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Abstract

Objective: The treatment of children with subclinical hypothyroidism (SH) is controversial for TSH
values between 4.5 and 10 mU/l. The aim of this cross-sectional, controlled study was to evaluate
growth and intellectual outcome in children with persistent SH who have never been treated with
levothyroxine.
Design and methods: Clinical and auxological parameters, thyroid function, and intellectual outcome
were evaluated in 36 children with persistent SH at the age of 9.7G0.6 (range 4–18.0) years. Children
had been followed longitudinally for 3.3G0.3 (range 2.0–9.3) years, from first diagnosis of SH until
enrollment in the study. Thirty-six age- and sex-matched children were enrolled in the study as
controls.
Results: At study entry, height (K0.8G0.2 SDS), bone age/chronological age (BA/CA ratio 0.92
G0.6), and body mass index (BMI K0.1G0.2 SDS) in SH children were normal. Despite long-term
duration of SH, none of these parameters showed a worsening with respect to height (K0.7G0.2 SDS),
BA/CA (0.97G0.03), and BMI (K0.1G0.2) at the time of first SH detection. None of the children
showed overt signs or symptoms of hypothyroidism during the follow-up.
Verbal (99.1G2.2), performance (100.4G1.9), and full-scale (99.7G1.9) intelligence quotient (IQ)
scores in SH children were normal and comparable to those of controls. No relationship was detected
between IQ scores and the degree or duration of SH.
Conclusions: Persistent SH in children is not associated with alterations in growth, bone maturation,
BMI, and cognitive function or other complaints that could be ascribed to SH even after several years
without therapeutic intervention.
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Introduction

Subclinical hypothyroidism (SH), a biochemical con-
dition characterized by increased serum levels of TSH
with normal concentrations of thyroid hormones, is
quite common in adults, with a prevalence ranging
from 4 to 10% (1). There is a great controversy
concerning the clinical significance of SH and whether
or when subjects with SH should be treated with
levothyroxine (L-T4) (2, 3). In adults, SH has been
associated with several complications such as pro-
gression into overt hypothyroidism, abnormalities in
lipid profile, increased risk of atherosclerosis and
cardiovascular morbidity, and clinical symptoms or
signs of mild disease including impaired cognitive
function (1, 4–8). Treatment is currently recommended
in SH subjects with TSH value above 10 mU/l, whereas
treatment for TSH levels between 4.5 and 10 mU/l
remains a matter of debate (1–3).
ndocrinology
In children, SH is not yet a well-defined condition due
to both the low prevalence of this disorder (9) and the
lack of long-term studies. However, in children, SH
seems to be a benign remitting condition with a low
risk of progression to overt hypothyroidism (10, 11). In
childhood, thyroid hormones play a crucial role in
regulating growth, puberty, and body metabolism.
Short stature and bone age (BA) retardation are the
most well-known clinical signs of untreated overt
hypothyroidism, but the effects of SH on growth and
bone maturation are not well defined. In a recent multi-
center Italian study on 92 children with idiopathic SH,
stature was within normal limits at diagnosis and
remained normal after 2 years of follow-up (11).

Thyroid hormones are also essential for the normal
function and maturation of the CN, and their absence
during a critical period of development profoundly
compromises cognitive functions. In children with
congenital hypothyroidism who receive substitutive
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L-T4 treatment within the first weeks of life, a rapid
normalization of TSH levels seems to be associated with
a higher intelligence quotient (IQ) later in life.
Furthermore, poor compliance to the therapy, docu-
mented by increased levels of TSH in the presence of
normal levels of thyroid hormone, has been associated
with lower intellectual performance and decreased
visual-spatial ability (12).

