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Disturbed eating behavior and obesity in drug naive children
diagnosed with attention deficit hyperactivity disorder

Hasan Cem AYKUTLU,! Isik GORKER?

ABSTRACT

Objective: In recent studies, attention deficit hyperactivity disorder (ADHD) was found to be linked with disturbed
eating behavior and obesity. However, more studies needed to assess this relationship in pediatric age group.
Therefore, eating behavior, dietary habits and obesity prevalence were evaluated in children who were newly diag-
nosed with ADHD. Methods: Eighty-six children with ADHD between the ages of 6 and 9 without medical treatment
and chronic medical disease were included in the study group. 86 age and sex matched children without chronic
medical and psychiatric disease were obtained as the control group. Sociodemographic Data Form, Children’s
Eating Behavior Questionnaire (CEBQ), the Turgay DSM-IV Based Disruptive Behavior Disorders Child and
Adolescent Rating and Screening Scale (T-DSM-IV-S) and Schedule for Affective Disorders and Schizophrenia for
School Age Children were applied to all cases. Weight and height of all cases were measured. Weight and height
z scores, body mass index percentiles were calculated. Results: CEBQ desire to drink subscale scores were found
significantly higher in ADHD group than controls. CEBQ food responsiveness, emotional overeating and desire to
drink subscale scores were found as positively correlated with T-DSM-1V-S ADHD total scores in ADHD group. It
was found that children with ADHD eat more often, prefer to consume less water than controls. Higher rates of
obesity and overweight, lower rates of underweight were found statistically significant in ADHD group. Discussion:
Our findings provide evidence that children who are newly diagnosed with ADHD could have impaired eating
behaviors, high rates of obesity and overweight. Therefore, it is important to evaluate growth measures and dietary
habits in this population. (Anatolian Journal of Psychiatry 2019; 20(6):659-666)
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Dikkat eksikligi hiperaktivite bozuklugu olan, ila¢ kullanmayan

¢ocuklarda bozulmus yeme davraniglari ve obezite

oz

Amagc: Glnimiizde yapilan ¢alismalar dikkat eksikligi hiperaktivite bozuklugu (DEHB) ile obezite ve bozulmus
yeme davraniglarinin birliktelik gésterdigini ortaya koymustur. Ozellikle gocuk yas grubunda bu iliskiyi inceleyen
daha fazla galismaya gerek duyulmaktadir. Bu nedenle ¢alismamizda, ilk kez DEHB'li gocuklarin yeme davranislari,
beslenme aligkanliklari ve obezite sikhigi degerlendiriimistir. Yontem: Aragtirma grubu olarak, poliklinigimizde
DEHB tanisi konan, tedavi gérmeyen ve baska bir kronik tibbi hastaligi bulunmayan, 6-9 yaslari aralisindaki 86
g¢ocuk alindi. Kontrol grubu olarak yag ve cinsiyet agisindan benzer, kronik tibbi ve psikiyatrik hastaligi olmayan 86
cocuk alindi. Calismaya alinan aragtirma ve kontrol grubu olgularina Sosyodemografik Veri Formu, Cocuklarda
Yeme Davranigi Anketi (CYDA), Cocuk ve Ergenlerde Davranim Bozukluklari icin DSM-IV’e Dayali Tarama ve

