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Evolution of the Thyroid Hormones and Thyreostimulin
in Obese Children
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The study objective is the correlation of thyroid function to the weight status in a study group made up of
schoolchildren in Galati County.  Six of ten overweight children before puberty will became obese during
adulthood. PREDATORR study published in May 2014, placed our country in the top among overweight and
obesity European incidence, showing a 34.7% prevalence of overweight and 31.9% obesity in subjects in the
age group 20-79 years. Unfortunately the study did not offer epidemiological data regarding children
population. The data obtained allow the characterization of the thyroid function in relation to weight status
in school age children, in a county both in urban and rural area, taking in account that there are fewer studies
in rural in this moment. It brings further information on thyroid function and pathology in pediatric obesity in
relation to metabolic comorbidities. We identified an increased fT3 and TSH in obese children, sustaining
the association between dyslipidemia, thyroid function, anxiety and depression, as long as the data obtained
adult are still controversial.
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In the past years, due to the significant increase of numbers
of obese or overweight children and adolescents, World Health
Organization declared that obesity became pandemic. [1-3].
The major behavioral factors that increase the risk of obesity
are lifestyle and hyper-caloric diet. In the last decades, due to
the changes in lifestyle, childhood obesity has become
epidemic. The childhood obesity prevalence is also growing
rapidly in Romania, PREDATORR study published in May  2014,
the largest population-based study on overweight, and
metabolic comorbidities in diabetic nephropathy in Romania,
places our country in the top among overweight and obesity
European ranks, showing a 34.7% prevalence of overweight
and 31.9% obesity in subjects in the age group 20-79 years.
Unfortunately did not offer data for children population.
However, a local survey showed that the prevalence and
severity of obesity and overweight among Romanian children
has an ascending trend because of the low level of physical
activity and the inappropriate life-style [4].

Being multi factorial and complex disease obesity is related
with behavioral, endocrine and metabolic changes, leading to
multi-system malfunctions. In this sense are well defined the
obesity-related implications on endocrine system, nervous and
cardiovascular function [5, 6].

 The key role in these implications is a chronic low grade
inflammation, which has impact on brain function and
structure, translated into cognitive, mood and emotional
changes [7, 8].

Excessive food intake doubled by a poor quality food,
translated into a high content of fats and sugars are associated
with an increased incidence prevalence of anxiety disorders
not only in adults, but also in children [9].
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Depression and anxiety in children are positively
associated with obesity and these relation present  an
increasing evolution in last decades [10]. Obesity induces
various thyroid functions abnormalities to elevated TSH and/
or fT3 levels. Several studies are showing high TSH
concentration in subjects with BMI over 30 kg/m2 [11].
Subclinical hypothyroidism (with fT3 and fT4 concentrations
in range but increased concentration of TSH) is often met in
adults but recently observed in a high number of children and
young adults with the same abnormalities. The primary
endpoint of the study is the evaluation of the thyroid function in
correlation to epidemiological characterization of the weight
status of a study group made up of schoolchildren in Galati
County; we also tracked the association with anxiety and
depression.

Previous papers showed that hypothyroidism induced
by imbalances in food intake, will lead to increase fat
deposits and in the end could end up in thyroid obesity.
Recent reports showed that thyroid dysfunction could be
caused by obesity alone; more, body fat percentage
changes and thyroid activity in obese children can be used
as clinical features of this concept. Several trials showed
the clear link between BMI and the thyroid function. Also,
increased adiposity can lead to thyroid structure changes;
after weight loss, thyroid hormone level usually normalizes.
In these data, the chronicity of the thyroid imbalance in
adulthood had not been proved [12].

There are scientists that consider that most of the
children with such imbalances are unnecessarily treated
with thyroid hormones, only because of a mild elevation of
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the TSH level [13-15]. Some of the first reports of mildly
elevated TSH in obese children were initially published in
Germany [15] and were followed by other smaller trials
across the Europe which confirmed high prevalence of
elevated serum TSH, T4 and T3 in obese children [16].

