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Abstract

matter.

during pregnancy in 2020.
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Background: Despite the lack of conclusive and proven supporting epidemiologic data about the association between cell phone
radiofrequency electromagnetic fields (RF-EMF) and the developing fetus complications, there are frequent discussions about this

Methods: A medical student interviewed eligible pregnant women admitted to Al Zahra Hospital, an academic referral hospital in
the North of Iran, to fill questionnaires intended to assess maternal demographic data and their attitude towards cell phone use

Results: A total of 322 pregnant women with the mean age of 30.12 & 6.81 years enrolled in the survey, in which 3.1% of them were
non-cell phone users, and 6.052% of all did not use a cell phone during the first trimester. Also, 38.81% of them mentioned healthcare
providers as the main source of obtaining information, while 40.6% did receive any information. The mean years of cell phone use
and the daily hours were 8.26 &+ 4.1and 2.66 =+ 2.02, respectively. Also, 64.3% believed that cell phone use poses risks to the fetus,
while 26.7% had no idea. A positive association was also found concerning maternal awareness from cell phones harmfulness to the
fetus and maternal education, residency, and employment (P < 0.0001).

Conclusions: In this study, the majority of pregnant women believed that cell phone use during pregnancy could be harmful to the
fetus; however, most of them were cell phone users with no special consideration even during the first trimester. It seems that the
importance of the issue must be revealed to them by more healthcare providers’ interventions.

1. Background

Recently, serious public concerns are raised regarding
the possible health risks of cell phone radiofrequency elec-
tromagnetic fields (RF-EMF) (1). According to the litera-
ture, pregnant women are at increased risk of such adverse
health effects (2), particularly regarding the sensitivity of
early embryos to environmental exposures (3), which is
similar to general anesthetics-related neurotoxicity in de-
veloping the brain during pregnancy (4-8). While prob-
lems related to these exposures may not appear after birth,
the possibility of long-term complications has always been
raised. Despite the unknown nature and the underlying
mechanism of the fetus’s vulnerability to cell phone radi-
ation (9), recent studies have shown that it may be linked
to free radicals generation, oxidative stress, and even cell

damage (10). Some studies demonstrated a significant as-
sociation between the risk of abortion, congenital mal-
formations, childhood behavioral disorders, and excessive
maternal cell phone use (5, 6, 11-19). Overall, it should be
noted that although the negative effects of cell phone use
during pregnancy have remained controversial and cur-
rently available evidence are inconsistent, cell phone use
poses a potential risk (20-22). Therefore, it is wise to pre-
vent unnecessary exposures.

2. Objectives

The aim of this study was to investigate the maternal
attitude towards the vulnerability of the developing fetus
to cell phone radiation, and some related factors among
women admitted to AL-Zahra Hospital.
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3. Methods

Following a cross-sectional design, the current study
is conducted on pregnant women admitted to AL-Zahra
Hospital, an academic and referral center affiliated to
the Guilan University of Medical Sciences (GUMS), during
2020.

Inclusion criteria: Pregnant women candidate for nor-
mal vaginal delivery (NVD) or cesarean section (C-section),
stable hemodynamic status, willingness to participate in
the present study, and giving informed consent.

3.1. Exclusion Criteria

Inability to communicate due to linguistic barriers,
suffering from a special medical condition or other rea-
sons, and unwillingness to participate.

Initially, written informed consent was obtained from
all participants before entering the study and after a
comprehensive introduction to the study protocol. Data
were collected using a researcher-developed question-
naire, which contained items on demographic data, fre-
quency of cell phone use, and attitudes towards the vul-
nerability of the developing fetus to cell phone radiation.
Its content, reliability, and validity were confirmed by 10
GUMS faculty members. All questionnaires were filled by
amedical student.

3.2. Statistical Analysis

Data analysis was administered using SPSS version 21
by Chi-square and one-way ANOVA tests. Statistical signif-
icance was considered when P-value < 0.05.

4. Results

A total of 322 cases with the mean age of 30.12 + 6.81
(15 - 44) years enrolled in this survey. Of which, 84.5% were
housewives, 3.4 illiterate, 13.4% had academic education,
15.5% were employed, 60.6% urban, and 37% gravid1 (Table
1). Also, 96.9 % used cell phones during pregnancy.

