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Introduction

C linical and subclinical thyroid diseases are quite common 
disorders which can have important consequences, espe-
cially in the elderly population.1–4

Several studies have demonstrated that the prevalence of thyroid 
disorders varies with regional iodine intake, age, gender, ethnicity 
and geographical area.5–8

The results of Whickham survey conducted more than two de-
cades ago in England revealed the prevalence of thyroid dysfunc-
tion as 6.6% in adult population.9 

In the third National Health and Nutrition Examination Survey 
(NHANES III) in the United States, hypothyroidism was found in 
4.6% and hyperthyroidism in 1.3% of the total population.10

After introduction of iodized salt, autoimmune thyroid diseases 
-

eas.11–14

Prior to the national iodine repletion program, Iran was also con-

15 Up to now, no population-
based studies have been carried out in Iran using thyroid examina-

tion and sensitive assays for serum thyroid stimulating hormone 
(TSH) and thyroid autoantibodies. Therefore, the present survey 
was conducted in order to provide data on this issue.

Subjects and Methods

This study was carried out on a group of individuals aged 15 or 
more living in urban areas of Shiraz, southern Iran. The study was 
conducted during spring 2008 by the Endocrine Research Center 
of Shiraz University of Medical Sciences, Shiraz, Iran. 

-
lect participants from our society. There are 8 regions in Shiraz. 
From each region, 150 families were randomly selected based 
on postal codes. From each family, one person aged 15 years or 
more was invited to come to the Endocrine Research Center in 
Namazee Hospital between 8:00 and 9:00 am while fasting for 
12 hours. A total number of 996 individuals out of 1200 invited 
subjects agreed to participate in the study. 

The individuals with a history of thyroid or pituitary diseases, 
those taking medications affecting TSH level, and pregnant wom-
en were excluded from the study. Also, all the participants were 
ambulatory with no acute diseases which could interfere with the 
measured variables.  

After applying the exclusion criteria, 981 subjects were included 
in the survey. The excluded subjects consisted of pregnant women 
(n = 2), those with previous thyroidectomy (n = 2), and those who 
were receiving replacement therapy with levothyroxine (n = 3) or 
other medications such as steroids, anticonvulsants or amiodarone 
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which could affect the thyroid function test (n = 8).
After explaining the research objectives to the participants, they 

completed a questionnaire including anthropometric characteris-
tics, medical history, and the medications they take.

Thyroid examination was performed by the endocrinologist. 
Thyroid size was assessed using the palpation method and clas-

UNICEF/ICCIDD.16

The primary objective was to determine the prevalence of thy-
roid dysfunction and antithyroid antibodies in participants. The 
secondary objective was to determine any relationship between 

 Twenty milliliters of venous blood was obtained from each 
subject. After centrifugation the samples were sent to endocrine 
research laboratory for measurement of TSH and lipids. Thyroid 
autoantibodies, TgAb and TPOAb were also measured in 537 and 
376 randomly selected participants respectively.

This study was approved by the Ethics Committee of Shiraz 
University of Medical Sciences, Shiraz, Iran (code No. 86-3432). 
Informed consents were obtained from the participants and those 
with abnormal thyroid function tests were referred to an endocri-
nologist for further management. 

Measurements
Body mass index (BMI) was calculated as kg/m2. Serum con-

centrations of TSH and TgAb were measured by immunoradio-
metric assay (IRMA). The serum concentration of TPOAb was 
measured using radioimmunoassay (RIM) (IMMUNOTECH – 
BECKMAN Coulter Company – Prague). In addition, serum con-
centrations of total cholesterol, triglycerides, and HDL cholesterol 
were determined by cholesterol oxidase/peroxidase method, di-
rect detergent method, and glycerol phosphate oxidase/peroxidase 
method respectively (Biosystems S.A. Costa Brava 30, Barcelona 
Spain). Besides, low density lipoprotein cholesterol (LDL-C) 
concentration was calculated according to the Friedwald formula. 

