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ABSTRACT

Background and Objective This study compared children's eating behaviors, body mass index, and
parents' feeding practices between typically developing (TD) children and children with attention-
deficit/hyperactivity disorder (ADHD).

Materials & Methods In this descriptive study, 95 children with ADHD and 95 TD children aged 6 to 11
years were studied. The Conner's parents rating scale, the comprehensive feeding practice questionnaire,
and the child eating behavior questionnaire were completed for both groups. In addition, both groups'
weight and body mass index were measured and calculated. Clinical interviews and the Kiddie Schedule
were held for both groups. The obtained data were analyzed by the independent t test and the Chi-
square test in SPSS software, version 19.0, at a significance level of less than 0.05.

Results The two groups showed no significant differences in demographic characteristics and feeding
practices. The parents in the two groups were similar in all study variables except for emotional control
and monitoring over feeding practice. The correlation between body mass index and child eating
behavior scores showed significant relationships with food disorder (r=-0.281, P=0.006), enjoyment of
food (r=0.295, P=0.004), and food responsiveness/emotional binge (r=0.288, P=0.005).According to the
stepwise regression, the predictors of body mass index were weight restraints and food disorder in the
ADHD group and health restraints in the control group.

Conclusion This study found no significant differences between TD children and ADHD children regarding
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Introduction

ttention deficit hyperactivity disorder
(ADHD) is characterized by problems,
such as difficulty in paying attention, ex-
cessive activity, or difficulty controlling
behavior, which is not appropriate for
their age and situation. A great body of literature confirms
that individuals with ADHD face psychiatric or neuro-
logic comorbidities. Eating disorders and abnormal eating
behaviors are among the common co-morbidities that are
studied in ADHD in the last decade [1, 2]. Data reveal that
individuals with clinical ADHD are more likely to experi-
ence a clinical eating disorder, binging/purging behaviors,
and restrictive behaviors [3]. ADHD is 3.8 times more
likely to present with any eating disorder as a comorbid
diagnosis, and the risk increases to 5.7 times for bulimia
nervosa [4, 5]. People with ADHD have a higher risk of
comorbidity with an eating disorder and people with an
eating disorder have higher levels of comorbidity with
ADHD [5]. However, most research on children’s eating
issues has focused on related eating problems, not eating
disorders (namely anorexia nervosa, bulimia nervosa, and
binge eating). For instance, some studies have shown that
children with ADHD are in more danger of bulimic be-
haviors, binge eating, or limiting food intake [6, 7]. It has
been shown that ADHD during childhood would predict
bulimia in adolescence [8]. The presence of an eating dis-
order in girls with ADHD heightens the risk of additional
morbidity and dysfunction. On the other hand, it has been
mentioned that a higher prevalence of obesity among
children with ADHD can be associated with more serious
difficulty in reducing body weight, dietary compliance,
and control of eating [6]. A study attempted to establish
functional linkages between childhood exposure to tele-
vision, ADHD, and obesity. It concluded that obesity and
ADHD demonstrate significant comorbidity [2]. Some
explanations have been proposed regarding the associa-
tion between ADHD and eating problems, including core
symptoms of inattention and impulsivity, as well as dopa-
mine dysregulation, depression, interpersonal problems,
executive dysfunction, and genetic factors [2, 4].

ADHD symptoms and impulsivity predicted both emo-
tional and binge eating in adult women. These variables
were positively associated with body mass index (BMI).
People with emotional eating consume food in response
to negative emotional conditions, such as anxiety, depres-
sion, and loneliness [3, 8]. Moreover, dissatisfaction with
body image is common in adolescent girls with ADHD,
which may be associated with frequent bouts of binge
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eating and bulimia. The probability of loss-of-control eat-
ing behavior increased when the scores on two different
impulsivity tests were higher, regardless of adolescents’
ADHD status [11]. Such eating behavior may stimulate
the dopamine reward system in the brain [2], a finding in
line with higher rates of substance abuse in obese women
with concurrent ADHD and eating disorders [2]. Diffi-
culty with executive function in people with ADHD may
make self-regulation difficult. This is a problem leading to
overeating for the satisfaction of the need for brain stimu-
lation. This is a hinder to eating healthily [2, 4]. Com-
mon genes in people with ADHD, binge eating disorder,
and obesity have been identified which are involved in
transmitting dopamine in the brain [4, 6-8]. A Review of
existing literature on the comorbidity of eating problems
and ADHD shows that most findings are related to adults.
However, ADHD is a developmental disorder with long-
term negative consequences, such as being overweight,
obesity, and diabetes which usually begins in childhood
and continues to adulthood. Besides, there are controver-
sies on the association between ADHD diagnosis, weight,
and eating behaviors among children. Accordingly, this
study aims to compare eating problems in a group of
school-aged ADHD children and their parental feeding
practice compared to typically developing (TD) children.
The association of eating behaviors and feeding styles
with weight, BMI, and the severity of ADHD symp-
toms were evaluated as well. Determining common eat-
ing problems in children with ADHD and their probable
mediating factors can help in both secondary or targeted
prevention of eating disorders and tertiary prevention via
patient-specific treatment plans.

