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Abstract

Background: The COVID-19 pandemic has resulted in changes to normal life and disrupted social and economic function
worldwide. However, little is known about the impact of social media use, unhealthy lifestyles, and the risk of miscarriage among
pregnant women during the COVID-19 pandemic.

Objective: This study aims to assess the association between social media use, unhealthy lifestyles, and the risk of miscarriage
among pregnant women in the early stage of the COVID-19 pandemic in China.

Methods: In this prospective cohort study, 456 singleton pregnant women in mainland China were recruited during January
and February 2020. Sociodemographic characteristics, history of previous health, social media use, and current lifestyles were
collected at baseline, and we followed up about the occurrence of miscarriage. Log-binomial regression models were used to
estimate the risk ratios (RRs) of miscarriage for women with different exposures to COVID-19–specific information.

Results: Among all the 456 pregnant women, there were 82 (18.0%) who did no physical activities, 82 (18.0%) with inadequate
dietary diversity, 174 (38.2%) with poor sleep quality, and 54 (11.8%) spending >3 hours on reading COVID-19 news per day.
Women with excessive media use (>3 hours) were more likely to be previously pregnant (P=.03), have no physical activity
(P=.003), have inadequate dietary diversity (P=.03), and have poor sleep quality (P<.001). The prevalence of miscarriage was
16.0% (n=73; 95% CI 12.6%-19.4%). Compared with women who spent 0.5-2 hours (25/247, 10.1%) on reading COVID-19
news per day, miscarriage prevalence in women who spent <0.5 hours (5/23, 21.7%), 2-3 hours (26/132, 19.7%), and >3 hours
(17/54, 31.5%) was higher (P<.001). Miscarriage prevalence was also higher in pregnant women with poor sleep quality (39/174,
22.4% vs 34/282, 12.1%; P=.003) and a high education level (66/368, 17.9% vs 7/88, 8.0%; P=.02). In the multivariable model,
poor sleep quality (adjusted RR 2.06, 95% CI 1.24-3.44; P=.006), 2-3 hours of media use daily (adjusted RR 1.74, 95% CI
1.02-2.97; P=.04), and >3 hours of media use daily (adjusted RR 2.56, 95% CI 1.43-4.59; P=.002) were associated with miscarriage.
In the sensitivity analysis, results were still stable.

Conclusions: Pregnant women with excessive media use were more likely to have no physical activity, inadequate dietary
diversity, and poor sleep quality. Excessive media use and poor sleep quality were associated with a higher risk of miscarriage.
Our findings highlight the importance of healthy lifestyles during the COVID-19 pandemic.

(JMIR Public Health Surveill 2021;7(1):e25241) doi: 10.2196/25241
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Introduction

The COVID-19 pandemic, caused by the novel coronavirus
SARS-CoV-2, has resulted in changes to normal life and has
disrupted social and economic functions worldwide. It was
reported that there were 52,487,476 confirmed cases and
1,290,653 deaths as of November 13, 2020 [1]. Compared with
seasonal influenza, COVID-19 has a higher case-fatality ratio
(0.98%-5.9% vs 0.1%) and infectivity (R0: 2.3-6.2 vs 1.2-1.4)
[2-5]. Mortality in patients with COVID-19 has been associated
with age and comorbidities (eg, hypertension, diabetes, and
cardiovascular diseases) and differed across countries [6,7]. To
date, no specific treatment has been found for COVID-19 and
supportive measures have been used for patients with
COVID-19. Nonpharmacologic interventions remain the key
for curbing the spread of the virus, including active case finding
and management, identification and quarantine of close contacts,
social distancing, and personal protection (eg, hand hygiene
and face mask use) [5]. China has taken strict measures to
prevention and control of the pandemic, especially on social
distancing and social isolation during the early stage of the
pandemic. Wuhan City suspended all transportation in and out
of the city from January 23 to April 8, 2020. Intra-area and
interarea transportation restrictions were applied throughout the
entire country of China, from big cities to small villages, from
January to February 2020.

