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Prevalence of obesity/hypertension in children and adolescents
with ADHD and evaluation of total body composition

Nilgiin GOL," Cem GOKGEN,? Beltinge DEMIRCIOGLU KILIG,® Mehmet KARADAG?

ABSTRACT

Objective: Attention-deficithyperactivitydisorder (ADHD) is one of the most commonly diagnosed neurobehavioral
disorders in childhood. The aim of the present study was to investigate the obesity/hypertension prevalence of chil-
dren with ADHD at the time of initialdiagnosis, to assessthe total body composition, and also to evaluate the asso-
ciated risk factors. Methods: The study was carried out with 77 ADHD/100 healthy children and adolescent. All
individuals completed a questionnaire form prepared by researchers. The weight, height, and blood pressure (BP)
measurements were performed using standardized protocols. Total body composition analysis was performed by
‘bioelectrical impedance analysis’ method. Results: The obesity/hypertension prevalence in ADHD patients were
16.9%, 13.0%, respectively. The obesity prevalence was more frequent and diastolic BP values were higher in pa-
tients than controls. Total body fat (%) was higher in both obese and non-obese patients. In females, sistolic BP
and diastolic BP values were higher in ADHD group than control group. In girls sleep duration in weekend-days was
shorter in patients. Paternal body mass index was higher in ADHD group. Consumption of chocolate/sugar/chicken/
fish and screen time>1 hour in a day were more common in ADHD patients. Conclusion: The high obesity/hyper-
tension rates in our study emphasize that the assessment of weight/BP should be a part of the ADHD management.
The ADHD patients may also have an increased risk of high total body fat even though individuals are not obese.
Short sleep duration, consumption of a high amount of chocolate/sugar/chicken/fish, andscreen time>1 hour per
day may be a risk factor for ADHD. (Anatolian Journal of Psychiatry 2019; 20(1):93-100)
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DEHB’li cocuk/ergenlerdeobezite/hipertansiyon yayginhgi

ve toplam vicut kompozisyonunun degerlendirilmesi

0z

Amag: Dikkat eksikligi hiperaktivite bozuklugu (DEHB) ¢ocukluk ¢aginin en sik tani konulan néro gelisimsel bozuk-
luklarindan birisidir. Bu ¢alismanin amaci DEHB’li ¢ocuklarda tani sirasinda obezite/hipertansiyon yayginliginin
arastirilmasi, toplam viicut yag iceriginin belilenmesi ve iligkili risk etkenlerinin degerlendirilmesidir. Yontem: Calis-
ma 77 DEHB/100 sadlikli ¢ocuk ve adolesan lizerinde yiiriitildi. Calismaya katilanlar, arastirmacilar tarafindan
hazirlanan bir anket formu doldurdular. Boy, kilo ve kanbasinci (KB) élgiimleri standart protolollere gore gercekles-
tirildi. Toplam viicut yag igerigi ‘biyoelektrik impedans analiz’ yéntemi ile gercgeklestirildi. Bulgular: Hasta grubunda
obezite/hipertansiyon orani %16.9/%13.0 olarak belirlendi. Hastalarda kontrol grubuna gére obezite daha sik gori-
liiyordu ve diyastolik KB degerleri daha yiiksekti. Toplam viicut yagdi (%) hem obez, hem de obez olmayan hastalar-
da daha yliksekti. Kizlarda, sistolik ve diyastolik KB degerleri hasta grubunda kontrole gére daha yliksekti. Kizlarda,

hafta sonu glinlerinde uyku slresi hasta grubunda daha kisaydi. Babalarin beden kitle indeksi DEHB grubunda
daha fazlaydi. Hastalarda gikolata/seker/tavuk/balik tiiketimi ve glinde 1 saatten fazla ekran zamani daha yaygindi.
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Sonug: Calismamizdaki yliksek obezite/hipertansiyon oranlari, DEHB hastalarinda agirlik ve KB degerlendirme-
lerinin DEHB hastalarinin izlemlerinin bir parcasinin olmasi gerektigini vurgulamaktadir. Bu hastalar obez olmasalar
bile yliksek toplam viicut yadi agisindan risk altindadirlar. Kisa uyku siiresi, fazla miktarda cikolata/seker/tavuk/balik
tliketimi ve giinde 1 saatten fazla ekran zamani DEHB gelisimi igin risk etkeni olabilir. (Anadolu Psikiyatri Derg

2019; 20(1):93-100)

