detected via these
measures are still to be determined. Future research should
confirm outcomes associated with body dissatisfaction and
weight control behaviour for children with ADHD.
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