Along with the transmission of SARS-CoV-2, the information
related with COVID-19 was also spread rapidly. One of the
most accessible and fastest platforms for broadcasting
information is social media. It represents a conglomerate of
electronic platforms used for creating and sharing information,
ideas, messages, etc [8]. Social media has become the major
source of information about COVID-19. It enabled rapid and
widespread reach of public health communications to help
individuals take timely self-protection interventions. However,
the speedy spread of COVID-19 worldwide also became a
source of public worry, and several unknowns regarding this
new pathogen created a state of panic [9]. Previous studies have
shown that media coverage of COVID-19–related news induced
fear and caused psychological stress during geographical
lockdowns, extended quarantines, and financial and social
hardships [9].

Miscarriage is a common adverse pregnancy outcome and one
of the major public health problems. Miscarriage refers to a
spontaneous demise of pregnancy before the fetus reaches
viability [10]. Approximately 25% of pregnancies end in
miscarriage, most occurring within early pregnancy (<13 weeks)
[11]. Although the causes of miscarriage have not been fully
explained, previous studies have shown a negative association
of advanced maternal age (≥35 years), tobacco use,
psychological problems, BMI, and other unhealthy lifestyles
with miscarriage [12-14]. Excessive media consumption about
COVID-19 was reported to be associated with increased anxiety

in the general population in a cross-sectional study conducted
in Russia [15]. Currently, little is known about the association
between social media use, unhealthy lifestyles, and the risk of
miscarriage among pregnant women. In this prospective cohort
study, we aim to assess the association between social media
use, unhealthy lifestyles, and the risk of miscarriage among
pregnant women in the COVID-19 pandemic.

Methods

Study Design
This was a prospective cohort study conducted in a tertiary
maternal and child health hospital in Beijing, China. The hospital
was responsible for the prenatal care of all pregnant women
living in Tongzhou district of Beijing. The primary aim of this
cohort study is to investigate the short- and long-term health
effects of prenatal exposures (eg, poor sleep quality) on mothers
and their children. Baseline recruitment was conducted in
January and February 2020, and pregnant women who visited
the outpatient clinic for the first prenatal examination at
Tongzhou Maternal and Child Health Hospital were recruited
when they met the following inclusion criteria: <14 gestational
weeks, singleton pregnancy, plan to have antenatal care and
delivery in Tongzhou Maternal and Child Health Hospital, and
resided in Tongzhou during the past half year and have no plan
to move out after delivery. The study was approved by the
institutional review boards at Peking University
(IRB00001052–18003), and all participants gave written
informed consent at the enrollment.

Baseline information was collected at the first prenatal visit by
trained medical workers through a standardized questionnaire,
such as sociodemographic characteristics (age, educational level,
region, and family income), history of previous health (cesarean
section, preterm birth, miscarriage, and fist pregnancy or not),
prepregnancy weight, smoking status, physical activities, dietary
diversity, and sleep quality. There were 504 pregnant women
that met the inclusion criteria and were recruited at baseline.
By August 2020, 11 women moved out of Tongzhou, 27 women
were lost to follow-up, and 10 women transferred to other
hospitals. Finally, the remaining 456 participants were included
in this study.

Assessment of Media Use About COVID-19
We collected the information on media use about COVID-19
by the following question: “How long did you spent on reading
COVID-19 news every day from social media (official or
unofficial)?” Participants were divided into five
COVID-19–specific information exposure groups (<0.5 hours,
0.5 hours-1 hour, 1 hour-2 hours, 2-3 hours, and >3 hours) by
their answers regarding the time spent on reading COVID-19
news. Because of the similar prevalence of miscarriage in the
0.5 hours-1 hour and 1 hour-2 hours groups in this study, we
combined the two groups into one (0.5-2 hours) group as the
reference group in the final analysis.
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Follow-up for Pregnancy Outcomes
The follow-up of the pregnancy outcomes was conducted by
local medical workers. Pregnant women took regular antenatal
care and delivered in the hospital. The information on pregnancy
outcomes was obtained though the medical electronic
information system in the hospital, which automatically recorded
information during each antenatal care and delivery. Miscarriage
is defined as a pregnancy loss that occurs before 20 completed
weeks of gestational age [10]. The prevalence of miscarriage
was defined as the proportion of participants who had a
miscarriage to all participants.

