
151

EMHJ – Vol. 27 No. 2 – 2021Research article

Iodine concentration and prevalence of thyroid disease in older 
people after salt iodization in Turkey
Volkan Atmis,1 Buket Bülbül,2 Remzi Bahşi,1 Mesut Gümüşsoy,3 Ahmet Yalçin,1 Zeynal Doğan,4 Özgür Demir,5 Murat Erdoğan5 and Teslime Atli6

1Department of Geriatrics, Ankara University, Ankara, Turkey. 2Department of Endocrinology and Metabolism, Batman State Hospital, Batman, Turkey. 
3Department of Gastroenterology, Ankara University, Ankara, Turkey. 4Department of Gastroenterology, Elazığ Medical Park Hospital, Elazığ, Turkey.  
5Department of Endocrinology and Metabolism, Ankara University, Ankara, Turkey. 6Department of Geriatrics, Near East University, Lefkoşa, Cyprus. 
(Correspondence to: Volkan Atmiş: volkanatmis@hotmail.com). 

Abstract
Background: Iodine uptake is a main factor affecting thyroid disease. In Turkey, mandatory salt iodization began in 
1999–2000.
Aims: This study in 2009 determined the prevalence of thyroid diseases in older people in Mamak district, Ankara after 
iodization to ascertain if salt iodization alone is sufficient to reach adequate iodine levels in the older population.
Methods: All Mamak residents ≥ 65 years were eligible for inclusion in the study. Demographic data and medical history 
were recorded. All participants had a thyroid ultrasound. Blood samples were taken to assess thyroid function and autoan-
tibodies, and urine samples to assess iodine concentration. Participants with low levels of thyroid stimulating hormone 
underwent scintigraphy to assess thyroid uptake. Fine-needle aspiration biopsy was done of nodules ≥ 1.5 cm where thy-
roid stimulating hormone was not suppressed. 
Results: Of 1200 eligible residents, 979 were included. Their mean age was 70.9 (standard deviation (SD) 5.7) years; 49.7% 
were women. Mean urinary iodine concentration was 98 (SD 81.29) µg/L. Goitre was found in 18.2% (89/487) of wom-
en and 6.7% (33/492) of men (P < 0.001) and 43.8% (428/979) had nodules. Subclinical hypothyroidism was found in 5.8% 
(57/979) of the participants, overt hyperthyroidism in 0.8% (8/979), subclinical hyperthyroidism in 2.2% (22/979) and T3 
thyrotoxicosis in 0.3% (3/979). Toxic multinodular goitre and toxic adenoma caused 80% of hyperthyroidism cases. Biopsy 
detected no malignant pathology.
Conclusion: After salt iodization, iodine levels have not yet reached favourable levels in older people. Iodization of salt 
seems insufficient to achieve these levels in older people; alternative iodine supplementation should be considered.
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Introduction
The thyroid gland affects metabolism and development 
of all tissues by secreting triiodothyronine (T3) and tetra-
iodothyronine (T4) hormones. The main component of 
T3 and T4 hormones is iodine (1). All of the iodine in our 
body is taken orally, absorbed from the small intestine 
and concentrated in the thyroid gland. Iodine acts di-
rectly on almost all enzymatic steps in the thyroid gland 
(synthesis and destruction) and is continually reused, 
while excess unused iodine is excreted through the renal 
tract (2). Therefore, urinary iodine concentration reflects 
the amount of iodine that a person has received, especial-
ly in the past 24 hours (3). According to the World Health 
Organization (WHO), International Council for Control 
of Iodine Deficiency Disorders, the daily iodine intake 
should be 150–200 μg for adults with a median iodine 
excretion of < 100 μg/day (4). While thyroid volume and 
nodularity are high in iodine-deficient regions, autoim-
mune thyroid diseases and follicular thyroid carcinomas 
are more common in regions with excessive iodine in-
take (5).

The frequency of thyroid diseases increases with 
age. This increase seems to be due to the increase in 
subclinical hypo- and hyperthyroidism rather than 
overt hypo- and hyperthyroidism (6). Levels of thyroid 
stimulating hormone (TSH) increase with age and T4 
metabolism changes, but the effects of these changes 
on physiology are still unclear and published research 
reports contradictory findings (7). Evidence also shows 
that thyroid nodules and carcinoma prevalence increase 
with age (8).