Materials and Methods

This descriptive-comparative study was conducted
from March to December 2017 and included children in
the age range of 6 to 11 years old. Children with a new
diagnosis of ADHD were selected from referrals to the
child and adolescent psychiatric clinic at Roozbeh Hos-
pital, a tertiary academic center. They were diagnosed by
a board-certified child and adolescent psychiatrist based
on The diagnostic and statistical manual of mental disor-
ders, fifth edition (DSMS) criteria. The kiddie schedule
for affective disorders and schizophrenia (K-SADS-PL)
for DSM-5 was performed to confirm the diagnosis and
evaluate the comorbidities. The revised Conner parent
rating scale (CPRS-R) was completed by parents to mea-
sure the severity of ADHD symptoms. The participants
were excluded if they had any history of pregnancy and
perinatal complications or any major comorbid psychiat-
ric, neurologic, and medical disorders, 1Q scores lower
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than 70 based on the Raven IQ test, taking any medication
including stimulants, atomoxetine, bupropion, fluoxetine,
risperidone, anticonvulsants, and corticosteroids dur-
ing or/and two weeks before the study. Among the 120
children who were diagnosed with ADHD, 2 participants
with obsessive-compulsive disorder, 1 with a tic disorder,
1 with enuresis, 7 with anxiety disorders, and 14 because
of weak therapeutic compliance were ruled out. Finally,
95 children with ADHD were enrolled. The TD children
were chosen from the students studying at mainstream el-
ementary schools in different regions of Tehran, Iran. TD
children had no histories of psychiatric problems based
on their parents’ reports. The parents were informed about
the goals and method of the study and offered their in-
formed consent. A demographic questionnaire was com-
pleted by the parents regarding general information. The
strength and difficulties questionnaire (SDQ) and the
CPRS-R were completed by the parents for screening
children’s psychopathology. If the scores were lower than
the cut-off points, the children were enrolled in the study.
From the 200 distributed questionnaires, 130 question-
naires were returned. Among them, 110 students passed
the inclusion criteria and participated in the study. For all
the participants in the two groups, BMI was calculated
using a weighing machine (digital scale Zyklausmed
ZYKDS06 model, tape-measure, and the following for-
mula: BMI=weight (kg)/size (m?). The child eating be-
havior questionnaire (CEBQ) and the comprehensive
feeding practice questionnaire were completed and ac-
complished by the parents.

Sample size

Based on previous studies [9], the sample size was cal-
culated at 58 persons for each group. Considering the
probable drop of some participants, the sample size was
determined to be 90 children in each group.

Study measures
The study instruments were as follows:
Raven progressive matrices

The Raven progressive matrices [10] is a non-verbal test
used to measure the general intelligence of participants.

The Kkiddie schedule for affective disorders and
Schizophrenia-Persian version

The K-SADS-PL Persian version is a semi-structured
interview to diagnose childhood psychiatric disorders
in school-aged children in terms of past and recent psy-
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chopathological episodes. Using the Persian translation
showed that the reliabilities of ADHD, oppositional defi-
ant disorder, and tic disorder were 0.81, 0.67, and 0.56;
respectively. The inter-rater reliabilities for ADHD and
oppositional defiant disorder were in a sequence of 0.69
and 0.69, respectively. Tic disorder, posttraumatic stress
disorder, panic disorder, and ADHD had the highest posi-
tive predictive validities [11, 12].

