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1.0 BACKGROUND 

Thyroid nodules are one of the most common diseases that occur in the United States and throughout the 

world. Although in general, the disease is benign, the risk of malignancy is increasing lately. In some populations, the 

incidence of nodules of the thyroid about 0.2 to 21%, more often occurs in women and older patients. According to 

Danish, the incidence of nodules of the thyroid with size >1 cm increase in line with increasing age, approximately 

25-30% at age 60-65 years. Thyroid cancer is a malignancy of endocrine glands that often occur. Thyroid cancer is 

more often occurs in women, and it is ranked into seven disease cancer that suffered by women. When it is known 

several factors of risk that cause thyroid cancer such as exposure to the radioactive environment in high dose, history 

of exposure to radiation in parts of the head neck on the age of the children, a deficiency of iodine, women, and history 

of families with thyroid cancer 

Incidence of thyroid cancer in the United States in four decades last rose as much as 3% per year, thus making 

thyroid cancer is a malignancy with the most rapidly growing numbers, particularly thyroid cancer papillary type. 

Based on the data of China National Cancer Registry recorded about 90,000 cases of new in the year 2015. In China, 
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Abstract 

Thyroid cancer is one of the most frequent cases in a thyroid nodule and 

vitamin D levels are found very influential on the condition of malignancy and 

the low levels of vitamin D indicate the condition of the disease is bad. TSH 

levels are associated with an increase in the risk of Thyroid cancer. The study 

is examining the relationship vitamin D and TSH with of thyroid cancer. The 

type of this research was analytic observational in a cross-sectional design. 

Samples were 30 patient tyroid cancer by taking the data levels of vitamin D 

that were taken from the examination of the blood of patients 1 day before the 

patients taking the operation. TSH levels were taken from the history of the 

examination of patients in the outpatient clinic. In this study, it was found that 

TSH levels at the study 's average was 1.4051 mIU/L. Vitamin D level had 

average levels of 24.5 ng/mL. After examination, we found that 7 research 

subjects were benign thyroid tumors (23.3%), and 23 subjects were identified 

as malignant thyroid tumors (76.7%). TSH levels do not have a relationship 

that is significant with p value = 0.323. While the levels of vitamin D have a 

significant relationship in statistics with the malignancy of thyroid which is 

evidenced by p value of 0.003. The relationships are significant in statistics 

between levels of vitamin D against malignancy in patients with nodules of the 

thyroid and no significant relationship in statistics between the levels of 

thyroid-stimulating hormone to malignancy in patients with a thyroid nodule. 

Keywords:  Nodular Thyroid Carcinoma, vitamin D level, Thyroid Stimulating 

Hormone 

 

http://www.damaacademia.com/
mailto:editor@damaacademia.com
file:///C:/Users/DR.Akcah/Desktop/Publication/SJHS/Download%20from%20Journal%20site%20%20https:/damaacademia.com/shjs/
file:///C:/Users/DR.Akcah/Desktop/Publication/SJHS/Download%20from%20Journal%20site%20%20https:/damaacademia.com/shjs/


 Scientific Journal of Health Science | Published by: Dama Academic Scholarly & Scientific Research Society 

ISSN: 2676-279X (Online) | Impact Factor (IF): 7.987 | Journal DOI: 10.15373/22501991                             30 
 

thyroid cancer is placed in the 10th rank of all cancer in terms of incidence, and the number of incidents is growing 

very fast. Also, it is cancer in women that often occurs at the age of under 30 years in China.   

In 2012 there were 298.102 incident cancers of the thyroid with numbers of death by 39.771 in the whole 

world. Numbers of death due to thyroid cancer in Indonesia occupy the order the 3rd highest in the world after China 

and India amounted to 3103 cases. Dr. M. Djamil Padang General Hospital recorded a year survival rate of thyroid 

cancer by 92.3% of 117 thyroid cancer sufferers. Quality of life in thyroid cancer patients, in general, has decreased. 