In 1994, the Ministry of Health in Turkey started the 
Iodine Deficiency Disorders Control and Salt Iodization 
Programme and iodization of table salt was obligatory 
by 1999 (9). The aim of salt iodization was to eliminate 
iodine deficiency from the country by the end of 2005. 
The use of iodized salt in Turkey was 18% in 1995, which 
rose to 73.5% by the end of 2007 (9,10). A study on school-
aged children in Ankara, reported that the prevalence of 
goitre decreased from 25.0% in 1997 to 1.3% in 2007 after 
iodization which indicated adequate iodine prophylaxis 
(median urinary iodine concentration = 117 μg/L) (11). 
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No studies have been done to evaluate the effectiveness 
of salt iodization in Turkey and the prevalence of thyroid 
diseases in older people after salt iodization. In this study, 
we aimed to measure urinary iodine concentrations 
in a large sample of community-dwelling people aged 
more than 65 years to determine: (i) whether effective 
iodization has been reached since iodization of table salt, 
and (ii) the current prevalence of thyroid disease.

Methods
Study design and sample
This cross-sectional study was part of a 2009 health pro-
ject entitled: Health Screening in Older People in the 
Mamak district of Ankara. The project was planned by 
the Department of Geriatrics and Department of Endo-
crinology and Metabolism at Ankara University. The 
aims of the screening were to obtain demographic and 
health data, perform primary health screening and eval-
uate geriatric syndromes. All residents aged 65 years and 
older in the Mamak district of Ankara in April–July 2009 
were invited to the health screening study by the munic-
ipalities through telephone calls and written (delivered 
through post boxes) and verbal announcements (e.g. tel-
evision announcement and announcements at mosques) 
once screening had started. We included all elderly peo-
ple who were willing to participate. Exclusion criteria 
were: advanced stage organ failure, inability to commu-
nicate, mobility disorders and/or being bedbound as data 
were collected at mosques or municipalities, not at home. 

Data collection
We interviewed the participants and recorded demo-
graphic data, history of thyroid disease, use of thyroid 
hormone and/or anti-thyroid medication, history of thy-
roid operation and history of radioactive iodine treat-
ment. All participants underwent thyroid ultrasonogra-
phy. Urine samples were collected for urinary iodine and 
blood samples for thyroid hormones (free T3, free T4 and 
TSH) and autoantibodies (antithyroid peroxidase and an-
tithyroglobulin). One laboratory of the Ankara Universi-
ty Faculty of Medicine performed all the laboratory tests. 
This laboratory was certified for quality by the Ministry 
of Health. We used an electrochemiluminescence immu-
nometric assay method for the thyroid function tests (Ro-
che Modular Analytics E70 device). 

The same physician (an experienced endocrinologist 
who has worked on thyroid diseases, specifically 
endemic goitre, for over 20 years) performed the 
thyroid ultrasonography (General Electric Logic 200 
ultrasonography device and 7.5 MHz linear probe). 
The longitudinal, transverse and anteroposterior 
dimensions of each lobe were measured as well as any 
nodules detected. We calculated the thyroid gland and 
nodule volumes were using the ellipsoid body formula 
(12). We considered volumes of 18 mL and above for 
women and 25 mL for men as an indication of goitre 
(12,13). We categorized the thyroid gland parenchyma 
(echogenicity) into four groups – homogeneous, slightly 

heterogeneous, moderately heterogeneous and severely 
heterogeneous – based on the ultrasonography images.

Participants’ urine samples were taken in the morning 
after overnight fasting and stored in deiodized tubes at 
4 °C until analysis. We used the colorimetric Sandell–
Kolthoff reaction to measure urinary iodine level (4).

Participants were diagnosed with thyroid conditions 
as follows: (i) low TSH and high free T4 was diagnosed as 
overt hyperthyroidism; (ii) low TSH and normal free T4 
and free T3 was diagnosed as subclinical hyperthyroidism; 
(iii) low TSH, normal free T4 and high free T3 was 
diagnosed as T3 thyrotoxicosis; (iv) high TSH and low 
free T4 was diagnosed as overt hypothyroidism; and 
(v) high TSH and normal free T4 level was diagnosed as 
subclinical hypothyroidism. We considered participants 
with a median urinary iodine excretion of < 100 μg/day 
were iodine deficient.

