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Abstract

Background: Hypothyroidism is the most common hormonal deficiency worldwide; however, there is limited data about its
prevalence in the children and adolescents of the Middle East.

Methods: The prevalence of hypothyroidism were calculated by dividing the number of patients purchasing levothyroxine in 1397
Solar-Hijri year (Correlate with March 2018-February 2019) by the population at risk (per 10000 persons). Data were collected
from the Iran health insurance organization registration records and family physician databases of health vice-chancellor of Shiraz
University of Medical Sciences.

Results: The present study shows that the prevalence of levothyroxine treated population aged under 18 years is 13 in 10000 in
the Fars province and it is more common in females (17 in 10000 in females versus 9 in 10000 in males). This study also revealed
that the prevalence of hypothyroidism was different in various age groups and increased in older children and adolescents after
pubertal ages. Also, an increase in the female: male ratio of prevalence was more obvious during and after puberty.

Conclusion: Our study showed that the prevalence of congenital hypothyroidism was 3/10000 in southern Iran. Also, the
prevalence of hypothyroidism in children and adolescents was totally 13/10000 population, and this prevalence increased in
older age and female gender. This prevalence was close to the data from iodine sufficient areas in Europe and the United States.
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Introduction

In hypothyroidism, the thyroid gland fails to produce
or secrete the demanded amounts of thyroid hormones
sufficient for body metabolisms.' It is the most common
hormonal deficiency, classified as primaryhypothyroidism
in which the defect is at the level of the thyroid gland,
and the secondary type in which insufficient thyroid-
stimulating hormone (TSH) function causes thyroid
hormone deficiency. Levothyroxine is the treatment of
choice in both groups."

Early diagnosis and treatment of hypothyroidism
during childhood is important because it prevents
future mental retardation and growth impairment.’
Hypothyroidism during childhood is classified as the
congenital type which is present during the first six
months of life and the acquired type in which symptoms
present mostly after the age of 6 months.? The prevalence
of congenital hypothyroidism is well described because
of programmed neonatal screening in many countries;
however, the prevalence of acquired hypothyroidism in
the young ages has not been well studied, particularly in

recent years." The neonatal disease screening program
in Iran began in October 2004.° After that time, many
investigations were done to estimate the prevalence of
congenital hypothyroidism and revealed that it occurred
atabout 0.15%, 0.2% and 0.3-0.34% in the west, north, and
center of Iran, respectively.>** These data are comparable
to the incidence of congenital hypothyroidism worldwide
(1:3000-1:4000).°

Among the patients diagnosed with congenital
hypothyroidism in Iran, about 60% were confirmed to
have permanent hypothyroidism.'’ The rate of permanent
cases of congenital hypothyroidism varied worldwide in
the range of 38-62%.!" Different factors such as iodine
deficiency, iodine overload, trans-placental crossing
of thyrotropin (TSH) receptor blocking antibodies,
production of thyroid autoantibodies, using anti-thyroid
drug or iodine-containing antiseptics ingestion during
pregnancy, maternal consumption of goitrogens (foods
and drugs), very low birth weight and prematurity, and
some gene mutations could cause differences in the
prevalence of permanent congenital hypothyroidism.'***
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Although there are many investigations about the
prevalence of congenital hypothyroidism, there have
been few studies on the prevalence of hypothyroidism
during childhood and adolescence worldwide. These
studies were limited to investigations that include the
general population in all age groups in Europe."*? In
addition, there are few studies about hypothyroidism
in children just including small selected aged groups; it
was shown that the prevalence of hypothyroidism was
about 0.04-0.06% in children and adolescents.’* An
interesting study in the United Kingdom evaluated the
prevalence and etiology of hypothyroidism in the young
age groups.’ Their method was prescription-based and
included young patients in Scotland who had received
two or more prescriptions for thyroxine from January
1993 to December 1995, in those aged less than 22 years.*
Because thyroxine should be prescribed for young people
only if they are clinically and biochemically diagnosed
with hypothyroidism, and these drugs were not used to
treat other diseases, prescription of the drug can be used
as a surrogate marker of hypothyroidism. They showed
that the overall prevalence of hypothyroidism in young
people under 22 years is 0.135%, and it is at least twice
the previous estimates.” Due to lack of sufficient data
about the prevalence of hypothyroidism in children and
adolescents under 18 years of age worldwide, the present
study aimed to determine the prevalence of patients who
had received at least two times thyroxine prescriptions in
the population of children and adolescents aged under 18
years in the Fars province (southern Iran) during March
2018- February 2019.

