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ABSTRACT
Background: Rapid advances in technology, especially in the field of telecom-
munication, have led to extraordinary levels of mothers’ exposures to radiofrequency 
electromagnetic fields (RF-EMFs) prior to or during pregnancy. 
Objective: The main goal of this study was to answer this question whether 
exposure of women to common sources of RF-EMFs either prior to or during preg-
nancy is related to speech problems in the offspring. 
Materials and Methods: In this study, mothers of 110 three-to-seven-year-
old children with speech problems and 75 healthy children (control group) were in-
terviewed. These mothers were asked whether they had exposure to different sources 
of EMFs such as mobile phones, mobile base stations, Wi-Fi, cordless phones, 
laptops and power lines. Chi square test was used to analyze the differences observed 
between the control and exposed groups. 
Results: Statistically significant associations were found between the use of 
cordless phone and offspring speech problems for both before pregnancy and during 
pregnancy maternal exposures (P=0.005 and P=0.014, respectively). However, due to 
high rate of mobile phone use in both groups, this study failed to show any link be-
tween mobile phone use and speech problems in offspring. Furthermore, significant 
associations were observed between living in the vicinity of power lines and speech 
problems again for both before pregnancy and during pregnancy maternal exposures 
(P=0.003 and P=0.002, respectively). However, exposure to other sources of non-
ionizing radiation was not linked to speech problems. Moreover, exposure to ionizing 
radiation (e.g. radiography before and during pregnancy) was not associated with the 
occurrence of speech problems. 
Conclusion: Although this study has some limitations, it leads us to this conclu-
sion that higher-than-ever levels of maternal exposure to electromagnetic fields could 
be linked to offspring speech problems.
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Introduction

The development of speech in children varies greatly. A delay 
in speech may be caused by a wide variety of factors such as 
hearing loss, speech or language disorders. Problem in making 

speech sounds correctly is common in children with speech disorders. 
They also may have problems in understanding what other people say 
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Ethics Committee of Shiraz University of 
Medical Sciences. All patients participating in 
this study were given informed consent prior 
to inclusion in the study.

Design and samples
This study has a cross-sectional design us-

ing a sample of 75 mothers of healthy children 
(control group) and 110 mothers of children 
aged 3-7 year diagnosed with speech problems 
who had been referred to a speech treatment 
center in Shiraz, Iran. Data were collected by 
interviews performed from June till December 
2016 in Shiraz, Iran. Convenience sampling 
was used in this study, due to very limited 
availability of samples.

Interview
Following explanation of the goals of the 

study and its procedures and obtaining the 
participants’ written consent, interviews were 
conducted with each mother. The participants 
were asked to verify whether they had been 
exposed to different sources of electromagnet-
ic fields (e.g. mobile phones, cordless phones, 
CRTs, and high tension powerlines). A semi-
structured questionnaire was designed to as-
sess all possible exposures to electromagnetic 
fields used for information recording.

Data Analysis
Data were analyzed using SPSS (Ver 19.0). 

A P-value of less than 0.05 was considered 
significant.

Results
Demographic and exposure data for study 

participants are summarized in Tables 1 and 2. 
Among children with speech problems whose 
mothers were interviewed, 42.7% were fe-
male and 57.3% were male. This proportion 
for control children was 49.3% female and 
50.7% male. The proportion of consanguine-
ous marriage in the cases (mothers of children 
with speech problem) was 56.4%, while in the 
control group it was only 37.3%. All mothers 

or difficulty in sharing their thoughts. Today, 
due to rapid changes in our modern world, 
generation, transmission and widespread ap-
plications of electricity have become essen-
tial parts of human life. Telecommunication 
technology has significantly improved com-
munication, and nowadays, wireless systems 
can be found everywhere. It is widely believed 
that rapid advances in telecommunication in-
frastructure has led to the rise of global vil-
lage that is playing a key role in decreasing 
the distance among people around the globe. 
Scientists believe that the past 10 years have 
been the most exciting era in terms of techno-
logical achievements in telecommunication. 
Therefore, now, all humans including preg-
nant women are continuously exposed to dif-
ferent levels of electromagnetic fields (EMFs) 
from a wide variety of sources such as mobile 
phones, mobile base stations and Wi-Fi. 