We further evaluated participants with hyperthyroid-
ism with thyroid scintigraphy and thyroid I-131 uptake. 
The same physician who performed ultrasonography 
also performed thyroid fine-needle aspiration biopsy for  
participants who had nodules larger than 1.5 cm and 
without suppressed TSH levels. A cytologist at the  
Cytology Department of the Faculty of Medicine, Ankara 
University analysed the samples.

Statistical analysis
We analysed data using the SPSS, 22.0 program. We cal-
culated results as mean and standard deviation (SD) and 
percentages. We used the chi-squared test to examine 
statistical associations between independent categorical 
variables. We analysed the correlation between categor-
ical variables by determining the Spearman rank-order 
correlation coefficient (rs). We transformed continuous 
variables into categorical variables for the Spearman 
rank-order correlation test. P < 0.05 was considered sta-
tistically significant.

Ethical considerations
The institutional review board of Ankara University ap-
proved the study. Informed consent was taken from all 
participants. Treatment and follow-up was offered to 
every participant found to have inadequate iodine and 
thyroid disease.

Results
Over a 3-month period (April–July 2009), 1200 partici-
pants aged 65 years and more in the Mamak region of 
Ankara expressed interest in participating in the study. 
Those excluded were: 76 with advanced stage organ 
failure, 49 who were unable to communicate, 37 with 
mobility disorders and/or were bedbound and 59 with 
incomplete laboratory tests (n = 59). Thus, 979 partici-
pants were included in the study, 492 (50.3%) men and 
487 (49.7%) women. The mean age of the participants was 
70.9 (SD 5.7) years: 70.5 (SD 6.08) years for women and 
71.4 (SD 5.41) years for men. As regards residence, 42.7% 
(418/979) of the participants had been born in Ankara, 
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76.1% (745/979) had spent more than 30 years of their life 
in Ankara and (89 8%) (879/979) had been living in Ankara 
for the past 10 years.

When the histories of thyroid disease were evaluated 
for the period after iodization, 24 (2.4%) participants 
reported having thyroid disease. Table 1 shows the thyroid 
diseases of the participants. 

Mean TSH level of the participants was 
2.38 (SD 5.41) mIU/L, free T4 level was 16.34 (SD 5.535) pmol/L 
and free T3 was 41.391 (SD 11.971) pmol/L. The mean 
and median urinary iodine concentrations of the 
participants were 773.03 (SD 640.57) nmol/L and 
929.84 nmol/L, respectively, with a range of 7.88–
3546 nmol/L. Interquartile range of the urinary iodine 
concentration was 717.08 nmol/L: Q1 was 504.32 nmol/L 
and Q3 was 1213.52 nmol/L.

Thyroid autoantibody was high in 13.3% (130/979) of 
our participants: 9.3% (91/979) had a high antithyroid 
peroxidase antibody levels (> 35 IU/mL), 9.0% (88/979) 
had a high anti-thyroglobulin antibody levels (> 65 IU/
mL) and 5.0% (49/979) had high levels of both antibodies. 
Thyroid autoantibodies levels were high in 16.8% of 
women and in 9.7% of men, a statistically significant 
difference (P < 0.001).

The prevalence of newly diagnosed functional thyroid 
disorders and high thyroid autoantibodies are shown 
in Table 2. About 6% of the participants had subclinical 
hypothyroidism and 2% had subclinical hyperthyroidism, 
while 9% each had high antithyroid peroxidase and high 
antithyroglobulin.

Most participants (698 (71.3%)) had homogeneous 
thyroid gland parenchyma, 184 (18.8%) had mildly 
heterogeneous parenchyma, 71 (7.3%) had moderately 
heterogeneous parenchyma and 26 (2.7%) had severely 
heterogeneous parenchyma. We detected goitre in 
122/979 (12.5%) participants; 89/487 (18.3%) women 
and 33/492 (6.7%) men. The prevalence of goitre was 
significantly higher in women than men (P < 0.001). Of 
the 122 participants with goitre, 91 (74.6%) had iodine 
deficiency. Ultrasonography detected nodules in 428/979 
(43.7%) of the participants, 241/487 (49.5%) women and 
187/492 (38.0%) men (P < 0.001). Of all the participants, 
243/979 (24.8%) had single nodules and 185/979 (18.9%) 
had multiple nodules. Of a total of 655 nodules, 140 (21.4 
%) were ≤ 1cm in diameter, 278 (42.4%) were in between 
1 and 2 cm and 237 (36.2 %) were ≥ 2 cm. A significant 

positive correlation was found between parenchymal 
echogenicity and TSH (rs = 0.76, P <0.001). 

