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ABSTRACT

Background: Attention-deficit hyperactivity disorder (ADHD) is considered to have a
biologic basis, but the precise cause is unknown. It is one of the neurodevelopmental
abnormalities observed frequently in children with generalized resistance to thyroid
hormone, suggesting that thyroid abnormalities may be related to ADHD.

Aim of this study: to assess thyroid hormones profile among children with ADHD.

Methods: This was a case control cross sectional study, in which 60 ADHD children
were recruited from Bab Elsharya outpatient pediatric psychiatry clinic and compared
with 28 healthy control children of same age who participated in this research. Serum
total T3, total T4, and TSH were assessed with (ELIZA).

Psychometric procedure: The Stanford Binet Intelligence Scale, the Arabic version of
Conner’s Parent Rating Scale-Revised-Long version, and social score were used to
calculate social standards of families.

Laboratory assessment: Serum total T3, total T4, and TSH were assessed with
(ELIZA), in which 60 ADHD children were recruited from Bab Elsharya outpatient
pediatric psychiatry clinic and compared with 28 healthy control children of same age
who participated in this research.

Results: About 80% of the participants were males and 20% were females. Diagnosis
according to the Diagnostic and statistical manual of mental disorders, 4th ed. (DSM-
1V) showed that 58 (96.7%) of the patients were diagnosed with ADHD combined type
by DSM-1V and only one patient(3.3%) had ADHD inattentive type. Forty percent of
the patients were from low socioeconomic class, followed by 26.7% from moderate
socioeconomic, and a very low socioeconomic class; however, 6.6% were from a high
socioeconomic class. There was a statistically significant difference between cases and
control groups in all components of Conner’s Parent Rating Scale; all cases had
higher means than the control group (P = 0.001). There was no significant difference
between both the study group and their siblings in serum total T3, thyroid-stimulating
hormone, T4 (P > 0.05).
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Conclusion: Children with ADHD have no thyroid profile abnormalities.

Key words: attention-deficit hyperactivity disorder, socioeconomic standard, thyroid

hormone profile.

INTRODUCTION

The diagnosis of Attention-
deficit  hyperactivity  disorder
(ADHD) is made in children and
adults who show developmentally
inappropriate levels of inattention,
over activity, and impulsivity;
these symptoms cause significant
impairment in the individual’s
functioning in both the home and

school or work environment
(American Psychiatric
Association, 2000).

ADHD is considered to have a
biologic basis, but the precise
cause is unknown. It is one of the
neurodevelopmental abnormalities
observed frequently in children

with generalized resistance to
thyroid hormone (GRTH),
suggesting that thyroid

abnormalities may be related to
ADHD (Weiss et al., 1993).

An association has been
recognized between behavioral
and psychological changes and
thyroid dysfunction in humans
since the 19th century. In a recent
study, 66%of children with
ADHD were found to be
hypothyroid, and supplementation
with thyroxin was largely curative
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(Aronson and Dodds,
(Beaver and Huang, 2003).

A study in India by (Suresh et
al., 1999) concluded that iodine

2005)

deficiency can cause learning
disabilities, poor academic
motivation, and impairment of

cognition; the same study reported
that case reports of thyrotoxicosis
in ADHD patients are rare.
Symptoms may be subtle, leading
to a missed diagnosis. In patients
with no characteristic signs of
hyperthyroidism, treatment
resulted in control of
hyperactivity, increased attention
span, and improved language
function in patients with no
characteristic sign of
hyperthyroidism (Suresh et al.,
1999).

The similarity between
symptoms of thyroid profile
abnormalities and those of ADHD
may attract attention to the
possible etiological relationship
between these disorders. The
prevalence of thyroid dysfunction
among patients with ADHD was
significantly higher than that
among the general population.
Identification and treatment of
thyroid profile abnormalities are
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important considerations when
there is an exacerbation of ADHD
symptoms in patients whose
symptoms had been controlled
previously (Weiss et al., 1993).
Therefore, we assessed thyroid
hormone profile in ADHD patients
to examine this etiological
relationship.

PATIENT AND METHODS

This study included 60
Egyptian children diagnosed with
ADHD. All of them were selected
from Bab Elsharya outpatient
pediatric psychiatry clinic during
the period from February to May
2018. Twenty eight healthy
control children were selected
from among normal children of
the same age. All the patients
ranged in age from 4 to 14 years,
both sexes, and fulfilled the
Diagnostic and statistical manual
of mental disorders, 4th ed., text
revision (DSM-IV-TR) diagnostic
criteria of ADHD (American
Psychiatric Association, 2000).

Inclusion criteria:
1. Age: (4-14 yrs.) old.

