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Introduction: Thyroid cancer is the most common type of endocrine cancer, 
which accounts for 1% of all cancers. This type of cancer has the highest 
mortality rate of all endocrine cancers. The aim of this study was to determine 
the risk factors for thyroid cancer in women in Chaharmahal and Bakhtiari 
province.

Methods: The present study was a retrospective and case-control study 
in which 115 thyroid cancer patients and 230 controls were matched in 
women of Chaharmahal and Bakhtiari province. Data were collected using 
a questionnaire and interviewed by the researcher. To analyze the data, Chi-
square and logistic regression tests with odds ratio with 95% confidence 
were performed using SPSS v.22 software. 

Results: The results showed that the two groups of case and control in terms 
of physical activity, history of thyroid cancer in second degree relatives, 
history of smoking and history of ocp pill use had no significant relationship 
with thyroid cancer (p>0.05). But there is a significant relationship between 
the history of thyroid cancer in first degree relatives, history of organ 
photography, history of chemotherapy or radiotherapy, history of thyroid 
disease, history of levothyroxine, low income, fast food consumption and red 
meat consumption They had thyroid cancer (p<0.05).

Conclusion: Low income, consumption of fast food, consumption of red 
meat, history of thyroid cancer in first degree relatives, history of organ 
photography, history of chemotherapy or radiotherapy, history of thyroid 
disease, history of levothyroxine from The most important predictor of thyroid 
cancer in this study was that it can be considered by educational and health 
planners to prevent this cancer and take appropriate intervention measures.
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Cancer is one of the leading causes of death worldwide and its 
burden is increasing worldwide and has certain complexities 
and characteristics due to its multifactorial nature [1]. Today, 
cancer is a major health problem in many countries around the 
world. Cancer is currently the second leading cause of death 
in developed countries and the third leading cause of death in 
developing countries [2]. It is estimated that cancer deaths will 
reach more than 13.1 million worldwide by 2030 [1]. In Iran, 
cancer is the third leading cause of death after cardiovascular 
disease, accidents and incidents [3]. Although endocrine 
cancers are relatively uncommon, they may be one of the most 
important and potential cancers to treat [4]. Differentiated 
thyroid cancer is the most common type of endocrine cancer, 
90% of which is papillary and follicular [5], which accounts 
for 1% of all cancers, and thyroid cancer is predicted to be the 
third most common cancer in women in 2019. Will be [6]. 
According to studies, the prevalence of this disease has increased 
globally in recent years, which is the largest annual increase 
in the United States due to the improvement of diagnostic 
technologies [6]. The prevalence of approximately 51% of all 
cancers in women, and about 2 percent in men [7]. In Iran, the 
prevalence of this cancer has been about 1.2 to 2.4 people per 
100,000 people [8]. The prevalence of this cancer in women is 
almost 3 times higher than men [9]. The incidence of thyroid 
cancer worldwide is usually less than 3 per 100,000 in men and 
5 per 100,000 in women [10,11]. Thyroid cancer is actually 
one of the 10 most common cancers in women in the world 
[12]. This type of cancer has the highest mortality of all other 
endocrine cancers [13]. Thyroid cancer accounts for 1.8% of 
all cancers and 76.1% of endocrine cancers. Iranian patients 
43 years and an average age of female to male ratio was 1.8 to 
1 [11]. The patients with age-standardized incidence 4.46 and 
1.67 in the hundreds of thousands of women and men [14]. In 
2019, it will be introduced as the third most common cancer 
in women with an age-appropriate incidence of 37 percent per 
year [15]. The incidence of thyroid cancer increases with age, 
but reaches a constant after the age the most common type of 
thyroid cancer of 50 [16]. Papillary thyroid cancer is and is 
three times more common in women than men [17]. Radon, 
urogenital, urinary tract infections, urinary incontinence 
(urinary incontinence) and urinary tract infections, especially 
iodine, play an important role in the pathogenesis of thyroid 
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cancer [18]. It also studies the relationship between family 
history of thyroid cancer, thyroid exposure to radiation in 
childhood obesity and TSH with thyroid cancer [19,21].

MATERIALS AND METHODS 

Type of study

The study was retrospective and case-control. The case group 
consisted of people with thyroid cancer and the control group 
consisted of healthy people living in the area where the patient 
lived. 

