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Association of electronic screen exposure i

with depression among women in early
pregnancy: a cross-sectional study
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Abstract

Background Previous studies indicated that excessive engagement in digital devices could lead to negative psy-
chological impacts in general population. We aimed to determine the association of electronic screen exposure
with depression among women in early pregnancy.

Methods A cross-sectional study was conducted from June 2021 to June 2022. A total of 665 women in early preg-
nancy were recruited and the information included socio-demographic characteristics, screen exposure and Patient
Health Questionnaire —9 depression scale.

Results Among the women in early pregnancy, the total daily smartphone viewing time was the longest (median
[P25-P75], 5 [3-6] hours/day) in the three types of electronic screen exposure. The total daily smartphone viewing
time (P=0.015, OR[95%C/1=1.09[1.11-1.18]), smartphone (P=0.016, OR[95%C/] = 1.24[1.04—1.47]) and television view-
ing time (P=0.006, OR[95%C/]=1.35[1.09-1.67]) before nocturnal sleep were significantly associated with depression
among women in early pregnancy. The thresholds calculated by receiver operator characteristic curves were 7.5 h/
day, 1.5 h/day and 1.5 h/day, respectively. In addition, women with higher scores of smartphone addiction were
more susceptible to depression (P<0.001, OR[95%C/1=1.11[1.07-1.16]). The top three smartphone usages in women
with depression were watching videos (22.0%), listening to music (20.9%) and playing games (16.7%).

Conclusions In conclusion, electronic screen exposure, including screen viewing time, smartphone addiction and prob-
lematic smartphone use was associated with depression among women in early pregnancy. Further studies are warranted
to verify the conclusions.
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excessive use of electronic products with screens could
result in various physical symptoms among general
population. Pathological or compulsive use of the inter-
net (often conceptualized as internet addiction) were
more likely to have sleep problems or reduced sleep
duration [1, 2]. Besides, prolonged exposure to elec-
tronic screens were associated with elevated risks of
breast cancer [3], lower birth weight [4], hypertensive
disorders of pregnancy [5]. There were many mediators
and moderators involved [6], such as prolonged seden-
tary time, shortened sleep time, social exclusion and so
on.

Excessive engagement in digital devices could also lead
to negative psychological impacts. In older children and
youth, higher levels of television or digital media time
were associated with higher levels of depression, anxi-
ety, and inattention; higher levels of video game time
were associated with higher levels of depression, irri-
tability, inattention, and hyperactivity [7]. Additionally,
higher levels of electronic learning time were associated
with higher levels of depression and anxiety [7]. Similar
situations existed among university students. A cross-
sectional study conducted in 2019 indicated that both
severities of internet gaming disorder and social media
addiction were associated with depression, anxiety and
stress [2]. Furthermore, not all screen time was created
equal: associations with mental health varied by activity
and gender. Girls generally demonstrated stronger asso-
ciations between screen media time and mental health
indicators than boys. Heavy internet users (>5 h/day)
were 166% more likely to have clinically relevant levels of
depressive symptoms than low users among girls, com-
pared to 75% more likely among boys) [8]. A recent study
showed that cyberbullying, lack of sleep, and lower physi-
cal activity mediated the link between social media use
and mental health among girls but not boys [9].

It is worth noting that prolonged screen viewing time
not only exists in general population but also in preg-
nant women. A cross-sectional survey [10] conducted
in 2015 indicated that 62.6% pregnant women reported
prolonged mobile phone viewing (>1 h/day). Moreover,
pregnant women in the second pregnancy were more
likely have longer screen viewing time than those in the
first pregnancy [10]. A case-control study [5] carried out
in 2019 showed that, the median using time of smart-
phone (and/or tablet computer) among healthy pregnant
women was 5.5 h/day. The above researches noticed the
length of screen time, but did not explore the influence
on the health of pregnant women. In addition, the use
of electronic products, such as internet gaming [2] and
social media [11], also has varying impacts on health.
However, studies examining the impact of electronic
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screen exposure among pregnant women are yet to be
seen.