Singer et al reported 110 patients with Thyroid cancer from seven countries and eight hospitals obtained amounted to 

65% of patients experiencing fears of recurrence, 60% get the support of the family, 55% experienced a decline in the 

quality of sleep, 52% experienced fatigue, 44% experienced a mental disruption, 42% had swallowing disorders, and 

40% had a change in voice, and 38% of patients felt a burden to others.   

Vitamin D is a molecule steroid that is produced in the skin for the function in the regulation of the 

metabolism of bone, calcium, and phosphorus. Calcitriol is a form of active metabolites of vitamin D that plays a role 

in activating or suppressing gene transcription through binding with vitamin D receptors (VDR). VDR is found in 

body tissues and cells precisely in the cytoplasm and cell nucleus. Some research when it reported a correlation 

between the decrease in the levels of vitamin D against thyroid cancer. One of the study cohort studies expressed their 

increase in numbers of Thyroid cancer in patients with a deficiency of vitamin D. In line with that, Sahin et al report 

increase in the incidence of the number of thyroid cancer papillary associated with low levels of vitamin D in the 

blood (<30 ng/mL). In contrast with the statement that Jonklaas et al reported that no relation to low levels of vitamin 

D in the blood against Thyroid cancer. Roskies et al reported that in patients who suffer from thyroid cancer, they 

found 75% experiencing a deficiency of vitamin D in the blood. While in Indonesia alone there has never been a study 

that revealed the relationship between levels of vitamin D in the blood with malignancy in the thyroid.    

Thyroid Stimulating Hormone (TSH), also known as a thyrocyte growth factor, is a glycoprotein that is 

synthesized in the pituitary gland. Some studies report that TSH is a regulatory hormone that is important for thyroid 

development and function. Some literature states that increased TSH associated with increasing numbers of 

malignancy in patients with nodules of the thyroid, but have not been able to explain whether TSH including factors 

that play a role in the development and progression of thyroid cancer. Fiore et al reported on a study meta-analysis of 

5 years that occurred increased risk of thyroid cancer by 11% for each increase in the levels of TSH 1 mIU/L of the 

range of normal. Instead, Gerspacher et al, (2010) reported no there is a relationship between high levels of TSH in 

the blood in patients in differentiated thyroid cancer. Based on these thoughts, we conducted a study by measuring the 

levels of vitamin D and TSH in blood in patients with thyroid nodules to determine whether there is a relationship 

with the incidence of thyroid cancer in Dr. Soetomo General Hospital based on results from pathological anatomy, 

then the patient is followed to determine the outcome. 

 

2.0 RESEARCH METHODOLOGY 

This study was cross sectional analytic method which is expected in this study to determine the relationship 

between levels of vitamin D and TSH in blood in thyroid malignancy patients. In the study of this, the subject of 

research which included are patients with malignancy of thyroid who underwent surgery of the thyroid in the 

Department of Surgery Dr. Soetomo General Hospital Surabaya from July to December 2019 which made exclusion 

in patients who currently receive therapy of vitamin D before surgery of thyroid, patients who is receiving iodine 

therapy before thyroid surgery and patients with pathological anatomical benign tissue results after thyroid surgery. 

The variables were examined in the study this is the level of vitamin D and levels of TSH in the blood of the subject. 

Vitamin D levels and TSH levels in the study subjects were taken and measured 1 day before the subject underwent 

thyroid surgery.  

Once a subject undergoing surgery of thyroid, pathological anatomy was carried out to measure malignancy 

in patients. This research was conducted with a total of 30 research subjects. Data management was carried out using 

the SPSS 23.0 program. Data was presented in the form of frequency distribution tables and crosstabulations. Data 

from independent and dependent variables in the form of nominal data will be tested using the chi-square test and 

correlation contingency test. This research has been through the ethics committee of the medical faculty of Airlangga 

University, Surabaya. 
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3.0 RESULTS 

Table 1. Sex Distribution of Tyroid Cancer Patient in Research Subjects 

Sex Frequency Percentage  

Female 22 73.3 

Male 8 26.7 

Total 30 100.0 

 

Based on table 1 above showed that 8 males and 22 females in Tyroid Cancer Patient 

Table 2. Age Distribution Frequencies Tyroid Cancer Patient in Research Subjects 

  Age 

The mean 53.23 

Median 57.00 

Std. Deviation 14.827 

Minimum 23 

Maximum 77 

  

Table 2 was found that the age of the subject of most parents is 77 years and the subject of the youngest aged 23 years 

with an average age of research subjects 53.23 years. 