Statistical society

The study population consisted of 115 patients with thyroid 
cancer and 230 as controls. Participants were matched based on 
gender and location variables. In order to conduct the study, 
after performing the administrative steps and the researcher's 
commitment to the confidentiality of patients' information, the 
relevant information was extracted from the Cancer Registry 
Office of Chaharmahal and Bakhtiari Center.

Sample size

The required sample size considering the significance level of 
0.05, test power 90% and according to cancer risk factors, the 
prevalence of thyroid cancer history factor in the control group 
is equal to 12% and in the case group 31%, the sample size with 
a total of 345 corrections (115 as cases and 230 as controls) were 
needed in total.

Sampling method

Sampling of patients was done by census using information 
related to the years 1995-98 of the Cancer Registry Office of 
Chaharmahal and Bakhtiari Health Center. Sampling in the 
control group was selected by easy sampling method from the 
samples available at the residence of the case group.

Inclusion criteria

Inclusion criteria included all women living in Chaharmahal and 
Bakhtiari province with thyroid cancer with definite diagnosis 

of cancer, healthy people living in patients' neighborhoods 
and matched in terms of age and sex variables (control group), 
willingness to cooperate in the study (study with Conscious 
satisfaction) and being a native of Chaharmahal and Bakhtiari 
province.

Exclusion criteria

Exclusion criteria included non-natives and any type of cancer 
in the control group.

Methods and tools of data collection

The data collection tool was a researcher-made checklist that was 
revised and compiled under the supervision of an epidemiologist. 
The questionnaire consisted of nine sections that after explaining 
the objectives of the study and obtaining informed consent, 
data collection was done using a combination of face-to-face or 
telephone interviews.

Information analysis method

After collecting the data, the information is entered into SPSS 
software. V.22 and was analyzed using Chi-square test and 
multiple logistic regression with the corresponding odds ratio 
and with a 95% confidence level, and finally the risk factors for 
thyroid cancer were determined.

Research ethics

The above article was approved by the ethics committee of Yazd 
University of Medical Sciences under the number IR.SSU.SPH.
REC.1398.099.

RESULTS 

345 people participated in this study. 115 people were selected 
as case and 230 people as control. In both groups, the highest 
frequency was related to the age group of 30-to 60 years (69.6% 
in the case group and 70.4% in the control group). The mean 
age and standard deviation of case and control groups were 
51.69 ± 11.33 years and 50.82 ±11.68 years, respectively. The 
majority of cases and controls lived in the village (54.8%). The 
most common type of thyroid cancer is papillary type with 74% 

Tab. 1. Records of risk 
factors in case and control 
groups

Variable
Case Control

OR CI 95% p-value
Number Percentage Number Percentage

History of thyroid 
cancer in first degree 

relatives

Yes 20 17.40% 12 5.20% 3.82 1.79-8.13
0.001

No 95 82.60% 218 94.80% 1 --------

History of thyroid 
cancer in 2nd degree 

relatives

Yes 14 12.20% 18 7.80% 1.63 0.78-3.41
0.19

No 101 87.80% 212 92.20% 1 ----------

History of dental 
photography

Yes 47 40.90% 86 37.40% 1.15 0.73-1.86
0.53

No 68 59.10% 144 62.60% 1 ----------

History of ultrasound
Yes 101 87.80% 182 79.10% 1.9 1-3.62

0.04
No 14 12.20% 48 20.90% 1 --------

Continuous physical 
activity

Yes, regular 14 12.20% 9 3.90% 1 ---------  
Yes 

sometimes 53 46.10% 163 70.90% 0.53 0.21-1.33  

does not 
have 48 41.70% 58 25.20% 2.54 1.55-4.16 0.19

History of smoking
Yes 16 13.90% 24 10.40% 1.38 0.7-2.72

0.34
No 99 86.10% 206 89.60% 1 ---------
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and the lowest type of thyroid cancer is related to the medullary 
type with 3.42%. Most occupations in the case and control 
groups were related to being housewives. 