As is well-known to all, women in the first trimester
of pregnancy are more prone to suffer from a variety
of psychological illnesses, including depression, anxi-
ety and hypomanic symptoms [12-15]. Importantly, the
incidence of depression is particularly high, peaking at a
staggering 31.4% [16]. Hence, we expected an association
of screen time and usage with depression among women
in the first trimester of pregnancy.

The present study aimed to determine the association
of electronic screen exposure (mainly including viewing
time and usages) with depression among women in early
pregnancy (< gestation week 14). If the viewing time were
related to depression, we would calculate the thresh-
old hours for the women in early pregnancy. Thus, an
improved understanding of maternal health care could be
provided.

Methods

Ethics approval

The present study was performed in accordance with the
Declaration of Helsinki, and was approved by the ethics
committee of Liyang People’s Hospital (No. 2021003). In
our database, the participants’ information of name and
telephone number was anonymized.

Study design and sample size determination

We carried out a cross-sectional study by convenience
sampling in the hospitals where our team members were
located from June 2021 to June 2022. The sample size
was calculated by the Epicalc 2000 software. As this was
a cross-sectional study, we clicked “sample-precision-
single proportion” in sequence in the software based on
the assumptions: Considering proportion 15%, precision
3% and confidence interval (CI) 95%. The sample size
was determined to be 544. Taking account of the non-
response rate, we added 20% more sample size and finally
recruited 665 participants.

Participants

This investigation was conducted in Changzhou and
Wuxi two cities, which are both located in south Jiangsu
province and two of the developed areas in China. The
recruited hospitals included Liyang people’s hospi-
tal, Jiangxi community health service center, Shuofang
community health service center, and Wuxi Honggiao
hospital. We excluded pregnant women diagnosed with
diabetes mellitus, hyperthyroidism, hypothyroidism, pol-
yembryony, hypertension during pregnancy and infec-
tious diseases. All pregnant women were asked to fill out
digital questionnaires by scanning a two-dimensional
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code. To ensure all of them were voluntary to participate
in, we set the first question was “Whether are you will-
ing to join in this investigation?”. If the answer were “Yes’,
the investigation would continue; otherwise, the process
would terminate.

Questionnaire

Participants’ information was collected from digital ques-
tionnaires. There were an array of variables in the ques-
tionnaire, including socio-demographic characteristics,
screen exposure, Patient Health Questionnaire (PHQ) -9
depression scale. Details were displayed in Fig. 1. In the
present study, products with electronic screen included
personal computers, smartphones (and/or tablet com-
puters like iPad) and televisions. Screen time was calcu-
lated as the daily average hour spent on the electronic
products mentioned above in the past 12 weeks. Particu-
larly, screen time before nocturnal sleep was recorded.
The usages of personal computer involved three options:
most time for entertainment, most time for work and
halves for both. The usages of smartphone involved eight
options: work, chatting, watching videos, playing games,
social communication, shopping, listening to music and
others. Every woman could choose no more than three
most frequent functions among those options. The
above information was self-reported by the participants
through recollection. To detect the smartphone addiction
among women during early pregnancy, a short version
of the Smartphone Addiction Scale for Chinese Adults
(SAS-CA) [17] was applied. This version consists of 11
items with a 5-point scale (1 = “strongly disagree” and 5
= “strongly agree”). The higher scores meant more seri-
ous smartphone addiction. Cronbach’s alpha of the cur-
rent sample was 0.878. We used PHQ-9 depression scale
[18, 19], a 9-item module, to assess depression among
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pregnant women. The Cronbach’s alpha of PHQ-9 was
reported to be 0.89 [20]. If the total score > 5, the woman
would be diagnosed with depression [20].