Some studies show that exposure to electro-
magnetic radiation in the radiofrequency (RF) 
range (RF-EMF) emitted by common mobile 
phones during pregnancy can be associated 
with adverse effects on the brain development 
in offspring which leads to hyperactivity. The 
occurrence of behavioral problems which 
mimic ADHD in laboratory animals have 
been shown to be caused by intrauterine ex-
posure to RF-EMF of mobile phones [1]. Over 
the past several years, Mortazavi et al. have 
expanded their focus on studying the adverse 
health effects of exposure to different levels 
of radiofrequency electromagnetic fields (RF-
EMFs) such as cellular phones [2-13], mobile 
base stations [14, 15], Wi-Fi routers [4, 7, 16-
20]. The purpose of this study was to inves-
tigate whether maternal exposure to common 
sources of electromagnetic fields before and 
during pregnancy affect the rate and severity 
of speech problems in their offspring

Materials and Methods

Ethical Issues
This study was approved by the Medical 
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in both groups were non-smokers. Regarding 
exposure to ionizing radiation, only 2.8% of 
the cases and 2.7% of the controls had the his-
tory of dental radiography during pregnancy. 
In case of non-dental radiography, 2.4% of 
cases and 4% of the control group had the his-
tory of exposures during pregnancy. 

For exposures to non-ionizing radiation, 
97.6% of the cases and 100% of the controls 
had the history of mobile phone use before 
pregnancy. Moreover, 30.6% of the cases 
and 52.7% of the controls had the history of 
cordless phone use before pregnancy. The 
proportion of positive history of cathode ray 
tube (CRT) use before pregnancy in cases and 
controls were 24.1% and 13.3%, respectively. 
History of exposure to high tension power 
lines during pregnancy was positive in 24.1% 
of the cases and 13.3% of the control group.

For exposures during pregnancy, 95.8% of 
the cases and 100% of the controls had the his-
tory of mobile phone use. Moreover, 30.6% of 
the cases and 50.7% of the controls had the 
history of cordless phone use pregnancy. The 
proportion of positive history of cathode ray 

tube (CRT) use pregnancy in cases and con-
trols were 15.1% and 8.1%, respectively. His-
tory of exposure to high tension power lines 
during pregnancy was positive in 15.4% of the 
cases and 1.4% of the control group.

Statistically significant associations were 
found between the use of cordless phone and 
offspring speech problems for both before 
pregnancy and during pregnancy maternal ex-
posures (P=0.005 and P=0.014, respectively). 
However, cordless phone use before pregnan-
cy was negatively linked to speech problems 
in offspring. Furthermore, significant associa-
tions were observed between the living in the 
vicinity of power lines and speech problems 
again for both before pregnancy and during 
pregnancy maternal exposures (P=0.003 and 
P=0.002, respectively). However, exposure 
to other sources of non-ionizing radiation in-
cluding radiofrequency radiation emitted by 
mobile phones was not linked to speech prob-
lems. Moreover, exposure to ionizing radia-
tion (e.g. radiography before and during preg-
nancy) was not associated with the occurrence 
of speech problems.

Demographic Data
Children’s Sex

Cases 42.7% female, 57.3% male

Control Group 49.3% female, 50.7% male

Marriage type

Cases 56.4% Consanguineous, 33.6% Non-consanguineous

Control Group 37.3% Consanguineous, 62.7% Non-consanguineous

History of spontaneous abortion 

Cases 20.6% Positive

Control Group 17.4% Positive

Other Children with speech problem

Cases 14.3% Positive

Control Group 0% Positive

Table 1: Demographic data of the mothers participated in this study.
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Exposure Data Significance
History of non-dental radiography during pregnancy 

Cases 2.4% Positive
NS

Control Group 4.0% Positive

History of dental radiography during pregnancy

Cases 2.8% Positive
NS

Control Group 2.7% Positive

History of non-dental radiography before pregnancy 

Cases 34.8% Positive
NS

Control Group 37.3% Positive

History of mobile phone use before pregnancy

Cases 97.6% Positive
NS

Control Group 100% Positive

History of cordless phone use before pregnancy

Cases 30.6% Positive
P=0.005

Control Group 52.7% Positive

History of cathode ray tube (CRT) use before pregnancy

Cases 24.1% Positive
NS

Control Group 13.3% Positive

History of exposure to high tension power lines before pregnancy 

Cases 10.9% Positive
P=0.003

Control Group 0% Positive

History of mobile phone use during pregnancy

Cases 95.8% Positive
NS

Control Group 100% Positive

History of cordless phone use during pregnancy

Cases 30.6% Positive
P=0.014

Control Group 50.7% Positive

History of cathode ray tube (CRT) use during pregnancy

Cases 15.1% Positive
NS

Control Group 8.1% Positive

History of exposure to high tension power lines during pregnancy 

Cases 15.4% Positive
P=0.002

Control Group 1.4% Positive
NS: Non-significant

Table 2: Exposure data of the mothers participated in this study.
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Discussion
The effect of electromagnetic fields on hu-