TSH was suppressed in 33/979 (3.4%) participants, 
0.8% (8/979) had overt hyperthyroidism, 2.2% (22/979) 
had subclinical hyperthyroidism and 0.3% (3/979) had T3 
thyrotoxicosis. In 81.8% (27/33) of our participants with 
hyperthyroidism, toxic multinodular goitre and toxic 
adenoma were detected. 

Thyroid scintigraphy and thyroid I-131 uptake were 
evaluated in 20 participants who were diagnosed with 
overt hyperthyroidism. Of these 20, 11 (55.0%) had toxic 
multinodular goitre, five (25.0%) had toxic nodular goitre 
and three (15.0%) had diffuse toxic goitre; one patient had 
hyperthyroidism secondary to thyroiditis. Fine-needle 
aspiration biopsy was recommended to 398 participants 
with nodule size ≥ 1.5 cm and without suppressed TSH. 
We found no malignant pathology in the cytology of 
60 participants who agreed to allow thyroid fine-needle 
aspiration biopsy.

Discussion
In our study, the mean value of urinary iodine concen-
tration of participants was 98 µg/L. Although this is very 
close to the level accepted as normal iodine intake by 
WHO (100 µg/L), the urinary iodine concentration of our 
study group was in the upper limit of mild iodine defi-
ciency 10 years after iodization of table salt. Some studies 
have shown that 12 years was not enough to reach the 
desired urinary iodine concentration after iodization. In 
a similar study on older people in Ankara in 1999 before 
iodization, the urinary iodine concentration was 59 µg/L, 
which is consistent with mild-to-moderate iodine defi-
ciency (14). We could not find any data after that time. 
In a study on schoolchildren in Ankara, urinary iodine 
concentration was 25.5 µg/L 1997 before iodization, and 
in 2007, after iodization, urinary iodine concentration 
had increased to 135 µg/L (11). There may be several rea-
sons why older age groups are not consuming sufficient 
amounts of iodine: (i) low consumption of salt and foods 
rich in iodine because of dietary limitations secondary to 
disease; (ii) economic limitations in accessing foods with 

Table 1 History of thyroid disease and thyroidectomy in older 
people after nationwide salt iodization, Turkey

Disease No. (%) 
(n = 979)

Goitre 4 (0.4)

Hypothyroidism 7 (0.7)

Hyperthyroidism 8 (0.8)

Thyroidectomy 5 (0.5)

Total 24 (2.4)

Table 2 Prevalence of newly diagnosed functional thyroid 
disorders and high thyroid autoantibodies in elderly people, 
Turkey

Variable No. (%) 
(n = 979)

Overt hypothyroidism 0 (0.0)

Subclinical hypothyroidism 57 (5.8)

Overt hyperthyroidism 8 (0.8)

Subclinical hyperthyroidism 22 (2.2)

T3 thyrotoxicosis 3 (0.3)

High antithyroid peroxidase 91 (9.3)

High antithyroglobulin 88 (9.0)

High anti-thyroid peroxidase and antithyroglobulin 49 (5.0)
T3: triiodothyronine.



154

EMHJ – Vol. 27 No. 2 – 2021Research article

high iodine content (for example, iodized salt is almost 
four times more expensive than the ordinary salt); and 
(iii) cultural differences in food preparation (e.g. using 
non-iodized salt for pickles, sausages and cooking, or 
needing to restrict salt intake because of hypertension 
which is common in older people), which are consumed 
nearly every day. Salt restriction to 2–6 g/day is frequent 
in older age groups, mainly because of chronic diseases 
(e.g. hypertension, congestive heart failure and chronic 
kidney disease). In Turkey, 50–70 mg/kg potassium io-
dide or 25–40 mg/kg potassium iodate is added to the ta-
ble salt. Therefore, the elderly need to consume at least 
4 g a day of salt to obtain the iodine requirement from 
salt. 