Statistical analysis

IBM SPSS Statistics 25 (IBM Corp., Armonk, NY, USA)
software was used to perform statistical analysis. The
significance level (a) was declared at 0.05. Mean * stand-
ard deviation (SD) was applied to describe the continu-
ous data if it met the normal distribution (verified by
Kolmogorov-Smirnov and Shapiro-Wilk tests); otherwise,
medians and quartiles (25th — 75th percentile value) were
applied. Ratios were used to describe the enumeration
data. To detect the differences between two groups, the
t test or Mann-Whitney U test was applied for the con-
tinuous data, depending on the normality; the x2 test
was applied for the enumeration data. Logistic regression
models were applied to multivariate analysis while con-
trolling for the confounders. Receiver operator character-
istic (ROC) curve, area under curve (AUC) and Youden
Index were used to determine the best threshold hours of
screen exposure time among women in early pregnancy.

Results

General characteristics

Among all early pregnant women who met the inclusion
criteria, 37 declined to participate in this study. Hence,
we finally recruited 665 participants. There were 108
(16.2%) women diagnosed with depression, while the
other 557 (83.8%) women were not. Table 1 reported the
participants’ general characteristics. Of the 665 partici-
pants, 368 (55.3%) were in their first pregnancy, and 297
(44.7%) were in their second pregnancy. The average ges-
tation week was 10.67+1.69, and the average body mass
index (BMI) of pre-pregnancy was 22.72+4.08 kg/m?

age, gestation week, body mass index of pre-pregnancy)

Gocio—demographic characteristics

history of pregnancy and delivery)

structure of questionnaire

screen exposure

education level
total daily screen time

screen time before nocturnal sIeep)

usages

smartphone addiction scale)

N

/Patient Health Questionnaire -9 depression scale)

Fig. 1 The questionnaire structure of the present study
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Table 1 Characteristics of the study participants
Variable Descriptive Depression group Control group P
Age (n, %)
18-25 years old 8(17.7) 16 (14.8) 102 (18.3) 0.87
26-30 years old 315 (47.4) 58 (53.7) 257 (46.1)
31-40 years old 228 (34.3) 33(30.6) 195 (35.0)
41-45 years old 4(0.6) 1(0.9) 3(0.5)
Education level (n, %)
High school degree or less 284 (42.7) 54 (50.0) 230 (41.3) 0.319
Associate degree 179 (26.9) 21(194) 158 (28.4)
Undergraduate degree 176 (26.5) 28 (25.9) 148 (26.6)
Graduate degree 26 (3.9 5(4.6) 21(3.8)
Parity (n, %)
First pregnancy 368 (55.3) 58 (53.7) 310 (55.7) 0.709
Second pregnancy 297 (44.7) 50 (46.3) 247 (44.3)
Gestation week (Mean +SD? 1067 +1.69 1031417 10.74+167 0015
BMI® (kg/m?) of pre-pregnancy (Mean = SD? 2272+408 22.80+433 2270+4.03 0818
History of abortion frequency (Median [25—75%)) 0(0-1) 0(0-1) 0(0-1) 0.787

2 D standard deviation, ® BMI body mass index
*P<0.05

Except for the gestational week (P=0.015), which was
statistically significant, none of the other factors were.

Exposure of electronic screens among women in early
pregnancy

The median (25-75%) total computer viewing time was
2 (0-6) hours/day, while most women did not use com-
puters before nocturnal sleep. About half women (45.4%)
used computers only for work. The median (25-75%)
total smartphone viewing time was 5 [3—6] hours/day,
and the viewing time before nocturnal sleep was 1 (1,
2) hours/day. Each smartphone usages had different

frequencies and percentages. The top three usages were
chatting (28.6%), watching videos (22.4%) and work
(15.7%). The median (25—75%) total television viewing
time was 1 (0-2) hours/day, and the viewing time before
nocturnal sleep was 0 (0-1) hours/day. Television view-
ing was almost all for entertainment among participants
in our study. Details were showed in Table 2.