According to Table 1, Chi-square test showed a significant 
difference between case and control groups in terms of history 
of thyroid cancer in first degree relatives (p<0.05). But was not 
observed in second degree relatives (p>0.05). Also, there was no 
significant difference between case and control groups in terms 
of history of dental photography, continuous physical activity 
and history of smoking (p>0.05). According to the table, a 
significant difference was observed between the case and control 
groups in terms of the history of sonography (p<0.05).

According to Table 2, there was a significant difference between 
case and control in terms of history of thyroid disease, stress, 
BMI, seafood consumption history and fruit and vegetable 
consumption history (p<0.05). Overall, stress is a strong factor 
in thyroid cancer. Consumption of fruits and vegetables is a 
protective factor against 

thyroid cancer. There was no relationship between case and 
control groups in terms of history of taking birth control pills 
(p>0.05).

Tab. 4. 

The results of the regression model in Table 3 were the monthly 
income of individuals, so that the chance of getting the disease 
in people who earned less than one million was 11.01 times 
more than people who earned more than 2 million. People who 
ate fast food more often were 10 times more likely to get the 
disease The chance of getting the disease in people who always 
ate red meat was 10.39 times higher than people who did not 
eat red meat. The chance of developing thyroid cancer in people 
with a history of thyroid cancer in first-degree relatives was 3.40 
times higher. Those with a history of organ photography were 
2.50 times more likely to develop thyroid cancer. People with a 
history of chemotherapy or radiotherapy were 2.30 times more 
likely to develop thyroid cancer. The chance of getting the disease 
in people with a history of thyroid disease was 3.44 times higher 

Variable
Case Control

OR CI 95% p-value
Number Percentage Number Percentage

History of 
thyroid disease

Yes 54 47% 47 20.40% 3.44 2.11-5.60
0.001

No 61 53% 183 79.60% 1 ---------

Having stress

I do not 11 9.60% 30 13% 1 --------  
I rarely have 20 17.40% 58 25.20% 2.05 0.58-7.23  

Sometimes I have 35 30.40% 60 26.10% 2.14 0.61-7.45  
I have often 43 37.40% 77 33.50% 3.27 0.82-12.92 0.001

I always have 6 5.20% 5 2.20% 3.48 0.95-12.65  

History of 
taking pills Ocp

Yes 79 68.70% 153 66.50% 1.1 0.68-1.80  
No 34 31.30% 73 33.50% 1 ---------- 0.68

BMI

Under 18 (skinny) 4 3.50% 10 4.30% 1 -------------  
18-25 (normal) 29 25.20% 95 41.30% 1 -------------  

25-30 (overweight) 60 52.20% 74 32.20% 2.7 0.69-10.52  
30-35 (first degree 

obesity) 17 14.80% 46 20% 3.2 0.88-12.11  

35-40 (second degree 
obesity) 5 4.30% 25 2.20% 4.1 0.95-14.15 0.001

Seafood 
consumption 

history

Yes 70 60.90% 180 78.30% 0.85 0.91-5.70  

No 45 39.10% 50 21.70% 1 -------- 0.001

Consume fruits 
and vegetables

I do not drink at all 5 4.30% 8 3.50% 1 -----------  
I rarely consume 8 7% 10 4.30% 0.09 0.01-0.81  

I take it sometimes 49 42.60% 33 14.30% 0.17 0.01-1.76  
I consume often 52 45.20% 172 74.80% 0.22 0.02-2.45 0.01

I always consume 1 0.90% 7 3% 0.47 0.05-3.92  

Tab. 2. Records of 
variables in case and 
control groups

Variable B Wald df Sig Adjusted OR CI

Income
Under 1 million 2.39 66.24 1 0.001 11.01 5.20-23.27

1 to 2 million 1.76 39.46 1 0.001 5.81 3.31-10.20
More than 2 million ---- ---- --- -- 1 ------

Consume fast food

I do not drink at all --- ---- ---- --- 1 -----
I rarely consume 1.36 1.65 1 0.19 3.91 0.49-31.24

I take it sometimes 1.84 4.89 1 0.08 6.3 0.75-52.5
I consume often 2.3 4.8 1 0.02 10 1.27-78.27

I always consume ---- ---- --- --- --- ----

Consume red meat

I do not drink at all ---- ---- ---- ---- ---- -----
I rarely consume 0.75 0.48 1 0.48 2.11 0.25-17.59

I take it sometimes 1.46 1.48 1 0.22 4.37 0.40-47.01
I consume often 1.72 2.17 1 0.14 5.6 0.56-55.42

I always consume 2.34 4.59 1 0.03 10.39 1.22-88.45

Tab. 3. Records of variables 
in case and control groups 
in terms of history of taking 
birth control pills
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than in people without a history of thyroid disease. People with 
a history of levothyroxine were 2.10 times more likely to develop 
thyroid cancer. Those with a history of gestational diabetes were 
21.20 times more likely than those who did not.