The revised conner parent rating scale

There are two versions of the CRS-R. One version is
completed by a parent (CPRS-R) while the other is filled
out by a teacher (CTRS-R). The parent’s version has 27
questions and is designed for children in the age range of
3 to 17 years. Most of the questions are loosely based on
behavioral characteristics that are described in the DSM-
IV diagnostic guidelines for ADHD. Each question asks
for a score from 0 to 3 (where O=not true at all or never,
I=just a little true/occasionally, 2=pretty much true/often,
and 3=very much true/very often). The questions can be
divided into 4 different groups. This allows for 4 separate
subtotals to be calculated, as well as a total score (which
is the sum of the subgroups). The different subtotals are
as follows: A (oppositional), B (cognitive problem/inatten-
tion), C (hyperactivity), and D (ADHD) index. For screen-
ing ADHD, subtotals C and D, and the overall total score
are seen as the most useful. Therefore, the minimum total
score according to both scales could be ‘0’ and the maxi-
mum could be ‘81° for the CPRS-R [13]. Tehrani Doost et
al. found that CPRS-R has good internal reliability coeffi-
cients, high test-retest reliability, and effective discrimina-
tive power in an Iranian clinical population [14].

Comprehensive feeding practice questionnaire

The comprehensive feeding practice questionnaire
(CFPQ) is a good tool for measuring the feeding prac-
tices of young children’s parents. This tool is made up
of the following scales: monitoring, emotion regulation,
environment, food with a different type of reward, coop-
eration, patterning, coercion, education about nutrition,
limitations for health, limitations for weight control, en-
couragement for balance, and variety. This research uses
a 49-question form of CFPQ. The first 13 questions had a
5-point response scale (never, rarely, sometimes, mostly,
and always). The remaining questions had a 5-point scale
(disagree, slightly disagree, neutral, slightly agree, and
agree). Questions number 16, 37, and 42 were reversely
coded [15]. The intra-class correlation coefficient (ICC)
was in the range of 0.80 to 0.91 and the Cronbach o was
obtained in the range of 0.80 to 0.90 [16].
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Children eating behavior questionnaire

The CEBQ is designed to assess children’s eating styles.
This parent-report measure includes 35 items, each rated
on a 5-point Likert scale, i.e. 1=never, 2=rarely, 3=some-
times, 4=often, and 5=always. CEBQ includes 8 sub-
scales: food responsiveness, emotional over-eating, en-
joyment of food, desire to drink, satiety responsiveness,
slowness in eating, emotional under-eating, and food
fussiness [17]. In an Iranian study, the internal reliability
was obtained at 0.72 to 0.91, and the test-retest reliability
was calculated in the range from 0.52 to 0.87 [18].

Strength and difficulties questionnaire

SDQ is a brief behavioral screening questionnaire for
children in the age range of 3 to 16 years. This tool in-
cludes 5 subscales: emotional symptoms, conduct prob-
lems, hyperactivity/inattention, peer relationships, and
prosaically behavior [19]. Each subscale of the SDQ
(conduct problems, hyperactivity-inattention, emotional
symptoms, peer problems) contains 5 items that are rated
on a 3-point Likert scale (0=not true, 1=somewhat true,
and 2=certainly true). Each subscale is calculated by add-
ing the scores on the relevant items (after reversing indi-
cated items). A total score can be calculated by adding the
scores of the 4 difficulties subscales, with higher scores
reflecting greater difficulties. Higher scores on the pro-
social behavior subscale reflect more strength [20]. The
sensitivity of the Persian version has been estimated as
95% for the total score. The internal consistencies of the
parent SDQ and teacher SDQ total scores were 0.73 and
0.69, respectively [21].

Statistical analysis

The statistical analysis was performed via the SPSS soft-
ware, version 19. The Chi-square test was used to com-
pare the qualitative variables and the t-test was employed
to compare the quantitative variables. The rejection of
the Null hypothesis was set at P<0.05. The normal distri-
bution of the data was assessed using the Kolmogorov—
Smirnov test and the Pearson correlation coefficient was
applied to assess the correlation.

