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Abstract: Free Thyroxine (FT4) level is one of the parameters that can be used in the diagnosis of thyroid 

function disorder. Thyroid function disorder can cause the pregnancy problems both for fetus development and 

birth result. This result aimed to evaluate the level of FT4 serum in pregnant women exposed to mosquito coils. 

This research was a cross-sectional analytic study conducted in the coastal area of Brebes district. Respondents 

consisted of 105 pregnant women within the second and third trimester of pregnancy. Statistical analysis was 

performed using SPSS 20.0. Mean (SD) level of FT4 serum on all respondents was 13.86 pmol/L. Pregnant 

women exposed to mosquito coils had an average FT4 level of 15.70 pmol/L while the pregnant women not 

exposed to mosquito coils had FT4 levels of 12.02 pmol/L. From the statistical analysis, there was a difference 

in the average of FT4 levels between respondents who involved and not involved in farming. 

There was a significant difference on a mean of FT4 level between pregnant women who exposed to mosquito 

coils and not exposed to mosquito coils. 
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I. Introduction 
Thyroid function disorder in pregnancy has been associated with the various pregnancy problems such 

as abortion, pre-eclampsia, preterm labor, low birth weight, even death.
1
 

According to the report of Basic Health Research (Riskesdas) 2013, around 0.4% or approximately 

706.757 people from all Indonesian population aged ≥15 years experienced thyroid function disorder and around 

17.04% or about 120.447 people are from Central Java Province.
2
Thyroid function disorder in Brebes District 

about 46.2% in women of childbearing age.
3
 

In general, factors that causing thyroid function are nutritional status, food intake, gender, age, smoking 

habit, genetic factor, area condition, use of certain drugs and alcohol consumption, also the chemical's exposure 

such as mosquito coils.
4
 

Mosquito coils use synthetic pyrethroids such as organophosphates and malathion. These compounds 

can affect the liver system, thyroid, nervous system, immune system, and endocrine system. Exposure to 

mosquito coils has been shown to have an adverse health effect. The behavior of a person who uses mosquito 

coils at night in a closed environment with cancer, disorders of the endocrine system, and immunological 

disorders.
5
 

Several studies found that mosquito coils exposure associated with thyroid function disorder, such as 

exposure to DDT, amitrole, and carbamate can trigger mumps, decrease the total level of Tri-iodothyronine (T3), 

thyroxine (T4), free T4, and increase the levels of free Tri-iodothyronine (FT3) and thyroid stimulating hormone.
6
 

The diagnosis enforcement of thyroid function disorder on pregnant women should notice to 

physiological changes occurred during pregnancy, especially during the first trimester of pregnancy, the 

research was focused on the second and third trimester of pregnancy. Physiological changes in pregnant women 

can occur like the increase of estrogen hormone, plasma volume and TBG concentration in the plasma. The 

increasing of TBG can increase the levels of thyroxine which occur until the end of the first half of pregnancy.
7
 

The thyroid function examination can be conducted by examining thyroxine hormone levels which 

generally recommended as a standard examination for the diagnosis of thyroid function disorder, primarily held 

in the free form of thyroxine hormone or called free thyroxine hormone (FT4). The analysis of free thyroxine 

hormone levels is more accurate in detecting thyroid function as it is not affected by the binding level of 

proteins which can be influenced by many factors such as diseases, genetics, and medicine.
8
 

The research regarding the effects of mosquito coils and thyroid function with the parameter of FT4 

level on pregnant women still rarely conducted. Therefore, it needs further studies to observe the FT4 level of 

pregnant women exposed to mosquito coils. 
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II. Materials And Methods 
Study Design : This Research using a cross-sectional research design. This research was a joint research 

Faculty of Public Health Diponegoro University and has been approved by the ethics commission of medical 

faculty at Diponegoro University. 

Study Location : This research was conducted in the northern coastal area of Brebes Regency, Central Java 

Province of Indonesia 

Study Duration : February 2018 to Juni 2018 

Sample size: 105 pregnant women 

Sampel size calculation:The number of subjects determined by the judgment of the researcher and considering 

the availability cost.  

Inclusion criteria: 

1. Aged 18-35 years 

2. Pregnant women on the second trimester 

3. Had normal weight 

4. Never prescribed high doses of iodine capsules during pregnancy 

5. Not smoking 

6. Not consuming alcohol and caffeine 

7. Had no family history of thyroid disease 

8. Not suffering from serious illness.  

Exclusion criteria: 

1. Including received radiation exposure on the neck and head from medical treatment 

2. Experiencing pregnancy complications 

3. Ever consuming drugs which causing thyroid function disorder. 

 

Procedure methodology 

Before the study, an application was made for the issuance of ethical clearance certificates at the 

research ethics commission of the Faculty of Medicine, Diponegoro University, Semarang, Indonesia. 

Before the study, an explanation was made for all prospective subjects of research procedures and 

subjects who were willing to be involved were asked to sign an informed consent form. After written informed 

consent was obtained, a well-designed questionnaire was used to collect data from research subjects who had 

been recruited. Questionnaires included socio-demographic characteristics such as age, gestational age, 

education and type of work and exposure to mosquito smoke smoke for the past 1 year. 