Experimental part
Our study is a longitudinal study of national

representative cohort (4147 subject -1,766 boys and 2,381
girls). Individuals over 10 years old (born between 1998
and 2006) were taken in consideration for obesity and
metabolic syndrome. The height, weight and physical
activity level was evaluated among children from different
schools all-around Galati County from both urban and rural
environment. The data were gathered by auxology trained
physical therapists and medical students. Table 1 presents
the study populations, data sources, and sample sizes.

From this initial sample of subjects were selected
randomly 50 normal weight subjects (control group) and
100 subjects identified as overweight and obese (obese,
active group). After the signing of the Inform Assent from
the child and Informed Consent from the parents,
demographic data, disease history (for parents and child)
including obesity incidence in the family history, lifestyle,
dietary habits, physical activity level, socio-economic
condition and the age when the increase of weight was
observed were collected for each subject.

For all subjects selected have been prepared
consultation sheets, in which were recorded nonspecific
determinations, glycaemia level, total cholesterol and
fractions high density lipoprotein, thyroid ultrasound and
specific dosage of Thyroid Stimulating Hormone (TSH),
thyroxine (T4),  triiodothyronine (T3), free-T4 (fT4), free
–T3 (fT3), Anti-thyroid peroxidase antibodies (Anti-TPO),
antithyroglobulin antibodies (Anti-Tg) and iodide. The
subjects were classified as obese if their BMI was >97th
percentile, using as guidance of the International Task Force
of Obesity in Childhood and Population-specific Data.3

The patient‘s fT3, fT4 and TSH concentrations were
evaluated with direct chemiluminescence (ADVIA Centaur
XP, USA). Normal ranges were 0.8 -5.4 uIU/mL for TSH,
4.3-8 pmol/L for fT3  respectively b etween  10.3 - 25.7
pmol/L for fT4. The levels of anti-Tg and anti-TPO were
evaluated with chemiluminescence competitive immune

test ADVIA Centaur, (USA) in case that the patients had
TSH concentration over the limit of 5.4 IU/mL. Subjects
with concentration of anti-TPO (0-35 IU/mL) and anti-Tg
(0-115 IU/mL) higher than the reference ranges had to be
tested for autoimmune thyroid disease. The thyroid
echography was performed to evaluate the heterogeneity
of the thyroid mass and to measure the thyroid volume.

The active group was for 3 months under a hypocaloric
diet and coordinated physical therapy protocol created by
Alexe O et al. [17]. At the end of the 3 months period all
determinations were repeated for the subjects with
significant weight loss -3Kg or more.

Data were analysed both cross-sectional and
longitudinally using the SPSS 2009 (statistical package
Version 14, SPSS Inc., Chicago, IL), with user-defined
commands. The T-TEST was used to evaluate the
differences of the two parameters in groups; The Tukey
multiple comparison was also used to analyse the
difference of parameters and T TEST was used see any
differences between the two different groups. The chi-
square test, p<0.05 was accepted as statistically
significant for the data gathered.

Results and discussions
As seen below the distribution of gender and age were

not statistically different between the two (groups control
and obese) -  p = 0.729. The average age of the subjects
was 10.5±2.6 years in the control group and 10.8±3.9
years in the active group. The mean body mass index was
27.5±4.1 in the active group, there was statistically
significant difference between the two groups for the body
mass index 17.6±2.7  (p = 0.0001) (Table 1).

After the evaluation of the fT3 levels were significantly
higher in active group than the control group (p=0.002),
although the concentrations of fT4 compared amongst the
two groups (p=0.807) showed no statistically significant
difference - Table 2. When the mean TSH levels were
analysed and compared between the two groups the data
showed that the active group had higher TSH levels
compared with the control group (p=0.001) indicating that
the chance of having subclinical hypothyroidism in active
group was 2.45 times higher than in the control group -
Table 3.