-
tion for the tests are as follows:

 TSH: 0.3 – 5.2 mIU/L  ; 3.75%; 5.7%;
 TPOAb: < 40 IU/ml ; 12.4%; 12.5%;
 TgAb: < 40 IU /ml ; 10.4%; 10.2%;
 Total cholesterol: up to 200mg/dl; 1.1%; 1.9%;
 HDL-C: up to 35mg/dl, 0.8%; 1.3 %;
 Triglycerides: up to150mg/dl; 1.7%; 2.6%;

Statistical analyses
All the statistical analyses were performed using SPSS statistical 

software (version 16) and data were expressed as means ± SD. 
Chi-square test was used for comparison of categorical vari-

ables. Moreover, student’s t-test was used for continuous vari-
ables with normal distribution, while Mann-Whitney U test was 
used for those with a skewed distribution (e.g. TSH). 

Besides, for the purpose of age adjustment the participants were 
divided into four age groups: 15 – 28 years (n= 268), 29 – 39 
years (n = 256), 40 – 50 years (n = 232), > 50 years (n = 225). Due 
to the preponderance of female subjects in this study, statistical 
analyses were performed on sex weighted data. Logistic regres-
sion analysis was performed and P value < 0.05 was considered 

Results

In this cross-sectional study, 655 out of 981 participants (66.8%) 
were female and 326 out of 981 participants (33.2%) were male. 
The mean age of the study subjects was 39.13 ± 14.36 years and 
the mean TSH concentration was 3.02 ± 5.98 mIU/L (95% CI: 
2.62 to 3.41). Elevated TSH levels and low TSH values were 
found in 8.1% and 3.4% of the participants respectively. Among 
those with increased serum TSH, 5.7% had levels between 5.2 – 
10 mIU/L and 2.4% had values greater than 10 mIU/L.

The mean value of BMI was 25.88 ± 4.54 kg/m2 without any 

and BMI (OR: 1.50, 95% CI: 0.90 – 2.47, P = 0.1). 
-

ticipants had grade I and grade II thyromegaly respectively. In 

thyroid enlargement and female gender (OR: 5.40, 95 % CI: 1.55 
– 18.86, P = 0.003) and also elevated TSH levels (OR: 1.91, 95% 
CI: 1.15 – 3.15, P = 0.01).

Furthermore, positive TPOAb was found in 17% of the par-
ticipants (22.8% of females and 11.7% of males), while positive 
TgAb was detected in 5.1% (7.7% of females and 2.9% of males). 

TSH levels and positive results for both antibodies (P = 0.001, r = 
0.147 for TgAb and r = 0.329 for TPOAb). The population’s char-
acteristics regarding TPOAb and TgAb are summarized in Table 
1 and Table 2. 

Detectable levels of thyroid autoantibodies was not correlated to 
thyromegaly (P = 0.3 for TPOAb and P = 0.4 for TgAb).

After age and sex adjustment, the prevalence of high levels of 
TSH in women was about two times more than men. In addition, 
abnormal TSH concentrations, positive thyroid autoantibodies 
and thyroid enlargement were associated with female gender. Ele-
vated TSH values were more prevalent in age groups 2 and 3. But, 
there was no association between low TSH levels or thyromegaly 
and age of subjects (Table 3).

-
perlipidemia.

-
malities and their relationship with elevated TSH levels are sum-
marized in Tables 4 and 5, respectively. 

Statistical analyses were also performed on the data of the 537 
randomly selected individuals for whom at least one of the anti-
thyroid antibodies was measured. In this subgroup, positive rates 
for TgAb and TPOAb were 5.1% and 13.7% respectively. Again, 

these antibodies and higher TSH levels and female sex, but not 
with thyromegaly . The mean value of TSH level in this subgroup 
was 2.47 ± 2.81 mIU/L.  