man neurons has been studied for decades 
[21]. While some studies could not show any 
neurobiological adverse effects in healthy and 
vulnerable RF EMF-exposed animals [22], 
other studies confirm the role of these expo-
sures on neurodevelopment. We have previ-
ously reported the findings of our case-control 
study of children with clinically diagnosed 
speech problems and the controls. Our study 
showed a higher prenatal exposure to RF-
EMFs emitted from cell phones in speech 
problem group compared to controls [4]. As 
not only exposures before pregnancy were ig-
nored in our previous study, all potential con-
founders were not adjusted in that study, we 
tried to improve the accuracy of data collec-
tion before and during pregnancy as well as 
to control for confounding factors. As far as 
we know, this is the first study to investigate 
a potential link between mothers’ exposure to 
RF-EMFs both before and after pregnancy and 
offspring speech problems. It is worth noting 
that we have previously investigated whether 
maternal exposure to different sources of elec-
tromagnetic fields during pregnancy affect 
the rate and severity of speech problems in 
their offspring. Our previous study that was 
conducted on mothers of 35 healthy 3-5-year-
old children (control group) and 77 children 
diagnosed with speech problems showed a 
significant association between either call 
time (P=0.002) or history of mobile phone use 
(months used) and speech problems in the off-
spring (P=0.003). In our previous study, other 
exposures had no effect on the occurrence of 
speech problems. As mentioned before, a ma-
jor limitation of our previous study was ignor-
ing the possible role of before pregnancy RF-
EMF exposures.

The findings of our new study failed to show 
a statistically significant association between 
the use of mobile phone and speech problems 
in the offspring either for maternal exposures 
before pregnancy or during pregnancy. How-

ever, this study showed statistically significant 
associations between the use of cordless phone 
and speech problems in the offspring for both 
before pregnancy and during pregnancy ma-
ternal exposures (P=0.005 and P=0.014, re-
spectively). Furthermore, significant associa-
tions were observed between the living in the 
vicinity of power lines and speech problems 
again for both before pregnancy and during 
pregnancy maternal exposures (P=0.003 and 
P=0.002, respectively). However, exposure to 
other sources of non-ionizing radiation includ-
ing EMFs generated by CRT had no effect on 
the occurrence of speech problems. This was 
possibly due to high rate of mobile phone use in 
both groups. Given this consideration, as mo-
bile phone use rates before pregnancy in cases 
and controls were 97.6 and 100%, respectively 
and during pregnancy the rates were 95.8 and 
100% in cases and controls, respectively, this 
study could not show any link between mobile 
phone use and speech problems in offspring. 
Our findings also showed that exposure to ion-
izing radiation (e.g. radiography before and 
during pregnancy) was not associated with the 
occurrence of speech problems. 

Although this study has some limitations 
such as its small sample size and reliance on 
self-reporting, its findings lead us to this con-
clusion that the higher-than-ever levels of ma-
ternal exposure to some sources of RF-EMFs 
such as cordless phones or extremely low 
frequency electromagnetic fields (ELF-EMF) 
such as power lines can be associated with 
the occurrence of speech problems in the off-
spring. From a broader point of view, the find-
ings obtained in this study cannot support the 
results reported by Taylor et al. who showed 
that maternal exposure to mobile phones dur-
ing pregnancy can cause behavioral problems 
in mice which are similar to ADHD [1, 23]. 
Moreover, our new study cannot support the 
findings obtained in our previous study which 
showed a significant association between ei-
ther the call time or history of mobile phone 
use (months used) and speech problems in the 
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offspring [4]. In spite of this, our findings at 
least to some extent, are in line with a recent 
report which found no association between 
maternal cell phone use and low communi-
cation skills. Interestingly, this study even 
showed a beneficial association between ma-
ternal cell phone use during pregnancy and the 
child’s neurodevelopment [24]. In our study, 
in a similar pattern, no cell phone use before 
pregnancy and during pregnancy were re-
ported by 100% of control women, while no 
cell phone use before and during pregnancy in 
cases were 97.6% and 95.8%, respectively. 

Although this study has some limitations 
such as small sample size and reliance on self-
reporting, it leads us to this conclusion that 
higher-than-ever levels of maternal exposure 
to some sources of ELF-EMF and RF-EMF 
could be linked to the offspring speech prob-
lems.

Conclusion
This study showed statistically significant 

associations between the use of cordless 
phone and offspring speech problems for both 
“before pregnancy” and “during pregnancy” 
maternal exposures. Regarding mobile phone 
use, due to high rate of mobile phone use in 
both groups, no association was found be-
tween mobile phone use and speech problems 
in offspring. Significant associations were 
observed between the living in the vicinity 
of power lines and speech problems again for 
“before pregnancy” and “during pregnancy” 
maternal exposures.

This study has some limitations but it leads 
us to this conclusion that higher-than-ever lev-
els of maternal exposure to electromagnetic 
fields could be linked to the offspring speech 
problems.
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