Covariates
Covariates were collected at the first prenatal visit, including
age, educational level, region, family income, history of cesarean
section, history of preterm birth, history of miscarriage,
gravidity, prepregnancy weight, smoking status, physical
activities, dietary diversity, and sleep quality. Prepregnancy
BMI was calculated using weight (in kilograms) divided by the
square of height (in meters). We assessed dietary diversity using
nine food groups, as reported in previous studies [16]. The
participants reported their consumption frequencies of various
food groups, including meat, vegetables, fish, eggs, fruits,
legumes, milk, rice, and nuts. The dietary diversity score (DDS)
was calculated, with scores ranging from 0 to 9. Inadequate
dietary diversity was defined as DDS<7 [16]. Sleep quality was
evaluated by the Pittsburgh Sleep Quality Index (PSQI) [17].
The PSQI is the gold standard questionnaire for assessing
subjective sleep quality and is framed in a 4-point Likert scale
(0-3) analyzing seven factors, including subjective sleep quality,
sleep duration, sleep latency, habitual sleep efficiency, sleep
disturbances, use of sleeping medications, and daytime
dysfunction [17]. The scores from each component were added
to give a sum score, also called a total score (range 0-21). Poor
sleep quality was defined as a PSQI≥5 in the pregnant women
[18].

Statistical Analysis
Mean (SD) values and proportions of baseline characteristics
were calculated. We calculated the mean (SD) for age. We used
proportions to describe baseline characteristics of pregnant
women, such as age group, region, and educational levels, and
the chi-square test or Fisher exact probability test was used to
compare the distributions of baseline characteristics according
to time spent on reading COVID-19 news. Prevalence of
miscarriage and its 95% CI was calculated. Miscarriage
prevalence in women with different characteristics were also
compared using chi-square test or Fisher exact probability test.

Multivariable log-binomial regression models were used to
estimate the adjusted risk ratios (RRs) and their 95% CIs of
miscarriage for women with different exposures of
COVID-19–specific information. Women were divided into

four exposure groups (<0.5 hours, 0.5-2 hours, 2-3 hours, and
>3 hours) by their answers regarding the time spent on reading
COVID-19 news. Women who spent 0.5-2 hours on reading
COVID-19 news per day were set as the reference group in the
final analysis. In the multivariable model, we additionally
adjusted for other potential risk factors, including age group
(<35 years or ≥35 years), educational level (high school or
below, or college or above), region (rural or urban), family
income (<¥5000 [US $764], ¥5000-¥10,000 [US $764-$1528],
or >¥10,000 [US $1528]), history of cesarean section (no or
yes), history of preterm birth (no or yes), history of miscarriage
(no or yes), first pregnancy (no or yes), prepregnancy BMI
(underweight, normal weight, overweight, or obese), smoking
(nonsmoker, previous smoker, or current smoker), physical
activities (never, sometimes, usually, or every day), inadequate
dietary diversity (no or yes), and poor sleep quality (no or yes)
by backward methods. To examine the robustness of our
findings, we did sensitivity analyses by adjusted covariates in
the multivariable models as continuous variables for several
variables (age and DDS), instead of categorical variables. In
the subgroup analysis, we divided women into different
subgroups by baseline characteristics (region, age group, and
history of miscarriage). Among these baseline subgroups, we
examined the associations between time spent on reading
COVID-19 news and the risk of miscarriage after adjusting for
other potential risk factors. All the analyses were done with
SAS software, version 9.4 (SAS Institute). Two-sided P values
less than .05 were regarded as statistically significant.

Results

Baseline Characteristics
Among all the 456 pregnant women included, 84.2% (n=384)
were younger than 35 years, 54.4% (n=248) were living in an
urban area, 9.2% (n=42) had a history of miscarriage, 56.6%
(n=258) were having their first pregnancy, 28.1% (n=128) were
overweight or obese, 7.9% (n=36) were a previous or current
smoker, 18.0% (n=82) did no physical activity, 18.0% (n=82)
had inadequate dietary diversity, and 38.2% (n=174) had poor
sleep quality. The mean age at baseline was 30.0 (SD 4.2) years.