Degeriendirme Olgegi - Turgay (T-DSM-IV) ve Okul Cagi Cocuklari igin Duygulanim Bozukluklari ve Sizofreni
Gériisme Cizelgesi uygulandi. Olgularin boy ve kilo dlglimleri yapilarak boy ve kilo z degerleri ve beden kitle indeksi
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ylzdelikleri hesaplandi. Sonuglar: DEHB’li olgularin CYDA icme tutkusu alt dicek puani kontrollere gére anlamii
yliksek bulundu. DEHB grubunda CYDA gida heveslisi, duygusal asiri yeme ve icme tutkusu alt élgcek puanlari ile
T-DSM-IV DEHB toplam puani arasinda pozitif yénde iligski bulundu. DEHB’li olgularin kontrollere gére daha sik
oglin tiikettigi, daha az su igmeyi tercih ettikleri bulundu. DEHB grubunda kontrol grubuna gére daha yliksek oranda
obezite ve asiri kiloluluk, daha dlisiik oranda diisiik kiloluluk oldugu bulundu. Tartisma: Bulgularimiz ilk kez DEHB
tanisi konan ve tedavi gérmeyen ¢ocuklarda, bozulmug yeme davraniglari ile yiiksek oranlarda obezite ve asiri kilo-
luluk gériilebildigini ortaya koymaktadir. Bu nedenle bu grupta biytlme-gelisim 6lgtimleri yapilmasi ve beslenme
aliskanliklarinin sorgulanmasi énem tasimaktadir. (Anadolu Psikiyatri Derg 2019; 20(6):659-666)

Anahtar sdzcuikler: Dikkat eksikligi hiperaktivite bozuklugu, beslenme davranigi, pediyatrik obezite, cocuk

INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is
a neuropsychiatric disorder characterized by
attention problems, hyperactivity and impulsivity
which are disturbed to functionality or normal
development.® In addition to cognitive and be-
havioral symptoms, studies suggest that ADHD
affects the children’s physical growth beyond the
stimulant medications.?* Many of these studies
also showed that the prevalence of obesity in
ADHD has increased.?5

Studies investigating the eating behavior of chil-
dren had shown that over eating, binge eating
and disturbed eating behavior are both associ-
ated with obesity and ADHD.26 Two cross secti-
onal studies’® and one longitudinal study?® in 10-
year-old children showed a positive correlation
between ADHD and binge eating behavior.
Ptacek et al. found that children with ADHD have
irregular and/or impulsive eating habits and sup-
posed that this could lead to high body mass
index (BMI) by affecting their physical develop-
ment.1%11 Recent meta-analyses on this subject
had also shown that ADHD is both associated
with impaired eating behavior'? and obesity.13
However, another meta-analysis results had
shown that ADHD and obesity association is not
significant in pre-adolescence period but signifi-
cant in adolescence and adulthood. In the light
of the above, the present study was designed to
identify and elucidate the weight status, eating
behavior and related lifestyle factors in children
newly diagnosed with ADHD in our outpatient
clinic.

METHODS

Sample

Eighty-six patients who were newly diagnosed
with ADHD between November 2016 and May
2017 in our outpatient clinic were included to
research group. The inclusion criteria for the
research group as follows: 1) the first diagnosis
of ADHD and the absence of any psychotropic
medication, 2) aged between 6 and 9 years, 3)

absence of chronic medical disease, psychotic
disorder, autism spectrum disorder and intel-
lectual disability. In order to form the control
group, 86 cases who were admitted to the
general pediatric outpatient clinic, without any
chronic medical or psychiatric diseases were
included in the study. Ethics approval dated
23.11.2016 was taken from the Local Ethics
Committee of Trakya University for the execution
of the study (Annex-1).

Data collection tools

In order to determine the psychopathologies of
the children, the Schedule for Affective Disor-
ders and Schizophrenia for School Age Chil-
dren-Present and Lifetime (K-SADS-PL), the
Turgay DSM-IV Based Disruptive Behavior
Disorders Child and Adolescent Rating and
Screening Scale (T-DSM-1V-S) were applied.
The sociodemographic Data Form was filled out
by interviewing with both the children and
caregivers. The Children’s Eating Behavior
Questionnaire (CEBQ) was filled by caregivers.