Table 1
THE DEMOGRAPHICAL DATA, BODY MASS

INDEX MEAN) OF OBESE AND CONTROL
GROUPS [MEAN ± STANDARD DEVIATION

RANGE)]

Table 2
THYROID HORMONE

CONCENTRATIONS IN OBESE AND NO
CONTROL GROUP (MEAN STANDARD

DEVIATION RANGE)
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TSH levels above 5.4 combined with increased anti-TPO
and anti-Tg levels were observed in just one case of the 38
patients.

Those patients with increased TSH levels underwent
thyroid ultrasound examination. The volume of the thyroid
was found as in within normal ranges in each case. In
three situations were found to have some signs of thyroiditis
without thyroid enlargement.

Energy balance and adiposity are in direct feedback with
thyroid hormones. Data published from trials with the
primary endpoint to find the correlations between thyroid
hormones and obesity showed that, TSH, fT3 and fT4 values
shows the discrepancies in obese subjects. [18, 19, 20]

In the present trial, TSH and fT3 concentrations were
high in obese and overweight children compared with
normal weight children event though the fT4
concentrations were similar amongst the two groups.
Stichel et al. published similar results have been shown
[15] as T4 concentrations were the same, while the TSH
and T3 levels were found within normal ranges, even if
were found significantly higher in the obese group than in
the control group [21]. Reinehr et.al measured the effects
of weight loss on thyroid activity amongst obese children
and concluded that fT3 and TSH concentrations were
slightly high amongst obese children and that the loss of
body mass had the effect of reduction in the levels of these
hormones. This decrease supports the hypothesis that the
high levels of fT3 and TSH are a consequence and not a
cause of obesity. This type of subclinical hypothyroidism
characterized by moderate increase in TSH and fT3 levels
could be explained in relationship with the thyroid
hormones resistance in peripheral tissues and lower
negative feedback between TSH and the peripheral thyroid
hormones [22]. In such cases the incidence of anxiety
and depression is increased; these cognitive disturbances
may also appear in other brain pathologies such as cerebral
tumours, frequently in meningiomas [7, 23].

Bhowmick et al. reported a high concentration of TSH
among obese subjects combined with positive thyroid
peroxidase and anti-thyroglobulin confirming the correlation
between body mass index and thyroid function [24]. Also,
high concentrations of TSH were found to be correlated
with positive thyroid peroxidase and thyroglobulin
antibodies as a response of a thyroid dysfunction.

Some trials confirmed the high concentration of
antibodies in obese subjects and these data have been
correlated with thyroiditis, supporting a role for the
inflammatory mechanisms and bringing in discussion a
possible role for anti-inflammatory therapies [25, 26].

This thyroiditis was although related with the increased
concentrations of antigen present in the glandular
parenchyma caused, maybe, by the iodine uptake as the
thyroid dimensions were within normal ranges [27, 28].
The presence of these antibodies may also be related to
metabolic syndrome, nonalchoholic fatty liver disease [29]
and liver fibrosis which can be assessed noninvasively [30,

31] especially in children.  In addition the negative feedback
between TSH and the peripheral concentration of thyroid
hormones could be dysfunctional in obese subjects
explaining the high levels of TSH and peripheral thyroid
hormones in obesity. However, the degree of depression
associated to these changes should be further investigated
as long as other pathologies characterized also by brain
inflammation may produce anxiety and depression [31,
32].

Conclusions
Concluding, the present paper confirms findings from

the past that obesity is in direct relationship with a moderate
increase in TSH and fT3 levels, but rather as an adaptive
process, and has no correlation with autoimmune
thyroiditis or hypothyroidism in children. These subjects
are not to be advised to undergo any thyroid hormone
replacement therapy for mild increase of TSH concentration
elevation instead it would be advisable to follow
personalized dietary and exercise programs aiming the
normalization of the glandular functions. The final results
of our trial will confirm or infirm the effectiveness of dietary
and physical therapy intervention on the selected subjects.
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