2. Sex: both gender (Male &
Female).

. DSM - IV - TR diagnostic
criteria of ADHD (American

Psychiatric Association,
2000).
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Exclusion criteria:
1. MR (I-Q below 70 as assessed
by Stanford Binnet test).

2. Organic etiology.
3. Congentital disorders.
4. Any chronic medical illness.

5. Receiving medical treatment for
systemic disorders.

The control group was chosen
from normal children os the same
age .both the patient and the
control group had the same
educational and socioeconomic
level as well as the same genetic
background. All patients had
mental retardation (MR) (IQ
below 70 as assessed by the
Stanford Binet test), organic
etiology. Children with congenital
disorders, any chronic medical
illness, or those receiving medical
treatment for systemic disorders
were excluded from the study.

All the studied patient & control
were subjected to the following:

I- semi structural interview:

A specially designed semi
structural interview obtained from
the Al-Azhar pediatric psychiatry

sheet was used to determine
demographic ~ data,  personal
history  (prenatal, natal, and

childhood history), past history,
family history, and mental state
examination. The diagnosis was
made according to the DSM-IV
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criteria (American Psychiatric
Association, 2000).

II- Psychometric assessment by:

A - Stanford Binet Intelligence
Scale (Ahmad and Lewis, 1972):

This is the Arabic version of
the Stanford Binet Intelligence
Scale of general intelligence by
(Ahmad and Lewis, 1972). It
assesses the following abilities or

cognitive areas: memory,
comprehension, perception,
language abilities, and

performance abilities.

These abilities or areas are
covered by a variety of subtests
that differ according to the age
group, ranging from board, picture
and object identification at
younger ages to  memory,
vocabulary, verbal absurdities,
similarities, and reasoning in older
ages.

The score of these subtests is
then converted into a figure
indicating ‘mental age’ (the
average age of a child achieving
that score). Then, mental age is
divided by chronological age of
the child and multiplied by 100 to
arrive at the intelligence quotient
or 1Q. An IQ of 100 means that

the child’s chronological and
mental ages match. Traditionally,
IQ scores of 90-109 are

considered average.
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B- The Arabic version of
Conner’s Parent Rating Scale-

Revised-Long  version (El-
Sheikh et al., 2002)
This was developed by

(Conner’s et al. 1997), translated
by (El-Sheikh et al. 2002), and
validated by wuse in many
subsequent researches. It 1s a
paper-and-pencil screening
questionnaire  designed to be
completed by parents to help
determine =~ whether  children
between the ages of 3 and 17 years
might have ADHD. It consists of
80 questions, to be answered by
parents, each followed by four
choices: 0 (not at all), 1 (just a
little), 2 (pretty much), or 3 (very
much).

C- Social score to calculate
social standards of families
(Fahmy and El-Sherbini, 1983)

This is the type of social score
used to correlate the social
standard with the knowledge
attitudes and practices of certain
groups with  certain  health
problems related to culture. The
model 1s modified by certain
additions of some social indices
that include the presence or
absence of audiovisual aids of
information inside houses. Thus,
the indices used were education of
the father, education of the
mother, per-capita income of
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family members, crowding index,
sanitation in general, family size,
and information tools in the house.
The total score summed is 37. A
total score of 20-25 indicates a
low social standard. A middle
social standard is determined by a
total score of 2630, whereas high
social standard needs total score of
31-37 (Fahmy and El-Sherbini,
1983).

III- Laboratory assessment:

Of Serum total T3, T4, and TSH
by the following technique:

A volume of 3 ml of venous
blood was withdrawn from every
participant in our study (case and
control). Blood was centrifuged,
serum was separated and stored at
20°C until assay was performed.
Laboratory assessments of serum
total T3, total T4, and thyroid
stimulating hormone (TSH) were
performed using the enzyme-
linked immuneosorbent assay.
Expected normal values are as
follows: total T3 (71— 207 ng/dl),
total T4 (6.43-12.17 ng/dl), and
TSH (0.35-5.5 plU/ml).

Assay procedure:

Before assay, the reagents were
allowed to stand at room
temperature  (18-26°C).  All
reagents were gently mixed before
use. The desired number of coated
strips was placed in the holder. A
volume of 50 pl of TSH standards,
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control and patients, were pietted.
A volume of 100 pl of ready-to-
use enzyme conjugate was added
to all wells. The plate was covered
and incubated for 60 min at room
temperature (18-26°C). Liquid
was removed from all wells. The
wells were washed three times
with 300 ul. Of 1x wash buffer
and blotted on absorbent paper
towels. A volume of 100 pl of
tetra methyl benzidine (TMB)
substrate was added to all wells.
Incubation was performed for 15
min at room temperature. A
volume of 50 pl of stop solutions
were added to all wells and the
plate was shaken gently to mix the
solution. The absorbance was read
on an enzyme-linked
immunosorbent assay reader at
450 nm within 15 min after the
addition of the stopping solution.
Expected references (0.35 — 5.5
ulU/ml).

