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ABSTRACT  

Background: Worldwide enormous use of mobile phone has 

led to a public concern and health professionals about the 

possible adverse effects on human health. Despite years of 

research, the controversy still persists about the effects of 

radiation on human physiology. Radiofrequency waves are 

emitted by cell phones. They are non-ionising and the effect on 

the thyroid gland is part of their non-thermal effects. The 

thyroid gland may be particularly vulnerable to this effect 

because of its normal anatomical position. 

Objective: This study aims to investigate the effects of 

electromagnetic fields induced by the Mobile phones on the 

Thyroid functions (T3, T4) and TSH. 

Materials and Methods: The study was done to explore the 

association between radiation exposure and thyroid 

dysfunction among mobile phone users. It had cross-sectional 

study method to collect information from the medical students 

in a medical college in East India. Inclusion criteria included 

active use of mobile phone prior to and during the study period. 

Criteria for exclusion were presence of pre-existing thyroid 

disease, thyroid nodule, thyroid goitre/nodule and altered 

thyroid function.  

Results: The sample size was 116 undergraduate students, 

which included 58.6% female and 41.4% male participants.  

 

 
 

 
The mean age was 20.19 years. 73.4% of respondents had no 

family history of thyroid illness. Most of them (32.75%) were 

using for more than 4 hours whereas only 6.9% were using 

phone less than one hour/day. 

Conclusion: In our study there was no statistical significant 

relation obtained between total radiation exposure and thyroid 

functions (T3 and T4) and TSH among all respondents. 
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INTRODUCTION 

Mobile or cell phones are now a days an integral part of every 

individual life. In many countries, over half of population use 

mobile phone and mobile phone market growing rapidly. As 

billions of people use mobile phone globally, a small increase in 

incidence of adverse effects on health could have major public 

health implication on long term basis. Besides the number of cell 

phone call per day, the length of each call and amount of time 

people use cell phones are important factors enhance the health 

related risk.1 

The effect of cell phone on human body can be categorized as 

thermal and non-thermal effects (Huber et al 2003).2 EMF 900 

MHZ and its effects on nervous systems and endocrine systems 

have been studied extensively. It has been reported that exposure 

of magnetic field increases fat break down and glycogenolysis, it 

also elevate the level of some hormones such as glucagon, 

cortisol and thyroxin in mice (Aghdam Shahryar et al, 2009).3 

Mobile phone is considered as one of the important sources for 

EMF generation. Even though they have internal safety 

mechanism, but they still present a risk factor. 

Short term adverse effect as reported by Bernhardt, 20054 

includes decreasing of the area of vision, heavy stress and feeling 

of tiredness, losing of concentration and attention, voice in the 

ears, warming of ear, reversible hearing problems, headache, and 

electrical burn. 

The long term effects that are encountered commonly includes 

irreversible hearing problems, damaging of embryonic 

development, increasing risk of miscarriage, decease in the 

number of sperms, damaging Brain tissue, heart related problems, 

weakening of the memory, lymphoma and damaging of genetic 

structure (Siemony et al 1997).5 Cell phone radiation also affect 

thyroid gland metabolism as a part of its non-thermal effects.                                                                                                                                   

The sensitivity of endocrine system i.e pineal gland, pituitary 

gland, adrenal gland and thyroid gland, endocrine pancreas, 

testicles and ovaries to EMFs has been investigated.6-18  
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The thyroid gland is one of the most exposed vital organs and 

may be a target for any type of electromagnetic radiation.19 Since 

Cell phones are usually placed near thyroid gland during their use, 

it is one of the organs most likely to be exposed to cell phone 

irradiation (Laur et al, 2013; Mortavazi et al 2019).20,21 In an 

investigation of change in thyroid hormones and TSH, decrease T4 

concentration and normal level of T3 were observed (Mortavazi et 

al;2009).7 It has been established that even a small change in 

thyroid hormone levels circulating in the blood are sufficient to 

alter the brain function of subjects.22,23                                                                                                                                 

 

OBJECTIVE 

To assess the effect of mobile phone radiation on thyroid status  

 

METHODOLOGY 

The present study was a cross sectional study to examine the 

relationship between radiation exposure among actively mobile 

users and thyroid function tests. The participants were recruited 

among the using medical students of M G M medical college, 

Jamshedpur.  The  study  was  approved  from Institutional Ethical  

Committee. The study was conducted from July 2018 to 

September 2018. The detail of the study were explained to all 

medical students and those were interested to participate were 

recruited as participant of the study. Informed consent was 

obtained from all the participants. 

Inclusion Criteria 

Participants age between 18 to 24 year and active mobile users. 

Exclusion Criteria 

Participant excluded from the study having history of pre-existing 

thyroid disease, thyroid nodule or goitre or altered thyroid function, 

using drugs that interfere with thyroid function eg.-oral 

contraceptive, anticonvulsant etc. 

Collection of data was obtained from a pre-designed structured 

questionnaire and it included such as age, sex, family history of 

thyroid disease, brand & S A R of mobile phone, duration of cell 

phone use, and years of cell phone use. The participant were 

clinically examine to find out any sign and symptom of thyroid 

disease. Blood sample were collected and sent to laboratory for 

T3, T4, and TSH examination. Participants having altered thyroid 

function were referred to Medicine department for further advice. 

