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Introduction
Cardiovascular system (14.6%) and endocrine system
diseases (14.5%) are the leading diseases threatening
women's health. Thyroid gland diseases are the most

common disorders among endocrine system diseases
with a rate of 5.6%.[1]

Physiological changes during pregnancy affect the
activities of thyroid gland. The incidence of hypothy-

Özet: Gebe kad›nlar›n iyotlu tuz kullan›m›n›n ve
iyotlu tuz kullan›m›na iliflkin bilgilerinin 
belirlenmesi
Amaç: Çal›flma gebe kad›nlar›n iyotlu tuz kullan›m›n› ve iyotlu tuz
kullan›m›na iliflkin bilgilerini belirlemek amac›yla yap›lm›flt›r. 

Yöntem: Çal›flma tan›mlay›c› tiptedir. Çal›flman›n örneklemini 347
gebe oluflturmufltur. Çal›flman›n verileri araflt›rmac›lar taraf›ndan
gelifltirilen bir veri formu kullan›larak toplanm›flt›r. Çal›flmadan el-
de edilen veriler bilgisayar ortam›nda SPSS paket program›nda de-
¤erlendirilmifltir. 

Bulgular: Gebelerin yafl ortalamas›n›n 27.38±6.44 oldu¤u,
%41.8’inin ilde yaflad›¤›, %34.6’s›n›n ortaokul mezunu, %80.7’sinin
ev han›m›, %50.4’ünün gelirinin giderine denk oldu¤u, %43.8’inin
eflinin iflçi oldu¤u belirlenmifltir. Gebelerin %74.1’inin iyot yetersiz-
li¤i ve hastal›klar› hakk›nda bilgisinin olmad›¤›, %35.7’sinin iyot ek-
sikli¤inden korunman›n önemini, %65.7’sinin gebelikte iyotlu tuz
kullanman›n gerekli oldu¤unu bilmedi¤i belirlenmifltir. Ayr›ca ge-
belerin %44.1’inin iyotlu tuz kullanmad›¤›, iyotlu tuz kullanan ge-
belerin %56.2’sinin iyotlu tuzu do¤ru saklamad›¤›, %16.7’sinin tu-
zu yeme¤e pifltikten sonra ilave etti¤i bulunmufltur. Gebelerin
%68.6’s› gebelikte iyotlu tuz kullan›m›na iliflkin bilgi almad›¤›n› be-
lirtmifltir. 

Sonuç: Sonuç olarak gebelikte iyotlu tuz kullan›m›n›n ve iyotlu
tuz kullan›m›na iliflkin bilgilerin yetersiz oldu¤u belirlenmifltir.
Gebelerin iyotlu tuz kullan›m›, yeme¤e tuz ilave etme zaman› ve
tuzu muhafaza etme hakk›nda e¤itime gereksinimi oldu¤u söyle-
nebilir. 

Anahtar sözcükler: Gebelik, iyotlu tuz, iyot yetersizli¤i.
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Abstract

Objective: The aim of our study is to evaluate the use of iodized salt
by pregnant women and their knowledge on the use of iodized salt. 

Methods: The study is of descriptive type. The sample of the study
consisted of 347 pregnant women. The data of the study was collect-
ed by using a data form developed by researchers. The data obtained
by the study was analyzed by means of SPSS package software.

Results: Of the pregnant women included in the study, the mean age
was 27.38±6.44 years old, 41.8% were living in urban areas, 34.6%
were graduated from secondary school, 80.7% were housewives,
50.4% had income equal to their expenses, and 43.8% had husbands
who were workers. It was found that 74.1% of the pregnant women
had no knowledge on iodine deficiency and associated diseases,
35.7% of them did not know the importance of protection against
iodine deficiency, and 65.7% of them did not know the necessity of
using iodized salt during pregnancy. Also, we found that 44.1% of the
pregnant women included in the study did not use iodized salt, 56.2%
of those using iodized salt did not keep it in a proper way, and 16.7%
of them added iodized salt into their meal after prepared. It was seen
that 68.6% of the pregnant women did not receive information for
the use of iodized salt during pregnancy. 