Discussion

In this population-based study, high and low serum TSH levels 
were found in 8.1% and 3.4% of the participants, respectively. In 
addition, TPOAb and TgAb were positive in 17% and 5.1% of 

relationship between the presence of antibodies (alone or in com-



Archives of Iranian Medicine, Volume 17, Number 5, May 2014 349

bination) and elevated TSH levels. Also, abnormal thyroid func-

to female sex.  

thyroid enlargement and elevated TSH levels. However, regard-
ing the secondary end points no correlation was found between 

studies. For instance, the study performed in Colorado showed 
that 9.5% of the population had TSH values > 5 mIU/L and 2.2% 
had TSH concentrations lower than 0.3 mIU/L.1 Also, Tunbridge 
et al. conducted a longitudinal study in England which showed 
that 7.5% of women and 2.8% of men of all ages had serum TSH 
values greater than 6 mIU/L.9 

Besides, Kasagi et al. reported high and low TSH values in 6.5% 
and 2.8% of their examinees, respectively.17 

However, the prevalence of abnormal TSH levels for our partici-
pants was higher than some other reports. For instance, Busselton 
study in Australia showed elevated TSH levels and low TSH lev-
els in 5.6% and 0.64% of the population, respectively.18 More-
over, Okamura et al. reported high and low TSH values in 4.5% 
and 0.9% of Japanese subjects, respectively.19 Yet, another study 
performed in the Netherlands reported high TSH levels in 4.4% 
and low TSH levels in 1.2% of the participants.20 

Inconsistent estimates of thyroid dysfunction prevalence may be 
related to the discrepancy of iodine intake in the areas involved 

Meanwhile, we also focused on the role of thyroid autoimmuni-
ty by measuring TPOAg and TgAb as sensitive autoimmune thy-
roid disease markers. The results obtained regarding positive an-
tibodies in the study subjects were in accordance with many other 

19–23 
Notably, the results of the present cross-sectional study showed 

a positive relationship between the presence of thyroid autoanti-
bodies and elevated TSH levels, which is in agreement with the 
previous studies. For example, Joseph et al. and Jensen, et al. re-
ported that the presence of thyroid peroxidase antibodies was as-
sociated with higher TSH values. This association persisted even 
in normal TSH concentrations.10,21,24,25 

Moreover, Whickham and Busselton follow-up surveys showed 
that the increasing levels of serum TSH in the presence of TPOAbs 
could predict the incidence of overt hypothyroidism.11,26  

In contrast to the results of some previous studies such as Hol-
lowell, et al. which reported no association between detectable 
TgAb and hypothyroidism, the results of our study showed this 
relationship for both antibodies.10,24 

In this regard, Li, et al. conducted a study to identify the preva-
lence of thyroid autoantibodies in populations with different lev-
els of iodine intake. They reported the high iodine intake as a risk 
factor for developing hypothyroidism and increased prevalence 
of positive TgAb.27

On the other hand, regarding the relationship between low TSH 
levels and thyroid autoantibodies, it has been reported that de-
creased TSH levels could be associated with positive TPOAb 

TPOAb - TPOAb + P-value
Gender ( % ) 0.007

Female 43.3% 62.9%
Male 56.7% 37.1%

BMI (kg/m2) 25.32 ± 4.10 25.97 ± 4.24 0.5
TSH (mIU/L) 2.08 ± 1.63 4.37 ± 4.14 0.001
Data are given as means ± SD; TSH: Thyroid stimulating hormone, BMI: Body mass index.

Table 1.

Table 2.

Table 3. 
enlargement.

TgAb- TgAb+ P-value
Gender ( % ) 0.01

Female 46.1%                                               70.4%
Male 53.9% 29.6%

BMI (kg/m2) 25.36 ± 4.31 26.52 ± 4.96 0.4
TSH (mIU/L) 2.37 ± 2.65 4.21 ± 4.55 0.01
Data are given as means ± SD; TSH: Thyroid stimulating hormone, BMI: Body mass index.