 

Figure 1: Duration of Mobile Phone Use by Participants 

 

 

Table 1: Comparison of T3, T4 and TSH and duration of average mobile use (in Hours) 

Duration of Average Use T3 (ng/dl) T4 (µg/dl) TSH (µIU/ml) 

Group 1 (≤ 1 hour) 125.25±9.032 8.95±1.282 2.39±1.453 

Group 2 (1-2 hour) 115.47±15.95 7.85±1.30 2.43±0.92 

Group 3 (2-3 Hour) 109.38±21.22 7.68±2.10 2.18±1.31 

Group 4 (> 3 hour) 107.57±17.63 7.93±1.13 2.26±1.08 

P-value 0.231 0.523 0.931 

 

Table 2: Comparison of T3, T4 and TSH and family history of Thyroid Disorders 

Family History of Thyroid Disorders T3 (ng/dl) T4 (µg/dl) TSH (µIU/ml) 

Group (1st Degree) 109.18±17.50 7.95±0.99 2.058±0.96 

Group 2 (2nd Degree) 110.80±28.16 7.72±1.03 1.772±0.68 

Group 3 (No FH) 112.60±17.38 7.92±1.67 2.42±1.17 

P-value 0.876 0.957 0.337 
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OBSERVATIONS 

A number of 116 medical students took part in the present study. 

Out of 116 medical student n=68 (58.62%) were female and n=48 

(41.37%) were male. The mean age of participants was 20.19±1.9 

years. The participants mean age for using the mobile phone first 

was 15.22 years with a range varying from 10 years to 24 years. 

The mean age of participants received their personal phone was 

17.43 years.  

Specific absorption rate (SAR) value of every cell phone model 

was recorded from the value given by respective manufacturers. 

The information on the SAR value of the cell phone model used by 

the participant was collected from various websites maintained by 

cell phone manufactures. The mean SAR of mobile phones used 

by participants was 0.8045±0.40295 w/kg. The range of SAR was 

from 0.16 to 1.77 watt/kg. Two mobile phones were having SAR 

more than the recommended norms. The exposure to radiation 

energy for each respondent was calculated by finding out the total 

radiation   exposure. The total radiation exposure of the each 

respondent (J/kg) = SAR value of the cell phone (W/kg) x duration 

of time spent talking on mobile phone (in second). The mean 

radiation of exposure was 6600.38±2803.9 J/kg.   

The mean years of use by participants were 3.1293±1.59649 

years with a range of one year to eight years. The data was 

further analysed within four groups based on the duration of use 

Group 1 with average use less than one hour, group 2 between 1 

to 2 hours, group 3 between 2 to 3 hours and group 4 using more 

than 3 hours. Most of the participants (32.75%) were using cell 

phone for more than four hours and between one to two hours. A 

very small participants (6.9%) were using for less than one hour, 

whereas the use of mobile phone between two to three hours 

were (20.7%). Duration of mobile phone used by participant is 

shown in Fig 1. 

Family history of thyroid disease was absent in 73.4% of 

participants. Whereas 27.6% reported thyroid disease in first 

degree relative and 13.8% in second degree relative. The clinical 

examination showed that 98.3% of the participating student had 

clinically normal thyroid function while 1.7% had symptom of 

thyroid disease. 

The mean value of T3, T4 and TSH of the participants were 

111.60±18.12ng/dl, 7.91±1.51 µg/dl and 2.30±1.10 µIU/ml.  

 Analysis of variance test was statistically not significant among 

the participants regarding the duration of average mobile phone 

use (Table 1) and the family history of thyroid disorders (Table 2).   

 

DISCUSSION 

The question of effect of radiation emitted by mobile phones on 

human health remains unsolved despite years of use of mobile 

phones as well as ongoing research on this. In the endocrine 

system, the thyroid gland has vital and critical effects on 

practically all physiological processes in the human body. As the 

thyroid gland lies in the anterior aspect of the neck, it is 

particularly vulnerable to the deleterious effects of any EMF 

radiation.  

The primary outcome measure of this study was to observe the 

effect of mobile phone radiation on Thyroid function, measured 

with the levels of TSH and thyroid hormones T3 and T4. The 

present study didn’t find any significant association with the 

relationship on use of mobile phone and on thyroid functions. This 

finding is in contrast to the various researches conducted earlier.  

Seyed Mortavazi et al in their study in 2009 in Shiraz University of 

Medical Sciences showed that there was a significant alteration of 

TSH level in mobile phone users compared to those who had not 

used mobiles previously. 

The present study didn’t find any significant relation between the 

duration as well as family history of thyroid disorders. 

 

CONCLUSION 

Despite popular belief about safety of mobile phone use on human 

health, it is now of great concern about potential adverse effects 

on human health due to dramatic increase in the use of mobile 

phones. Results obtained from this study did not find any 

significant association between mobile phone use and effect on 

thyroid phones. Large scale multi centric research is required to 

clarify the adverse effect of mobile phone use on human health. 

 

LIMITATIONS 

The exposure of radiation energy depends on many factors apart 

from what we have considered in the present study (American 

Cancer Society). As we have not considered any of following 

factors due to difficulties associated with measurement. These 

factors are the mode in which the cell phone is operated (whether 

handheld or hands free), the distance and path to the nearest cell 

phone tower and the amount of cell phone traffic in the area at the 

time. Comparing SAR values between mobiles may be 

misleading. 
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