Statistical analysis:

The Wilcoxon signed-ranks test
was used. The Spearman p method
was used to test the correlation
between numerical variables. Data
were analyzed using SPSS win

statistical package version 17
(SPSS Inc., Chicago, Illinois,
USA). Numerical data were

expressed as mean and SD or
median, and range as appropriate.
Qualitative data were expressed as
frequency and percentage. The c2-
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test was used to examine the

relation  between  qualitative
variables (Surwillo, 1980).
Comparison of  categorical

variables between the study group
and their siblings was carried out

between two groups was carried
out using the Mann-Whitney U-
test (nonparametric t-test).
Different scores between the study
group and their siblings were
compared. A P-value less than

using the McNemar test. For  0.05 were considered significant.
quantitative  data, comparison
RESULTS

Table (1): Demographic characteristics of the studied groups

N %
Age (Mean = SD) 8.02 2.3
Gender
Male 64 72.2
Female 24 273
socioeconomic standard of the patients * (Holyachi SK,
Santosh A 2013)
Very low 16 26.7
Low 24 40
Moderate 16 26.7
High 4 6.6
Residence

Urban 57 64.8
Rural 31 35.2

Table 1: shows the socioeconomic standard of the patient groups;
about 40% were from a low socioeconomic level, followed by 26.7%
from a moderate socioeconomic level and a very low socioeconomic level
(26.7%); however, 6.6% were from a high socioeconomic level.
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Table (2): Results of the IQ test (Stanford Binet Intelligence Scale) in both

studied groups.

Cases Control
Stanford Binet test Mean + SD Mean £ SD P value
Memory 77.7+7.8 98.6 +4 0.001*
Comprehension 84.2+6.3 99.7+4.2 0.001*
Perception 82.5+7.5 979+44 0.001*
Language abilities 79.6 £9.1 97.6 £3.6 0.001*
Performance abilities 81.4+7.7 97.1+£3.2 0.001*
Total IQ 85.6+6.9 96.6 + 15.9 0.001*

“P value < 0.05 is statistically significant

Table 2: In terms of the Stanford Binet test, there were statistically
significant differences between the cases and controls in the 1Q (P <
0.05). The case group had significantly low 1Q compared with the control
group in all components and the total score.

Table (3): Conners’ parent rating scale-revised-long version in cases and

controls

Cases Control
Subscales Mean + SD Mean + SD P value
Oppositional 78.7+11.4 457+3.8 0.001*
Cognitive problems 76.8 7.7 456 +2.8 0.001*
Hyperactivity 82.1+8.9 474+2.6 0.001*
Anxious-Shy 67.4+11.2 484+43 0.001*
Perfectionism 59.4+8.2 444 +2 0.001*
Social Problems 80.6 £12.3 484 +3.1 0.001*
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Psychosomatic 69.8+17.3 48.6+3.4 0.001*
ADHD index 749+5.3 455+2.7 0.001*
Global index 86.6 £4.6 46.3+2.6 0.001*
Emotional ability 78.2+9.8 46.7+£2.6 0.001*
DSM inattention 71.5+7.2 443+24 0.001*
DSM hyperactivity 81.4+7.1 45.8+2.5 0.001*
Total Score 80.4£6.6 45125 0.001°

*P value < 0.05 is statistically significant

Table 3: shows that all cases had higher means than the control group in
all components of Conners’ Parent Rating Scale with a statistically

significant difference (P = 0.001).

Table (4): Thyroid profile in cases and control groups

Cases Control
Thyroid profile | Mean SD Mean SD P value
T3 (ng/dl) 149.4 15.4 152.7 16.9 0.732
TSH (ulU/ml) 1.3 0.8 3.2 0.7 0.725
T4 (ng/dl) 9.3 1.1 10 1.3 0.075

Table 4: There was no significant difference between the cases and the
control group (patient’s siblings) regarding serum total T3, TSH, T4 (P >

0.05).

DISCUSSION

ADHD is considered to have a
biologic basis, but the precise
cause 1s unknown. It is one of the
neurodevelopmental abnormalities
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observed frequently in children
with  GRTH, suggesting that
thyroid abnormalities may be
related to ADHD (Weiss et al.,
1993).
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The majority of affected
children in our study group were
males (80%). These findings are
consistent with previous studies
that show that children diagnosed
with ADHD are predominantly
males (Biederman and Faraone,
2004).