Conclusion: In conclusion, we found that the use of iodized salt dur-
ing pregnancy and knowledge on the use of iodized salt are insufficient.
We can say that pregnant women need training on the use of iodized
salt, the time for adding salt into meals and methods for preserving salt. 

Keywords: Pregnancy, iodized salt, iodine insufficiency.



roidism during pregnancy is reported 2–3%.[2] However,
the incidence of undiagnosed hypothyroidism and hyper-
thyroidism is higher. The rate of hypothyroidism during
pregnancy is consistent with the literature in two studies
performed in Turkey;[3,4] however, Güzel et al. found it
15.8% in their studies.[5] Hypothyroidism during pregnan-
cy affects maternal and fetal health negatively. The most
common reason for hypothyroidism is iodine deficiency.
The synthesis of thyroid hormones depends on the pene-
tration of sufficient amount of iodine into thyroid, normal
iodine metabolism in the thyroid and normal thyroglobu-
line synthesis.[6] Insufficient iodine intake may cause mater-
nal hypothyroidism, insufficient fertilization, preeclamp-
sia, postpartum hemorrhage, anemia, miscarriage risk, low
birth weight, stillbirth, congenital anomalies, fetal neuro-
logical development disorders, microcephaly, cretinism
and similar outcomes.[7–9] It may also cause goiter and con-
genital hypothyroidism in the newborn.[7–9] It is reported
that iodine deficiency is the most common reason for pre-
ventable mental retardation in the world.[10] It is also
reported that there is an increase in the mortality risk of
newborns associated with the iodine deficiency.[11,12]

Congenital hypothyroidism is one of the most common
endocrine diseases of newborns.[13] Chronic thyroid hor-
mone deficiency is seen in one per 3500–4000 newborns
in the world and per 2525 children in Turkey.[14,15]

Iodine need increases during pregnancy and there-
fore iodine intake should be increased to meet increasing
need.[2] World Health Organization recommends 250
mcg of iodine intake daily for pregnant women.[16]

Urinary iodine, which is the best indicator for iodine
level, should be >100–200 mcg/L in pregnant women,
and therefore it is recommended to take 250–300 mcg
iodine daily by means of iodized salt, sea products and
iodine-rich foods.[2] However, it is seen that mean daily
iodine intake is 66.4 mcg for pregnant women and 65.7
mcg for breastfeeding women in Turkey.[17] It has been
found in the studies performed in Turkey that pregnant
women have iodine deficiency.[2,18–21]

In Turkey, iodine deficiency is an endemic problem in
all regions and iodine deficiency is associated with the
insufficient intake by diet. “The Program of Preventing
Iodine Deficiency Diseases and Iodizing Salt” has been
carried out since 1995 in Turkey to fight against iodine
deficiency, and it has been made obligatory to iodize table
salt by legal regulations as of 1998 in accordance with this
program. Food industry salt is not iodized. It is highlight-
ed that the iodine needs (200–250 mcg/day) of women

planning pregnancy, pregnant women and breastfeeding
women whose salt intake should be restricted due to var-
ious reasons should certainly be met.[17]

Although it has been 20 years for the obligatory
iodization of salt, it is seen in various studies that iodine
deficiency is still a risk for the health of mothers and chil-
dren.  This shows us that the process of iodizing salt is
not sufficient alone to eliminate iodine deficiency, and
that it is necessary to inform individuals / pregnant
women about the use of iodized salt. It is considered that
determining the use of iodized salt by pregnant women
and their knowledge on the use of iodized salt in order to
prevent thyroid dysfunctions associated with iodine
insufficiency and to protect the health of mothers and
newborns would guide the initiatives to be planned for
identifying and resolving the problem.

Methods
The study is of descriptive type and it was conducted in
the Maternity Clinic of Nevflehir State Hospital of
Nevflehir Public Hospital Association. The sample of the
study consisted of 3637 pregnant women who admitted to
this hospital in a year. The sample size was calculated by
using the method of sampling from known population.