Association of screen exposure time with depression
among women in early pregnancy

Since the screen exposure hours were lack of normal-
ity, we conducted Mann-Whitney U tests to detect the

Table 2 Exposure of electronic screens among women in early pregnancy

Electronic product Daily viewing hours

(Median [25—-75%)])

Electronic product Usage

Frequency (n) Percentage (%)

Computer Total 2 (0-6) Computer
Before nocturnal sleep 0 (0-0)

Smartphone  Total 5(3-6) Smartphone
Before nocturnal sleep 1 (1-2)

Television Total 1(0-2) Television

Before nocturnal sleep 0 (0-1)

Work 302 454
Entertainment 198 29.8
Both 165 248
Work 239 15.7
Chatting 435 286
Watching videos 341 224
Playing games 60 39
Social communication 183 120
Shopping 137 9.0
Listening to music 86 56
Others 42 28

Almost all for entertainment
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differences of screen exposure time between women with
and without depression. Then, we performed Logistic
regression by adjusting the gestation week. Table 3 indi-
cated that total daily smartphone viewing time (?=0.015,
OR[95%CI]1=1.09[1.11-1.18]), smartphone (P=0.016,
OR[95%CI]=1.24[1.04-1.47]) and television viewing
time (P=0.006, OR[95%CI]=1.35[1.09-1.67]) before
nocturnal sleep were significantly associated with depres-
sion among women in early pregnancy. The exposure
hours were longer in women with depression than those
in women without depression. In addition, women with
higher scores of smartphone addiction were more sus-
ceptible to depression (P<0.001, OR[95%CI]=1.11[1.07-
1.16]). Total daily computer and television viewing time,
and computer viewing time before nocturnal sleep were
not significantly related to depression among women in
early pregnancy (all P>0.05).

Association of electronic products’ usages with depression
among women in early pregnancy

We conducted a x2 test to analyze the difference of com-
puter usages among women with and without depres-
sion, but no statistically significance was found (P>0.05).
The top three smartphone usages (excluding “Others”) in
women with depression were watching videos (22.0%),
listening to music (20.9%) and playing games (16.7%).
Please see Additional file 1 and Fig. 2. Since there were
too many categories of smartphone usages, the statistical
analysis was not applicable.

Threshold hours of screen exposure time among women

in early pregnancy

Based on the results in Table 3, we carried out ROC curves
and calculated Youden Indexes to determine the best
threshold hours of screen exposure time among women
in early pregnancy (see Table 4 and Additional files 2—4).
The threshold of total smartphone viewing time was
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7.5 h/day, with the sensitivity 0.315 and specificity 0.795
(AUC=0.567, P=0.026). The threshold of smartphone
viewing time before nocturnal sleep was 1.5 h/day, with
the sensitivity 0.537 and specificity 0.553 (AUC=0.571,
P=0.019). The threshold of television viewing time before
nocturnal sleep was 1.5 h/day, with the sensitivity 0.250
and specificity 0.882 (AL/C=0.571, P=0.020).

Discussion

Among the women in early pregnancy, the total daily
smartphone viewing time was the longest in the three
types of electronic screen exposure. Moreover, we sug-
gested that total daily smartphone viewing time, smart-
phone and television viewing time before nocturnal sleep
were associated with depression among women in early
pregnancy, and the thresholds were 7.5 h/day, 1.5 h/day
and 1.5 h/day, respectively. Women with higher scores
of smartphone addiction were more susceptible to
depression.

According to the previous and current studies, the
exposure time of smartphone screen has been get-
ting longer among pregnant women in China. A cross-
sectional survey [10] conducted in 2015 indicated that
62.6% pregnant women reported mobile phone viewing
time>1 h/day. However, our previous study [5] carried
out in 2019 showed that, the median using time of smart-
phones among healthy pregnant women was 5.5 h/day.
The present study was conducted in 2022, and indicated
the median viewing time of smartphone among women
in early pregnancy was 5 h/day. The longer exposure time
of smartphone might result from the widely use of 4G/5G
network and various applications (APPs) with plural
functions. Nevertheless, our studies were all located in
south Jiangsu province, which could not represent all the
districts in China.

