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cent work by Surman et al.! suggested an association
berween attention-deficit/hyperactivity disorder (ADFDN
and eating  disorders. case reponts  describe
women with bulimia pervosa and ADHD-ike syep-
toms.F Odher researchers yeport 4 association between
impulsive symptoms and bulimia nervosa, with findings
indicating that measures of mpulsivity correlaie with
severity of bulimia necvosa®- ' In one of the largest
studics of its kind, Surman et al.! reported a significant
association between ADIID and bulimia nervosa in a large
sample of adult females with and without ADHD. Al
though eating disorders often stagt in childhood aad ad-
olescence, there is almost no informarion on the ussoci-
ation between cating disorders and ADHD in pediatric
sampies.

Whether an association exists between ADHFD and
eating disorders hias important implications. Considering
that ADHD and eating disorders respond to different
pharmacological and nonpharmacological treaiments, di-
agnosing ADHD in patients with eating disorders could
lead to new therapeutic opportunitics.

The first aim of this study, therefore, was 10 systemat-
ically evatuate the association between ADHD and eating
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To the best of our knowiedge, this 18 the first evaluation

of the assoe AUHD and eating disorders in
a .g__‘;C{jl;'lU”E{,. bito adoles-
cenee

METHOD

Particigants

Bata from o cssccontrol family ésmd}f of girls with
ADHD were exained .t Detdied study methodology has
bee ) P Briefly, we identified 63 girls
with ADHD from lists of consecutive patients in the
pediatric psychiatry clinie at the Massachusetts General
Rospital. Ancther 77 givls with ADHD were identified
from fisis of children having evidence of ADHD in the
computerized miedical records of a heaith maintenance
organizaiion (FIMO). Within each setting, we selected
normal comparison subjects from lists of outpatients at
pediatric medical clinics (Massachusetts General Hospital,
N = 55 HMO, N = G7). At baseline, all subjects ranged in
age from ¢ o 18. The mean age of ADID and coatrol
subjects was 11.2 years and 12.2 yeurs, respectively. At
foltow-up, study participants ranged in age from 10 to 25
yeass. ADFID subjects had a mean age of 16.4 years and
the control subjects had 2 mean age of 17,1 years.

The study was approved by the insttutional review
board, and in all cases parents gave written informed

clsewhere.
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consent for participation; in addition, children signed 2
special assent form for participation i this study.

Measures

As described efsewhere,'? psychiairic asscssments
were obtained by highly trained and highly supervised
raters who were blind to the clinical diagnosis of the
child. Psychiatric assessmenis reled on the Schedule for
Affective Disorders and Schizophrenia for School-Age
Children-Epidemiologic Version (KSADS-E)'3 2 for sub-
jecis younger than 18 years of age and the Structured
Clinical Interview for DEMIV (SCID)!'S (supplemented
with modules from the K-SADSE to assess childhond
diagnoses) for subjects 18 vears of age and older, 1374 The
SCID was also used for psychintric assessiments of the
parents. Because this study had begun prior to the final-
ization of DSM-IV, our baseline assessiment uscd DEMIIL
R-based sitroctured interviews, but we supplemented
these with questions that would allow us (o make DSM-TV
diagnoses, Diagnoﬁés of the subjecis were based on inde-
pendent interviews with the mothers and diréct inter-
views with the children if they were older than 12 vears
of age, All assessments were made by raters who were
Blind io the youti's diagnosis (ADHD or non-ADHD con-
irol) and asceriainment site. Different interviewers met
with imothers and youth in order to maintain blindness to
case-control stams and prevent information from one
informani influencing the assessment of the other,

We considered a disorder positive if diagnostic criteria
were unequivecally met in either the baseline or Svear
followrup interview. Diagnostic uiceriainties were re-
solved by o review committee of ab least iwoe board-
certified child and adult psychiaivists who were blind ro
the subject's ascertaliiment group, the ascertainment site,
all data colected from other family members, and afl
nondizgnaostic data (e.g., socioeconcmic stams [SES]). We
computed kappa coefficients of agreement by having
experienced, board-certified child and adulv psychiatrists
ard licensed claical paychologists diagnose subjects from
sudiotaped inierviews. Based on 500 assessments from
interviews of children and adults, the median kappa co-
efficient was 98, Kappa cocfficients for individual diag-
noses included ADHTY (0.88), anorexia nervosa (1.0), bu-
limia nervosa (89), conduct disorder (1.0, major
depression (1.0, mania (0.9%), separaiion anxiety (1.0),
agoraphobia (1.0), panic (9%), subsiance use disorder
(1.0), and tics/Touretis’s (0.89).