As the number of individuals in the population is
known, sample size was calculated by the following for-
mula:
• n=(Nt^2 pq)/(d^2 (N-1)+t^2 pq) and the sample size

was calculated 347. In the formula:
• N: Number of individuals in the target population

(3637)
• n: Number of individuals to be sampled
• p: Prevalence of the case investigated (probability of

occurrence) (0.50)
• q: Non-prevalence of the case investigated (probabil-

ity of non-occurrence) (0.50)
• t: Theoretical value found from t table at a particular

independent level and identified margin of error was
considered 1.96 at 95% significance level.

• d: Desired level according to the prevalence ± devia-
tion, 0.05 margin of error (5% deviation)
Random sampling method was used to collect the

data. The data of the research was collected by using a
data collection form prepared by reviewing the literature
by the researchers. Pregnant women who knew Turkish
and had no problems with verbal communication were
included in the study. The data was collected by face to
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face interview in the maternity clinic by the researchers.
The participation in the study was on voluntary basis, and
the purpose of the study and participation on voluntary
basis were explained to the pregnant women. Pregnant
women who accepted to participate were applied data
collection form. SPSS package software was used to ana-
lyze the study data. Descriptive statistics (number and
percentage) were used to evaluate the data.

It was paid attention to comply with ethical principles
in all stages of the study. Before starting the study, the
ethics committee approval (no. 2014.12.05) was obtained
from Ethics Committee of Nevflehir Hac› Bektafl Veli
University and written approval was obtained from
Nevflehir State Hospital of Nevflehir Public Hospital
Association. Also, before filling data forms, the verbal
consents of pregnant women were obtained after
informing them about the purpose of the research.

Results
Of the pregnant women who participated in the study,
24.2% were between 21 and 25 years old, 41.8% were liv-
ing in city center, 34.6% were graduated from secondary
school, 80.7% were housewives, 50.4% had income equal
to their expenses, and 43.8% had husbands who were
workers. It was also found that it was first pregnancy in
27.7% of the pregnant women, 35.4% of them had 4 and
more pregnancy, 11% of them had preterm labor, 27.7%
of them had the history of miscarriage/curettage, and
3.5% of them had stillbirth.

It was found that 4.9% of the pregnant women had
thyroid disorder, all pregnant women who had thyroid
disorder had hypothyroidism (n=17), and 9.8% of them
had a history of thyroid disorder in their families and the
mothers of 76.5% of these pregnant women had a histo-
ry of disease.

Of the pregnant women who participated in the
study, 35.7% stated that they did not know the impor-
tance of protecting themselves against iodine deficiency
and 65.7% stated that they did not know the necessity of
using iodized salt during pregnancy. Of the pregnant
women who knew the necessity of using iodized salt dur-
ing pregnancy, 43.6% stated that it was necessary for the
brain development of baby. Although 55.9% of the preg-
nant women reported that they were using iodized salt,
62% of them said that they did not pay attention if the
salt they purchase is iodized or not. Also, 40.2% of the
pregnant women using iodized salt said that they did not
know why they need to use iodized salt (Table 1).

While 45.9% of the pregnant women using iodized
salt kept it in glass jar with lid and 69.6% of them paid
attention to keep iodized salt away from the sunlight,
only 46.1% of them could properly explain why it
should be kept away from sunlight (as vitamin/mineral
would be lost, chemical structure of iodine would be
damaged) (Table 2).
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Table 1. The distribution of pregnant women in terms of iodized
salt use (n=347).

n %

Use of iodized salt 
I use 194 55.9
I do not use 153 44.1

Paying attention to purchase iodized salt
Yes 132 38.0
No 215 62.0

Salt type used at home
Rock salt 144 41.5
Sea salt 7 2.0
Himalayan salt 2 0.6
Iodized salt 194 55.9

The reason for using iodized salt (n=194)
I do not know why I have to use it 78 40.2
I believe that it is healthier 67 34.5
Because it is beneficial 32 16.5
Because it is good for goiter 17 8.8

The frequency of using iodized salt (n=194)
Always 142 73.2
From time to time 48 24.7
I started to use during pregnancy 4 2.1

Table 2. The distribution of iodized salt according to proper using / kee-
ping conditions among pregnant women using iodized salt. 

n %

Location where iodized salt is kept (n=194)
Original packaging 6 3.1
Glass jar with lid 89 45.9
Light-proof jar with lid 85 43.8
Open salt shaker 14 7.2