It has been well demonstrated that overuse of smart-
phone or smartphone addiction is significantly related

Table 3 Differences of screen exposure time between women with and without depression

Variable Women with depression Women without P Pagj OR%,
(Median [25—75%)]) depression (95%CIP)
(Median
[25—75%])
Total daily computer viewing hours 1(0-6) 2 (0-6) 0.522 0.636 0.99 (0.93-1.05)
Computer viewing hours before nocturnal sleep 0(0-1) 0 (0-0) 0.119 0.175 1.10 (0.96-1.26)
Total daily smartphone viewing hours 5 (3-8) 4 (3-6) 0.025" 0015 1.09 (1.11-1.18)
Smartphone viewing hours before nocturnal sleep 2(1-2) 1(01-2) 0013 0016 124 (1.04-147)
Scores of smartphone addiction 1(0-2) 1(0-2) <0001"  <0001" 1.11(1.07-1.16)
Total daily television viewing hours 0.5 (0-1.75) 0(0-1) 0513 0.497 1.04 (0.93-1.16)
Television viewing hours before nocturnal sleep 22 (17.25-26) 18 (14-22) 0.008™ 0.006™ 1.35(1.09-1,67)

2 OR Odds Ratio, °CI Confidence interval
*P<0.05; "P<0.01
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Fig. 2 Depression percentages of different smartphone usages
Table 4 Threshold hours of screen exposure time determined by ROC? curves
Variable Area P OR® Threshold  Sensitivity  Specificity ~ Youden index
under (95%CI°)  (hours)
curve
Total daily smartphone viewing hours 0.567 0026°  051-063 75 0315 0.795 0.110
Smartphone viewing hours before nocturnal sleep  0.571 0019  051-063 15 0.537 0.553 0.090
Television viewing hours before nocturnal sleep 0.571 0020°  051-063 15 0.250 0.882 0.132

2 ROC receiver operator characteristic, POR Odds Ratio, °C/ Confidence interval
*P<0.05

to depression among university students [21-23] and
adults [24], which is consistent with the results of pre-
sent study. The accurate mechanisms remained unclear,
whereas the prolonged sedentary time might play an
important role in the relationship between smartphone
overuse and depression. As sitting hours increased, uni-
versity students’ stress, anxiety, and depression signifi-
cantly increased despite controlling for sex, economic
level, body mass index, underlying disease, and health
self-management [25]. A meta-analysis indicated that
screen time accounted for 57.2% of total sedentary time
in adults during the COVID-19 pandemic, and increases
in sedentary time were negatively correlated with global
mental health, depression, anxiety and quality of life,

irrespective of age [26]. Therefore, total daily smartphone
screen time and sedentary time should be kept within
reasonable limits.

Exposure to electronic screens before nocturnal sleep
was particularly related to depression among women in
early pregnancy, which should be paid more attention to.
People with smartphone addiction were inclined to post-
pone their bedtime [22]. If individuals use smartphones
in low light conditions, the blue light generated from
smartphones would significantly decrease sleepiness and
confusion-bewilderment [27]. However, short sleep dura-
tion was established as a risk factor of depression [22,
28] in adults. Hence, screen time before nocturnal sleep
should be strictly controlled.
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In spite of the hazardous effects of prolonged screen
time, electronic devices are irreplaceable in modern
life, and it is necessary to determine the appropri-
ate threshold time for the target population. In our
study, the thresholds of total smartphone viewing time,
smartphone and television viewing time before noc-
turnal sleep were calculated as 7.5 h/day, 1.5 h/day and
1.5 h/day, respectively. Although the AUCs were all
less than 0.6 and Youden Indexes were around 0.1, the
specificity of total smartphone viewing time and televi-
sion viewing time before nocturnal sleep was 0.795 and
0.882, respectively. In other words, women with screen
time below those thresholds might not be depressed.
Still, the conformation of thresholds should be war-
ranted by more large scale and multi-center studies.