The weight of the children was measured in kg
with the Pinar® brand 100-gram sensitive digital
scale. Children’s shoes and clothes were re-
moved at the measurement. The height of chil-
dren was measured with a 1mm sensitive ver-
tical flat measuring indicator of the same scale
and the results were recorded in cm. Children’s
weight percentile, weight z-score, height per-
centile, height z-scores and BMI percentile (BMI-
p) were evaluated using the age and gender
specific standardized growth chart for Turkish
children.1> Weight z-score was defined as the
difference between a subject’s absolute weight
and the mean weight, for children of the same
age and gender, divided by the standard devia-
tion of the weight. BMI was calculated by dividing
the subject’s weight by the square of the height.
Cut-off points were chosen for underweight as
BMI-p<5, normal as 5-85 p, overweight as 85-95
p and obese as BMI-p>95.16

Sociodemographic Data Form: This form was
developed based on the literature for the pur-
pose of collecting information about sociode-
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mographic characteristics, dietary and life habits
of the children.

The Schedule for Affective Disorders and
Schizophrenia for School Age Children-Pre-
sent and Lifetime (K-SADS-PL): This form is a
semi-structured interview form developed by
Kaufman et al., in order to determine the present
and past psychopathologies of children and
adolescents according to DSM-IV and DSM-III-
R diagnostic criteria.” The Turkish validity and
reliability was conducted by Gokler et al.1®

The Turgay DSM-1V Based Disruptive Behav-
ior Disorders Child and Adolescent Rating
and Screening Scale (T-DSM-IV-S): In this
scale, DSM-IV ADHD criteria were turned into
the question format without changing their con-
tents. Items in the scale are assessed between
0 and 3.%° In addition, the total score of 18 items
that questioned the symptoms of ADHD was
used for the correlation analysis. The reliability
coefficient of the whole scale was found to be
%95.0 and a reliable scale for diagnosing ADHD
in our study (p<0.001).

The Children’s Eating Behavior Question-
naire (CEBQ): CEBQ is a Likert type scale
which was developed by Wardle et al., based on
the previous literature on obesity and data ob-
tained from caregiver interviews.2® The Turkish
validity and reliability study was conducted by
Yilmaz et al.?* The reliability coefficient of the
whole scale was to be %78.4 and a reliable scale
for evaluating eating behavior in our study
(p<0.001).

Data analysis

Statistical analysis was performed using the
SPSS 19.0 (IBM Corp. Armonk, NY: IBM Corp.).
Mean, standard deviation, median, lowest,

highest, frequency and ratio values were used
for quantitative variables in the descriptive statis-
tics of the data. The distribution of the variables
was measured by the Kolmogorov Simirnov test.
Independent t test was used if it fulfils the para-
metric test parameters and Mann Whitney U if
not, in the analysis of quantitative data. Chi-
square test was used to analyze qualitative data,
and Fischer test was used when chi-square test
conditions were not provided. In order to test for
the presence or absence of relationships be-
tween continuous variables, the Spearman
correlation analysis was used in the data set
which is detected to not fit the normal distri-
bution. Statistical significance level was deter-
mined as p<0.05.

RESULTS

The mean age of the cases in the research group
was 7.31+1.09 years and the mean age of the
cases in the control group was 7.46+1.08 years.
There was no statistically significant difference
between the groups in terms of age (p=0.338).
83.7% (n=72) of the cases were male and 16.3%
(n=14) were female in both the ADHD and the
control group. Both groups were found similar in
terms of gender (p=1.000).

As Table 1 shows, there was no statistically
significant difference between the groups in
terms of weight z-scores. But it was found that
ADHD group has significantly higher weight z-
scores than the control group. Likewise, when
the cases were classified according to BMI-p
values, it was detected that there are signifi-
cantly more obese and overweight children and
less underweight children in ADHD group than
the controls (p<0.05) (Table 2).