Thyromegaly Positive TgAb
( > 40Iu/ml)

Positive TPOAb
( > 40Iu/ml)

Low TSH
(< 0.3mIU/L)

High TSH
( > 5.2mIU/L)

Age category (year), (n = no. of participants)
1111115 – 28 (n = 268)
0.36 (0.05 – 2.29)3.92 (1.14 – 13.33)1.84 (0.64 – 5.29)0.66 (0.23 – 1.91)3.74 (1.71 – 7.63)29 – 39 (n = 256)
0.24 (0.04 – 1.47)2.07 (0.72 – 5.95)0.47 (0.20 – 1.14)0.86 (0.28 –2.62)2.14 (1.10 – 4.16)40 – 50 (n = 232) 
0.37 (0.05 – 2.43)1.61 (0.59 – 4.40)0.52 (0.21 – 1.25)1.18 (0.34 – 4.04)1.53 (0.81 – 2.89)> 50 (n = 225)

Sex
11111Male
5.07 (1.48 – 17.35)2.91 (1.24 – 6.84)2.22 (1.26 – 3.91)1.21 (0.58 – 2.51)1.93 (1.16 – 3.19)Female  

TSH: Thyroid stimulating hormone; TPOAb: Antithyroid peroxidase antibody; TgAb: Antithyroglobulin antibody; Data are OR, 95% CI.                                                            
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also showed no relationships in this regard.24,27 
In this study, thyromegaly grade II was detected in 1.9% of the 

participants which was more frequent in women.
-

roid enlargement and high TSH levels, but not with detectable 
thyroid autoantibodies. Thus, a palpable thyroid may be a marker 
for suspected autoimmune thyroid disease. However, it doesn’t 
appear as an important clue to make such a diagnosis. 

It is still controversial whether subclinical hypothyroidism is as-
sociated with hyper- cholesterolemia. Some previous studies re-
ported that even the modest elevations of serum TSH levels con-

changes and TSH concentration.28–31 

between BMI and TSH levels. 
The strength of this research was that the participants were se-

lected randomly and the thyroid autoantibodies were measured by 
a sensitive assay method.  

One of the limitations of the current study was that the history 
of thyroid disease and taking thyroid-related or other medications 
were self-reported and those subjects who had the history of pre-
vious thyroid disorders or were receiving medications with some 
effect on thyroid function tests were excluded from the study. In 
addition, because of its cross-sectional design, we could not in-
clude individual changes over time. Finally, we could not perform 
simultaneous measurement of urinary iodine as a marker of its in-
take. However, recent studies showed that there is no more iodine 

15 
The results of this study revealed that thyroid disorders espe-

cially elevated TSH levels are common in our population. Also, 
it seems that autoimmune mechanisms can be strongly consid-
ered as important etiologic factors of hypothyroidism in this area. 

are useful tools to identify the subjects at risk for developing overt 
hypothyroidism in future. 

Now, several years after the execution of iodine repletion pro-
gram in our country, it seems that some patterns of thyroid disor-

populations. However, further studies are recommended to be 
conducted in this regard within different age groups by simultane-
ous measurement of urinary iodine as a marker of iodine intake.

Acknowledgments

The authors gratefully acknowledge the staff at Shiraz Endo-
crine Research Center for their collaboration, Research Improve-
ment Center of Shiraz University of Medical Sciences, Shiraz, 
Iran and Ms. A. Keivanshekouh are also appreciated for improv-
ing the use of English in the manuscript. 

 None declared.

References

1. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado 
thyroid disease prevalence study. Arch Intern Med. 2000; 160: 526 
– 534.

2. Sawin CT, Castelli WP, Hershman JM, McNamara P, Bacharach P. 
Arch 

Intern Med. 1985; 145: 1386 – 1388. 
3. Wang A and Crapo LM. The epidemiology of thyroid disease and 

implications for screening. Endocrinology and Metabolism Clinics of 
North America. 1997; 26: 189 – 218.

4. Wilson GR, Curry RW Jr. Subclinical thyroid disease. Am Fam Physi-
cian. 2005; 72(8): 1517.

5. Laurberg P, Pedersen KM, Hreidarsson A, Sigfusson N, Iversen E, 
Knudsen PR. Iodine intake and the pattern of thyroid disorders: a com-
parative epidemiological study of thyroid abnormalities in the elderly 
in Iceland and in Jutland, Denmark. J Clin Endocrinol Metab. 1998; 
83: 765 – 769. 