Paying attention to keep iodized salt away from sunlight (n=194)
Pays attention 135 69.6
Does not pay attention 59 30.4

The reason for keeping iodized salt away from sunlight (n=194)
No reason 27 13.9
I do not know 37 19.1
To keep away from moisture 36 18.6
Because vitamin/mineral would be lost  18 9.3
Because chemical structure of iodine would be damaged 68 35.0
Its odor would change under sunlight 8 4.1

Time to add salt into meals (n=347)
After the meal is cooked 58 16.7
During the cooking 289 83.3



Of the pregnant women, 69.7% use tap water as
drinking water, 92.5% use tap water in their meals
while 72.1% do not know iodine-rich foods. Of those
who know iodine-rich foods, 79.4% believe that sea
products are iodine-rich, but 73.2% of the pregnant
women do not pay attention to consume iodine-rich
foods during pregnancy (Table 3).

On the other hand, it was found that the pregnant
women rarely consume foods which are poor in iodine
(kale, cabbage, turnip, white turnip), and only consume
milk and dairy products more frequently as iodine-rich
foods.

Of the pregnant women, 31.4% stated that they
were informed about the use of iodized salt during
pregnancy and 67.9% of these pregnant women were
informed by healthcare professionals. Also, 58.7% of
the pregnant women stated that they were informed
about the benefits of iodine on health.

Discussion
Preventing iodine deficiency is important to protect the
health of mother and baby. Using iodized salt has an
important role on the prevention of iodine deficiency
diseases.[22] The Communique of Turkish Food Codex
on Edible Salt was published in 1998.[23] With this com-
munique, it was obliged to enrich table salt by iodine in
Turkey. In our study, 55.9% of the pregnant women
stated that they use iodized salt. It is seen in the studies
on the use of iodized salt during pregnancy that the rate
of using iodized salt varies between 26.1% and 96%
among the pregnant women.[3,21,24–28] In our study, we
found that almost half of the pregnant women were not
using iodized salt. This result of our study is important
in terms of showing the fact that the knowledge on the
use of iodized salt by pregnant women is insufficient or
these pregnant women are not aware of its importance.

In our study, 51% of the pregnant women stated that
they are using iodized salt as it is more beneficial and
healthier. In the study of fienbayram, 50% of pregnant
women explained the reason for using iodized salt as it is
beneficial and healthy.[3] Seventy-seven percent of the
pregnant women in the study of Kirkizo¤lu and Pekcan[29]

and 93.9% of the pregnant women in the study of Köksal
and Pekcan[26] stated that they did not know why they
should use iodized salt. In our study, almost half of the
pregnant women use iodized salt and half of those using
iodized salt do not know why they use it. This result

shows that pregnant women have insufficient knowledge
about the use of iodized salt. Iodine deficiency is a signif-
icant condition for the health of mother, fetus and new-
born. Iodine deficiency may cause insufficient fertiliza-
tion, preeclampsia, postpartum hemorrhage, anemia, and
miscarriage risk in women, and low birth weight, still-
birth, congenital anomalies, microcephaly, cretinism and
similar outcomes in fetuse.s It may also cause goiter and
hypothyroidism in the newborn.[9] In our study, 70.9% of
the pregnant women stated that they did not know the
importance of protection against iodine deficiency and
they did not do anything for it. This rate was 12% in the
study of fienbayram.[3] Compared to the study of
fienbayram, we believe that this difference in the rates
might be because of the low education and employment
levels of women in our study.

Iodized salt should be kept in a cool, dry environ-
ment without light and in dark colored glass containers
in order to prevent iodine loss.[30] In our study, 45.9% of
the pregnant women expressed that they are keeping salt
in glass jar with lid. While 71.6% of the pregnant
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Table 3. The distribution of pregnant women in terms of iodine in-
take and nourishment characteristics (n=347). 

n %

Using tap water (n=347)
Bottle water 87 25.1
Tap water 242 69.7
Purified water 18 5.2

Water added into meals (n=347)
Bottle water 8 2.3
Tap water 321 92.5
Purified water 18 5.2