Results
Sample identification

According to Table 1, no significant differences were
observed in the demographic characteristics of the two

groups.
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Moreover, we did not find any significant differences be-
tween the two groups in terms of eating behaviors based
on the parents-reported CEBQ results (Table 2). The boys
and girls with ADHD were not significantly different in
eating behaviors based on the CEBQ scores, except for
the satiety responsiveness (t=-2.62, P=0.01). The only
significant difference between TD boys and TD girls was
in the “slowness in eating” subscale of CEBQ (t=-2.206,
P=0.03). In addition, we did not find any gender-related
BMI differences in any of the two groups.

The parents in both groups were not different in terms of
their parental feeding practice based on the CFPQ scores,
except for emotion regulation and monitoring subscales
(Table 3).

The association between the BMI and the study vari-
ables was calculated separately. Table 4 summarizes the
results of calculating the association between the CPRS
scores and the BMI in the two groups.

As Table 4 represents, there was a weak negative cor-
relation between mean scores of the BMI and CPRS sub-
scales in children with ADHD. However, the only signifi-
cant association was related to hyperactivity. We did not
find any significant correlations among these variables
in the TD group. No significant difference was detected
between children’s and parents’ BMI in both groups.
The calculation of the correlation between BMI and the
CEBQ scale scores in the two groups showed a signifi-
cant relationship with the first three scales of the ques-
tionnaire, including food fussiness (r=-0.281, P=0.006),
food enjoyment (r=0.295, P=0.004), food responsive-
ness/emotional overeating (1=0.288, P=0.005). In the TD
group, BMI was positively associated with food enjoy-
ment (r=0.207, P=0.049) and emotional under-eating
(r=0.29, P=0.005). However, no significant association
was observed between the CFPQ scores and BMI in the
two groups, except for limitations for health (r=0.249,
P=0.015; r=0.257, P=0.014) and limitations for weight
control (r=0.4 , P<0.000; r=0.256, P<0.011) in ADHD
and TD group, respectively.

The stepwise regression analysis showed that the only
variables which could significantly predict the BMI in the
participants were limitations for weight control (f=0.355,
P=0.000) and food fussiness (B =-0.230, P=0.001) in the
group with ADHD, and limitation for health in the control
TD group ($=0.269, P=0.010).
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Table 1. Comparison of the demographic data between the children with attention-deficit/hyperactivity disorder and the typically
developing children

No.(%)/MeaniSD
Variables P (X3 t)
ADHD (n=95) TD (n=91)
Boy 64(67.4) 62(68.1) X2=0.012,
Gender )
Girl 31(32.6) 29(31.9) P=0.911
t=-0.457,
Age (y) 8.35+2.19 8.49+2.19
P=0.648
t=-0.537,
Height (cm) 130.024£12.15 128.99+14.02
P=0.592
t=0.436,
Weight (kg) 30.39+£10.77 29.731£9.79
P=0.663
t=-0.236,
BMI (kg/m?) 17.56+3.97 17.70+4.25
P=0.814
t=-0.411,
Education level 2.24+1.88 2.35+1.75
P=0.682
X2=7.134,
Mothers’ education (diploma or lower; %) 77.9% 63.7%
P=0.129
=-1.353,
Mothers’ age (y) 35.99+5.062 37.02+5.342
P=0.178
t=1.122,
Mothers’ BMI (kg/m?) 26.6614.32 25.96+4.20
P=0.263
X?=5.099,
Fathers’ education (diploma or lower; %) 67.4% 65.9%
P=0.277
t=-0.825,
Fathers’ age (y) 41.69+6.05 42.47+6.79
P=0.41
t=-0.133,
Fathers’ BMI (kg/m?) 27.19+3.35 27.26£3.19
P=0.895
Yes 8(8.4) 87(91.6) X2=2.193,
Parents’ psychiatric history
No 3(3.3) 88(96.7) P=0.139
Rental 40(42.1) 41(45.1) x’=0.164,
House
Personal 55(57.9) 54(54.9) P=0.685
X?=4.608,
Living with both parents 81(85.3) 79(86.8)
P=0.330

Current Psychosomatic Research
Abbreviations: ADHD: Attention-deficit/hyperactivity disorder; TD: Typically developing; BMI: Body mass index.
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Table 2. Comparison of the parents’ reports on CEBQ scores between children with attention-deficit/hyperactivity disorder and the
typically developing children