To increase the seasitivity in identifying cases of eating
disorders, a subject was chlassified as having an eating
disorder i full or subthreshold (more than half of the
required sympioms for o il dingnosisy DSM criteria were
met. Gf the 20 subjecis classified as having a lifetime
eating disorder, 12 met subthreshold criteria for an cating
disorder; four of the 20 subjects with a lifetime eating
# current subtbreshold diagnoesis of

earing disorder.

We adopted this meihod o increase the sensitivity and
capture subclinical cases thui have 2 high likelihood of
developing full DSM criteria for eating disorders in the
future. We considered the loss of precision thar may
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result from assuming that subthreshold cases are equiva-
lent to full cases to be less than the loss that would result
from taking the overly conservative approach of relying
on strict DSM criteria and assuming that subthreshold
cases can be grouped together with girls without an
eating disorder.

Growth and Puberty Asscasments

To assess pubertal stage, all gils ages 12-18 were
asked their age at menarche. All probands were weighed
and measured wsing the same scale. We used a Physician's
Beam Scale (Detecto, Webb City, M), a high-calibration
scale with 2 height rod for precise measuwrement of
height. Growth measurements were plotted on National
Center for Health Statistics growth tables.'® These growth
chatts are sex specific and standardized. Thus, they per
mit comparisons of growth deficit findings to normal
population dara, Based on the information collected on
height and weight, the following measures were creared,

Age-corrected height

Height valies were converied to 2 height = score,
defined as the difference of an individual height from the
mean height, for children of the same age and sex, di-
vided by the 5D of height for that subgroup, as detailed in
prior publications, 7720

Age- and heighi-corrected weight index

Weight was computed by examining the weight as the
percentage of the expected (or standard) weighi for
height consisient with studies of malnuirition i Third
World countries. *™-%7 We used this measure to examine
weight differcnces bevond any height effects that may
exist. The expected weight for height was derived from
standard growth tables,'® The 50th percentle cusve in
the heighi growih chart was compared o the child's
height. The heighi-age is the age ai which the child's
height is the same as the valae on the 50th percentile
cuive on the height growth chart. The expected weight
for height is the 50th percentile weight on the weight
growth chart for the heightage just derived.

Statistical Analysis

We compared the baseline characteristics of subjecis
who were and were not assessed at the S-year follow-up
separately in ADHD and control subjects. Among subjects
who were followed up at the Syear reasscssment, we
compared three groups: ADHD with and without an eat-
ing disarder and conirel subjects without an eating dis
order oit demographic factors, Analyses of demographic
factors relicd on logistic and Hnear regression for binary
and dimensional variables, respeciively.

To assess our fiest aim, we estimated the incidence of
Hfeiime eating disorder (either anorexda or bulimiz ner-
vosay using Cox proportonal hazard survival models.
Raies of eating disorder were defined as present at either
assessment (baseline, S-year follow-up) versus absent at
both time poins. The models used age one as the start of
suiveillance, the earfiest age at onset as the survival time
for cases, and the age at most recent interview as the time
of censoring for noncases.