Anahtar sézclikler: Dikkat eksikligi hiperaktivite bozuklugu, ¢ocukluk ¢agi, hipertansiyon, obezite

INTRODUCTION

Attention-deficit hyperactivity disorder (ADHD) is
a common neurodevelopmental disorder of
childhood, estimated prevalence exceeding 5%
in childhood.'? It is characterized by persistent
patterns of inattention and/or hyperactivity-im-
pulsivity. According to the Diagnostic and Statis-
tical Manual of Mental Disorders (DSM-IV)
criteria it is divided into three subtypes attending
symptomatology: inattentive (lA); hyperactive-
impulsive (HA) and combined (C) type."® Ge-
netic, structural, environmental, neurophysiolo-
gical factors play roles in the pathogenesis.'?#°

Recently, many studies demonstrated a possible
association between ADHD and obesity/hyper-
tension in childhood.'?>5% QObesity prevalence
was reported as 9.3%-19.0%, and hypertension
prevalence was reported as 12.4%-17.5% in
children with ADHD.5® The ADHD may cause
obesity with abnormal eating behaviors, or
obesity and ADHD may develop as a conse-
quence of differential expression of common
neurobiological dysfunctions.*® Hypertension
may develop as a secondary health problem of
ADHD via obesity or differences in healthy be-
havior habits like dietary intake/physical activi-
ty.”® Also, hypertension may cause inattentive
symptoms in children.®

The aim of the present study was to investigate
the obesity/hypertension prevalence of children
with ADHD, total body composition and differ-
ences between the study and control groups. It
was also aimed to evaluate whether ADHD is
associated with socio-economic status, parental
obesity, birth weight, breastfeeding duration, ini-
tial time of complementary food, physical activity,
nutritional behaviors, sleep duration, and screen
time (computer usagef/television (TV) viewing
time).

METHODS

The study was conducted between June 2012
and December 2012.The patient group con-
sisted of 77 children/adolescents diagnosed with
ADHD in Gaziantep University Hospital Child
and Adolescent Psychiatry Outpatient Clinics
according to the DSM-IV diagnostic criteria.> The
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scoring for the ADHD symptoms was performed
according to teachers reported symptoms of
Turgay DSM-IV-Based Child and Adolescent
Disruptive Behavioral Disorders Screening and
Rating Scale (T-DSM-IV)."® Children with co-
morbid psychiatric disorder excluded from the
study according to the Schedule for Affective
Disorders and Schizophrenia for School Age
Children--Present and Lifetime Version--Turkish
Version (K-SADS-PL-T) diagnostic criteria.!
The control group consisted of 100 healthy
children/adolescents admitted to the Well-Child
Outpatient Clinic for routine health visits.

The minimum sample size was determined as 73
persons in each group at the 80% power level
within a error of 5% with MedCalc (version
11.5.1) program according to the previous lite-
rature.’> The study was approved by the local
Ethical Committee of Gaziantep University
Faculty of Medicine. Individuals were included in
the study if their parents signed informed con-
sent form.

All participants completed a questionnaire form
prepared by researchers based on the previous
literature.>813-17 The questionnaire form consists
of three parts. The first part included questions
about sociodemographic features. The second
part included questions about birth weight, ex-
clusively/totally breastfeeding duration, the initial
time of complementary food. The final part in-
cluded questions about physical activity, nutriti-
onal behaviors, sleep duration, and screen time.

Anthropometry

The weight/height measurements were per-
formed using standardized protocols. Body
mass index (BMI) was calculated as the weight
divided by square of height (kg/m?). International
Obesity Task Force’s (IOTF) international stan-
dards were used to diagnosis of obesity.'®2° A
BMI between 85" and 95™ percentile was classi-
fied as overweight, above the 95" percentile was
classified as obese. Parental obesity was evalu-
ated according to BMI values, 225 was accepted
as overweight, 230 was accepted as obese.

Total body composition (total body fat (%), total
body water (%), free fat mass, muscle mass)
analysis was performed by bioelectrical imped-
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ance analysis (BIA) method with Tanita TBF 300
instrument (Tanita Corporation, Tokyo, Japan).
The BIA method is a technique for prediction of
body composition based on the difference in
electrical conductive properties of various tissue.
The accuracy of this method has been proven by
comparing magnetic resonance imaging (MRI)
and dual-energy X-ray absorptiometry (DEXA)
measurements of visceral adipose tissue.?’