ADHD TD ADHD D
CEBQ
Scales P(t) A A
Total Total Girls Boys P(t) Girls Boys P(Y)
(n=95) (n=91) (n=31) (n=64) (n=29) (n=62)
. 0.55 0.37 0.47
+ + + + + +.
Food fussiness ~ 16.85+5.25  16.42+4.61 (0.60) 16.52+5.62  17.55+4.38 (:90) 16.9314.74  16.18%4.57 (:0.19)
Food enjoy- 0.67 0.17 0.28
+ + + + + +
ment 17.25+5.25 16.9145.58 (0.43) 17.77+5.24  16.1945.20 (1.37) 17.83+t4.37  16.4816.05 (-1.07)
Food respon-
siveness/ 0.83 0.05 0.35
+ + + + + +
emotional 15.35¢7.47  15.0949.53 (0.21) 16.3817.77  13.2316.42 (1.95) 16.45+13.3  14.45+7.14 (:0.93)
overeating
Satiety respon- + " 0.42 " iy 0.01 iy iy 0.35
siveness 15.14+4.11  15.67+4.81 (:0.81) 14.39+4.17  16.68%3.57 (-2.6) 16.97+¢3.51  15.0645.23 (:0.93)
Emotional 0.33 0.47 0.079
+ + + + + +
undereating 11.39+4.17  11.9543.62 (:0.97) 11.16+2.24 11.87+4.04 (-78) 11.974¢3.78  11.9443.57 (-2.04)
. . 0.21 0.88 0.97
+ + + + + +
Desiretodrink  7.76x3.62  8.38%#3.11 (-1.27) 7.72+3.43 7.84+4.03 (-1.15) 8.00+2.75 8.56+3.27 (:0.037)
Slowness in 0.57 0.56 0.42
+. + + + + +
eating 12.28+4.55 12.67+4.64 (:0.57) 12.09+4.55 12.6814.62 (:0.58) 14.2143.76  11.95+4.86 (0.80)

Current Psychosomatic Research

Abbreviations: ADHD: Attention-deficit/hyperactivity disorder; TD: Typically developing; CEBQ: Child eating behavior questionnaire.

Table 3. Comparison of comprehensive feeding practice questionnaire scores between the parents of children with attention-deficit/
hyperactivity disorder and the typically developing children

CFPQ Scales ADHD (n=95) TD (n=91) t P
Parent control 17.2643.27 16.97+2.92 0.651 0.516
Emotion regulation 7.14+2.82 6.18+3.44 2.088 0.038
Encouraging balance and variety 18.32+10.20 18.54+1.90 -0.205 0.838
Environment 14.06+7.18 13.58+2.68 0.600 0.549
Food with a different type of reward 9.95+8.86 8.36+3.85 1.571 0.118
Cooperation 12.44+2.31 12.75+2.84 -0.806 0.421
Patterning 17.84+2.50 18.26+2.18 -1.224 0.222
Monitoring 16.29+3.45 17.93+2.54 -3.697 0.000
Coercion 9.92+3.93 9.97+3.74 -0.091 0.928
Limitations for health 13.15#4.31 13.84+4.17 -1.105 0.271
Limitation for weight control 23.0449.47 24.2349.21 -0.867 0.387
Education about nutrition 11.79+10.62 10.80+2.07 0.871 0.385

Current Psychosomatic Research
Abbreviations: ADHD: Attention-deficit/hyperactivity disorder; TD: Typically developing; CFPQ: Comprehensive feeding practice
questionnaire.
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Table 4. The Pearson correlation between the conner parent rating scale scores and body mass index in the two groups, separately

BMI in the ADHD BMl in the TD
Variables
Correlation Coefficient with BMI P Correlation Coefficient with BMI P
BMI 1.000 1.000

Conner ADHD index -0.084 0.416 0.014 0.892
Conner oppositionality -0.148 0.153 0.019 0.855
Conner inattention -0.016 0.875 0.037 0.725
Conner hyperactivity -0.222 0.031 0.106 0.319

Current Psychosomatic Research

Abbreviations: ADHDL.: Attention-deficit/hyperactivity disorder; TD: Typically developing; BMI: Body mass index.