As for adults, treatment of children with TSH of 4.5–
10 mU/l is currently controversial. Therefore, we
designed this cross-sectional controlled study aiming
to evaluate whether persistent SH in a pediatric
population may affect growth, BA maturation, body
mass index (BMI), and intellectual outcome.
Patients and methods

Study population

The original cohort consisted of 47 Caucasian children
(25 males), aged between 4.0 and 18.0 years, who had
been referred to our centers for isolated and mild TSH
elevation. Of the 47 children, 11 (23%) normalized their
TSH concentrations during the first 2 years of follow-up
and were not taken into consideration for this study.
Therefore, the study population consisted of 36 children
(19 males) aged 9.7G0.6 (range 4.0–18.0) years who
fulfilled the following inclusion criteria: i) TSH values
O4.2 mU/l (that is the upper limit of our reference
range) up to a conventional limit of 10 mU/l with free
thyroxine (FT4) values within the reference range at
the time of SH identification; ii) persistence of a similar
biochemical pattern of SH for at least 2 years during the
period that preceded this study; iii) absence of anti-
thyroglobulin (Tg-Ab) and anti-thyroperoxidase
antibodies (TPO-Ab), normal echogenicity of the
parenchyma on thyroid ultrasound, and absence of
palpable goiter or symptoms related to hypothyroidism
both at the time of SH identification and at the time of
this study; iv) adequate urinary iodine excretion.

At the time of SH detection, all children had been sent
to our clinics by their family pediatricians. In 22/36 SH
children, thyroid function measurement had been part
of a diagnostic work-up suggested for the following
reasons: i) short stature in eight cases; ii) obesity in
three cases; iii) overweight in six other cases; iv) familial
history of thyroid diseases and/or other autoimmune
diseases in five cases. In the remaining 14 cases, TSH
measurement had been performed in the context of a
periodical check-up. From first observation of SH until
the time of this study, all children were periodically
followed in our centers. None of them had ever been
treated with L-T4.

As for the 11 children who normalized their TSH
(%4.2 mU/I), the reasons for measuring TSH were
similar to those of the study population: i) short stature
in two cases; ii) obesity in two cases; iii) overweight
www.eje-online.org
in one case; iv) familial history of thyroid diseases
and/or other autoimmune diseases in three cases; v) a
periodical check-up in the remaining three cases.
Controls

Thirty-six healthy euthyroid children who had under-
gone a periodical check-up that included also TSH
measurement were enrolled in this study as controls
according to a cooperative study program between our
centers and the family pediatricians. These children
were matched for age, sex, pubertal, and socioeconomic
status (SES). All of them were from the same geographic
region of the children with SH.

Overall, in 50/72 children included in this study
(14 SH children and 36 controls), the common reason
of measuring TSH was a screening program.
Study protocol

At study entry, all subjects (SH children and controls)
underwent clinical examination; height, weight, fasting
TSH, FT4, Tg, Tg-Ab, TPO-Ab, insulin-like growth
factor 1 (IGF1), urinary iodine excretion measurements;
BA assessment; and intellectual evaluation. Thyroid
ultrasound at study entry was performed only in
children with SH.

Clinical examination was focused on ascertaining the
existence of symptoms and/or signs of hypothyroidism.
Bone maturation was evaluated using the Greulich and
Pyle Atlas (13) and was expressed as BA/chronological
age (CA) ratio. Parental height was measured at study
entry, and target height (TH) was calculated according
to Tanner et al. (14). The degree of adiposity was
expressed as BMI (kg/m2). Height, TH, and BMI were all
normalized by age and sex in accordance with Italian
standards (15) and expressed as SDS.

In children with SH, clinical, hormonal and BA
evaluation, and thyroid ultrasound had also been
performed at the time of SH detection.

In SH children with short stature (height !K2 SDS),
a complete hormonal work-up, including GH stimu-
lation test, was performed.