Blood pressure

Measurement was performed according to the
recommendations of the American Hearth Asso-
ciation.?? The population-based age-sex-and-
height percentile values provided by Task Force
on Hypertension Control in Children and Adoles-
cents were used for evaluation of the systolic/
diastolic BP (SBP/DBP) values.?? Normotension
was defined as SBP and DBP<90™ percentile,
prehypertension was defined as at least one of
the SBP or DBP 290" and <95" percentile,
hypertension was defined as at least one of the
SBP or DBP=95".22

The measurement of weight/height/total body
composition/BP values were performed at the
time of initial diagnosis in ADHD patients, and
the questionnaire form was also completed.

Statistical analysis

All data were analyzed by using the computer
software Statistical Package for the Social
Sciences for Windows (version 22.0; SPSS).
The numeric values were given as meanzSD or
percentage (%). The chi-square test was used to
determine the relationship between categorical
variables. The Pearson’s correlation test was
used to determine the relationship between pairs
of continuous variables. Differences between
groups in numeric variables were compared by
Mann-Whitney U-test or Student’s t test. p<0.05
value were considered as statistically significant.

RESULTS

Sociodemographic features

The mean age of the children was 8.95+2.68
years (range: 5.00-15.00) in ADHD group (61
male/16 female), and 9.68+2.42 years (range:
6.00-14.00) in controls (73 male/27 female).
Sibling number was lower in patients (ADHD:
2.80+1.08 (range: 1-6); Control: 3.59+1.60
(range: 1-9); Cl 95%=0.38-1.18; p<0.001).

Nutritional history

Exclusively breastfeeding duration was shorter
and initial time of complementary food was

earlier in patients (p<0.05) (Table 1). Consump-
tion of chocolate/sugar in every day was more
common in patients (ADHD: 70, 95.9%; Control:
78, 78.0%; OR=6.58; Cl 95%=1.89-22.94;
p=0.001). Similarly, consumption of chicken/fish
in every day was more common in patients
(ADHD: 52, 70.3%; Control: 55, 55.0%;
OR=1.93; Cl 95%=1.02-3.65; p=0.041).

Sleep pattern

There was no significant difference in sleep
duration between ADHD patients and control
group (p<0.05) (Table 1). However, in girls sleep
duration (weekend-days) was shorter in patients
(ADHD: 9.21+£1.67 hours (range: 6-12); Control:
10.54+1.50 hours (range: 7-12); p=0.021).

Screen time

In patients TV viewing>1 hour in per day on
weekdays was more frequent than controls
(p<0.001) (Table 1). Computer usage>1 hour in
per day on weekdays/weekend days was more
common in patients (p<0.05) (Table 1).

Anthropometric measurements and blood
pressure values

While hypertension and obesity prevalence were
9.0%/4.0% in controls, 13.0%/16.9% in patients
(Table 2). Obesity was more frequent in patients
(p=0.016) (Table 2).Hypertension was more
frequent in patients, but not significant (p=0.324)
(Table 2). The DBP values were higher in pa-
tients (p<0.001) (Table 3). In females, BP values
were higher in patients than female controls
(p<0.05) (Table 2). In males, only DBP values
were higher in patients than male controls
(p<0.001) (Table 2). Interestingly, BMI of the
patients was positively correlated with paternal
BMI (Table 4). Paternal BMI was higher in ADHD
group (p<0.001) (Table 3). Paternal overweight/
obesity prevalence were more frequent in pa-
tients (ADHD: 47, 75.8%; Control: 31, 32.0%;
OR=6.67; Cl 95%=3.24-13.72; p<0.001).

Total body composition values

Muscle mass/total body water (%) was lower
while total body fat (%) was higher in both obese
and non-obese patients (p<0.05) (Table 3). In
patients, there was a positive correlation
between BP values and BMi/total body fat
(%)/maternal BMI values (Table 4). But, there
was a negative correlation between SBP/DBP
and total body water (%) (Table 4).