Table 1. The comparison of the ADHD and control groups in terms of the growth measures

ADHD group (n=86)

Control group (n=86)

Mean+SD Mean+SD
Median (min - max) Median (min - max) p
Height (cm) 128.5047.0 128.70+7.8 0.883*
128.0 (112.5 - 148.5) 129.0 (114.0 - 148.5)
Height z-score 1.04+1.06 0.96+0.96 0.585**
0.91 (-1.27 - 3.65) 0.96 (-1.13 - 3.32)
Weight (kg) 29.08+6.51 27.53+8.34 0.019*
28.00 (18.00 - 49.55) 24.38 (17.00 - 61.00)
Weight z-score 1.00+£1.22 0.44+1.25 0.004*

1.00 (-0.93 - 4.00)

0.29 (-1.63 - 3.76)

*: Mann Whitney U test; **: Independent samples t-test.
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Table 2. The comparison of the obese, overweight, normal weight and underweight cases

between the ADHD and control group

ADHD group (n=86)

Control group (n=86)

n % n % p*
Obese 20 233 10 116 0.044
Overweight 18 20.8 7 8.2 0.017
Normal weight 47 54.7 58 67.4 0.085
Underweight 1 1.2 11 12.8 0.003

*: Chi-square test

Table 3. The comparison of the Children Eating Behavior Questionnaire subscale scores between

the ADHD and the control group

ADHD group (n=86)

Control group (n=86)

Mean+SD Median MeantSD  Median p*
Food responsiveness 9.8+4.7 9.0 9.0+3.9 8.0 0.388
Emotional overeating 6.3£2.7 6.0 5.6+2.2 5.0 0.230
Enjoyment of food 15.6+4.7 16.0 15.4+4.4 14.0 0.643
Desire to drink 8.7+£3.7 8.5 7.5+£3.8 7.0 0.032
Satiety responsiveness 20.9+6.1 20.0 19.8+6.6 20.0 0.321
Slowness in eating 9.5+4.3 9.0 8.4+£3.7 8.0 0.119
Emotional undereating 10.3+3.0 10.0 10.2+3.8 10.0 0.762
Food fussiness 7.0+3.3 6.0 7.9+3.4 7.0 0.056

*: Mann Whitney U test

ADHD and control groups CEBQ scores were
presented in Table 3. It was found that desire to
drink (DD) scores were statistically significantly
higher in ADHD group than the controls (p<0.05)
but there was no significant difference between
the groups in terms of other subscales. Also, the
correlation between T-DSM-IV-S ADHD sub-
scale total score and CEBQ subscale scores
were investigated. It was detected that there was
statistically significant positive correlation be-
tween the T-DSM-IV-S ADHD total scores and
CEBQ food responsiveness (FR), emotional
overeating (EO), DD subscale scores (Table 4).

When the dietary habits were evaluated, it was
detected that there was no significant difference
between the groups in terms of adherence to
meals (p>0.05). However, it was found that
ADHD group eat significantly more than five
times a day than do control group (p<0.05)
(Table 1). Likewise, there is significant difference
between the groups in terms of the most
consumed beverage (p<0.05). It was detected
that the ADHD group prefer to drink less water
detected that there is no significant difference
than the control group (p=0.001). In terms of fruit

Table 4. The correlation of the Turgay’'s ADHD
Subscale total score and the CEBQ
subscale scores in ADHD group

Turgay's ADHD subscale
total score Rho (r) p*

Food responsiveness 0.275 0.010
Emotional overeating 0.333 0.002
Enjoyment of food 0.135 0.215
Desire to drink 0.246 0.022
Satiety responsiveness 0.052 0.632
Slowness in eating 0,065 0.550
Emotional undereating 0.169 0.119
Food fussiness -0.002 0.983

*: Spearman test

and vegetable consumption, it was between the
groups (p>0.05) (Table 5).

In our study, there was no statistically significant
difference between the research and control
group in terms of family income and residence
addresses (p>0.05). Also, no correlation was
found between independent variables (age,
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Table 5. The comparison of the dietary habits between ADHD and the control group

ADHD group (n=86)