Time Spent on Reading COVID-19 News and
Unhealthy Lifestyles
The mean time spent on reading COVID-19 news was 1.8 (SD
0.9) hours per day. Of the 456 pregnant women, only 23 (5.0%)
spent less than 0.5 hours on reading COVID-19 news per day,
whereas 247 (54.2%) women spent 0.5-2 hours and 54 (11.8%)
women spent >3 hours on reading COVID-19 news per day.
Women with excessive media use (>3 hours) were more likely
to be previously pregnant (P=.03), have no physical activity
(P=.003), have inadequate dietary diversity (P=.03), and have
poor sleep quality (P<.001; see Table 1).
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Table 1. Baseline characteristics of pregnant women by time spent on reading COVID-19 news.

P valueTime spent on reading COVID-19 news (hours), n (%)Total (N=456)Characteristics

>3 (n=54)2-3 (n=132)0.5-2 (n=247)<0.5 (n=23)

.65Age group (years)

47 (87.0)107 (81.1)211 (85.4)19 (82.6)384 (84.2)<35

7 (13.0)25 (18.9)36 (14.6)4 (17.4)72 (15.8)≥35

.29Educational level

14 (25.9)29 (22.0)5 (21.7)40 (16.2)88 (19.3)High school or below

40 (74.1)103 (78.0)18 (78.3)207 (83.8)368 (80.7)College or above

.48Region

25 (46.3)59 (44.7)117 (47.4)7 (30.4)208 (45.6)Rural

29 (53.7)73 (55.3)130 (52.6)16 (69.6)248 (54.4)Urban

.11Family income, ¥5000-¥10,000 (US $764-$1528)

10 (18.5)17 (12.9)47 (19.0)2 (8.7)76 (16.7)<5000

31 (57.4)72 (54.5)105 (42.5)14 (60.9)222 (48.7)5000-10,000

13 (24.1)43 (32.6)95 (38.5)7 (30.4)158 (34.6)>10,000

.71History of cesarean section

47 (87.0)114 (86.4)215 (87.0)18 (78.3)394 (86.4)No

7 (13.0)18 (13.6)32 (13.0)5 (21.7)62 (13.6)Yes

.09History of preterm birth

50 (92.6)128 (97.0)243 (98.4)23 (100.0)444 (97.4)No

4 (7.4)4 (3.0)4 (1.6)0 (0.0)12 (2.6)Yes

.32History of miscarriage

48 (88.9)118 (89.4)229 (92.7)19 (82.6)414 (90.8)No

6 (11.1)14 (10.6)18 (7.3)4 (17.4)42 (9.2)Yes

.03aFirst pregnancy

33 (61.1)58 (43.9)99 (40.1)8 (34.8)198 (43.4)No

21 (38.9)74 (56.1)148 (59.9)15 (65.2)258 (56.6)Yes

.62Prepregnancy BMI

7 (13.0)13 (9.8)34 (13.8)4 (17.4)58 (12.7)Underweight

31 (57.4)75 (56.8)153 (61.9)11 (47.8)270 (59.2)Normal weight

12 (22.2)28 (21.2)36 (14.6)6 (26.1)82 (18.0)Overweight

4 (7.4)16 (12.1)24 (9.7)2 (8.7)46 (10.1)Obese

.48Smoking

50 (92.6)121 (91.7)226 (91.5)23 (100.0)420 (92.1)Nonsmoker

4 (7.4)11 (8.3)17 (6.9)0 (0.0)32 (7.0)Previous smoker

0 (0.0)0 (0.0)4 (1.6)0 (0.0)4 (0.9)Current smoker

.003Physical activities

19 (35.2)24 (18.2)39 (15.8)0 (0.0)82 (18.0)Never

23 (42.6)73 (55.3)124 (50.2)10 (43.5)230 (50.4)Sometimes

10 (18.5)31 (23.5)73 (29.6)10 (43.5)124 (27.2)Usually

2 (3.7)4 (3.0)11 (4.5)3 (13.0)20 (4.4)Every day

.03Inadequate dietary diversity (DDSb score<7)
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P valueTime spent on reading COVID-19 news (hours), n (%)Total (N=456)Characteristics

>3 (n=54)2-3 (n=132)0.5-2 (n=247)<0.5 (n=23)

37 (68.5)107 (81.1)209 (84.6)21 (91.3)374 (82.0)No

17 (31.5)25 (18.9)38 (15.4)2 (8.7)82 (18.0)Yes

<.001Poor sleep quality (PSQIc score≥5)

12 (22.2)56 (42.4)193 (78.1)21 (91.3)282 (61.8)No

42 (77.8)76 (57.6)54 (21.9)2 (8.7)174 (38.2)Yes

aItalics indicate significant P values.
bDDS: dietary diversity score.
cPSQI: Pittsburgh Sleep Quality Index.