Subtypes of ADHD patients

The 32.5% (n=25) of the patients was ADHD-IA
type, 14.3% (n=11) of them was ADHD-HA type,
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Table 1. The comparison of the age, gender, breastfeeding duration, sleep duration, screen time between of
the ADHD patients and control group

ADHD Control
Mean+SD Mean+SD
(Min-max) (Min-Max) Cl 95% p
Age (years) 8.95+2.68 9.68+2.42 (-0.03)-(1.46) 0.063
(5.00-15.00) (6.00-14.00)
Birth weight (kg) 3.18+0.74 3.27+0.83 (-0.16)-(0.34) 0.475
(1.00-4.60) (1.00-5.00)
Exclusively breastfeeding 4.86+2.22 5.64+2.66 0.02-1.53 0.044
duration (month) (0-12) (0-15)
The initial time of complementary 5.35+1.83 6.87+2.50 0.86-2.17 <0.001
food (month) (1-12) (1-15)
Total breastfeeding 12.07x7.70 13.38+7.36 (-0.47)-(-4.05) 0.120
duration (month) (0-30) (1-36)
Sleep duration in 9.21+1.16 9.14+1.64 (-0.50)-(0.37) 0.768
weekdays (hour) (6.00-12.00) (5.00-13.00)
Sleep duration in weekend-days 9.69+1.60 9.94+1.83 (-0.30)-(0.80) 0.372
(hour) (6.00-12.00) (5.00-14.00)
n % n % OR p
Gender
Male 61 79.2 73 73.0 1.41 0.339
Female 16 20.8 27 27.0
Television viewing time
>1 hour in per day on weekdays 59 84.3 50 51.0 5.15 <0.001
>1 hour in per day on weekend days 64 90.1 78 80.4 2.23 0.085
Computer usage time
>1 hour in per day on weekdays 21 60.0 12 211 5.62 <0.001
>1 hour in per day on weekend days 31 83.8 33 55.9 4.07 0.005

Table 2. The evaluation of obesity and hypertension status in ADHD patients and control group

ADHD Control
n % n %
Obesity status 0.016
Normoweight 57 74.0 85 85.0
Overweight 7 9.1 11 11.0
Obese 13 16.9 4 4.0
Hypertension status 0.324
Normotensive 55 71.4 81 81.0
Prehypertensive 12 15.6 10 10.0
Hypertensive 10 13.0 9 9.0
ADHD Control
MeantSD MeantSD
(Min-max) (Min-max) Cl 95%
Females
Systolic blood 105.63+£10.93 95.56+17.39 (-18.79)-(-1.34) 0.015
Pressure (mmHg) (90.00-120.00) (70.00-140.00)
Diastolic blood 68.75+8.66 55.56+11.20 (-19.82)-(-7.01) <0.001
Pressure (mmHg) (60.00-80.00) (40.00-80.00)
Males
Systolic blood 102.54+10.97 101.23+12.46 (-5.36)-(2.74) 0.520
Pressure (mmHg) (85.00-130.00) (70.00-130.00)
Diastolic blood 65.90+8.58 60.58+9.90 (-8.38)-(2.06) <0.001

Pressure (mmHg)

(50.00-90.00)

(40.00-80.00)
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Table 3. The comparison of the body mass index, blood pressure, and body fat composition values between

ADHD and control group

ADHD Control
MeantSD Mean+SD Cl 95% p
Body mass index 17.83+3.38 17.74+£3.95 (-1.25)-(1.02) 0.869
(BMI) (kg/m?) (12.80-29.36) (12.70-31.50)
Maternal BMI 25.97+4.19 25.77+4.19 (-1.56)-(1.11) 0.766
(19.72-39.90) (17.20-38.67)
Paternal BMI 27.74+4.11 24.59+3.47 (4.35)-(-1.94) <0.001
(19.41-40.40) (16.60-32.87)
Systolic blood pressure (mmHg) 103.18+10.97 99.70+14.10 (-7.32)-(0.36) 0.075
(85.00-130.00) (70.00-140.00)
Diastolic blood pressure (mmHg) 66.49+8.62 59.30£10.46 (-10.10)-(-4.29) 0.075
(50.00-90.00) (40.00-80.00)
Total body fat (%) 18.07+6.54 15.5447.29 (-4.63)-(-0.44) 0.018
(3.0-40.9) (3.0-45.9)
Fat free mass 25.80+9.75 29.76+£12.99 (0.58)-(7.35) 0.022
(13.4-68.6) (3.3-58.3)
Muscle mass 24.3849.30 28.59+11.83 1.06-7.35 0.009
(12.5-65.2) (12.4-55.4)
Total body water 18.88+7.14 22.18+9.10 0.88-5.71 0.008
(9.8-50.2) (9.7-42.7)
Total body water (%) 60.23+4.98 61.82+5.34 0.02-3.15 0.046
(43.4-70.9) (39.5-71.1)

Table 4. The relationship between the systolic/diastolic blood pressure and body mass
index/parental body mass index/body composition values in ADHD patients