The knowledge about iodine-rich foods (n=97)
She knows 97 27.9
She does not know 250 72.1

The foods known as iodine-rich (n=97)
Dairy products 7 7.2
Sea products 77 79.4
Green vegetables 8 8.2
Legumes 4 4.1
Red meat and meat products 1 1.0

Paying attention to consume iodine-rich foods during pregnancy (n=347)
Yes 93 26.8
No 254 73.2

Iodine-rich foods consumed by pregnant women (n=93)
Dairy products 6 6.5
Sea products 75 80.6
Green vegetables 8 8.6
Legumes 3 3.2
Red meat and meat products 1 1.1



women in the study of Ak›n were keeping salt in glass
jar,[25] 76% of the pregnant women in the study of Özkan
were keeping salt in a cool, closed environment without
any sunlight.[28] 19.1% of the pregnant women in the
study of fienbayram and 13.9% of the pregnant women
in the study of Ulu stated that they were keeping salt in
light-proof jars which are the ideal containers.[3,27] In our
study and many other studies, we can see that most of the
pregnant women do not keep salt under proper condi-
tions. Iodine loss occurs in salts which are not kept under
proper conditions, and it results in the problems associ-
ated with iodine deficiency even iodized salt is used.

Iodine is a substance which is affected by heat, mois-
ture and other climatic conditions. Since iodized salt
loses approximately 50% of its content when cooked, it
is recommended to add iodized salt after the meal is pre-
pared.[31] In our study, 83.3% of the pregnant women
reported that they add salt into the meal during cooking.
Of the pregnant women, 67.7% in the study of Ulu[27]

and 91.5% in the study of Özkan[28] stated that they add
salt into meal before starting to cook. In the study of
fienbayram, 16.3% of the pregnant women said that they
add salt into the pot after the meal is cooked.[3] It is seen
both in our study and other studies conducted on this
topic that iodized salt is not added during the recom-
mended times. The presence of iodine deficiency despite
the high consumption of salt in Turkey shows that the
salt used is not iodized and/or individuals have insuffi-
cient knowledge about the proper use of iodized salt.

Iodine is a trace element which penetrates into the
structure of thyroid hormones and is essential for the
normal activity of thyroid hormones that are necessary
for the normal growth and neurological development of
fetus during the pregnancy.[32] According to the report of
WHO/ICCIDD in 2007, the best method for iodine
replacement in pregnant women is to iodize salt.[16]

Turkey is a region with moderate/severe level of iodine
deficiency and endemic goiter.[2] Iodine need increases
during pregnancy, and iodine deficiency during preg-
nancy may disrupt thyroid hormone production, affect
physical and mental development of fetus negatively, and
increase mortality risk of newborn.[11] In our study,
25.4% of the pregnant women expressed that the use of
iodized salt during pregnancy is necessary and 8.8% of
them associated this necessity with thyroid gland.

In our study, 4.9% of the pregnant women had
hypothyroidism. Bostanc› and Taflkesen reported in their
study conducted on pregnant women that the rate of

hypothyroidism was 2.8%.[4] This rate was 15.8% in the
study of Güzel et al.,[5] 2.8% in the study of fienbayram,[3]

and 1.8% in the study of Fadayev et al.[33] According to
2017 report of Turkish Endocrinology and Metabolism
Society, hypothyroidism prevalence during pregnancy
was 0.3–0.5% for overt hypothyroidism and 2–3% for
sub-clinical hypothyroidism.[2] Hypothyroidism rate of
pregnant women in our study was higher than other
studies. The iodine concentration of local drinking water
is also another indicator of the iodine content of soil.
While the iodine content in iodine-poor regions is usu-
ally below 2 μg/L, it is 9.0 μg/L and above in the regions
which are not iodine-poor.[28] The Public Health
Laboratory of the region where the study was conducted
reports that the tap water of the city has insufficient
iodine. In our study, 92.5% of the pregnant women stat-
ed that they use tap water. Of the pregnant women,
46.6% in the study of Ak›n, 50.5% in the study of Özkan
and 37.8% in the study of Ulu were using tap water.[25,27,28]