To assess our second aim, we compared gitls with and
without cating disorders on a range of pubertal and psy-

27 Vippincott Williams & Willins




zating Disorders in Girls
with and without ADHD
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FIGURE 1. Risk of eating disorders by ADHD status.

chiatric ouwtcomes. We used linear regression for contine
uous variables and logistic regression for binary variables,
with the exception of twreatment and SES, which were
analyzed with the chi-square test and negative binomial
regression, respectively. All statistical tests were two
tailed, and alpha was set at .05,

HRESULTS

Of the 140 bascline attention-deficit/hyperactivity dis-
order (ADHD) subjects, 17 subjecis did anot have fol
tow-up data, resulting in 123 ADHD subjects available for
anakysis. Of the 122 baseline control subjects, 19 did not
have follow-up data. The rate of successiul follow-up did
not differ between the groups (x¥° , = 1.1, p = 30).
Sixteen percent (n = 20) of the ADHD sample had a
history of anerexia or bulimia nervosa. Of those, 30% (n
= @) reported anorexia, 50% (n = 10 reported bulimia
nervosa, and 20% (n = 4) reported having experienced
both anorexia and bulimia nervosa in different periods of
their hfetimes, with 4 mean age at onset of 12.3 years. In
the control group, 3% (a = %) reported a history of an
eating disorder, of which 60% (n = 3) reporied anorexia,
40% (0 = 2) reported bulimia nervosa, and 20% (& = 1)
reported both anorexia and bulimia nervosa, with a mean
age at onset of 14 years,

Examipation of the Cox proportional hazards survival
models (Fig. 1) indicated that ADHD females were 3.6
times more likely to meet criteria for an cating disordes
(either bulimia nervosa or anorexia) compared 10 conirol
femmales over the cowrse of the follow-up period (hazard
ratio = 3.0; 9%% confidence interval; 1.4-9.9, p < 01).
Further, ADHD females were 3.6 times more likely 1o

meet criteria for bulimia nervosa compared to controls
(hazard ratio = 5.6; 95% confidence nterval: 1.6-19.0, p
< .01, Survival resulls for anorexia were not found to be
statistically signiticant, despite a sizable hazard ratio (haz-
ard ratio = 2.7; 95% confidence interval 0.89-8.7, b=
D9

Due to limited sample size, all subsequent analyses
included ADHD subjects with either anorexia or bufinda
nervosa for increased power. Also, due to the smali num-
ber of eating disorder cases in the control group (n = 6),
conteol subjects with eating diserders were not inciuded
in the analyses. Thus, the control group consisted only of
those subjects with neither ADHD nor an eating disorder
(r = 106). As shown in Table 1, there were no differ-
cnces between ADHD and conirol gicls in socloderno-
graphic characteristics. Coatrols and subjects with ADHD
and caling disorders had a mean age of 17 years at follow-
up; ADHD subjects without eating disorders reported a
mean age of [6 years. The majority of subjects in all
groups (85%, 79%, and 85% of the control, ATMHD, and
ADHD with cating disorders groups, respectively) were in
the high sociosconomic status (BBES) category (an SES
score of 1 or 2). Forty-three percent of controls were
ascertained through the psychiatvic seferial soonrce, as
were 41% of the ADHD without eating disorders Lroup
and 60% of the ADHD with eating disorders group.
Among the subjects with ADHD and eating disorders, 20%
reported receiving counseling for thew disorder, 10%
received counseling and medication therapy, 30% had
never received treatment, and for 20%, the treatment data
were not avaiable.

To assess our second hypothesis, we compared ADHD
girls with and withoui eating disorders on rates of pey-
chiatric comerbidity, growth outcomes, and correlates of
ADHD. Girls with eating disorders had significantly
higher lifetime rates of major depression, anxiety disor
der, and disruptive hehavior disorder compared o ADHD
girls without eating disorders (Figure 2). There were no
differences, however, between the groups on rates of
bipolar disorder, substance use disorders, or smoking.