For38.81% of them, healthcare providers were the main
source of obtaining information, and 40.6% declared re-
ceiving no information. Of all participants, 3.1% were non-
users, and 6.052% did not use a cell phone during the first
trimester. The mean years of mobile use and hours of daily
use of cell phone were 8.26 4 4.1 and 2.66 =+ 2.02, respec-
tively (Table 2). According to the findings, 64.3% believed
that cell phone use poses risks to the fetus while 26.7%
had no idea. A positive correlation was found concerning
the awareness about cell phone harmfulness and maternal

Table 1. Distribution of Maternal Characteristics

Variable No. (%)
Age

<20 25(7.8)

21-30 146 (45.3)

31-40 126 (39.1)

> 40 25(7.8)
Employment status

Employment 50 (15.5)

House wife 272 (84.5)
Education

Illiterate 11(3.4)

Under diploma 115 (35.7)

Diploma 153 (47.5)

Academic 43(13.4)
Residency

Urban 195(60.6)

Rural 127(39.4)
Gravidity

G1 119 (37)

G2 136 (42.2)

> G3 67(20.8)

age, education, and residency (P < 0.0001). A positive cor-
relation was also found concerning maternal awareness
about cell phone harmfulness to the fetus and maternal ed-
ucation, residency, employment, as well as other reasons
for cell phone use (P < 0.0001) (Table 3).

5. Discussion

In this study, the majority of pregnant women be-
lieved that cell phone radiation exposure during preg-
nancy could be associated with negative impacts on fetus
health outcomes, while most of them used cell phones
with no limitation. It seems that individuals do not act
as they believe, or the importance of the issue has not
been discussed properly to them. A little percent of them
avoided cell phone use during the first trimester, while
most of them acknowledged that the cell phone was harm-
ful to the developing fetus. Nearly half of them received no
information regarding the issue and the medical team was
only the source of information among limited cases.

These findings indicate the considerable contribution
of medical teams, particularly obstetrics, in providing ac-
curate information to pregnant women. Studies indicate
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Table 2. The Pattern of Cell Phone Use During Pregnancy

Variables No. (%)
Mobile use during the first trimester
No 22(6.52)
Yes 300(93.16)
Wi-Fi use
Yes 86 (26.7)
No 236 (733)
Mobile placement
Handbag 94 (30.1)
Pocket 32(10.3)
60 to 70 cm away from the body 134 (42.9)
Others 52(16.7)
The mean years of mobile use, mean + SD 8.26 £ 4.1(1-18)

(min-max)
The mean, h/d, mean + SD (min-max) 2.66 1 2.02(0.5-10)
Using mobile for the other purposes

Yes 257(79.8)

No 65(20.2)

thatalthough the issue has not been definitely proven, and
cell phone use during pregnancy may be associated with a
small impact on birth outcomes, the accumulative impact
on public health may be considerable (23).

Similar studies have shown that maternal cell phone
use wasrelated to high education, younger age, and higher
socioeconomic status (6, 11, 12). In this study, a positive as-
sociation was found between maternal awareness about
potential risks of cell phone use for the fetus and higher
education, urbanity, and employment. Meaning those in-
dividuals with higher education, living in urban areas,
employed, and those who used cell phone for other pur-
poses, like playing games or listening to music, rather than
talking, were more aware of this matter. Because several
factors contribute to this matter, various studies have re-
ported different rates of cell phone use during pregnancy.

To the best of our knowledge, few studies have focused
on the issue in Iran. Mahmoudabadi et al. (3), in a case-
control study, reported that cell phone use by pregnant
women was associated with early spontaneous abortions.
Following an experimental design, Bahreyni Toossi et al.
(10) found that cell phone waves could induce oxidative
stress and tissue damage in offspring mice.