We found goitre in 12.5% of the participants with 
significantly more women having the condition than 
men (P < 0.001). A study in Ankara before iodization 
reported a higher prevalence of goitre in older people 
(≥ 65 years) – 28.2% (33.1% in women and 18.0% in men) 
(14). This difference indicates a significant decrease in 
the prevalence of goitre after iodization in older people. 
Similarly, in a study conducted in school-aged children in 
Ankara, the prevalence of goitre decreased from 25.0% to 
1.3% after iodization (7). A study in a region of the Islamic 
Republic of Iran with severe iodine deficiency showed 
that iodine deficiency persisted 12 years after iodization 
despite an increase in urinary iodine concentration and a 
significant decrease in goitre (15). 

Iodine intake is the most important factor affecting 
the prevalence of goitre. In Denmark, in the iodine-
deficient Jutland region (with a urinary iodine 
concentration of 38 µg/L), goitre in older people was more 
common compared than in Iceland with iodine excess 
(urinary iodine concentration: 150 µg/L) particularly in 
women: 12.2% in women in Jutland compared with 1.9% 
in Iceland (16). In a study in England, the prevalence of 
goitre in an area with sufficient iodine intake was 15.5% 
(17). In our study, the prevalence of goitre was similar 
to the prevalence in Isfahan, Islamic Republic of Iran, 
which reported that 15 years after iodization, goitre was 
still endemic with a prevalence of 19% and urine iodine 
concentration was low (18). 

In our study, thyroid nodule/nodules were detected 
in ultrasonography in 43.8% of our participants. In the 
Ankara study before iodization, the prevalence of nodules 
was 37.4% (14). A slight increase in nodule frequency 
after iodization may be due to differences in the 
ultrasonography device used and the people performing 
the procedure. In studies in areas with sufficient iodine 
intake, the incidence of nodules was reported to be 20.2–
29.6% and this rate was 34.1% in regions with excess iodine 
intake (19,20). These studies had a younger median age 
group compared with our participants, so our findings 
may represent the increase in nodules because of ageing.

We found no malignant pathology in the 60 biopsies 
of participants with thyroid nodules of ≥ 1.5 cm in 
diameter. Malignant pathology was also not found in 
the older people in the study conducted in Ankara before 
iodization (14). These results indicate that despite the 

increase in the prevalence of nodules with age, nodules 
are usually present with thyrotoxicosis, and therefore 
TSH should be evaluated first in older people. In addition, 
biopsy needs to be performed only in cases thought to be 
at high risk of malignancy in older people with thyroid 
nodules. 

In our study, 5.8% of the participants had subclinical 
hypothyroidism, while none had overt hypothyroidism. 
The prevalence of subclinical hypothyroidism was 4.2% 
in elderly people living in Ankara before iodization even 
though the participants in the Ankara study before 
iodization were older than the participants in our study 
and the ratio of women was higher (14). In Denmark, the 
prevalence of hypothyroidism was 12.9% in older people 
in the Skagen region where iodine intake was sufficient 
(urinary iodine concentration = 177 µg/L) and only two 
(1.0%) cases of overt hypothyroidism were reported (21). 
The prevalence of hypothyroidism in the Danish study 
is much higher than in our study. Differences in the 
demographics of the participants and study regions may 
have contributed to the difference in hypothyroidism 
rates: 61% of the participants in the Danish study were 
women, the mean age was higher and the iodine levels 
were higher. In a study which included elderly people in 
Slovakia, who had been receiving iodine prophylaxis for 
about 50 years, the prevalence of overt and subclinical 
hypothyroidism was 1.5% and 10.4%, respectively (23). 
The higher rates in Slovakia may be because of the 
longer duration of iodine prophylaxis. Many studies 
have shown that the prevalence of overt and subclinical 
hypothyroidism increases with iodization of, for 
example, water or salt (17,21–27). Similar to the literature, 
the prevalence of subclinical hypothyroidism before 
iodization was 2.6% (14) and it was 5.8% in our study after 
iodization. The increase in prevalence of hypothyroidism 
after iodization may be linked to the inhibition of 
thyroid hormone synthesis as a result of the intake 
of iodine (28,29). Another reason may be lymphocyte 
infiltration and increased autoimmune thyroid diseases 
of the thyroid gland as a result of ageing in animal and 
humans (20,30,31). Lastly, although in vitro studies show 
that excess iodine intake increases apoptosis in thyroid 
follicular cells, no epidemiological study has clearly 
shown the relation between iodine intake and thyroid 
autoimmunity (32).