The mean uge of onset of ADHD -in girls with eating
disorders was 4.9 vears, which although not statistically
significant, was somewhat younger than the mean age of
onset of 5.3 years reported by girls without eating disor-
ders (p=.24). Those gitls with eating disorders further
reported 2 longer duration of ADHD than girls without
eating disorders (10.8 years vs 9.4 years, respectively, p =
31 as well as a higher average aumber of symptoms than
those without eating disorders (13.5 vs 12.3, respectively;

Table 1. Demographic Characteristics of Girls with and without ADHD and Eafing Disorders

Comntrols ADHD ADHD + Eating Disorder

(rn = 106) (n = 103) {nn = 20) Statistical Significance
Age, yr 17.0 £ 3.0 162+ 3.8 17.1 & 3.4 Fiowm = .75 p =38
SES® L6 =09 1.9+ 1.0 17+407 z= 27 p=79
Psychiatric refercath 46 (43.4) 42 (40.8) 12 {GG.0) Xo =25 =28

Dam in table presented ax means * 8D or frequency (percemtage). ADND, stiention-deficithyperactivine disorder, SES, socioeconomic stats, “Sovial cass defined in
categories rnging from 1 through 3; 1 indicates most affluent social cluss and 5 indicaies least affluent). PSubjects referred from a pediatric psychiatric dinic versas

those subjects referred from a pediatric medical clinic.
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FIGURE 2. Rates of cornorbid disorders by ADHD status.

£ = .15), although these differences were not staiistically
significant. Girls with ADHD and eating disorders had a
significantly earlier mean age at onset of menarche than
other ADHD girls (11.4 years vs 12.8 years, respectively:
P2 <1 .0%). No differences were found, however, in terms
{(Table 2). The
average age-correctzd height z score wras 0189 in con-
srofs, .160 in girls with ADYHD but without eating disos
ders, and 0.343 in gics with ADHD and eating disorders,
The average weight index of the controls was 1.74. The
A groups with and without eating disorders had
average weight indexes of 1.24 and 1,10, respectively.
For those girls with a current diagnosis of bulimia, the
average weight index was 1.35.

DISCUSSION

This study examined the association between atten-
tion-deficit/hyperaciivity disorder (ADHD) and eating dis-
orders in a large group of ADHD girls followed prospec-
tively into adolescence. We found that adolescent females
with ADHD were at an elevated risk of developing an
eating disorder, with a particular risk for developing bu-
lmia nervosa, Gids with ADHD and an eating disorder
had increased rates of mood, anxiety, and disrupiive he-
havior disorders and an sarler age at onset of menarche
compared to their ADHD peers without eating disorders,

The fiading that adolesceni girls with ADHD are at

of age-corrected height or welght index

Multple Anvivty
Disnider >

w ADHD + Eating Disorder, N=20

Any Disruptive Sutntance Lse Smoking

Psarder * Disapder ¥

increased risk of bulimia nervosn is consistent with a
previous seport documenting 2 shimilar association in
woinenn with ADHD. Surman et al' documentied thar
adult females had a significant overrepresentation of bu-
limia nervosa compared 0 women without ADHD,

The iinding that adolescent girls with ADHD and an
eating disorder had an increased risk of major depression
and anwiety disorders is consistent with research on eal-
ing disorder samples. For example, a recent study by
Blinder t al.2® found that 94% of patients with eating
disorders had comorbid mood disorders and 6% had
comorbid anxiety disorders. Although there is some dis
crepancy i the rates of the comorbid disorders, with
some siudies reporting smaller, vet significant rates, a
converging liferature has documented a strong associa-
tion between mood and anxiety disorders in subjecis
with eating disorders,*? -3 Considering the morbidity as-
sociated with mood and anxicty disorders and their
upigue therapentic requirements, girls with ADHD and
eating disorders may bencfit from interveations aimed ag
addressing these disorders.