Besides the exposure time of smartphone, the usages
might be also correlated with depression in women dur-
ing early pregnancy. The top three smartphone usages
(excluding “Others”) in women with depression were
watching videos (22.0%), listening to music (20.9%) and
playing games (16.7%). Although these results were
concluded from descriptive analyses but not statistical
inferences, it could be supported by other researches.
Among Korean middle school students, the order of the
usage types with the highest influence on smartphone
addiction was: enjoying music/videos, social network
service, and study [29]. A large-scale cross-sectional
study suggested that social media and video games
was related to the symptoms of psychiatric disorders,
including anxiety and depression [30]. Nonetheless,
the mechanism of the relationships between different
smartphone usages and depression were unknown.

Finally, we didn’t find any statistical significance of
computer screen exposure. Since a variety of computer
functions can be replaced by smartphones, people
tend to use smartphones more frequently. As a result,
computers were used mainly for work by most women,
whereas only 29.8% were only for entertainment. Then,
the exposure hours of computer were fewer than those
of smartphone, especially before nocturnal sleep. So,
the computer screen exposure might not be a risk fac-
tor for women in early pregnancy.

Limitations were also existed in our study. Firstly,
the electronic screen time was self-reported by par-
ticipants, resulting in the inaccuracy hours of screen
time. Secondly, the present study was a cross-sectional
study, so we could not determine whether the depres-
sion caused the high screen time or the raised screen
time caused the depression. Thirdly, the thresholds
were calculated for depression, which might not be
suitable for other disorders. Finally, there was a lack
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of generalizability due to the specific sample charac-
teristics defined by the inclusion criteria in the cur-
rent study. Given this, a multi-center, follow-up, cohort
study should be conducted.

Conclusions

In conclusion, electronic screen exposure, including total
daily smartphone viewing time, smartphone and televi-
sion viewing time before nocturnal sleep, were associ-
ated with depression among women in early pregnancy;
the maximum exposure time we recommended was less
than 7.5 h/day, 1.5 h/day and 1.5 h/day, respectively.
Pregnant women should also refrain from smartphone
addiction. Lastly, further studies are warranted to verify
the conclusions.

Abbreviations

@ Confidence interval

PHQ Patient Health Questionnaire

SAS-CA  Smartphone Addiction Scale for Chinese Adults
SD Standard deviation

ROC Receiver operator characteristic

AUC Area under curve

BMI Body mass index

APP Application

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512978-024-01869-z.

Supplementary Material 1.
Supplementary Material 2.
Supplementary Material 3.
Supplementary Material 4.
Supplementary Material 5.

Acknowledgements
Not applicable.

Author contributions

D.Z.and S.T. contributed to the study conception and design. Material
preparation, data collection and analysis were performed by H.Z. and QW.
The first draft of the manuscript was written by QY. and S.T, and all authors
commented on previous versions of the manuscript. All authors read and
approved the final manuscript.

Funding

This research was funded by the youth scientific projects of Changzhou
hygiene and health committee (Grant Number QN202136) and the Jiangsu
scientific projects of maternity and child health care (Grant Number F202011).
The funding body has played no role in study design; collection, analysis

and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication.

Data availability
All data generated or analysed during this study are included in this published
article and Additional file 5.


https://doi.org/10.1186/s12978-024-01869-z
https://doi.org/10.1186/s12978-024-01869-z

Yang et al. Reproductive Health (2024) 21:127

Declarations

Ethics approval and consent to participate

The present study was performed in accordance with the Declaration of Hel-
sinki, and was approved by the ethics committee of Liyang People’s Hospital
(No. 2021003). Informed consent was obtained from digital questionnaire,
of which the first question was set as “Whether are you willing to join in this
investigation?” If the answer were "Yes’, the investigation would continue;
otherwise, the process would terminate. The Ethics Committee approved
the procedure for consent of our study, and the Department of Science and
Education permitted the access and use of the medical records described in
our study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 30 October 2023 Accepted: 20 August 2024
Published online: 02 September 2024

References

1. Alimoradi Z, Lin C, Brostrdom A, Bulow PH, Bajalan Z, Griffiths MD, et al.
Internet addiction and sleep problems: a systematic review and meta-
analysis. Sleep Med Rev. 2019;47(1):51-61.