Informed parental consent for participation in the
study was obtained for SH children and controls.
Biochemical parameters

TSH, FT4, Tg, Tg-Ab, and TPO-Ab serum concen-
trations were measured by electrochemiluminescence
immunoassay (ECLIA) using a commercial kit (Elecsys e
cobas e. Roche Diagnostics) (reference ranges: TSH,
0.3–4.2 mU/l; FT4, 9–26 pmol/l; Tg, 0–50 ng/ml;
Tg-Ab, 0–115; TPO-Ab, 0–34 mIU/l). Serum IGF1
levels were measured using a two-site IRMA kit
(Diagnostics System Laboratories, Inc., Webster, TX,
USA). The IGF1 intra- and inter-assay coefficients of
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variation (CV) were 3.4 and 8.2% respectively. The
values obtained were standardized by age and sex, and
expressed in SDS. Urine iodine levels were analyzed with
an automated system (Autoanalyzer 3 system, Bran
CLuebbe GmbH, Nordestedt, Germany) (reference
range: 100–200 mg/l).
Table 1 Clinical and biochemical parameters of the children with
SH and controls at study entry. Data are expressed as meanGS.E.M.
Age ranges: SH children, 4.0–18.0 years; controls, 3.2–16.0 years.
Reference ranges: TSH, 0.3–4.2 mU/l; FT4, 9–26 pmol/l; Tg,
0–50 ng/ml; urinary iodine excretion, 100–200 mg/l.

SH
(nZ36)

Controls
(nZ36) P

Age (year) 9.7G0.6 9.5G0.5 NS
Bone age (year) 9.4G0.6 9.2G0.8 NS
BA/CA 0.97G0.1 0.96G0.6 NS
Height (SDS) K0.8G0.2 K0.6G0.2 NS
Target height (SDS) K1.2G0.2 K0.5G0.1 !0.003
Intellectual evaluation

IQ, in SH children and controls, was evaluated using
one of three age-appropriate cognitive tests. Subjects
aged between 4 and 6 years received the wechsler
preschool and primary scale of intelligence (WPPSI),
those aged between 6 and 16 years were administered
the wechsler intelligence scale for children, third edition
(WISC III), and those over 16 years of age underwent
the wechsler adult intelligence scale-revised (WAIS-R).
These tests provide verbal IQ (VIQ), performance IQ
(PIQ), and full-scale IQ (FSIQ) scores. The VIQ section
includes six subtests (information, similarities, arith-
metic, vocabulary, comprehension, and digit span) that
measure general knowledge, language, reasoning, and
memory skills. The PIQ section includes six subtests
(picture completion, coding, picture arrangement, block
design, object assembly, and mazes) that measure
spatial, sequencing, and problem-solving skills. Normal
IQ score was considered to be between 80 and 115, with
scale scores for each subtest having a mean of 10 and
S.D. of 3 (range 1–19). An IQ score between 80 and 90
was considered to be low-normal. In each center, the IQ
evaluation was carried out by a psychologist who was
blinded with regard to the child’s group (SH or control).

The children’s psychological development was
assessed by parental response on the age-appropriate
child behavior checklist (CBCL), which focused on the
children’s behavioral and emotional problems during
the previous 6 months. The CBCL includes eight
domains of behavior: socially withdrawn, somatic
complaints, anxious/depressed, social problems,
thought problems, attention problems, delinquency,
and aggressive behavior. Row scores were transformed
into age- and gender-corrected T-norms using the
Assessment Data Manager Software. A higher score
indicates a greater number or intensity of behavior
problems.

The Children’s Depression Inventory (CDI) question-
naire, which was completed by the child, was used to
evaluate the depression degree in children older than
7 years.
Height velocity (SDS) K0.05G0.3 K0.6G0.7 NS
Body mass index (SDS) K0.1G0.2 K0.1G0.2 NS
IGF1 (SDS) K0.2G0.2 0.4G0.7 NS
TSH (mU/l) 6.4G0.3 2.6G0.2 !0.0001
FT4 (pmol/l) 18.0G1.3 16.7G1.3 NS
Tg (ng/ml) 23.0G1.9 17.4G2.3 NS
Urinary iodine excretion