Prevalence of Miscarriage by Time Spent on Reading
COVID-19 News and Unhealthy Lifestyles
Out of 456 pregnant women, 73 had a miscarriage. The
prevalence of miscarriage was 16.0% (95% CI 12.6%-19.4%).
Compared with women who spent 0.5-2 hours (25/247, 10.1%)
on reading COVID-19 news per day, miscarriage prevalence in

women who spent <0.5 hours (5/23, 21.7%), 2-3 hours (26/132,
19.7%), and >3 hours (17/54, 31.5%) were higher (P<.001; see
Figure 1). Miscarriage prevalence was also higher in pregnant
women with poor sleep quality (39/174, 22.4% vs 34/282,
12.1%; P=.003) and a high education level (66/368, 17.9% vs
7/88, 8.0%; P=.02; see Table 2).

Figure 1. Comparison of miscarriage prevalence in pregnant women by time spent on reading COVID-19 news.
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Table 2. Prevalence of miscarriage in pregnant women by different baseline characteristics.

P valueMiscarriage prevalence, n (%)Participants, nCharacteristics

N/Aa73 (16.0)456Total

.85Age group (years)

62 (16.1)384<35

11 (15.3)72≥35

.02Educational level

7 (8.0)88High school or below

66 (17.9)368College or above

.17Region

28 (13.5)208Rural

45 (18.1)248Urban

.06Family income, ¥5000-¥10,000 (US $764-$1528)

7 (9.2)76<5000

44 (19.8)2225000-10,000

22 (13.9)158>10,000

.73History of cesarean section

64 (16.2)394No

9 (14.5)62Yes

.39History of preterm birth

70 (15.8)444No

3 (25.0)12Yes

.57History of miscarriage

65 (15.7)414No

8 (19.0)42Yes

.14First pregnancy

26 (13.1)198No

47 (18.2)258Yes

.13Prepregnancy BMI

4 (6.9)58Underweight

51 (18.9)270Normal weight

12 (14.6)82Overweight

6 (13.0)46Obese

.56Smoking

65 (15.5)420Nonsmoker

7 (21.9)32Previous smoker

1 (25.0)4Current smoker

.14Physical activities

19 (23.2)82Never

30 (13.0)230Sometimes

22 (17.7)124Usually

2 (10.0)20Every day

.17Inadequate dietary diversity (DDSb score<7)
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P valueMiscarriage prevalence, n (%)Participants, nCharacteristics

64 (17.1)374No

9 (11.0)82Yes

.003Poor sleep quality (PSQIc score>5)

34 (12.1)282No

39 (22.4)174Yes

<.001Time spent on reading COVID-19 news (hours)

5 (21.7)23<0.5

25 (10.1)2470.5-2

26 (19.7)1322-3

17 (31.5)54≥3

aN/A: not applicable.
bDDS: dietary diversity score.
cPSQI: Pittsburgh Sleep Quality Index.

Association Between Media Use, Lifestyles, and the
Risk of Miscarriage
We observed a U-shape relationship between media use about
COVID-19 and the risk of miscarriage (see Figure 2). In the

multivariable model, poor sleep quality (adjusted RR 2.06, 95%
CI 1.24-3.44; P=.006), 2-3 hours of media use daily (adjusted
RR 1.74, 95% CI 1.02-2.97; P=.04), and >3 hours of media use
daily (adjusted RR 2.56, 95% CI 1.43-4.59; P=.002) were
associated with miscarriage (see Table 3).

Figure 2. The adjusted risk ratios of association between media use about COVID-19 and the risk of miscarriage by a log-binomial regression model.
The 0.5-2 hours group was the reference group.
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Table 3. Risk factors related with miscarriage by a log-binomial regression model.