6. Knudsen N, Jorgensen T, Rasmussen S, Christiansen E, Perrild H. The 
prevalence of thyroid dysfunction in a population with borderline io-

Clin Endocrinol (Oxf). 1999; 51: 361 – 367.
7. Braverman LE. Iodine and the thyroid: 33 years of study. Thyroid. 

1994; 4: 351 – 356.
8. Schectman JM, Kallenberg GA, Hirsch RP, Shumacher RJ. Report of 

an association between race and thyroid stimulating hormone level. 
Am J Public Health. 1991; 81: 505 – 506.

9. Tunbridge WM, Evered DC, Hall R, Appleton D, Brewis M, Clark F, 
et al. The spectrum of thyroid disease in a community: the Whickham 
survey. Clin Endocrinology. 1977; 7: 481 – 493.

10. Joseph G, Hollowell NW, Staehling W, Flanders DW, Hannon H, 
Gunter EW, et al. Serum TSH, T4 and thyroid antibodies in the United 
States population (1988 – 1994): National Health and Nutrition Ex-
amination Survey (NHANES III). J Clin Endocrinol Metab. 2002; 
87(2): 489 – 499.

11. Vanderpump MPJ, Tunbridge WMG, French JM, Appleton D, Bates 
D, Clark F, et al. The incidence of thyroid disorders in the community: 
a twenty year follow-up of the Whickham survey. Clinical Endocri-
nology. 1995; 43: 55 – 68.

12. Lind P, Langester W, Moplnar M, Gallowitsch HJ, Mikosch P, Gomez 
Thyroid. 

1998; 8: 1179 – 1183.
13. Laurberg P, Pedersen KM, Vestergaard H, Sigurdsson G. High inci-

Table 4. Mean concentrations of lipids in the 981 participants.

Table 5.

Lipid concentrations (mg/dl) Mean ± SD
Cholesterol 200.49 ± 41.95
Triglycerides 157.5 ± 85.02
HDL-C 43.15 ± 10.21
LDL-C 125.79 ± 34.20
Data are given as means ± SD; HDL-C: High density lipoprotein, LDL-C: Low density lipoprotein.

Lipid abnormalities (mg/dl) Prevalence ( % ) OR (95 % CI), P-value
Hypercholesterolemia ( > 200) 48.4% 1.5 (0.9 – 2.3), P = 0.07
Hypertriglyceridemia ( > 200) 26.7% 1.46 (0.87 – 2.46), P = 0.14
Low HDL-C ( < 40) 42.8% 1.05 (0.65 – 1.7), P = 0.8
High LDL-C ( > 130) 39.8% 1.14 (0.71 – 1.82), P = 0.5



Archives of Iranian Medicine, Volume 17, Number 5, May 2014 351

dence of multinodular toxic goiter in the elderly population in low 
iodine intake areas vs high incidence of Graves´ disease in the young 
in a high iodine intake area: comparative surveys of thyrotoxicosis 
epidemiology in east-Jutland Denmark and Iceland. J Intern Med. 
1991; 229: 415 – 420.

14. Lombardi FA, Antonangeli L, Martino E, Vitti P, Maccherini D, Leoli 
-

munity: the Pescopagano survey. J Clin Endocrinol Metab. 1999; 
84(2): 561 – 566.

15. Delshad H, Amouzegar A, Mirmiran P, Mehran L, Azizi F. Eighteen 

Islamic Republic of Iran: the vitality of periodic monitoring. Thyroid. 
2012; 22(4): 415 – 421.

16. 
disorders and their control through salt Iodization. WHO 1994, Ge-
neva. 

17. Kasagi K, Takahashi N, Inoue G, Honda T, Kawachi Y, Izumi Y. 
Thyroid function in Japanese adults as assessed by a general health 
checkup system in relation with thyroid-related antibodies and other 
clinical parameters. Thyroid. 2009; 19(9): 937 – 944.