2. Wong HY, Mo HY, Potenza MN, Chan MNM, Lau WM, Chui TK, et al.
Relationships between severity of internet gaming disorder, severity of
problematic social media use, sleep quality and psychological distress. Int
J Environ Res Publ Health. 2020;17(6):1879.

3. Shih YW, Tsai HT. The association between smartphone use and breast
cancer risk among taiwanese women: a case-control study [response to
letter]. Cancer Manag Res. 2021;13:89-90.

4. Lu X, Oda M, Ohba T, Mitsubuchi H, Masuda S, Katoh T. Association of
excessive mobile phone use during pregnancy with birth weight: an
adjunct study in Kumamoto of Japan environment and children’s study.
Environ Health Prev. 2017;22(1):52.

5. LiuY,ChenW,YangY, ChenY, Tang S. Exposure to electronic screen before
nocturnal sleep increases the risk of hypertensive disorders of pregnancy:
a case-control study. J Obstet Gynaecol Re 2021;47(1):698-704.

6. VSN,PT,MN K. Increased screen time as a cause of declining physical,
psychological health, and sleep patterns: a literary review. Cureus J Med
Sci. 2022;14(10):e30051.

7. LiX, Vanderloo LM, Keown-Stoneman C, Cost KT, Charach A, Magu-
ire JL, et al. Screen use and mental health symptoms in Canadian
children and youth during the COVID-19 pandemic. Jama Netw Open.
2021;4(12):2140875.

8. Twenge JM, Farley E. Not all screen time is created equal: associations
with mental health vary by activity and gender. Soc Psych Psych Epid.
2021,56(2):207-17.

9. RMYV, AL AGNSLDH, JL G. Roles of cyberbullying, sleep, and physical
activity in mediating the effects of social media use on mental health
and wellbeing among young people in England: a secondary analysis of
longitudinal data. Lancet Child Adolesc. 2019;3(10):685-96.

10. Xu X, Liu D, RaoY, Zeng H, Zhang F, Wang L, et al. Prolonged screen
viewing times and sociodemographic factors among pregnant women: a
cross-sectional survey in China. Int J Env Res Pub He. 2018;15(3):403.

11. Lin CY, ImaniV, Griffiths MD, Brostrom A, Nygardh A, Demetrovics Z, et al.
Temporal associations between morningness/eveningness, problematic
social media use, psychological distress and daytime sleepiness: medi-
ated roles of sleep quality and insomnia among young adults. J Sleep Res
2021,30(1):e13076.

12. Bodecs T, Horvath B, Kovacs L, Diffellne NM, Sandor J. Prevalence of
depression and anxiety in early pregnancy on a population based Hun-
garian sample. Orvosi Hetilap. 2009;150(41):1888-93.

Page 8 of 8

13. Chan CY, Lee AM, Chung KF, Koh YW, Lam SK, Lee CP, et al. Hypomanic
symptoms in early pregnancy: prevalence and associated factors. Arch
Women Ment HIth. 2021;24(3):463-71.

14. Figueiredo B, Conde A. Anxiety and depression in women and men
from early pregnancy to 3-months postpartum. Arch Women Ment Hith.
2011;14(3):247-55.

15. Redinger S, Norris SA, Pearson RM, Richter L, Rochat T. First trimester
antenatal depression and anxiety: prevalence and associated factors
in an urban population in Soweto, South Africa. J Dev Orig Hlth Dis.
2018;9(1):30-40.