(mg/l)
142.0G15.6 193.2G47.3 NS

NS, not significant.
Socioeconomic status

SES was evaluated using the Graffar score revised, an
index that classifies the education and occupation of
each parent into five socioeconomic levels. A score of
1 reflects the highest SES occupation and education,
and a score of 5 represents the lowest one.
Statistical analysis

All data are expressed as meanGS.E.M. Kolmogorov–
Smirnov non-parametric procedure was used to confirm
the normality distribution assumption for all quan-
titative variables. In case of normally distributed data,
mean differences between groups were assessed using
T-test for unpaired sample or using the Welch corrected
T-test if the Levene statistic revealed heteroscedasticity.
In case of non-normally distributed data, the Mann–
Whitney non-parametric procedure was adopted.

Mean changes inside the SH group were assessed
using the T-test for paired samples. In this case, the
normality distribution assumption for the differences of
values was also verified before applying the procedure.
Pearson’s correlation coefficient was used to evaluate
the relationship between variables. All tests were two
tailed, and values of P!0.01 were considered signi-
ficant. Statistical analysis was performed using SPSS
(Chicago, IL, USA).
Results

Clinical and hormonal parameters

Clinical and hormonal findings at study entry in
children with SH and in the control group are reported
in Table 1. TSH values ranged from 4.5 to 10.0 mU/l in
children with SH and from 1.3 to 4.1 mU/l in the
control group.

At study entry, mean height in children with SH
was normal (K0.8G0.2 SDS) and within the TH
(K1.2G0.2 SDS). Bone maturation was normal as
documented by the BA/CA ratio. Serum IGF1 levels
were also normal in children with SH (K0.2G0.2 SDS)
and comparable to those of the control group (0.4G0.7
SDS). As expected, SH children had TSH values
www.eje-online.org
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Table 3 Clinical and biochemical parameters at the time of the first
SH detection compared with those at study entry in children with
persistent SH. Data are expressed as meanGS.E.M. SH children
age ranges: first SH detection, 2.0–12.1 years; study entry, 4.0–
18.0 years. Reference ranges: TSH, 0.3–4.2 mU/l; FT4, 9–26 pmol/l;
Tg,0–50 ng/ml;Tg-Ab,0–115 IU/ml;TPO-Ab,0–34 IU/ml;urinary iodine
(I) excretion, 100–200 mg/l.

First SH
detection
(nZ36)

Study entry
(nZ36) P

Age (year) 6.4G0.5 9.7G0.6 !0.0001
Bone age (year) 6.0G0.6 9.4G0.6 !0.0001
BA/CA 0.92G0.03 0.97G0.03 NS
Height (SDS) K0.7G0.2 K0.8G0.2 NS
IGF1 (SDS) K0.4G0.3 K0.2G0.2 NS
Body mass index (SDS) K0.1G0.2 K0.1G0.2 NS
TSH (mU/l) 6.4G0.2 6.4G0.3 NS
FT4 (pmol/l) 18.0G1.3 18.0G1.3 NS
Tg (ng/ml) 23.3G2.2 22.7G1.9 NS
Tg-Ab (IU/ml) 15.3G1.0 17.0G1.1 NS
TPO-Ab (IU/ml) 8.9G0.8 9.9G1.1 NS
Urinary I excretion (mg/l) 192.2G26.6 142.0G15.6 NS

NS, not significant.
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significantly higher than those of controls (P!0.0001).
BMI in SH children was comparable to that of the
control group, and only 3/36 of them (8%) were obese
(BMI O2 SDS). Despite normal mean height, a
subgroup of eight SH children with short stature
(!K2 SDS) was identified (Table 2). In six of them,
height (K2.4G0.2 SDS) was within the TH (K2.3
G0.2 SDS), thus indicating a familial short stature, and
two SH children had stature (K2.4G0.4 SDS) below
the TH (K1.4G0.5 SDS) with normal growth velocity
(K0.8G0.5 SDS), normal serum IGF1 (K0.1G1.2
SDS), normal GH peak after stimulation test, and a
delay of 2 years in bone maturation (BA/CA 0.8),
suggesting a possible constitutional delay of growth
and puberty (CDGP).