Materials and Methods
Iran has a national health insurance program that covers
all residents living in this country expect those groups
who have some special institutional insurance. All the
information is saved with a unique national personal code
used to identify each insured person. This code identifies
the holder and shows his/her birth date, gender, and
birthplace. Also, there is a unique health data service in
Shiraz University of Medical Science that has gathered
all the medical product prescriptions by physicians that
saved the name of drugs, name of physician, and national
code of patients in the Fars province, southern Iran.
Levothyroxine is the only treatment available in Iran;
hence, in our country the treatment of hypothyroidism
was solely done using levothyroxine sodium tables (0.1
mg, 50 pg and 25 pg), and it is available by prescription
only. The prescriptions are valid up to 3-6 months from the
prescription day, and children receive regular assessment
of thyroid function every 3-6 months. Hence, patients
with hypothyroidism who need daily drug consumption
need prescriptions at least twice a year.

Data Collection
Information about the drug presentations in the Fars
province and data of patients are gathered by the

National Health Insurance Scheme and Shiraz University
of Medical Science health vice-chancellor, established
during March 2018-February 2019 (i.e. 1397 Hijri year).
The Fars province is located in southern Iran and has a
population of 4.9 million, and about 2700000 are under
coverage of the Iran health insurance organization. These
include people living in both urban and rural areas,
without any distinction in terms of income, job, city or
education level. Hypothyroidism cases were confirmed
by the family physician database who are residents of the
Fars province. Data on age and gender were matched with
the drug prescription using V-lookup (vertical lookup)
function in Microsoft excel software.

Statistical Analysis

The prevalence of hypothyroidism was calculated by
dividing the number of patients purchasing levothyroxine
in 1397 Hijri year (corresponding to March 2018-February
2019) by the population at risk (per 10000 persons). All
prevalence rates calculated including cases (numerator)
and population (denominator) were exclusively from the
mentioned insurance.

A Poisson distribution was used to calculate the 95%
confidence interval (CI) for the prevalence. The statistical
significance of the effect of gender was quantified by
calculating the prevalence with a 95% CI. P values less
than 0.05 were considered as statistically significant.
Statistical analysis was done using the SPSS software 21.

Results

During March 2018-February 2019, a total of 265,605
probably at risk people under 18 years of age were
included in this study who were under coverage of the
National Health Insurance system in the Fars province, of
whom 128,382 were female (48.3%). The age distribution
of this population is shown in Figure 1.

Totally, 9339 tablets of levothyroxine 50 pg and
72873 tablets 100 ug were prescribed for 1315 cases who
consumed at least one dose of levothyroxine per year. In
the studied population, 347 children who received at least
2 times levothyroxine prescription (0.13%), were labeled
as having hypothyroidism. Of these patients, 219 (63%)
were female and 128 (37%) were male. The female-to-
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Figure 1. Age Distribution of the Study Population
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male ratio of childhood hypothyroidism was 1.7:1.

In addition, for further evaluation and comparison
of our data with other similar studies, we decided to
categorize our patients based on age (0-3, 4-7, 8-11, 12-
15, 16-18 years).

Table 1 displays the summary of the number of patients
and prevalence (per 100000) of levothyroxine treated
hypothyroidism which was compared by age and gender.
As the table shows, hypothyroidism is more common
in females except for those under 3 years of age, and the
prevalence increases with age. To control the confounders
effect, Poisson regression was done and after adjustment
for age and gender, the prevalence of hypothyroidism in
females was higher than males (P<0.001) and increased
significantly with age (P<0.001).

Discussion

The present study shows that the prevalence of
levothyroxine treated population aged under 18 years is
13 in 10000 in the Fars province and it is more common
in females (17 in 10000 in females versus 9 in 10000
in males). This study also revealed that prevalence of
hypothyroidism was different in various age groups and
increased in older children and adolescence after pubertal
ages. Also, the increase in the female-to-male ratio of
prevalence was more obvious during and after puberty.