Multivariable modelaMiscarriage, n (%)Participants, nFactors

P valueAdjusted RRb (95% CI)

Time spent on reading COVID-19 news (hours)

.062.23 (0.97-5.13)5 (21.7)23<0.5

N/Ac1 (reference)25 (10.1)2470.5-2

.041.74 (1.02-2.97)26 (19.7)1322-3

.0022.56 (1.43-4.59)17 (31.5)54>3

Poor sleep quality (PSQId score≥5)

N/A1 (reference)34 (12.1)282No

.0062.06 (1.24-3.44)39 (22.4)174Yes

aIn the multivariable model, we adjusted sociodemographic characteristics (age, educational level, region, and family income), history of previous health
(cesarean section, preterm birth, miscarriage, and fist pregnancy), prepregnancy BMI, smoking, physical activities, dietary diversity, and sleep quality.
The covariates with P<.05 are shown in this table.
bRR: risk ratio.
cN/A: not applicable.
dPSQI: Pittsburgh Sleep Quality Index.

Sensitivity and Subgroup Analyses
In the sensitivity analysis, the association between excessive
media use about COVID-19 and the risk of miscarriage was
stable (see Multimedia Appendix 1). In the subgroup analysis,
the risk of miscarriage was significantly higher in the <0.5 hours
media use group among women living in urban areas (P=.04),
who had a history of miscarriage (P=.005), and who had
advanced maternal age (P<.001), and was significantly higher
in the >3 hours media use group among women living in rural
areas (P=.001), who had no history of miscarriage (P<.001),
and who were younger (P=.004; see Multimedia Appendix 2).

Discussion

Principal Findings
To our knowledge, this is the first study exploring the status of
social media use and lifestyles among pregnant women during
the COVID-19 pandemic and assessing their associations with
the risk of miscarriage in a prospective cohort study. Our results
showed a significant association between excessive media use,
unhealthy lifestyle, and the risk of miscarriage in Chinese
pregnant women. No previous study has assessed the status of
social media use during the COVID-19 pandemic among
pregnant women. There were some studies that examined the
impact of exposure to COVID-19 information on the metal
health status among the nonpregnant population (eg, internet
users and factory workers) [18]. Nekliudov et al [15] conducted
a cross-sectional online survey in a large Russian population
using multiple social media platforms and found that time spent
following news on COVID-19 was strongly associated with an
increased anxiety. To be specific, compared to less than 30
minutes spent reading COVID-19 news per day, the 1-2 hours
group was associated with a 5.46 (95% CI 5.03-5.90) point
difference, the 2-3 hours group with a 7.06 (95% CI 6.37-7.74)
point difference, and the >3 hours group with an 8.65 (95% CI

7.82-9.47) point difference [15]. Pan et al [19] did a
cross-sectional web-based survey of 3035 factory workers at
the beginning of work resumption following the COVID-19
outbreak in Shenzhen, China. They found that higher overall
information exposure to COVID-19 was associated with higher
depression symptoms. Similar with the previous studies, we
found that, compared with the 0.5-2 hours media use group, the
risk of miscarriage was significantly higher in the 2-3 hours
media use group (adjusted RR 1.74) and >3 hours media use
group (adjusted RR 2.56). One possible explanation of these
findings was that women who spend too much time on social
media might be more likely to have unhealthy lifestyles (eg,
fewer physical activities, inadequate dietary diversity, and poor
sleep quality), which might be related with miscarriage. Another
possible explanation of these findings was that pregnant women
with exposure to the excessive media information were more
likely to have psychological problems (eg, depression and
anxiety), which might also increase the risk of miscarriage.
Berthelot et al [20] found that women in the COVID-19
pandemic were more likely to present clinically significant
levels of depression and anxiety symptoms (odds ratio 1.94)
than pre–COVID-19 women in Canada. The underlying
mechanism on the relationship between excessive media
information and the risk of miscarriage needs to be explored in
the future.

It is worth noting that a U-shape relationship between time spent
on reading COVID-19 news per day and the risk of miscarriage
was found in our study. The risk of miscarriage was significantly
higher in the <0.5 hours media use group among women who
lived in urban areas, had a history of miscarriage, and had
advanced maternal age, and significantly higher in the >3 hours
media use group among women who lived in rural areas, had
no history of miscarriage, and were younger. Previous history
of miscarriage and advanced maternal age are both risk factors
for miscarriage in the literature [12]. In a multicenter European
study, the risk of miscarriage was found to be higher if the
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woman was 35 years or older, after adjustment for various
factors (eg, reproductive history and country) [12]. Inadequate
information on getting essential knowledge might be the
explanation for the association between inadequate media use
and the risk of miscarriage. In addition, this association was
more obvious in populations with other risk factors of
miscarriage. Our findings highlight the importance of obtaining
moderate COVID-19–related information from social media
and that either inadequate (<0.5 hours) or excessive (>3 hours)
exposure to COVID-19–related information was not beneficial
for the individuals.