ADHD is much more common
among males than females. It is
estimated that boys are two to
three times more likely to have
ADHD than girls. They are up to
nine times more likely than girls to
be referred for evaluation and
treatment. This might be attributed
to the fact that males with
ADHD show more externalizing
hyperactive disruptive behavior
than their female counterparts.
Girls usually tend to cluster in the
inattentive subtype. Because they
are do not show a behavior
problem, their difficulties are
often overlooked. Boys diagnosed
with ADHD are usually clinic-
referred because of oppositional,
aggressive, and conduct behaviors.
They tend to be very disruptive in

the classroom, drawing the
attention of  their teachers
(Biederman et al., 2010).

Most of the children in our
study were from a low
socioeconomic  level.  Many
authors have reported that children
affected by psychological
disorders tend to be of low
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socioeconomic status (Castellanos
et al., 2002). Among the different

possible indicators of
socioeconomic  status, lower
family = income  alone  has

repeatedly been shown to be
correlated with the risk of ADHD
(Graetz et al., 2001).

Diagnosis
presence  of diagnostic
criteria: Inattentions,
hyperactivity, and impulsiveness.
Our results showed that all three
criteria were present in the 60

depends on the

three

children studied, except two
children, who did not show
hyperactivity.

These findings are consistent
with many previous studies that
found that the combined type of
ADHD is the most common
subtype, followed by the
predominantly inattentive subtype,
followed by the predominantly
hyperactive subtype (Biederman
et al., 2000).

Our results showed that ADHD
cases had lower means than
control  participants for all
components of the Stanford Binet
Intelligence Scale.

Recently, it has been reported
frequently that children with
ADHD have on average a lower
IQ than children without ADHD.

ADHD symptoms may directly
cause an individual to perform
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poorly on the standard test of
intelligence (Barkley, 1997).

In terms of the thyroid profile
(TSH, T3, T4), the levels of the
three hormones in the study group
with within normal; no thyroid
dysfunction was detected. There
was no statistically significant
difference between the study
group of ADHD patients and their
siblings in the total T3, T4, and
TSH levels. These results are in
agreement with many previous
studies that have examined the
association between thyroxin and
TSH, psychiatric diagnosis, and
neurocognitive functioning; most
of these studies reported a low
prevalence of thyroid
concentration abnormalities in
psychiatric clinic-referred children
(Refetoff, 1994). In addition,
(Spencer et al.,, 1999) reported
that most ADHD patients do not
show resistance to thyroid
hormone (RTH); in addition,
patients with ADHD usually have
normal thyroid hormone levels.

Another study, in contrast,
found that 60% of patients with
RTH also have ADHD, pointing to
thyroid dysfunction as a potential
cause of ADHD (Davis et al.,
1995).

Also, our results differed from
those of the study of (Hauser et
al., 1993), who evaluated the
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presence and severity of ADHD in
18 families with a history of
GRTH. They found that in the
study sample, ADHD is associated
strongly with GRTH. Symptoms
suggestive of this disorder have
been reported in patients with
GRTH, a disease caused by
mutations in the thyroid receptor-3
gene and characterized by reduced
responsiveness of peripheral and
pituitary tissues to the actions of
thyroid hormone.

In  addition, stronger
relationship  was evidenced
between lower concentrations of
free T4 and more frequent mood
symptoms and more perhaps
ADHD patients may have subtle
abnormalities in the
hypothalamic—pituitary—adrenal
axis. Free T4 may contribute
directly toward poor attention, as
suggested by studies of children
with hypothyroidism (Murphy et
al., 1990).

These differences between our
study and other studies may be
because of the small sample size
of our study compared with the
previously mentioned studies; in
addition, most of the children in
the case group had the combined
type not the predominate in
attentive type or hyperactive-type
ADHD, which is reported more in
children with thyroid dysfunction.

a



THYROID HORMONES PROFILE AMONG CHILDREN WITH ATTENTION DEFICIT HYPER ACTIVITY DISORDER
Mohamed khalaf abdel-Hamed Abdallah, Mohsen Taha Elkeiy, Kamel Soliman Hamad, Al Hassan Mostafa Zahran

It may also be because RTH is not
a common disorder.

We faced the following study
limitations which are the number
of children in the control group
was limited to 28 normal children
of the same age because of refusal
of many parents to complete the
test on their normal children. Also,
our assessments relied on indirect
parental reports and direct
interviews with children, but did
not include information collected
from teachers. Furthermore, our
study was carried out on a small
sample size of clinic-referred
ADHD children who might be
non-representative for all children
with ADHD.

CONCLUSION

Children with ADHD have no
thyroid profile abnormalities.

RECOMMENDATIONS

Based on the above data we
recommend usage of free T3 and T4
mstead of total T3 and T4. Also, we
need further more sample size in order
to attain further  consistency.
Moreover, collected information from
teachers with indirect and direct
parenteral reports is with higher
significance.
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