In our study, TSH was suppressed in 33 (3.4%) 
participants, 0.8% had overt hyperthyroidism, 2.2% 
had subclinical hyperthyroidism and 0.3% had T3 
thyrotoxicosis. In 80% of our participants with 
hyperthyroidism, toxic multinodular goitre and toxic 
adenoma were detected. The Ankara study reported a 
prevalence of 3.8% for overt hyperthyroidism, 0.8% for 
T3 thyrotoxicosis, 6.2% for subclinical hyperthyroidism, 
and 73.3% for toxic multinodular goitre and toxic 
adenoma in elderly people before iodization (14). 
Hyperthyroidism frequency is reported to decrease 
in older people because of iodization but the etiology 
of hyperthyroidism is similar. We found a decreased 
frequency of hyperthyroidism. Some studies support and 
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others contradict our findings, and we do not know what 
the reason(s) are for the differences. For example, in a 
study of elderly people in eastern Europe, the prevalence 
of hyperthyroidism was similar in participants with and 
without iodine deficiency (2.3% and 3.0%, respectively) 
(22). In another study of elderly people, the prevalence 
of hyperthyroidism was 9.7% in a region of intermediate 
iodine deficiency and 1.0% in a region with iodine excess 
(16). Another study in Denmark found the prevalence of 
hyperthyroidism was significantly higher in older people 
living in a region with excess iodine intake than those 
living in a region with deficient iodine intake (21).

In a study in Switzerland, the prevalence of 
hyperthyroidism increased by 27% 1 year after iodization, 
but this prevalence decreased by 44% after 9 years (33). 
When the etiology of hyperthyroidism was evaluated, the 
prevalence of toxic multinodular goitre decreased by 73% 
and Graves disease by 33% compared with baseline (33). 
Similarly, in our study, the prevalence of hyperthyroidism 
decreased after iodization. In a similar study in Austria, 
in the second year after iodization, the prevalence of 
both toxic nodular goitre and Graves disease increased. 
However, 5 years after iodization, the prevalence of toxic 
nodular goitre fell to a level close to before iodization and 
Graves disease increased in all age groups and both sexes, 
while the prevalence of toxic nodular goitre increased 
in older people (34). In our study, toxic nodular goitre 
was the most common cause of hyperthyroidism in our 
elderly participants. In contrast to other studies, a Danish 
study reported that the frequency of hyperthyroidism 
increased significantly in young people 6 years after 
iodization, although the frequency of hyperthyroidism 
was not significantly increased in older people (26). In a 
5-year follow-up study in China, there was no difference 
in the prevalence of hyperthyroidism in three regions 
with mild iodine deficiency, excess iodine intake and 
excessive iodine intake (25). Another study in China found 
no changes in the prevalence of clinical hyperthyroidism, 
subclinical hyperthyroidism or Graves disease 15 years 
after iodization in 10 cities (35).

In our study, thyroid autoantibody was high in 13.3% of 
our participants: 9.3% had a high antithyroid peroxidase 
antibody level, 9.0% had a high anti-thyroglobulin 
antibody level and 5.0% had high levels of both antibodies. 
Thyroid autoantibodies levels were high in 16.8% of 
women and in 9.7% of men, a statistically significant 
difference (P < 0.001). In 1999, the frequency of thyroid 
autoantibody positivity was 24.5% in elderly people 
in Ankara (14). In some comparative studies of elderly 
people, the prevalence of autoantibodies was similar in 
iodine-deficient and iodine-sufficient areas (36). However, 
a study of elderly people in two European countries 
with sufficient iodine intake, reported the prevalence of 
thyroid autoantibodies was 24.4% and 32% (22,23). A study 
on iodine deficiency in old age reported more frequent 
(up to 42%) thyroid autoantibodies in older people in 
iodine-deficient areas (37). A study in Brazil, reported that 

anti-thyroid peroxidase was detected in 9% of the elderly 
participants with mean urinary iodine concentration of 
210 µg/L, which is similar to our study (19). A study in 
Poland found a significant increase in thyroid antibody 
positivity levels after iodization (27). Some studies have 
found no difference between thyroid antibody positivity 
levels before and after iodization (38–40).