‘The finding that girls with ADHD and eating disorders
are at increased risk of comorbid disruptive behavior
disorders is novel the rwo ADHD
groups did not differ on ADHD correlates suggests that
the comorbidity is not a function of ADHD severity, but

Our findings that

Table 2. Puberty/Growih Charaderisiics of Youths with and without ADHD and Fating Disorders

Conirels ADHD ADHD -+ Eating Disordesr
(o= 3105) (n = 103} {(rn = 20) Statistical Significance
Puberty characterisiics
Age af menaschie, yr 21 £ 11 128+ 1.2 114+ 09" Fogs = 33, p= 04
Growtly charmcteristics
Age-corrected height = score 0189 % 1.4 Q60+ 14 0543 £ 1.0 F,.; =015 p= 86
Age and height adjusted welght z score 1135 £ 030 1095 £ 0.22 1,240 + 0.44 Foous = 21, p= 12

ADHD, atention-deficihyperactivity disorder, "Versus ADHD, 5= 05,
¥t ) r

Vol 28, Mo. 4, August 2007
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ratiier represents a true comorbidity. Although the rea
song for this associution remain unciear, considering the
mosbidity and dystuncton associated with disruptive dis-
orders,? more work is needed confitin this association.

Also novel is the finding that eating disorders were
assoctited with earlier menarche in with ADHD, The
reasons for this association are intriguing when consider-
ing that eating disorders have been associated with men-
steval frregularities and amenorrhen. 3 More work s
needed to confivm and understund ihis finding,

Gur results must be interpreted in the context of some
methodological Himttations. Although we did not exclude
any ethnic group, nearly all our subjects were white.
Thus, our results may not generalize to other racial and
cthnic groups. Also since our subjects have been referred,
our findings may not generalize to community samples.

Although our results are based on a farge sample of girls
with ADHD, the number of girls with eating disorders was
refatively small and we did not have the power (o fully
ehucidate all differences hetween girls with and without
an eating disorder or to examine anorexia and bulitaia
nervosa as separate disorders, Our sample of ADHD girls
with anorexia and bulimia was composed of girls with
either a full clinical or subchinical diagnosis. We adopted
this method (o ncrease ihe sensitivity and capure sub-
chnical cases that have a high likelihood of developing
full DER criteria for eating disorders in the future since
our saupde was not entively through the period of risk of
developing an ecating disorder. However, it is possible
that our results may have been different if the entire
sample had full clnical diagnoses. in fuiure follow-up
assessments of this sample, we plan to revisit these gues-
tions.

It may be that with additional follow-up assessments,
the association between ADHD and eating disorders
could be clarified further. Due to our lack of a control
group with eating disorders, we are not able 1o fully
ehucidate the relatdonships between ADHD, eating disor-
ders, apd comorbid internalizing and disruptive behavior
disorders. It is possible that the wellknown association
between ATDHD and disruptive behavior disorders drives
the relationship between eating disorders and disruptive
behavior disorders found in our data. Similarly, it is pos-
sible that the relationship we found between ADHD and
internalizing disorders is an artifact of the well-established
association of eating disorders and interaalizing disorders,
Further research with controls with eating disorders is
necded to clarify these associations,

Finally, since owr sample was originally ascerrained
using DSM-IH-R criteria, it is possible that our results may
not generalize 1o samples ascertained by DSM-IV criteria,
However, considering the very high degree of overlap
between the two definitions (93% of DSMILR cases re-
ceived a DSMAIV diagnosis)®® and our use of DSM-TV cri-
teria in our follow-up assessment, any effect on these
results should be mirdmal.

Despite these concerns, our findings document a sig-
nificant association between ADHD and eating disorders
in adolescent girls. Eating disorders and ADHD require
different pharmacological and sonpharmacological treat-

306 Ave Girls with ADHD at Risk of Eating Disorders?

ment approaches and therefore, clinical evaluations of
fermales with eating disorders may benefit from system-
atic idenyification of ADHD and vice versa. Among indi
viduals with comorbid ADHD aad bulimia nervosa, the
impulsivity of ADHD might conaibute to the severity of
eating disardered bohavior, Paderds with bulimin nervosa
and ADHD may benefit from treatments commonly used
to treat ADHIY, 3057

Furthermore, eating disorders in givls with ADHD sig-
nificantly increased the risk of depression, ansiety, and
distuptive behavior disorders. Although more research is
aeeded (o confirm these findings, our eesults suggest that
ADRIDY significantly increases the risk of eating disorders
and that the presence of an cating disorder in girls with
ADND heightens the risk of additional morbidity and
dysfunction.
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