A seven-year study on the prevalence of congenial
hypothyroidism in northern Iran showed that the
prevalence was about 1 per 491 live births in 2007,
which was much higher than the figures reported in
other countries in Asia,” Europe* and America.®
However, this prevalence was close to the data from
Turkey” (1:650 births) and Pakistan.”® Another study in
the central part of Iran revealed that the prevalence of
congenital hypothyroidism in newborn screening test
was 1:307.® However, Hashemipour et al showed that the
prevalence rates of transient and permanent congenital
hypothyroidism in Isfahan (in central part of Iran) were
about 1:1114 and 1:478 live births, respectively.'® Taee et al
showed that the prevalence of congenital hypothyroidism
in Khorramabad (located in western Iran) was 0.143%.°
In the present study, we found that the prevalence of
levothyroxine-treated children in the Fars province
located in southern Iran was about 3:10000 (0.03%),
which is close to the results of a previous study in southern
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Iran.” In that previous study, Karamizadeh et al reported
that the prevalence of congenital hypothyroidism was
1:1465 and the most common cause might have been
dyshormonogenesis. Our data from southern Iran
showed that this prevalence was close to previous reports
in the Fars province and in the United States (1:3378).*
Factors such as iodine sufficiency, genetic variations, and
disparities in TSH levels used in previous reports to define
hypothyroidism could cause a difference in prevalence
among various areas.**® In spite of several investigations
on the prevalence of congenital hypothyroidism, there
is limited data about the prevalence of hypothyroidism
during childhood and adolescence in Iran. Ingoe et al
studied the prevalence of treated hypothyroidism in
North-East England.”” They showed that the prevalence
of hypothyroidism in their population increased with age
and reached 14% in people over 90 years."” Serna Arnaiz
et al showed that the prevalence of hypothyroidism was
3.6% in the age group under 15 years in Spain in 2001."8
Greggio et al showed that the prevalence of treated
subclinical hypothyroidism was 0.2 per 1000 children
during 2001-2014.” Hunter et al reported that the
prevalence of clinical hypothyroidism in young people
under 22 years of age was 135:100000 in Scotland and
increased with age.* Another study in Finland showed that
the prevalence of hypothyroidism was 0.29% and 0.12%
in females and males aged under 19 years."”” The present
study showed that prevalence of hypothyroidism was
13:10000 population (0.13%) which is close to the data
in iodine sufficient areas,” and this prevalence increased
with age. This prevalence was 0.07% in the age of 4-7
years and increased to 0.13%, 0.17% and 0.27% in ages
8-11, 12-15 and 16-18 years, respectively. Our data also
revealed that the prevalence of hypothyroidism in the age
group of 0-3 years was similar in both genders; however,
as age increased, the female-to-male ratio rose, in a
pattern of 1.3, 2, 1.6, and 3.6 in age groups of 4-7, 8-11,
12-15 and 16-18, respectively. There is a mild to severe
iodine deficiency disorder in Middle East countries, due
to lack of effective iodine supplementation. However,
Iran has achieved the goal of universal salt iodization.*"*
Hence, the prevalence of hypothyroidism in children
and adolescents in our study is close to the figures from
iodine sufficient areas.'>* A similar pattern of increasing
prevalence of hypothyroidism was seen in Finland"

Table 1. Number of Cases and Prevalence (Per 100000) of Levothyroxine Treated Hypothyroidism by Gender and Age Groups

Age Group (y) Female Prevalence (95% CI) Male Prevalence (95% CI) Genden: Prevale*nce
Population Cases Population Cases Ratio (F/M)
0-3 21,142 7 33.11 (8.58-57.64) 22,727 7 30.8 (8.00-53.73) 1.075
4-7 30,094 24 79.75 (47.75-111.40) 32,279 20 61.96 (34.81-89.11) 1.287
8-11 29,557 52 175.93 (127.93-223.33) 31,470 29 92.15 (58.62-125.67) 1.909
12-15 27,086 58 214.13 (159.08-269.18) 29,235 37 126.56 (85.80-167.32) 1.691
16+ 20,393 78 382.48 (297.75-467.21) 21,565 35 162.3 (108.57-216.02) 2.356
Total 128,272 219 170.58 (148.01-193.15) 137,276 128 93.27 (77.12-109.43) 1.828

*P>0.05, by Chi square test.
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and Sweden.* In addition, previous reports from Spain,
Italy, the United Kingdom, and Finland also showed that
hypothyroidism was more common in females.*!>!72°

In spite of several important points of this study which
is the first one in the Middle East to investigate the
prevalence of hypothyroidism in children and adolescents
determined by thyroid hormone consumption, it had
some limitations. First, we could not differentiate the
patients with subclinical hypothyroidism because we did
not have access to the laboratory data of the patients. The
second is that we could not evaluate the levothyroxine
dosage during therapy and could not investigate the
associated autoimmune disorders. The third is that
although hypothyroidism cases were confirmed by the
family physician database who are residents of the Fars
province, and we assumed that they would buy their drugs
in the Fars province, there is a possibility to purchase the
medication outside the province. Future cohort studies
are recommended to remove these weak points.

In conclusion, our study showed that the prevalence
of congenital hypothyroidism was 3/10000 in southern
Iran. Also, the prevalence of hypothyroidism in children
and adolescents was totally 13/10000 population, and this
prevalence increased in older age and female gender. This
prevalence was close to the data from iodine sufficient
area in Europe and the United States. Future cohort
studies are recommended to determine the appropriate
levothyroxine dosage and find out the prevalence of
subclinical forms.
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