Table 3. Frequency Distribution of TSH and Vitamin D levels 

   TSH ( mIU/L) Vitamin D (ng / mL) 

The mean 1.4051 24.5897 

Median 1.0955 23.4900 

Std. Deviation 1.75884 8.334273 

Minimum 0, 00 1 10.30 

Maximum 7.45 38.98 

 

TSH level at the study 's average is 1.4051 mIU/L with the value of minimum 0.001 mIU/L and the maximum is 7.45 

mIU/L. Whereas many as 16 subjects had normal TSH levels, 3 subjects TSH levels are high, and the 11 other subjects 

had low TSH levels. These data are grouped into groups of low, normal and high TSH levels. At the levels of vitamin 

D, a mean subject had levels of 24.5 ng/mL with a concentration maximum of 38.98 ng/mL and a minimum of 10.30 

ng/mL. Table 3 explains the distribution frequency levels of TSH and Vitamin D on the research subjects. 

 

Table 4. Groups of vitamin D and TSH levels in Tyroid Cancer Patient 

  Vitamin D levels TSH levels 

Low Normal High Low Normal High 

Number of Subjects 20  10  0 11  16  3  

  

Based on table 4 was divided into three groups, namely the group with vitamin D levels are low, normal and high. In 

the group with low vitamin D levels found as many as 20 people, the group with normal vitamin D consisted of 10 

subjects and there was no group with high vitamin D levels. Table 4 explains about grouping levels of vitamin D and 

TSH. 

 

Table 5. Anatomical Pathology Examination in Tyroid Cancer Patient 

Anatomical Pathology  Frequency Percentage 

Malignant 23 76.7 

Benign 7 23.3 

Total 30 100.0 
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Based on table 5 showed that 7 research subjects have the results of benign thyroid tumors, and 23 subjects identified 

as malignant thyroid tumors. 

 

Table 6. Types of Malignancy in Anatomic Pathology  

Types of Malignancy  Frequency Percentage 

Papillary thyroid carcinoma 19 63.3 

Follicular Thyroid Carcinoma 5 16.7 

Adenomatous Simple Goiter 5 16.7 

Nodular Colloid Goiter 1 3,3 

Total 30 100.0 

 

Table 6 showed that in the examination of pathological anatomy types of malignancies mostly are papillary thyroid 

carcinoma (63.3%) and followed by follicular thyroid carcinoma (16.7%).  

 

Table 7. Vitamin D Levels in Malignant Events of Thyroid Nodules 

Anatomical Pathology 
Vitamin D levels 

Total 
Low Normal High 

Benign 
 1 6 - 7 

% of the total 14.2 85.8 0 100 

Malignant 
 19 4 - 23 

% of the total 82 18 0 100 

  

This study also found that those who have anatomic pathology results with benign results consisting of 4 people of 

female and 2 people of the male. Also found in the group with the oldest benign age results were 54 years and the 

youngest age was 27 years. Whereas on subjects with pathology results of malignant anatomy consisting of 18 people 

of female and 6 people of the male. While from the age of the group with this malignant result it was found that the 

oldest age of the subject was 77 years and the youngest age of the subjects in this group was 24 years. In the study, it 

was found that the nodules of the thyroid were benign, as many as 1 subject (14.2%) had levels of vitamin D are low 

and 6 subjects (85.8%) had levels of vitamin D were normal. While the group of nodules of the thyroid is malignant, 

as many as 19 subjects (82%) had levels of vitamin D are low and as many as four people (18%) had levels of vitamin 

D were normal. 