In a prospective multi-center cohort study, Boileau et
al. (24) investigated the adverse effects of mobile phone
radiation on the human fetus. They analyzed 1378 medi-
cal charts and found that 99.3% of mothers used a mobile
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phone during pregnancy. Also, they reported a mean call
time of 29.8 min. Their remarkable finding was that phone
times for more than 30 min per day by pregnant women
caused negative effects on fetal growth (24). Comparing
to the results of our study, both the number of users and
the mean daily phone time were higher. In the study by
Papadopoulou et al. (13), which is performed in Norway,
9.8% of the participants did not use cell phones during
pregnancy. Zarei et al. (14) found that child speech prob-
lems were significantly associated with a history of ma-
ternal long cell phone call time during pregnancy. In Di-
van et al. study (15) from Danish, 60% of pregnant women
were non-users. They also reported that prenatal and early
postnatal exposure to cell phone radiation were associated
with behavioral disorders such as hyperactivity (15). Tsarna
et al. planned a meta-analysis and found that the use of
cell phones during pregnancy was significantly associated
with preterm labor and a shorter duration of pregnancy
(23). In a population-based birth cohort study on 2618 chil-
dren, Guxens etal. (12) concluded that teacher-reported be-
havioral disorders at the age of seven were associated with
cell phone use during pregnancy. There are also evidence
indicating an association between cell phone use during
pregnancy and low birth weight (16). Experimental stud-
ies showed that intrauterine exposure to cell phone radi-
ation affects the developing brain of the fetus (17, 18). Ac-
cording to these researches, the lack of a definite conclu-
sion in this regard can be attributed to the fact that they
could not assess other variables that likely contribute to
such outcomes, such as chromosomal abnormalities, ma-
ternal comorbidities, or other environmental harmful ex-
posures.

The socioeconomic and nutritional status may also
contribute to a child’s development (3). Moreover, it can-
not be argued that cell phone is the only source of RF-EMF.
Meanwhile, the results of animal studies cannot be easily
generalized to humans, mainly because the depth of expo-
sure in the human brain and animals are not comparable,
which means a difference in the amount of received radi-
ation (19, 25). Overall, this study demonstrated that cell
phone use is quite common among pregnant women refer-
ring to our hospital. Complete avoidance of cell phone use
cannot be recommended; however, considering the cur-
rent alarming evidence, its usage should be restricted, par-
ticularly during the first trimester.

5.1. Limitations

Although this study provided valuable information re-
garding cases referring to a public hospital, patients refer-
ring to the private sector are not considered. Our litera-
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Table 3. Maternal Attitude Towards the Vulnerability of the Developing Fetus to Cell Phone Radiation and Some Related Factors

Maternal Attitude Towards Cell-Phone Use Harmfulness, No. (%)

Variables P-Value
Yes No Idon’t Know
Age 0.1
<20 11(44) 3(12) 11(44)
2130 103 (70.5) 8(5.5) 35(24)
31-40 76 (60.3) 16 (12.7) 34(27)
> 40 17(68) 2(8) 6(24)
Mean =+ SD 29.87 £ 6.6 31.93 = 7.42 30.1+£7.08 0315
Employment status 0.002
Employed 43(86) 3(6) 4(8)
House wife 164 (60.3) 26(9.6) 82(30.1)
Education 0.0001
Hliterate 4(36.4) 5(45.5) 2(18.2)
Under diploma 57(49.6) 13 (11.3) 45(39.1)
Diploma 108 (70.6) 9(5.9) 36(23.5)
Academic education 38(88.4) 2(4.7) 3(7)
Residency < 0.0001
Urban 142(72.8) 20(10.3) 33(16.9)
Rural 65(51.2) 9(7.1) 53(41.7)
Gravidity 0.266
G1 74(62.2) 9(7.6) 36(30.3)
G2 95(69.9) 13(9.6) 28(20.6)
G3 38(56.7) 7(10.4) 22(32.8)
Other uses of cell-phone < 0.0001
Yes 146 (56.8) 29 (11.3) 82(31.9)
No 61(93.8) 0(0) 4(6.2)
Years of cell-phone use, mean =+ SD 815 £3.95 9.82 £ 5.02 7.98 £ 4.03 0.093
Hours of daily use of cell-phone, 211+174 4.86 +2.04 3.19 £ 2.01 < 0.0001

mean =+ SD

ture review indicated no similar study on this topic, which,
while indicating the novelty of our study, also revealed the
limitation of discussion about this important issue.

5.2. Conclusions

According to the findings, the majority of participants
were using cell phones during pregnancy, while acknowl-
edging its potential risks. They had no special considera-
tion even during the first trimester. Those living in urban
areas, employed women, and those with higher education
had higher awareness about this issue. They also more pre-
ferred to use cell phones for non-talking purposes. Con-
sidering the potential risk of exposure to cell phone radia-
tion, the medical team’s intervention is crucial to increase

awareness about this matter.
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