At enrollment in the study, the duration of SH in
children was 3.3G0.3 (range 2.0–9.3) years. During
the period from the time of first SH detection until
enrollment in the study, none of the SH children
developed any overt clinical signs or symptoms of
hypothyroidism such as fatigue, mood changes,
impaired concentration, and goiter or showed altera-
tions in both thyroid antibodies and thyroid ultra-
sound pattern. Moreover, no significant changes in
height, bone maturation, IGF1 levels, BMI, TSH
values, and thyroid hormone were observed in this
period (Table 3). Also in the eight SH children having
short stature, height, growth velocity, bone matu-
ration, and IGF1 levels did not significantly change
(Table 2).

In 9 (six females; 25%) of the 36 children, puberty
began and progressed normally despite long-term SH
duration (2.2–7.5 years). Moreover, four of them (two
females) achieved final height (K0.4G0.7 SDS) that
was more than adequate for the TH (K1.4G0.6 SDS).
Intellectual outcome

Of the 36 children with SH, 30 agreed to undergo
intellectual evaluation. Mean verbal (99.1G2.2),
Table 2 Clinical and biochemical parameters at the time of the first
SH detection compared to those at the time of study entry in eight
children with persistent SH and short stature (!K2 SDS). Data are
expressed as meanGS.E.M. SH children age ranges: first detection
of TSH increase, 3.0–11.5 years; study entry, 5.0–18.0 years.
Reference ranges: TSH, 0.3–4.2 mU/l; FT4, 9–26 pmol/l.

First SH
detection (nZ8)

Study
entry (nZ8) P

Age (year) 7.8G1.0 10.8G1.5 !0.02
BA/CA 0.9G0.1 0.8G0.1 NS
Height (SDS) K2.4G0.1 K2.4G0.2 NS
Target height (SDS) K2.3G0.2 K2.3G0.2 NS
IGF1 (SDS) K0.7G0.5 K0.7G0.3 NS
Heightvelocity (SDS) K0.1G0.8 0.4G0.6 NS
TSH (mU/l) 6.3G0.4 7.6G0.8 NS
FT4 (pmol/l) 23.2G3.9 18.0G1.3 NS

NS, not significant.
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performance (100.4G1.9), and full-scale (99.7G1.9)
IQ scores were within normal range and comparable
to IQ scores of the control group (Table 4). SES score
was similar in SH children (13.9G0.8) and controls
(12.6G0.7).

None of the SH children showed a subnormal
IQ (!80). However, 7 of the 30 SH children (23.3%)
showed a low-normal verbal (84.3G1.7), performance
(88.8G1.3), and full-scale (85.3G0.9) IQ score.
In these children, a higher SES score (17.0G0.9),
documenting a lower SES, was observed in comparison
with the SES score (13.4G0.7, PZ0.005) of the
remaining 23 SH children having normal IQ (VIQ
103.9G2.2, PIQ 102.8G2.1, and FSIQ 104.5G2.2).
Furthermore, the IQ scores of these seven SH children
were comparable to those of seven controls (VIQ 81.0
G2.0, PIQ 92.8G4.0, and FSIQ 83.6G1.9) who also
had a higher SES compared with the remaining 23
controls (16.9G0.8 vs 11.6G0.7, P!0.0004).

A significant negative correlation was observed
between SES and verbal (rZK0.69, PZ0.0007),
performance (rZK0.61, P!0.005), and full-scale
(rZK0.52, P!0.009) IQ scores of all SH children.

Analysis of verbal and performance subtests did not
reveal any difference between children with SH and
controls (Fig. 1).