Control group (n=86)

n % n % p*
Breakfast No 27 31.4 17 19.8 0.081*
Yes 59 68.6 69 80.2
Snack No 17 19.8 14 16.3 0.552*
Yes 69 80.2 72 83.7
Lunch No 6 7.0 6 7.0 1.000*
Yes 80 93.0 80 93.0
Snack No 11 12.8 4 4.7 0.059*
Yes 75 87.2 82 95.3
Dinner No 4 4.7 0 0.0 0.121**
Yes 82 95.3 86 100.0
Meal more than 5 times/day No 40 46.5 66 76.7 <0.001*
Yes 46 53.5 20 23.3
Type of beverages Water 36 41.9 58 67.4
Milk 23 26.7 12 14.0
Tea 5 5.8 2 2.3 0.007
Sweetened beverage 8 9.3 9 105
Juice 14 16.3 5 5.8
Water No 50 58.1 28 32.6 0.001
Yes 36 41.9 58 67.4
Fruit and vegetable intake Everyday 54 62.8 49 57.0
At least 1/week 21 24.4 30 34.9 0.257
Less than 1/week 11 12.8 7 8.1

*: Chi-square test; **: Fisher’s Chi-square test

gender, family income, BMI-p) in Spearman ana-
lysis. Likewise, there was no correlation between
age, gender, family income and CEBQ subscale
scores (data not shown).

DISCUSSION

Disruptive eating patterns and obesity in ADHD
gained significant attention in the literature.12-14.22
To our best knowledge, we are the first to evalu-
ate eating behavior with CEBQ and examine the
dietary habits in clinical sample of Turkish chil-
dren with ADHD.

Two studies evaluating eating behavior with
CEBQ in children with ADHD, were found in the
literature. According to the results of the study
conducted by Leventakou et al. with Greek pre-
school children in 2015, it was shown that there
is a positive dose-response correlation between
the ADHD total scores and the FR and EO sub-
scales. Researchers stated that the findings sup-
port the association between ADHD and food ap-
proach behaviors hypothesis.2® Likewise, the
results of the study conducted by Tong et al. with

Asian school children in 2017, it was found that
there is positive correlation between the ADHD
scores and EO, emotional undereating and buli-
mia nervosa symptom scores. However, when
the researchers investigated the relationship
between ADHD, emotional eating behaviors and
BMI, it was found that emotional eating behavi-
ors have no effect on the ADHD and BMI asso-
ciation. Researchers proposed that the findings
show the association between ADHD and emoti-
onal overeating. But they also stated that the
obesity which could develop as a result of these
eating behaviors, would become evident in
future years.?* In our study, we also found a posi-
tive correlation between ADHD scores and FR,
EO, DD scores. Our finding is in the line with
previous reports by others and we suggest that
children with ADHD have food approach eating
behaviors. However, we did not find similar
results in comparison of CEBQ scores. We think
that this could be a result of the limited number
of the cases.

When we evaluate the dietary habits of children
in our study, we found that children with ADHD
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prefer to drink significantly less water than con-
trols in daily beverage intake. Likewise, ac-
cording to the study conducted by Holton et al.
with 7 to 11-year-old children with ADHD, it was
shown that children with ADHD consume less
water and more artificially sweetened juice
drinks than healthy controls.2> Similarly in an-
other study, it was shown that 6 to 10-year-old
boys with ADHD drink more sweetened bever-
age than healthy controls and the sweetened
beverage intake is nearly half of the daily
beverage.l® When we evaluate both the results
of the increased DD scores and the less water
consumption in children with ADHD, we could
purpose that this could lead to increased daily
calorie intake and develop weight gain later on.

In our study, we found that children with ADHD
eat more often during the day than controls.
Furthermore, it was detected that children with
ADHD more often skip meals than controls but
the difference was marginally significant. Similar
results were found in the study conducted by
Ptacek et al. with boys with ADHD in a clinical
sample. It was shown that boys with ADHD eat
more than 5 times a day and skip meals more
often than the healthy controls.® According to
the results of the study conducted by Tong et al.
with 9 to 13-year-old children in a school sample,
the children who have symptoms of ADHD likely
to snack before bedtime and prefer to eat while
using a computer or smart phone more than
children without ADHD symptoms.26 QOur finding
is in the line with previous reports and we may
suggest that children with ADHD eat less regu-
larly and more frequently than children without
ADHD.