Our study showed that iodine levels had not yet 
reached the desired levels in older people in Turkey 10 
years after iodization, which was a mild-to-moderate 
iodine deficiency area before 1999. The frequency of 
goitre and hyperthyroidism decreased and the frequency 
of hypothyroidism increased. In order to provide 
information about thyroid function tests after adequate 
iodine levels are reached, further studies are needed. 

To our knowledge this is the only population-based 
screening study on urinary iodine concentration and 
frequency of thyroid diseases of the older population 
after iodization in Turkey. In order to have as large a 
sample as possible, we only excluded participants with a 
chronic disease that would affect the laboratory results, 
those with incomplete laboratory results and those for 
whom we were unable to obtain samples. Nevertheless, 
our study has some limitations. There were no records of 
thyroid disease and iodine levels of the study population 
before iodization. Therefore, we used verbal declarations 
of participants in their disease history. In addition, 
participants were mobile patients, so we could not access 
data of elderly people who were not able to move out 
of their home. Although this was a screening study, our 
population was only Mamak, the fourth largest district of 
Ankara, the capital of Turkey. Thus, our results may not be 
fully representative of the whole country. Finally, iodine 
content of food and water varies greatly but we had no 
data on the food intake of our participants so cannot 
comment on the source of iodine of our participants. 

Conclusion
Iodine levels, even after 10 years of iodization, have not 
yet reached the desired levels in older people in Turkey 
and this group is still mildly deficient in iodine. The 
prevalence of goitre and hyperthyroidism seems to have 
decreased after iodization, while that of hypothyroidism 
seems have increased. It is necessary to continue to en-
courage increased iodine intake in order to achieve more 
adequate iodine levels in elderly people. However, older 
people may follow diets with salt restriction because of 
conditions such as hypertension, heart failure and chron-
ic renal disease. Therefore, iodization of salt may not be 
enough to correct iodine deficiency in such people. Other 
options to increase iodine consumption may be to iodize 
oil or water or to provide iodized tablets for selected in-
dividuals.
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تركيز اليود ومعدل انتشار أمراض الغدة الدرقية في أوساط الُمسنّين بعد إضافة اليود إلى الملح في تركيا
فولكان أتميس، بكيت بولبول، رمزي بهشي، ميسو جومسوي، أحمد يالجين، زينال دوجان، أوزجور ديمير، مراد أردوجان، تسليم أتلي

الخلاصة
الخلفية: يمثل امتصاص اليود عاملًا رئيسياً في التأثير على أمراض الغدة الدرقية. وفي تركيا، أصبحت إضافة اليود إلى الملح إلزامية في الفترة -1999 

.2000
الأهداف: هدفت هذه الدراسة التي أجريت في عام 2009 إلى تحديد معدل انتشار أمراض الغدة الدرقية في صفوف كبار السن في منطقة ماماك 

بأنقرة بعد إضافة اليود للملح للتأكد مما إذا كانت إضافة اليود تكفي وحدها للوصول إلى مستويات ملائمة من اليود لدى كبار السن.
لت بياناتهم السكانية وسوابقهم  طرق البحث: كان جميع سكان ماموك الذين تبلغ أعمارهم 65 عاماً أو أكثر مؤهلين لإدراجهم في الدراسة. وسُجِّ
الدرقية، والأضداد  الغدة  لتقييم وظائف  دم  عينات  الدرقية. وأُخذت  للغدة  الصوتية  فوق  بالموجات  المشاركين تصوير  المرضية. وأُجري لجميع 
الذاتية، وعينات بول، لتقييم تركيز اليود. وخضع المشاركون الذين يعانون من مستويات منخفضة من الهرمون المنبه للدرقية لتصوير ومْضاني من 
أجل تقييم امتصاص الغدة الدرقية. وأُخذت خزعة عن طريق الرشف بالإبرة الدقيقة من العُقيْدات بمقدار 1.5 سم أو أكثر، حيث لم يكن الهرمون 