The mosquito coils exposure variables measured using a structured questionnaire while the FT4 level 

measured by the Electrochemiluminescence immunoassay method "ECLIA" (unit pmol/L). Data collection 

officers were Master students of Environmental Health Postgraduate Program of Diponegoro University who 

have trained before. The Cito Clinic Laboratory examined the blood sampling and FT4 parameters.The reference 

value of FT4 levels determined by Cito laboratory is 9.0 - 20.0 pmol / L. 

 

Statistical analysis 

Data was analyzed using SPSS version 20 (spss Inc), because the purpose of the study is to see the difference in 

mean FT4 levels in pregnant women exposed to mosquito coils and not exposed to mosquito coils, the statistical 

test used is the Independent-Samples t-Test. 

 

III. Result  
Tabel 1. Characteristics of subjects 

Characteristics Total 

(n=105) 

Exposed to mosquito coils 

(n=52) 

Not exposed to mosquito coils 

(n=53) 

Age 
- 18-25 

- 25-30 

- 30-35 

 
27.5 

57.5 

15.0 

 
17.5 

25.2 

7.5 

 
10.0 

32.5 

7.5 
Education 

- Not attending school 

- Elementary school  
- Junior high school  

- Senior high school 

 

7.5 

22.5 
57.5 

12.5 

 

2.5 

15.0 
27.5 

5.0 

 

5.0 

7.5 
30.0 

7.5 

Occupation 
- Housewife 

- Entrepreneur 

- Private employee 
- Farmer  

 
57.5 

12.5 

7.5 
22.5 

 
17.5 

10.0 

7.5 
15.0 

 
40.0 

2.5 

0.0 
7.5 
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Table 1 shows the proportion of subjects by age, education level and occupation. In this study, almost 

half of the subjects were housewives, and more than half had junior high school.  

Mean (SD) level of FT4 serum on all respondents was 13.86 pmol/L.Respondents who exposed to 

mosquito coils had Mean (SD) FT4 serum level of 15.70 pmol/L while the notexposed to mosquito coils FT4 

levels of 12.02 pmol/L. 

 

Table 2. FT4 level on Pregnant Women 
Category n Min Max Mean p 

Exposed to mosquito coils 52 14.06 18.55 15.70 0.000 
Not Exposed to mosquito coils 53 9.66 15.10 12.02 

 

From the Independent-Samples t-Test showed that level of the sig. F was 1.402 means that Ho accepted 

which means that both population variants were identical (Equal Variance assumed). Because sig F was Equal 

Variance assumed then the t-test using Equal Variance assumed. 

The t value of Equal Variance assumed was 0.244 with Sig. (2-tailed) was 0.000 or less than 0.05 so 

there was a mean difference of FT4 level in pregnant women who exposed or not exposed to mosquito coils. 

 

IV. Discussion 
This result aimed to determine the level of FT4 serum in pregnant women exposed to mosquito coils 

and not exposed to mosquito coils. A total of 105 subjects aged 18-35 years old. The subjects were selected 

according to predefined inclusion criteria. 

Based on interviews conducted, it is known that subjects exposed to mosquito coils generally use 

almost every mosquito coils starting at 8:00 a.m. to 6:00 p.m. the reason the subjects prefer to use mosquito 

coils rather than other types of mosquito repellent because the price factor of mosquito coils is cheaper and very 

effective at killing mosquitoes compared to other types of mosquito repellent, whereas subjects who are not 

exposed to mosquito coils are caused by the fact that the subject controls mosquitoes through the use of wire 

netting on home ventilation, using mosquito nets during sleep and using fans and air conditioners so as to 

prevent mosquito bites. Some of the subjects also said that they were not comfortable with the use of insect 

repellent because of the annoying smell of insect repellent. 

In this study, it was known that all respondents have FT4 level within reasonable limits. However, there 

was a tendency of respondents who exposed to mosquito coils had the FT4 level lower than respondents who are 

not exposed to mosquito coils. The respondents exposed to mosquito coils had an average FT4 level of 15.70 

pmol/L while the respondents who not exposed to mosquito coils had the FT4 level of 12.02 pmol/L.  

Research on mice found a disturbance of thyroid function due to peretroid exposure is a compound 

contained in the mosquito coils.
9
Some findings proved that chemicals such as mosquito coils inhibit the TPO 

(thyroid peroxidase) formation, changed the ability of the follicle to produce T4 and T3, even in environments 

with adequate protein and iodide content.
10

 

The mechanism of chemical materials including mosquito coils can disrupt the thyroid metabolism 

through (1) inhibition of iodide retention on thyroid cell membrane through blockage of sodium-Iodide 

importer; (2) inhibition of the tiroperoksidase synthesis; (3) binding protein transthyretin transport in the 

bloodstream; (4) change the catabolism of the liver phase 2 by interfering the work of the enzyme glucuronic 

transferase, and sulfotransferase T3 and T4; (5) alters the metabolism of T4 which arranged by deiodinase; and 

(6) changes in hormone transportation crosses the cell membrane and changes the cell receptor (TSH 

receptor).
10

 

 

V. Conclusion 
In this research, there was a significant difference in the average levels of FT4 on pregnant women who 

exposed to mosquito coils and not exposed to mosquito coils even the standards of FT4 on pregnant women 

involved in farming still in reasonable limits. However, the tendency of FT4 levels in pregnant women who 

exposed to mosquito coils was upper than that who not exposed to mosquito coils. 
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