18. O’Leary PC, Feddema PH, Michelangeli VP, Leedman PJ, Chew GT, 
Knuiman M, et al. Investigation of thyroid hormones and antibodies 
based on a community health survey: the Busselton thyroid study. 
Clinical Endocrinology. 2006; 64: 97 – 104.

19. Okamura K, Nakashima T, Ueda K, Inoue K, Omae T, Fujishima M. 
Thyroid disorders in the general population of Hisayama Japan, with 
special reference to prevalence and sex difference. Int J Epidemiol. 
1987; 16(4): 545 – 549.

20. Hoogendoorn EH, Hermus Ad R, Vegt F, Ross HA, Verbeek ALM, 
Klemeney LALM, et al. Thyroid function and prevalence of anti-

Clin Chem. 2006; 52(1): 104 
– 111.

21. Zelaya AS, Stotts A, Nader S, Moreno C. Antithyroid peroxidase an-
tibodies in patients with high normal range thyroid stimulating hor-
mone. Fam Med. 2010;  42(2): 111 – 115.

22. Pedersen IB, Knudsen N, Jorgensen T, Perrild H, Ovensen L, Laurb-
erg P. Thyroid peroxidase and thyroglobulin autoantibodies in a large 

Clin 
Endocrinol (Oxf). 2003; 58(1): 36 – 42.

23. Iglesias P, Lazaro J, Velasco G, Diez JJ. Thyroid dysfunction in hospi-
tal worker population. Rev Clin ESP. 2010; 210(10): 505 – 508.

24. Jensen E, Hyltoft PP, Blaabjerg O, Hansen PS, Brix TH, Kyvik KO, 
et al. Establishment of a serum thyroid stimulating hormone (TSH) 
reference interval in healthy adults. The importance of environmen-
tal factors, including thyroid antibodies. Clin Chem Lab Med. 2004; 
42(7): 824 – 832.

25. Roos A, Links TP, de Jong-van den Berg LT, Gans RO, Wolffenbut-
tel BH, Bakker SJ. Thyroid peroxidase antibodies, levels of thyroid 
stimulating hormone and development of hypothyroidism in euthy-
roid subjects. Eur J Intern Med. 2010; 21(6): 555 – 559.

26. Walsh JP, Bremner AP, Feddema P, Leedman PJ, Brown SJ, O’Leary 
P. Thyrotropin and thyroid antibodies as predictors of hypothyroidism: 
a 13-year, longitudinal study of a community- based cohort using cur-
rent immunoassay techniques. J Clin Endocrinol Metab. 2010; 95(3): 
1095 – 1104.

27. Li Y, Teng D, Shan Z, Teng X, Guan H, Yu X, et al. Antithyroperoxi-

of populations with different iodine intakes. J Clin Endocrinol Metab. 
2008; 93(5): 1751 – 1757.

28. -
cal hypothyroidism: response to levothyroxine replacement, a ran-
domized placebo-controlled study. J Clin Endocrinol Metab. 2002; 
87: 1533 – 1538.

29. Kanaya AM, Harris F, Volpato S, Perez-Stable EJ, Harris T, Bauer DC. 
Association between thyroid dysfunction and total cholesterol level in 
an older biracial population: the health, aging and body composition 
study. Arch Intern Med. 2002; 162: 773 – 779.

30. Hak AE, Pols HA, Visser TJ, Drexhage HA, Hofman A, Witteman 
JCM. Subclinical hypothyroidism is an independent risk factor for 
atherosclerosis and myocardial infarction in elderly women: the Rot-
terdam study. Ann Intern Med. 2000; 132: 270 – 278. 

31. Cappola AR, Fried LP, Arnold AM, Danese MD, Kuller LH, Burke 
GL, et al. Thyroid status, cardiovascular risk, and mortality in older 
adults. JAMA. 2006; 295: 1033 – 1041. 