DISCUSSION

In our study, the mean age and standard deviation of the case 
and control groups were 51.6 ± 11.33 and 50.82 ± 11.68 
years, respectively. Which is similar to the studies conducted in 
Kurdistan and the study of Bager Larijani et al [21,22]. This 
indicates that thyroid cancer mainly occurs over the age of 50 
and is similar to other cancers that usually occur over the age of 
50. In the present study, the history of thyroid cancer in first-
degree relatives was higher in the case group than in the control 
group. In a case-control study by Seung-Kwon Myung et al [23] 
they had a 9.41 times higher chance of developing thyroid cancer 
and were also similar to the study by ASIF et al (OR=2.63, CI 
1.41-4.88) [24] but different from the study by Oberman et 
al. [15]. Reasons for family history of thyroid cancer include 
genetic influences, diet, and similar socioeconomic status. In 
our study, the univariate analysis in about 55% of the income 
of 1 to 2 million in the control group, 61 percent more than 
two million are the results Asif et al [24] Approximately 70% 
of those earning below 2 million, and the results Our study was 
similar. Also, according to logistic regression analysis, those with 
low incomes were more likely to develop thyroid cancer and 
it was statistically significant. In this study, people who had a 
history of organ photography and a history of chemotherapy 
or radiotherapy, according to univariate analysis and logistic 
regression, had a higher chance of developing thyroid cancer. 
Introduced radiation exposure which was similar to the results 
of our study [25] it is also consistent with the results of the study 
of Asif et al. [24] and the study of  Muzzy et al. [26] which 
introduced X-ray exposure as a risk factor for thyroid cancer and 
had a significant relationship with thyroid cancer. In another 
study, exposure to ionizing radiation, especially in childhood, 
was the highest risk factor for thyroid cancer. Therefore, one 
way to reduce thyroid cancer is to avoid ionizing radiation 
[27]. In the above study, based on univariate analysis, those 
who had a history of ultrasound were 1.9 times more likely to 
develop thyroid cancer, which has not been discussed in any 
of the studies and requires extensive research into the role of 
these factors in thyroid cancer in the future. According to the 
findings of this study, a history of thyroid disease had a positive 
relationship with the risk of thyroid cancer. Also, according to 
logistic regression, those who had a history of thyroid disease 
were 3.44 times more likely to develop thyroid cancer than those 
who had no history of it. There was an increased risk of thyroid 
cancer, which was consistent with the results of our study [26]. 
In other studies, the relative risk between thyroid cancer and 
benign thyroid disease was estimated to be 7.7, with a strong 
association between thyroid cancer and these diseases, and was 
similar to our study [28]. According to univariate analysis and 