 

Table 8. Correlation Test of Vitamin D with Malignancy of the Thyroid Gland 

 

Statistical Test Value p value 

Contingency Coefficient 0.523 0.003 

  

Based on table 8 showed that find levels of vitamin D have a relationship that is significant in statistics with the 

malignancy of thyroid which is evidenced by p-value of 0.003. It is demonstrated that the levels of vitamin D in the 

blood related to be signed on the malignancy of the cancerous gland thyroid where even low levels of vitamin D in 

the blood of the malignancy of thyroid will increase.  

 

 

Table 9. Results of Strength Test Relationships between Vitamin D and Thyroid Malignancy 

  Types of Malignancy  Vitamin D 

Types of 

Malignancy  

Pearson Correlation 1 .581 ** 

Sig. (2-tailed)   .001 

N 30 30 

Vitamin D Pearson Correlation .581 ** 1 



 Scientific Journal of Health Science | Published by: Dama Academic Scholarly & Scientific Research Society 

ISSN: 2676-279X (Online) | Impact Factor (IF): 7.987 | Journal DOI: 10.15373/22501991                             33 
 

Sig. (2-tailed) .001   

N 30 30 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Based on table 9 show that vitamin D is associated with thyroid malignancy so low vitamin D increases the risk for 

malignancy in the thyroid. To find out the level of vitamin D which can increase the risk of thyroid malignancy, 

Pearson test was performed to find the strength of the relationship between variables, and look for vitamin D cut point 

that causes malignancy in thyroid. 

 

Table 10. Vitamin D Cut Off Point Values 

  Vitamin_D 

The mean 24.58 

Median 23.49 

Minimum 10:30 

Maximum 38.98 

Cut off 23.49 

 

Based on table 10 showed that value of the strength of the relationship between vitamin D and thyroid nodule 

malignancy is 1, then based on the value of r it is said that the relationship between the two variables is strong because 

of the value of r in the ranger = 0.50-1.00. From the results of the then value of the cut-off levels of vitamin D.   

 

Table 11. TSH levels in the incidence of malignant thyroid nodules 

 
TSH levels 

Total 
Low Normal High 

 

Benign 
 4 2 1 7 

% of the total 57 28.5 14.4 100 

Malignant 
 7 14 2 23 

% of the total 30.4 60.8 8.8 100 

               

Based on table 11 showed that the vitamin cut-off point in this study that triggered malignancy was 23.49 ng/dl.   Based 

on the image above was found that the nodules of the thyroid, benign nodules were obtained in 7 subjects, as many as 

four subjects (57 %) have low TSH, 2 subjects (28.5 %) had levels of T SH normal and 1 subject (14.5 %) have high 

TSH levels. While the group of nodules of the thyroid is malignant, as many as 7 subjects (30.4 %) had levels of TSH 

are low, 14 subjects (60.8 %) had levels of TSH were normal and as many as 2 (8.8 %) had levels of TSH high up. 

 

Table 12. Correlation Test of TSH with Malignancy from Thyroid Gland 

 

Statistical Test Value p value 

Contingency 

Coefficient 

0.265 0.323 

 

Based on Table 12 showed that the levels of TSH do not have a relationship that is significant in statistics with p value 

= 0.323.  

 

4.0 DISCUSSION 

Research is carried out with the number of subjects of research 30 people. Where obtained from the subject 

of the research of the 8 males and 22 females. This is following the research from Rahbari, et al. in the year 2010 

which stated that patients with Thyroid cancer have a prevalence that is higher in women, which placed 5th rank in 

women cancer. Women have the possibility affected by Thyroid cancer 2.9 times more than men with a ratio of the 

ratio of women and men is 1 to 6.3: 5.7. In the study, it was found also the levels of vitamin D on the subject before 
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performed surgery levels of highs at 38.98 ng/mL and the levels of Vitamin n D lows are at 1.78 ng/mL. While the 

levels of TSH were found that the subject has the highest level of 7.452 mIU/L and the lowest level of 0.001 mIU/L. 

Vitamin D were lower in 19 of 23 samples of malignancy (82.6%). While the levels of TSH are high are found in two 

of 23 samples of malignancies (8.7%). 