One of the important dietary habit is the food
choices and it is widely investigated in children
with ADHD. In the longitudinal study conducted
by Howard et al. with 1799 adolescents, results
show a positive association between ADHD and
western type of diet.?” In another study, it was
found that boys with ADHD prefer to eat less
vegetable and fruit than healthy controls.1° In the
study of Cdl et al., it was shown that children with
ADHD consume more sugar/chocolate than con-
trols.?® Similarly, in the study of Ebenegger et al.
with preschool children, it was detected that high
hyperactivity or inattention scores are associ-
ated with less fruit and vegetable consumption.
But after adjustment for the age, sex and socio-
demographic confounders, this relationship lost
its significance.?® In our study, there was no
significant difference between the groups in
terms of fruit and vegetable consumption. The
discrepant findings may be attributed to differ-

ences in regional and cultural dietary habits.

A significant number of studies report an associ-
ation between ADHD and obesity in children.6:14
As far as we aware, there are only two studies
which investigated the weight status of children
with ADHD in a clinical sample from Turkey.?830
In the study conducted by Giingér et al, it was
found that overweight (%9.4 vs %1.5) and obese
(%7.1 vs %0.2) children were significantly higher
in ADHD group according to BMI values. No
difference was found between the groups in
terms of underweight (%16.8 vs %15.8). How-
ever, according to the other growth measures
(weight for height, weight z-score) prevalence of
underweight children was found to be higher in
ADHD group.2° Also, in the study of Cdl et al., the
obesity prevalence in ADHD group was found to
be higher than the controls (%16.9 vs %13).28
Although our results had shown that overweight
and obese children were more in the ADHD
group, prevalence rates were higher than the
previous studies. Also, we found that the pre-
valence of underweight children was lower than
the controls in the ADHD group. These dis-
crepant findings may be attributed to differences
in exclusion criteria of the studies. In the study of
Gungor et al., there was a broad age range (5 to
15 years) and children on medication or children
with epilepsy were also included in the ADHD
group®® and similarly there was no exclusion of
chronic medical disease or children on medica-
tion in the other study.?® It is known that the
weight gain is higher in preadolescent period,
especially in boys and differentiate by develop-
mental periods. Also, it is known that some
chronic medical disease and medications could
contribute to the development of obesity.1® Addi-
tionally, it was shown that stimulant medications
could induce underweight by appetite suppres-
sion.2

We want to emphasize several strengths of this
study. First, our study focused in school children
with a narrow age range. According to a recent
systemic review, it was proposed that age is an
important cofounder on ADHD and disturbed
eating behavior association in girls but also it
was stated that more studies needed to clarify
this relationship.*? In the meta-analysis con-
ducted by Cortese et al., it was shown that
ADHD and obesity association is relevant in
childhood but was proposed that more studies
needed to focus on school age and adolescence
separately.’® Second, our sample was similar in
socioeconomic status and there was no correla-
tion between possible cofounders. It is known
that socioeconomic status is an important co-
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founder in obesity and eating behavior develop-
ment.3?

Our results should be evaluated within existing
limitations. First of all, the small number of
subjects limited to present some potential disap-
pearances and generalizability of the study.
Second, our study was cross sectional and could
not elucidate causal relationships. Third, the
research and control sample was conducted in a
tertiary healthcare service. And lastly, we had
created an interview based on literature to inves-

tigate dietary habits because of the lack of stan-
dardized questionnaire in this topic.

Children who are newly diagnosed with ADHD
could have impaired eating behaviors, high rates
of obesity and overweight in clinical sample.
Therefore, it is important to evaluate growth
measures, eating behavior and dietary habits
and detect obesity early in this population.
Further studies needed to focus on children with
ADHD to elucidate these relationships and dev-
elop potential interventions.

Authors’ contributions: H.C.A: literature review, sample collection, applying scales, statistics, writing the manu-
script; 1.G.: finding the subject, conducting research, review the manuscript.
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