logistic regression, having a history of levothyroxine with thyroid 
cancer was statistically significant. Thus, people with a history of 
levothyroxine were 2.10 times more likely to develop thyroid 
cancer than those without a history. In the study of Karkoubi et 
al. The history of levothyroxine use was significantly associated 
with the incidence of thyroid cancer (OR=4.78, p=0.002) and 
was associated with an increased incidence of thyroid cancer 
[21]. The results of other studies on the same subject are often 
the same. The study of Ratcliffe et al, Confirmed a significant 
association between thyroid cancer and levothyroxine use [29] 
and no study was found to be inconsistent with these results. 
Another risk factor in this study was having a history of stress. 
According to univariate analysis, those who were always stressed 
were 3.40 times more likely to develop thyroid cancer than those 
who were not stressed, which was statistically significant. The 
study of Asif et al. [24] According to logistic regression analysis, 
among the risk factors for thyroid cancer, the highest odds ratio 
was related to stress (OR=4.11, p=0.006) and was similar to the 
results of our study. Another risk factor in this study was a history 
of gestational diabetes, which according to logistic regression 
analysis, those who had a history of gestational diabetes were 21 
times more likely to have thyroid cancer than those who did not, 
which was statistically significant. None of the studies discussed 
this variable, and we hope that useful studies on the importance 
of this variable in thyroid cancer in pregnant women will be 
conducted in the future. According to the results of the study, 
those who had a BMI greater than 35 were 4 times more likely 
to develop thyroid cancer according to univariate analysis, which 
was statistically significant. This finding, according to the results 
of a study by Kirkoubi et al. Has shown that obesity is associated 
with the incidence of thyroid cancer. Those who had a history 
of obesity had a 1.26 times higher chance of developing thyroid 
cancer, which was statistically significant [21]. The findings also 
show that in a meta-analysis of 32 studies of thyroid cancer, 
the relative risk of cancer increased by 5 RR=14.1 in men and 
RR=1.33 in women. [30]. According to the results of the study, 
those who had a history of eating seafood were less likely to 
develop thyroid cancer than those who did not eat seafood, 
which was statistically significant. A case-control study by Mac 
et al. In the United States found that high consumption of 
oysters at least several times a week in childhood reduced the 
risk of thyroid cancer (OR=0.2). One of the reasons that many 
seafood reduces thyroid cancer is the presence of iodine factors 
in these foods [31]. According to the results of the study, based 
on univariate analysis, those who always had a history of red 
meat consumption were more at risk of thyroid cancer and 
logistic regression showed that one of the important risk factors 
in our study was always red meat consumption. Those who 
always had a history of eating red meat were 10 times more likely 
to develop thyroid cancer than others, which was statistically 
significant. The study by Asif et al. [24] showed that eating red 
meat could increase the incidence of thyroid cancer, which was 
consistent with the results of our study. In another study, high 

History of thyroid cancer in first degree relatives 1.26 1.69 1 0.01 3.4 0.45-47.30
History of organ photography 0.88 12.2 1 0.001 2.55 1.40-3.99
History of radiotherapy or chemotherapy 0.91 5.32 1 0.02 2.3 1.10-5.21
History of thyroid disease 1.23 24.83 1 0.001 3.44 2.15-5.70
History of taking levothyroxine 0.66 6.09 1 0.01 2.1 1.19-3.46
History of gestational diabetes 3.2 9.3 1 0.002 21.2 3.10-183.12

Tab. 4. Fits of logistic regression 
model between case and control 
groups

15 (6) 2021: 4-9
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levels of nitrosamines in some meat products may increase the 
risk of thyroid cancer [32]. According to our study, according 
to univariate analysis, those who ate fast food most often had 
thyroid cancer more than other people, and also according to 
logistic regression analysis, one of the important risk factors 
for thyroid cancer was fast consumption. Who often ate fast 
food were 8.75 times more likely than other people to develop 
thyroid cancer, which was statistically significant. According to 
a case-control study by Galanti MR et al. the consumption of 
fast food was significantly associated with thyroid cancer, and 
people who consumed fast food more than 2 days a week had a 
3.65 times higher risk of developing They have thyroid cancer, 
which is consistent with our study [33]. According to our study, 
according to univariate analysis, those who always ate vegetables 
and fruits had less thyroid cancer than other people, and the 
fruit and vegetables variable in our study was a protective 
factor, so that those who always ate vegetables and fruits Were 
less likely to develop thyroid cancer (OR=0.47, p=0.001). In a 
study similar to ours, people who ate a lot of vegetables showed a 
20% reduced risk of thyroid cancer [34]. In a case-control study 
conducted by Memon et al. In Kuwait in 2002, there was no 

clear association between thyroid cancer and vegetables, which 
was contrary to our study [35].

CONCLUSION

Low income, consumption of fast food, consumption of red 
meat, history of thyroid cancer in first-degree relatives, history 
of organ photography, history of chemotherapy or radiotherapy, 
history of thyroid disease, history of levothyroxine and the most 
important Predisposing factors for thyroid cancer in this study 
could be considered by educational and health planners to 
prevent this cancer and take appropriate intervention measures.
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