المنبه للدرقية مكبوتاً.
سنة.   )SD 5.7( المعياري  )الانحراف  سنة   70.9 أعمارهم  متوسط  كان   .979 تضمين  تم   ، المؤهلين  المقيمين  من   1200 بين  من  النتائج: 
في  الدرقية  الغدة  تضخم  على  العثور  تم  لتر.   / ميكروجرام   )SD 81.29(  98 البولي  اليود  تركيز  متوسط  كان  النساء.  من  المائة  في   49.7 
18.2 ٪ )487/89( من النساء و 6.7 ٪ )492/33( من الرجال )P <0.001( و 43.8 ٪ )979/428( لديهم عقيدات. تم العثور على قصور 
الغدة الدرقية دون الإكلينيكي في 5.8 ٪ )979/57( من المشاركين ، وفرط نشاط الغدة الدرقية الصريح في 0.8 ٪ )979/8( ، وفرط نشاط الغدة 
الدرقية تحت الإكلينيكي في 2.2 ٪ )979/22( والتسمم الدرقي T3 في 0.3 ٪ )979/3(. تسبب تضخم الغدة الدرقية السام متعدد العقيدات 

والورم الحميد السام في 80% من حالات فرط نشاط الغدة الدرقية. لم تكشف الخزعة عن أي أمراض خبيثة.
الاستنتاج: بعد إضافة اليود إلى الملح، لم تصل مستويات اليود إلى المستويات المناسبة في صفوف المسنين حتى الآن. ويبدو أن إضافة اليود إلى الملح 

غير كافية لتحقيق تلك المستويات لدى المسنين؛ لذا، ينبغي النظر في استخدام مكملات اليود البديلة.

Concentration d’iode et prévalence des maladies de la thyroïde chez les personnes 
âgées après l’iodation du sel en Turquie
Résumé
Contexte : L’absorption de l’iode est un facteur principal affectant les maladies de la thyroïde. En Turquie, l’iodation 
obligatoire du sel a débuté en 1999-2000.
Objectifs : En 2009, la présente étude a déterminé la prévalence de maladies de la thyroïde chez les personnes âgées 
dans le district de Mamak, à Ankara, après l’iodation, afin de déterminer si l’iodation du sel seule est suffisante pour 
atteindre des taux d’iode adéquats dans la population de personnes âgées.
Méthodes : Tous les résidents de Mamak âgés de 65 ans et plus pouvaient être inclus dans l’étude. Les données 
démographiques et les antécédents médicaux ont été enregistrés. Tous les participants ont eu une échographie 
thyroïdienne. Des échantillons de sang ont été prélevés pour évaluer la fonction thyroïdienne et les auto-anticorps, et on 
a procédé à des prélèvements d’ échantillons d’urine pour évaluer la concentration en iode. Les participants présentant de 
faibles taux de thyréostimuline ont été soumis à une scintigraphie pour évaluer la fixation de la thyroïde. Une ponction 
à l’aiguille fine a été réalisée pour les nodules supérieurs ou égaux à 1,5 cm lorsque l’hormone thyréostimulante n’était 
pas supprimée. 
Résultats : Sur 1200 résidents admissibles, 979 ont été inclus. Leur âge moyen était de 70,9 ans (écart type (ET) 5,7  ans) ; 
49,7 % étaient des femmes. La concentration moyenne d’iode urinaire était de 98 (ET 81,29) µg/L. Un goitre a été retrouvé 
chez 18,2 % (89/487) des femmes et 6,7 % (33/492) des hommes (p < 0,001) et 43,8 % (428/979) avaient des nodules. Une 
hypothyroïdie subclinique a été observée chez 5,8 % (57/979) des participants, une hyperthyroïdie manifeste chez 
0,8 % (8/979), une hyperthyroïdie subclinique chez 2,2 % (22/979) et une thyrotoxicose T3 chez 0,3 % (3/979). Le goitre 
multinodulaire toxique et l’adénome toxique ont causé 80 % des cas d’hyperthyroïdie. La biopsie n’a retrouvé aucune 
pathologie maligne.
Conclusion : Après l’iodation du sel, les taux d’iode n’avaient pas encore atteint des niveaux favorables chez 
les personnes âgées. L’iodation du sel semble insuffisante pour atteindre ces taux chez les personnes âgées ; une 
supplémentation alternative en iode devrait être envisagée.
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