Discussion

The objectives of this study were to compare children’s
weight, BMI, and eating behaviors, as well as parental
feeding practices between a group of TD children and
a group of children with ADHD. In a recent study, the
BMI scores of children with ADHD were in the normal
range. However, some studies reported obesity and fat-
ness among children with ADHD, showing a significant
correlation between eating disorders and the risk of fat-
ness among them [4, 6-8]. Moreover, this study did not
find any significant differences between eating behaviors
in children with and without ADHD. This was consistent
with Sahan et al. study, showing that disinhibited eating
did not differ according to the presence of ADHD [22].
However, another study found that children with ADHD
had a higher risk of impulsive bulimic eating behavior
[1, 5, 6]. In a recent study, a significant weak correlation
was detected in the group of ADHD between BMI and
emotional overeating score derived from CEBQ along
with a negative correlation with the hyperactivity index
of CPRS. Some studies found no significant correlation
between BMI and ADHD in children [3, 23]. It has been
suggested that some variables (such as hyperactivity) in
children with ADHD undo weight gain [5, 24]. Parents
have a significant effect on children’s pattern of eating
behaviors [3]. In the present study, the CFPQ emotion
regulation subscale mean score in the ADHD group was
higher compared to the TD group. When a child with
ADHD is tired, distressed, anxious, or fussy, their par-
ents would feed them when compared to a TD child [3].
The parents of children with ADHD also had lower mean
scores in the index of monitoring compared to parents of
the TD group; in other words, these parents serve potato
crisp, oily foods, sweat drinks, and sweat meats to their
children. Besides, Children with ADHD show a loss of
control over overeating syndrome, with “overeating” and

“craving for food” in response to negative emotional dis-
tress [6, 24]. In terms of the causal relationship between
children’s characteristics and their parent’s responses,
parental feeding practices are affected by their children’s
nature [25], even though genetic parental factors may
be involved. Meanwhile, indulgent feeding and chronic
overeating behaviors lead to fatness. This may be one of
the main causes of fatness and obesity among children
with ADHD compared to the general population [24, 26].
Although the present investigation did not find any signif-
icant differences between the two groups in terms of chil-
dren’s BMI, the mean score in food fussiness was higher
in children with ADHD, proposing that they avoided new
tastes and foods compared to the TD group. In a recent
study, the parents of the TD children who had higher
BMI compared to the other group limited their children
to control their health more. Therefore, children without
ADHD were less interested and used less nutritive value
food products and sweetmeats. This was consistent with a
study that reported that dietary restriction was correlated
with BMI among children [27, 28]. A systematic review
confirmed that children feeding restrictions by parents are
correlated with higher BMI, while lower BMI was nega-
tively associated with higher coercive behaviors about
feeding practices by parents [26].

Study strengths and limitations

This study included both genders while previous inves-
tigations were mostly conducted on one gender. The pres-
ent study’s findings should be considered in light of some
limitations. Firstly, this was a cross-sectional study and
could not evaluate the causal relationship between vari-
ables. Secondly, although BMI is a clinical index of over
or underweight, it is not a valid index of adiposity. Third-
ly, children’s eating behaviors were just evaluated based
on parental reports instead of straight clinical observation.

Farnia S, et al. Eating Behaviors Among Children With ADHD. CPR. 2023; 1(2):196-215
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Conclusion

Although children’s weight and BMI are affected by
multiple factors, such as eating behaviors and physical
activity of the child and parental feeding practices, this
study did not find any significant differences between the
two groups of children with ADHD and TD children on
indexes of nutrition, eating behaviors, and parental feed-
ing practices. Therefore, the assessment of individual dif-
ferences and familial factors may help determine compli-
cated relations of factors about the incidence of fatness
and obesity. It would be helpful to assess confounding
variables, such as physical activity and birth weight, as
well as use more direct observable tools to check eating-
related problems.
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5. Diagnostic and Statistical Manual of Mental Disorders, fifth edition
(DSM-IV)
6. Comprehensive feeding practice Questionnaire (CFPQ)
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3. Revised Conner’s Parent Rating Scale (CPRS-R)
4. Child Eating Behavior Questionnaire (CEBQ)
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8. Chi-Square

9. Independent t-test

10. Kolmogorov—Smirnov test

11. Pearson correlation coefficient
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7. Strength and Difficulties Questionnaire (SDQ)
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