The test statistic coefficient of contingency that is done in research has found that levels of vitamin D in the 

blood are statistically associated with the incidence of malignancy nodules of the thyroid in pathological anatomy with 

p value 0.003. The existence of a relationship between levels of vitamin D in the blood with the malignancy of thyroid 

according to research similar to that stated that the rate of malignancy in the thyroid was found higher in the group 

that lacked vitamin D (<37.5 ng/mL) compared with that having vitamin D that's enough. Levels of vitamin D before 

surgery was also found to be significantly lower in patients with tumor size> 1 cm (p = 0.041) or with lymph node 

metastasis (p = 0.043) than in patients with thyroid cancer that sized less than 1 cm and no lymph node metastasis was 

found. (Kim, 2017). In addition to the study of Muscogiuri (2015) also states that patient with levels of vitamin D less 

than 46.2 ng/mL (median) are also at risk to experience growth until T3 or T4, the possibility of lymph node metastases 

was higher and the possibility of reaching stage III/IV is higher too. It is assumed that the levels of vitamin D in the 

blood related to be signed on the malignancy of the cancerous gland thyroid where low levels of vitamin D in the 

blood will increase the risk of malignancy of thyroid.  

In the test statistic coefficient of contingency that is done in the study is found also that the levels of TSH in 

the blood not statistically significant with malignancy nodules of the thyroid in pathological anatomy with a value of 

p of 0.323. It is the opposite with the study of the Boelaert (2016), which found that the risk diagnosis of malignancy 

found to increase in line with the levels of TSH with significant improvement seen in those who have levels of TSH 

0.9 IU/l compared with those who had levels of TSH lower. Lowest risk of malignancy seen in patients with subclinical 

hyperthyroidism with, TSH 0.4 m IU/L and the prevalence of thyroid cancer is highest in those with subclinical 

hypothyroidism 5.5 mIU/l. While the study of Freudenthal in the year 2017 also provide results were similar to the 

discovery that Possible malignancy was 16% when TSH of 0.06 mIU/l, 25% for TSH between 0.40 and 1.39 mIU/l, 

35% for TSH between 1.40 and 4.99 mIU/l and 52% in those with TSH more than 5.0 mIU/l, where the higher levels 

of TSH in the blood of patients it will be increasingly higher also the possibility of malignancy of the thyroid cancer. 

In research, other was found that there is a correlation significant between TSH level higher and extrathyroidal 

extension, and also with other factors were associated with a poor prognosis include age more than 45 years, the size 

of the diameter of the tumor more than 4 cm and the presence of distant metastases (Boelart, 2009).  

But the study by Boelart et al in the year 2009 had the result that following the study 's where the research 

that revealed that the levels of TSH in the blood do not correlate with the changes that occur in the gland thyroid and 

the diameter of the gland thyroid (Boelart 2009). Besides that, Gerschpacher reported levels of TSH are low obtained 

in patients with thyroid cancer type of papillary compared to the type of medullary. Found also that the prevalence of 

patients with thyroid cancer with a subtype of the type of well-differentiated having lower TSH than patients with 

thyroid cancer with subtype kind of poor differentiated (Gerschpacher et al., 2010). It may affect differences in the 

results of the research relationship levels of TSH in this study, where the subject of the research is the most is the kind 

of subtype of papillary who have levels of TSH tend to be lower. It is following the research that is done by 

Gerschpacher (2010) which found that the levels of TSH are not correlated with the incidence of Papillary Thyroid 

Carcinoma indicate that HRT does not have a relationship to the oncogenesis of well-differentiated thyroid cancer. It 

needs research in a bigger number of subjects and types subtype of thyroid cancer to be able to connect the influence 

of TSH with the degree of malignancy of the thyroid cancer.      

 

5.0 CONCLUSION 

This research it was found that there is a relationship between vitamin D levels and malignancy in patients 

with thyroid nodules and no relationship between thyroid-stimulating hormone levels on malignancy in patients with 

thyroid nodules.  
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