Systolic blood pressure

Diastolik blood pressure

at the time of initial diagnosis at the time of initial diagnosis

r p r p
Body mass index of the patients (kg/m?) 0.485 <0.001 0.459 <0.001
Maternal body mass index 0.289 0.016 0.318 0.008
Total body fat (%) 0.313 0.006 0.304 0.008
Total body water (%) -0.346 0.002 -0.336 0.003
Maternal body mass index Paternal body mass index
Body mass index of the patients 0.339 0.004 0.323 0.010

while 53.2% (n=41) of them was ADHD-C type.
Although there was not statistically significant
difference, ADHD-IA type was more frequent in
girls than boys (p>0.05). The BMI values was
higher in ADHD-IA type patients (p=0.004)
(Table 5). There was no significant difference
between ADHD subtypes in terms of total body
fat (%)/BP/heart rate values (p>0.05) (Table 5). .

DISCUSSION

In recent years, studies suggest that ADHD
could be associated with nutritional habits.>813.14
Similar with our results, previous studies indicate
that ADHD patients more likely to consume

fatty/sweet foods related to obesity, and in-
creased sugar intake could also play arole in the
development of ADHD.581314 The reward defi-
ciency hypothesis in ADHD which is due to the
insufficiency of brain dopamine may lead to an
increased consumption of fatty/sweet foods.®
Interestingly, chicken/fish consumption was also
more frequent. In recent years, exposure to
heavy metal/chemical substances (especially
chickens, fish, milk, eggs) due to environmental
pollution with nutrition has become an important
public health problem.?®> The environmental risk
factors (e.g. heavy metals) and chemical materi-
al exposures (e.g. lead, mercury, organochlo-
rine, organophosphates, and phthalates) can

Anadolu Psikiyatri Derg 2019; 20(1):93-100
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Table 5. The evaluation of the differences between BMI, DBP, total body fat (%) values of ADHD-IA type,

ADHD-HA type, and ADHD-C type

ADHD-IA type ADHD-HA type ADHD-C type
Mean+SD Mean+SD Mean+SD
(Min-max) (Min-max) (Min-max) p

Body mass index (kg/m?) 68.40+9.09" 65.45+9.607 65.61+£8.07 0.004
(60-90) (55-80) (50-80)

Total body fat (%) 18.4816.34 14.71+4.57 18.5216.96 0.089
(3.0-30.3) (9.6-24.6) (4.1-40.9)

Systolic blood pressure (mmHg) 103.00+11.08 101.82+13.28 103.66+10.49 0.789
(90.00-120.00) (90.00-120.00) (85.00-130.00)

Diastolic blood pressure (mmHg) 68.40+9.09 65.45+9.60 65.61+8.07 0.446
(60.00-90.00) (55.00-80.00) (50.00-80.00)

Heart rate 69.36+8.92 78.73+£10.66 78.37£13.15 0.110
(55-85) (66-100) (60-120)

*: Significant ADHD-IA type versus ADHD-HA type; t: Significant ADHD-HA type versus ADHD-C type

cause predisposition to ADHD.?* Based on this
information, we can only be hypothesized that
heavy metal/chemical material exposure with
nutrients may play a role in ADHD susceptibility.
However, to support our hypothesis, there is a
need for experimental animal research for deter-
mining the possible effects of exposure to envi-
ronmental pollution with foods on the develop-
ment of ADHD.

Sleep disturbances are highly comorbid with
ADHD, 25-55% of the children with ADHD ex-
perience sleep problems. Sleep difficulties may
exacerbate the ADHD symptoms or ADHD-
associated disruptive behaviors may also influ-
ence sleep pattern. It may be due to genetic links
between the ADHD and circadian rhythm distur-
bance."81516 Short sleep duration was observed
in ADHD patients.'® Females experienced more
sleep difficulties''® Similarly, our study indi-
cated that in girls sleep duration was shorter in
patients. There is a close relationship between
sleep patterns and metabolic regulation, sleep
disturbances lead to changes in energy meta-
bolism and may increase the risk of obesity and
related comorbidities.?®> When these problems
are evaluated together, a good sleep hygiene
may prevent chronic complications in ADHD.
Therefore, assessment of sleep pattern in chil-
dren with ADHD should routinely check by health
professionals.

