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ABSTRACT

The aim of this research was to investigate whether serum thyroxin concentration, within
the normal reference intervals were age-related among children and adolescents. This
investigation was carried out on 243 subjects who were chosen randomly from all those
patients who were referred during the one-year period from to the Danesh Medical
Diagnostic Laboratory in Gorgan, northern Iran.

The thyroxin concentrations of the subjects were obtained from the outpatient records of
the patients who were referred to the Laboratory during 2007-08. The thyroxin
concentrations were determined by the Radio Immunoassay method by using standard
laboratory kits. The sample population were divided into 4 age groups of 1-5 years, 6-10
years, 11-15 years and 16-21years. The results of this study showed that there is an
inverse age correlation between thyroxin concentrations among children and adolescents
in this region.
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The thyroid gland plays a crucial role in the
children’s endocrinology and thyroid hormone
deficiency can lead to mental and physical
impairment among children. The assessment
of serum thyroxin levels is a key factor for the
evaluation of the thyroid function test. Many
factors including the state of feeding, body
mass index and serum iodine concentration
may interfere with the levels of thyroid
hormones [1],[2].Thyroid hormones are
decreased as result of aging, but there are also
conflicting reports as to whether the serum
thyroxin concentration is altered during the
normal life span [3],[4],[5],[6],[7],[8]. There
are also some studies indicating that the mean
serum thyroxin level is high in early infancy
and that it is gradually decreased. Study on the
status of the thyroxin levels of the subjects
from 10 days to 2 years of age indicated a
significant decrease during the first month of
life. In another study which was carried out on
all age groups including children, it was shown
that from 1 year of age onwards, the
concentration of all thyroid hormones tended
to decrease until adulthood, but other
investigations in this area of research were
controversial and they were not universally
acceptable. [9],[10],[11] Age and gender
dependent variation among children and
adolescents have been studied by many
workers,  with  contradictory  findings
[71,[12],[13]. On the basis of all these
universally unsatisfying and inhomogeneous
observations, the following investigation was
designed. The aim of the present study was to
determine the significance of Serum thyroxin
levels among children and adolescents of
Gorgan in northern Iran and to establish
whether thyroxin concentration is age related.

Material and Methods

Thyroxin (T4) concentrations of 243 subjects
(72 males and 171 females) of about 1 year
to 21 years of age were obtained
retrospectively from the out patients records of
the Danesh Medical Diagnostic Laboratory in
Gorgan which is located in northern Iran.

The data belonged to the subjects who were
chosen randomly from all the patients who
were referred to the above laboratory during
2008-09 and the data were processed at the
Danesh Medical Diagnostic Laboratory
Research Center.

The names of the subjects were driven out of
the center’s laboratory records by a test code
and their anonymity was maintained. The
hypothyroid and hyperthyroid subjects based
on standard kit reference intervals were
excluded from this investigation. The
ANOVA- Fisher Test was used to evaluate the
correlation of the data for thyroxin
concentration among the different age groups.
Linear equation was applied to obtain the
thyroxin mean value. The total sample
population were divided into 4 groups as
follows: A(1-5 years), B(6-10 years), C(11-15
years) and D(16-21 years).

Results
The thyroxin mean concentration for each
group is presented in [Table/Fig 1]. The
ANOVA-Fisher test revealed the inverse
correlation of thyroxin with chronological age
(p<o0.05).

[Table/Fig 1]: Thyroxine Concentration of
different age groups (A-D).

Group Age(year) numbers thyrozin
mean:nmold.
A 1-5 41 1135

B 6-10 33 107.38

5] 11-15 30 10292

D 16-21 13 [

The mean value of thyroxin was higher in
males than females in the same age group, but
this correlation was not found in group(C). In
this study, we found that the thyroxin
concentration inversely correlated with the
ages in group A-D.(P<.005). Within the group
(A), thyroxin levels were found to have a
significant reverse correlation (P<0.05) In
group (B), there was no significant
correlation, but there was an inverse
correlation between the ages and thyroxin
levels. The mean of the thyroxin levels was
higher in females among all the age groups,
except for the age group of 5-10 years. The
mean thyroxin value for females and males in
the groups A-D were as follows: 106.60,
122.54-105.95, 113.37-107.75, 96.00 and
98.37, 94.40 nmol/l respectively.

The findings of this investigation showed the
there were no significant differences between
thyroxin concentration and gender. (P>0.05),
but within each age group, the following
findings was obtained: In groups A andC, the
thyroxin levels did not indicate any significant
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alteration with gender, but in this present
study, as a whole, it was demonstrated that
there was an inverse correlation between
thyroxin concentration and age in all age
groups [Table/Fig 1]. Also, in this study, we
found that in general, the T4 levels in males
were slightly higher than that in the female
subjects [Table/Fig 2], which may be related to
the male sex hormone levels at the time of
puberty.

Limitation of the present study

The sample population in this study was not
large enough to demonstrate a comprehensive
conclusion and consequently, the power of the
current study cannot be correlated in a wide
spectrum in the society, because our
population was a sample of convenience,
which can be considered to be another
limitation of the present study.

[Table/Fig 2]: The mean thyroxin concentration
value for males and females as a whole.