Absence of iodine in the tap water is important in terms
of revealing iodine deficiency and iodine-related prob-
lems. This finding of the study highlights the importance
of planning and providing training about the use of
iodized salt to people who live in iodine-poor regions.
The iodine need of fetus is met by maternal iodine trans-
ferred transplacentally.[34] Iodized salt, sea products and
particularly fish, milk and dairy products are the most
important iodine resources.[35] The rate of the cases con-
suming dairy products daily is 56.5% in our study.
According to the results of 2016 Turkish Nourishment
and Health Survey (TBSA), the rate of those drinking
milk daily was 28.4%.[17] Yavuz and Aykut found in their
study that 48.8% of the pregnant women were consum-
ing appropriate amounts of milk and dairy products.[36]

While 82.9% of the pregnant women in the study of
No¤ay were consuming milk,[37] this rate was 69.6% in
the study of Ak›n.[25] The studies carried out have similar
results compared to our study, and the rate of pregnant
women consuming milk and dairy products is insuffi-
cient. Consuming insufficient amount of milk and dairy
products is a significant indicator showing insufficient
intake of iodine resources.

Antithyroid compounds in some foods may cause
iodine deficiency by blocking iodine transfer in thyroid
gland. The most important resources for antithyroid
compounds are cauliflower, cabbage, Brussels sprout,
turnip, white turnip and similar vegetables.[27] The preg-
nant women in our study rarely consume these vegeta-
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bles. In the study of Akin, the authors reported that
45.1% of the pregnant women consume cabbage, 13.4%
of them consume white turnip and 38.2% of them con-
sume turnip.[25] Excessive consumption of these vegeta-
bles cause insufficient intake or use of iodine by the
body; however, the consumption of these vegetables is
not considered as risky as causing iodine deficiency in
terms of consumption frequency. Iodine mainly exists in
the soil; most of the iodine in the world is taken from the
surface by glaciers, snow and rains and carried into
oceans by winds, rivers and floods. Therefore, seaweeds
and sea products are rich in iodine.[35] In our study,
14.1% of the pregnant women were consuming fish for
a few days per week. According to 2010 data of Turkish
Nourishment and Health Survey, 79% of the pregnant
women consume fish at least once during their pregnan-
cy.[17] Ak›n et al. reported in their study that 73.9% of the
pregnant women consume sea products.[25] In the study
of No¤ay, 87.1% of the pregnant women were consum-
ing fish and only 52.9% of them were consuming fish for
1–2 times a week.[37] In the previous studies and our
study, it is seen that pregnant women do not consume
iodine-rich sea products regularly and sufficiently. Of
the pregnant women, only 31.4% stated that they were
informed about the use of iodized salt during pregnancy
and 67.9% of these informed pregnant women received
this information from healthcare professionals. In the
study of fienbayram, these rates were 73% and 37%,
respectively.[3] The fact that approximately one third of
the pregnant women were informed about the use of
iodized salt and two third of informed pregnant women
received this information from healthcare professionals
indicates that the information they receive may be insuf-
ficient and incorrect. The low level of iodized salt use
and insufficient level of knowledge about the significance
of iodized salt can be explained with the insufficient
information received.

Conclusion
We found in our study that 74.1% of the pregnant
women had no knowledge on iodine deficiency and asso-
ciated diseases, 35.7% of them did not know the impor-
tance of protection against iodine deficiency, and 65.7%
of them did not know the necessity of using iodized salt
during pregnancy. Also, we found that 44.1% of the
pregnant women included in the study did not use
iodized salt, 56.2% of those using iodized salt did not
keep it in a proper way, and 16.7% of them added iodized

salt into their meal after prepared. We found that 68.6%
of the pregnant women did not receive information for
the use of iodized salt during pregnancy. In conclusion,
we found that the use of iodized salt during pregnancy
and knowledge on the use of iodized salt are insufficient.

Beginning from the pregestational period, pregnant
women and their families should be informed about the
use and importance of iodized salt during pregnancy,
studies should be planned to determine the knowledge of
healthcare professionals about the use of iodized salt,
nurses should perform house visits to inform pregnant
women and observe the use of iodized salt conditions on-
site and repeat their trainings if necessary. 

Conflicts of Interest: No conflicts declared.
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