The results of the behavioral and psychological
assessments are summarized in Fig. 2. The evaluation
of neuropsychological function through the CDI and the
CBCL did not show any significant difference between
SH children and controls. Moreover, the proportion of
SH children and controls having a borderline value at
CBCL was similar (total problems 17 vs 21%, inter-
nalizing 13 vs 10% and externalizing 10 vs 10%).
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Table 4 Mean IQ scores of children with persistent SH compared
with those of the control group. Data are expressed as meanGS.E.M.
Age ranges: SH children, 4.0–16.0 years; controls, 5.0–16.0 years.
Reference ranges: IQ scores, 80–115. Reference ranges: TSH,
0.3–4.2 mU/l; FT4, 9–26 pmol/l.

Persistent SH
(nZ30)

Controls
(nZ30) P

Age (year) 8.4G0.7 9.1G0.6 NS
TSH (mU/l) 5.8G0.3 2.5G0.3 !0.0001
FT4 (pmol/l) 15.4G0.8 15.7G0.3 NS
Verbal IQ 99.1G2.2 100.1G2.9 NS
Performance IQ 100.4G1.9 104.3G2.1 NS
Full scale IQ 99.7G1.9 101.6G2.4 NS

NS, not significant.
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There was no relationship between mean TSH levels
during the follow-up or the duration of SH and IQ
scores, IQ subtests, CBCL and CDI scores.
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Figure 1 Verbal (A) and performance (B) subtests score of children
with persistent SH (aged 4–16 years) compared with the control
group (aged 5–16 years).
Discussion

SH is defined as a serum TSH concentration above the
upper limit of the reference range when serum FT4

concentration is within its reference range (2). This
biochemical condition could be expected just on
statistical grounds to be found in around 2.3% of the
general population, but this does not mean that 2.3%
has some type of hypothyroidism. According to the only
recent epidemiological study concerning pediatric age,
it may be found in 1.7% adolescents (9). We have no
epidemiological data about the prevalence of SH in our
regions, but it is to be considered that the one recruited
for this study was a population including only subjects
with a condition of persistent SH lasting for at least
2 years preceding this investigation.

The management of children with SH is a con-
troversial issue. Whether this biochemical condition is
associated with clinical and neuropsychological
abnormalities is still debated, and the benefits of L-T4

treatment in these subjects have not yet been demon-
strated (16).

There are few studies in the literature on pediatric SH.
Wasniewska et al. (11) have recently investigated the
natural course of persistent SH in a large pediatric
population. During a 2-year follow-up, no significant
changes were observed in linear and ponderal growth.
Moreover, 41% of children normalized their serum TSH
spontaneously. This percentage is slightly higher than
that observed in our study (23%), but the difference
might be due to the lower number of children and of
centers participating in this study.

Our current study is the first controlled study that
evaluates the long-term effects of persistent SH on
children’s growth and cognitive functions.

Auxological parameters were not affected in the
majority of our children even after a period of 2.0–9.3
years of persistent SH. Although short stature was
observed in about 22% of our SH children a diagnosis
of familial short stature and/or CDGP was made in all
of them.

Thyroid hormone can influence growth either by a
direct action on the bone or by altering the secretion
and action of GH and ultimately by influencing the
synthesis and secretion of IGF1. Several studies have
reported a reduction in IGF1 levels in adults with overt
and SH (17). Recently, Akim et al. (18) reported low
serum IGF1 levels in adults with SH, compared to
euthyroid subjects, which significantly increased after
normalization of thyroid function with L-T4 therapy. In
our children, serum IGF1 concentrations at study entry
were slightly lower than those found in the control
group, but the difference was not statistically signi-
ficant. Compared with IGF1 values at the time of the
first SH detection, we did not observe any significant
change or worsening in the serum IGF1 levels of
children despite persistent SH. In short children with
SH, the evaluation of GH secretion after the stimulation
test did not identify any abnormalities in the GH–IGF1
www.eje-online.org
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axis. Moreover, we did not find any association between
stature and the degree or duration of SH.