Thyrozan mean mmoliL gender mnbers

101.53 Famale 170

103.23 Male 72
Discussion

Thyroxin (T4) is a key factor among the
thyroid function tests, which can provide
information about thyroid disorders. Age and
gender specific normal ranges are important
for the interpretation of thyroid hormone
assessment among children. There are many
reports about the normal ranges in children for
the thyroid hormone as a whole. In one study,
the thyroid stimulating hormone (TSH) was
considered as the best single test which could
explain the status of the thyroid gland [14].
Although this latter study is correct, if the
thyroid gland was to be assessed on the basis
of one single test, then TSH measurement
alone cannot provide enough information as to
whether the thyroid gland is working properly.
There are many cases with abnormal levels of
TSH, but the serum T4 levels still is at its
normal value and if the patient is to be treated,
for either high or low TSH for the sake of
hypothyroidism and hyperthyroidism, then it is
clearly a misdiagnosis, and the patient is gone
under drug therapy for subclinical thyroid
dysfunction, which may not be necessary.

T4 seems to be the best single test for the
thyroid function test, although the picture is

clear when all the thyroid function tests
including TSH, T4, T3, T3 uptake, AntiTpo,
AntiTg and other anatomical tests are done,
but when the health cost-effectiveness is also
the main concern along with medical
treatment, then, T4 can be considered as a
single test which can provide satisfactory
information on the thyroid function. T4 is one
of the most important hormones which are
required for the mental and physical growth of
children, and T4 deficiency among children at
an early age leads to mental retardation [15].
There are many studies on the status of thyroid
hormones among children and adolescents.
[11],[16]

The normal range of the thyroid hormone in
adults, also, has been under heavy
investigation in various parts of the world,
with some variation in the findings.
[17],[18],[19],[20],[21] The normal ranges
from a small sample population of subjects
cannot satisfactorily report the proper
functioning of the thyroid gland hormone,
which is mostly age and gender dependent.
Also, a small size population has been
recommended for the study of thyroid
hormones [22].

As a small population cannot be trusted,
therefore, many studies have concentrated on
large sample populations which have been
derived from the database of medical and
laboratory centers, to obtain proper numbers of
the subjects for comprehensive research
projects. [23],[24],[25]

In this present study, we also used the database
from a clinical diagnosis laboratory to have
enough sample size. Our method of sampling
is in agreement with the latter study also, as
the age and gender of the children and the
adolescents  were the two main keys in the
interpretation of the clinical diagnosis  and
the requirements of any medical treatment.
We carried out this investigation to elaborate
on the status of age and gender related
parameters on children and adolescents in this
region which is located in northern Iran.
Although the study was based on laboratory
databases, the population was large enough
for the T4 measurement test to be applied to
the inhabitants of this region. Such studies
based on the database of clinical centers, have
also been carried out by other investigators
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[23],[24]. Laboratory - based data obtained for
this and other similar studies can be
considered as a limitation, but due to the
problems faced with community based studies,
the databases from clinical centers have been
used in many reports [26],[27].We assume that
this method of sampling can satisfy the aim of
such study, but with the limitation which has
already been mentioned.

In this study, our main concern was to find out
whether serum thyroxin levels were age-
related. Studies have been done on age related
alterations in serum thyroxin levels by various
researchers, but with contradictory results. [3],
[8]. In our study, we found that serum thyroxin
levels were inversely associated with age,
which was in agreement with the results of
other investigations. [28],[11] The mean of
serum thyroxin levels among females and
males was almost similar, ie 101.53 nmol/l vs
10.3.23 nmol/l for females and males
respectively.  Our results showed a
progressive reduction of serum thyroxin levels
from 113.5 ;107.38, 102.92 and 99.21 nmol/l
for the age groups of 1-5, 6-10, 11-15 and 16-
21 of years respectively. Our results are in
agreement with some studies [11],[8], but on
the other hand, a study on Chinese neonates
and infants indicated that the mean serum
thyroxin concentration was high in newborns
of up to seven days and it reduced in their
pre-school ages within a few months [29],[30],
which did not match with our findings. We
found that within our group which consisted of
infants of < 1 year upto 5 years of age, there
was a significant reverse correlation with age,
(P<0.05) which contradicted the latter study in
China, which indicated that the pre-school
thyroxin levels were reached at 6-9 months of
age [29].The other finding in this present
investigation was the higher mean value for
male thyroxin levels in the age group of 5-10
years, which may be related to the extra
demand of thyroxin for male subjects during
this period of life, [31] but another study
indicated that the thyroxin concentration
showed no difference between the different
sexes. [15],[30] Although the differences in
the mean T4 values among our female and
male subjects were slight, males were found
to have higher mean levels of T4, which was
not in agreement with a latter study, although
they had done a study on different age
groups.

Another study in France indicated that there
was no alteration in mean T4 levels between
the ages of one month and 2 years, which is
different from the results of the Chinese study
[9],[10],[20].

Studies in China and France have mostly been
carried on in subjects up to 2 years of age but
contradicting each other ,but they relay on a
key point that serum T4 level gradually
decrease as the children getting older. The
common key point in the above studies can be
found in our investigation, as our sample
population too consisted of children of about
less than one year of age up to 21 years, but
the message that comes through, is that
thyroxin levels are inversely related to age
among children and that the exact T4
concentration should be assessed in various
parts of the world, due to the slightly variation
which might be present in different regions...

Conclusion

From this present study, we found that in our
region, serum thyroxin levels were inversely
associated with age in children. Abnormality
in the thyroid function disrupts normal
physiological =~ development,  particularly
among children. Many studies in various parts
of the world have been carried out without a
comprehensive match in the results on the
status of serum thyroxin levels. ~Whether the
serum thyroxin levels are steadily age related
from infancy through adolescence is still
unclear, even though all the studies are in
agreement that serum thyroxin levels are age-
related. The comprehensive literature review
in this study and the findings from this present
investigation emphasized once again that the
status of serum thyroxin alteration and its age-
related dependence in each country and even
in each state of the country should be assessed
carefully in order to prevent any misdiagnosis
with respect to a vital hormone such as
thyroxin in growing children. .
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