16. Pan-pan Y, Xiao-yu L, Ji-hong XU. The trajectory of depression in Chinese
women from early to late pregnancy. Chin J Disease Control Prev.
2022;26(9):1017-22.

17. Chen H,Wang L, Qiao NN, Cao YP, Zhang YL. Development of the
smartphone addiction scale for Chinese adults. Chin J Clin Psychol.
2017,25(04):645-9.

18. Smith ML, Sanchez SE, Rondon M, Gradus JL, Gelaye B. Validation of the
patient health questionnaire-9 (PHQ-9) for detecting depression among
pregnant women in Lima, Peru. Curr Psychol. 2022;41(6):3797-805.

19. Woldetensay YK, Belachew T, Tesfaye M, Spielman K, Biesalski HK, Kantel-
hardt EJ, et al. Validation of the Patient Health Questionnaire (PHQ-9) as a
screening tool for depression in pregnant women: Afaan Oromo version.
PLOS ONE. 2018;13(2):e191782.

20. Kroenke K, Spitzer RL, Williams JBW. The PUQ-9: validity of a brief depres-
sion severity measure. J Gen Intern Med. 2001;16:606-13.

21. Demirci K, Akgonil M, Akpinar A. Relationship of smartphone use sever-
ity with sleep quality, depression, and anxiety in university students. J
Behav Addict 2015;14(2):85-92.

22. GengY, Gu J,Wang J, Zhang R. Smartphone addiction and depression,
anxiety: the role of bedtime procrastination and self-control. J Affect
Disorders. 2021;293:415-21.

23. Mohamed SM, Mostafa MH. Impact of smartphone addiction on
depression and self-esteem among nursing students. Nurs Open
2020;7(5):1346-53.

24. Jo 'S, BaekIC, Fava M, Mischoulon D, Hong JP, Kim H, et al. Association
of smartphone overuse with depression, anxiety, and other addictive
behaviors: A nationwide community sample of Korean adults. Psychiat
Res. 2021;304:114133.

25. Lee E, Kim Y. Effect of university students'sedentary behavior on stress,
anxiety, and depression. Perspect Psychiatr C. 2019;55(2):164-9.

26. Runacres A, Mackintosh KA, Knight RL, Sheeran L, Thatcher R, Shelley J,
et al. Impact of the COVID-19 pandemic on sedentary time and behav-
jour in children and adults: a systematic review and meta-analysis. Int J
Env Res Pub He. 2021;18(21):11286.

27. Heo JY,Kim K, Fava M, Mischoulon D, Papakostas G, Kim MJ, et al. Effects
of smartphone use with and without blue light at night in healthy adults:
a randomized, double-blind, cross-over, placebo-controlled comparison.
J Psychiatr Res. 2017,87:61-70.

28. Zhail, Zhang H, Zhang D. Sleep duration and depression among
adults: a meta-analysis of prospective studies. Depress Anxiety.
2015;32(9):664-70.

29. Hong YP, Yeom YO, Lim MH. Relationships between smartphone addic-
tion and smartphone usage types, depression, ADHD, stress, interper-
sonal problems, and parenting attitude with middle school students. J
Korean Med Sci 2021;36(19):e129.

30. Schou AC, Billieux J, Griffiths MD, Kuss DJ, Demetrovics Z, Mazzoni E, et al.
The relationship between addictive use of social media and video games
and symptoms of psychiatric disorders: a large-scale cross-sectional
study. Psychol Addict Behav 2016;30(2):252-62.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Association of electronic screen exposure with depression among women in early pregnancy: a cross-sectional study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Ethics approval
	Study design and sample size determination
	Participants
	Questionnaire
	Statistical analysis

	Results
	General characteristics
	Exposure of electronic screens among women in early pregnancy
	Association of screen exposure time with depression among women in early pregnancy
	Association of electronic products’ usages with depression among women in early pregnancy
	Threshold hours of screen exposure time among women in early pregnancy

	Discussion
	Conclusions
	Acknowledgements
	References