Overall, these results are in agreement with the
previous findings of normal growth in children with
idiopathic SH (11) and with data from Radetti et al. (10)
suggesting that growth is not affected even after many
years of untreated autoimmune SH.

Only one study has evaluated the response to L-T4

treatment on growth in children with SH (19).
In both pre-pubertal and pubertal children with SH,
6 months to 1 year of treatment with L-T4 seemed to
significantly improve growth velocity. However, that
study had several limitations such as i) an arbitrary
definition of SH (an exaggerated response to TRH
stimulus test), ii) patients were enrolled from a group
of children with short stature, and iii) mean BA
maturation was delayed, thus suggesting a CDGP that
may itself be associated with a spontaneous improve-
ment in stature over time.

The relationship between obesity and thyroid function
in children is still being debated. Overt and SH are
often associated with an increase in weight, but an
increase in TSH levels is a common finding in obese
children. However, substantial weight loss induces a
normalization of thyroid function in children and adults,
thus suggesting that the increase in TSH could reflect
www.eje-online.org
an adaptation process of the hypothalamus–pituitary–
thyroid axis to obesity, and, therefore, treatment with
L-T4 seems unnecessary in these children (20, 21). In our
study, the percentage of obese children (8%) was lower
than in other studies (11, 22), and this may depend on
the different inclusion and exclusion criteria. However,
in accordance with the previous study by Wasniewska
et al. (11), we did not observe any significant change
in the BMI even after several years of persistent SH.
Moreover, we did not find any association between the
degree of obesity and the severity or duration of SH.

Thyroid hormone is essential for the development of
the CN as documented by the significant long-term
effect that thyroid hormone replacement therapy has on
neurodevelopmental and motor outcomes in children
with congenital hypothyroidism (12).

In adults, thyroid hormone may influence memory
and mood. Several studies have evaluated the quality of
life and cognitive function in adults with SH, yielding
conflicting results. To further complicate this issue, a
systematic review on the effects of L-T4 therapy in SH
and in particular on health-related quality of life and
neuropsychological symptoms failed to demonstrate
any significant improvement in treated subjects (16).

To date, few studies have examined neurocognitive
function in children with SH. In the study by Wu et al.
(9), cognitive function was evaluated in 1.327 children,
aged 12–16 years, who participated in the Third
National Health and Nutrition Examination Survey.
Cognitive assessment scores were on average higher in
adolescents with SH than in the euthyroid group, thus
suggesting that occasionally elevated TSH levels do not
impair cognitive function. In a small short-term study
by Aijaz et al. (23), L-T4 therapy was unable to improve
neuropsychological function in 11 SH children having
attention problems compared with normal standards.

Overall, in our children, the evaluation of cognitive
aspects did not reveal alteration in the total, verbal, or
PIQ even after several years of persistent SH. We were
able to identify a subgroup of children with SH (23%)
who performed significantly worse in both verbal and
performance area compared with the remaining SH
children. However, we did not find any relationship
between the IQ scores and the degree or duration of SH.
As expected, a significant association was observed with
SES scores, suggesting that the educational level and
occupational background of the parents may signi-
ficantly influence cognitive functioning more than
slightly elevated TSH levels.

The evaluation of neuropsychological function
through the CDI and the CBCL, which rate behavior
and emotional problems both globally and along two
dimensions of internalizing symptoms (anxiety and
depression) and externalizing symptoms (aggression
and hyperactivity) did not reveal any significant
difference between children with SH and controls.

In conclusion, our data indicate that persistent SH in
children and adolescents does not affect growth, bone
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maturation, BMI, and cognitive functions. Studies on a
larger number of children are needed to further clarify
whether SH in childhood is associated with relevant
abnormalities that may require L-T4 treatment. In the
meantime, a therapeutic trial with L-T4 might be taken
into consideration only in children with complaints that
can be ascribed to thyroid dysfunction, whereas those
without any complaint should not be exposed to drugs.
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