Long periods of screen time during childhood
could be a risk factor for ADHD.* Dysfunctional
cognitive hyperstimulation via TV/computer may
have a role in the development of ADHD by
modulating the intensity of neuronal synapse
formation.* Previous studies were examined the
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association between screen time and ADHD, but
the results were contradictory. Stevens et al. did
not find any association.!”” However, a recent
study indicated that screen time was indepen-
dently associated with ADHD in children."® Our
study also demonstrated that more than 1 hour
screen time was associated with ADHD. The
variations between studies could originate from
differences in race, socioeconomic, cultural and
environmental factors. The American Academy
of Pediatrics recommends that maximum screen
time should be limited to 2 hours per day in
childhood as a preventive measure for related
health risks.?® Even though our results empha-
size that restricted screen time under 1 hour may
have a preventive role ADHD development,
further studies are required to investigate causa-
lity and to determine if the short time of screen
time could reverse the symptoms of ADHD.

Recent studies suggest that ADHD could be
associated with high incidence of obesity."%?8
Obesity can lead to or reveal to ADHD symp-
toms. Obesity and ADHD can be the different
expressions of a common neurobiological dys-
function. The ADHD can contribute to obesity
development with abnormal eating behaviors or
ADHD specific lifestyle.® Obesity prevalence
was reported between 9.3%-19.0% in children
with ADHD.5%° Our study indicated that obesity
prevalence was 16.9% in ADHD patients and
more frequent than controls. We also demon-
strated that, hypertension prevalence was
13.0% in patients and DBP values were higher
than control. Grisaruet al. measured BP using
Ambulatory Blood Pressure Monitoring (ABPM)
method and they found that children with ADHD
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more likely to have abnormally elevated wake
systolic loads.® Fuemmeler et al. reported that
hypertension prevalence was changing between
12.4%-17.5% according to IA/HA symptoms.”
They concluded that psychosocial factors and
health behaviors (e.g. smoking, healthy dietary
intake, physical activity, sleep pattern) may
mediate developing hypertension in adulthood.”
But, hypertension is usually secondary due to
medical reason in childhood.® There has been a
significant increase in asymptomatic hyperten-
sion prevalence in children.?” Also, asymptoma-
tic hypertension may cause inattentive symp-
toms in children.® One could be argued that
routine BP measurement at the time of initial
diagnosis in children with ADHD should be
advised. However, this is a preliminary study;
further research should be done in large series
to validate our results.

To our present knowledge, this study is the first
to compare total body composition between
ADHD patients and healthy subjects. To date,
there is only one study carried out by BIA method
in childhood, but the relationship between total
body fat and ADHD has not been investigated.'®
Our study demonstrated that total body fat (%)
was higher in both obese and non-obese chil-
dren with ADHD. The ADHD patients more likely
to consumption of high calorie foods.® Over-
consumption of sweet foods could be associated
with increasing amounts of body fat even if
ADHD patients are not obese. Since increased
body fat is associated with elevated BP, clini-
cians should pay attention to the consumption of
sugar during routine follow-up of children with
ADHD.?® There was also a positive correlation
between BP values and total body fat (%) in
ADHD patients in our study. Our results cannot
be generalizable to other populations. Further

studies in different sociodemographic groups are
needed to confirm our findings.

The main limitation of this study is relatively
small sample size. Another limitation is that all
measurements of BP were taken on the same
day and no follow-up was done to confirm the
diagnosis of hypertension. Additionally, the pre-
sent data were based only on self-reported
questionnaires, may not be objective. Despite
these limitations, our findings may have potential
prevention strategies for the development of
obesity/hypertension in children with ADHD. The
major strength of this study is that ADHD
diagnosis was made by child and adolescent
psychiatrists, and other psychiatric comorbidities
were eliminated. Further, this study provides
additional data about total body composition.
Our study also examines the relationship be-
tween parental obesity/sleep duration/screen
time/dietary habits and obesity/hypertension risk
in ADHD patients.

In conclusion, assessment of obesity/hyperten-
sion and associated risk factors should be a part
of the ADHD management to preventing long-
term complications. The ADHD patients may
have an increased risk of high total body fat even
though individuals are not obese, and body fat is
positively associated with BP values. The ADHD
may also cause short sleep duration, long screen
time and consumption of a high amount of
chocolate/sugar/chicken/fish. Clinicians should
be aware of the possibility of increased risk of
high body fat in children with ADHD. In addition,
physicians should also educate these children
and parents on unhealthful lifestyle habits.
Nevertheless, larger studies are required to ex-
pand on our findings.
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