In our study, we found that the mean time spent on reading
COVID-19 news was 1.8 hours per day for the pregnant women,
which was slightly shorter than the general population (2.4
hours) reported in other studies [21]. The worry of radiation
from phones or computers among pregnant women might be
related to their relatively shorter time spent on social media.
Social media has an imperative role in the world that can provide
a unified platform for public health communications,
comprehensive health care education guidelines, and robust
social distancing strategies while still maintaining social
connections [21]. Meanwhile, fake news about COVID-19 on
social networks could harm public health [22]. For individuals,
it is difficult to effectively identify true and false information
in the mass media. Just like a “double-edged sword,” social
media needs to be used properly to help provide equal access
to health care and end discrimination and social stigmatization.
We also found that women with excessive media use were more
likely to be previously pregnant, have no physical activity, have
inadequate dietary diversity, and have poor sleep quality.
Moreover, too much time spent on social media might also be
related with unhealthy lifestyles, such as few physical activities,
inadequate dietary diversity, and poor sleep. Keeping healthy
lifestyles is helpful to prevent the occurrence of infectious
disease and chronic disease. Our findings provide a clue for the
early identification of a potentially high-risk population and

miscarriage among pregnant women during the COVID-19
pandemic.

Strengths and Limitations
The prospective cohort study design, controlling various risk
factors related with miscarriage, and the first insight into the
association of social media use with miscarriage are the strengths
of this study. However, there are several limitations in this study.
First, we did not collect information on the time spent on
different kinds of social media (eg, official and unofficial
web-based media, newspapers, and magazines) and individual
behaviors on COVID-19 prevention. Second, genetic and
psychological factors associated with miscarriage were not
investigated in this study. The results need to be interpreted
with caution. The potential intermediation role of psychological
factors on the association between time spent on reading
COVID-19 news and miscarriage needs to be explored in further
studies. Third, this study was a single-center cohort conducted
in China. A multicenter cohort study is needed to verify the
findings in this study. Despite these limitations, our findings
are helpful to better understand the role of social media and
lifestyle on health among pregnant women during the
COVID-19 pandemic. The role of media and public health
communications needs to be correctly understood and explored
further, as they will be an essential tool for delivering
information and combating COVID-19 and health promotion,
especially for vulnerable populations such as pregnant women.

Conclusions
Pregnant women spent about 2 hours a day reading COVID-19
news in the early stage of the COVID-19 pandemic in China.
Pregnant women with excessive media use were more likely to
having no physical activity, inadequate dietary diversity, and
poor sleep quality. Excessive media use and poor sleep quality
were associated with a higher risk of miscarriage. Our findings
highlight the importance of healthy lifestyles during the
COVID-19 pandemic.

Acknowledgments
This study was funded by the National Natural Science Foundation of China (grant number 81703240), the National Science and
Technology Key Projects on Prevention and Treatment of Major Infectious Diseases of China (grant number 2020ZX10001002),
and the National Key Research and Development Project of China (grant number 2019YFC1710301; 2020YFC0846300). We
sincerely thank the staff of Tongzhou Maternal and Child Health Hospital for their efforts made in data collection.

Authors' Contributions
This study was designed by XZ, NH, and JL. NH, JY, and JL coordinated the acquisition of data. XZ analyzed the data and drafted
the manuscript with input from NH, JY, and JL. NH, JY, and JL reviewed and revised the report. All authors gave approval for
the final version of the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Supplemental Table: Sensitivity analysis on the association between media use about COVID-19 and the risk of miscarriage.
[DOCX File , 16 KB-Multimedia Appendix 1]

JMIR Public Health Surveill 2021 | vol. 7 | iss. 1 | e25241 | p. 9https://publichealth.jmir.org/2021/1/e25241
(page number not for citation purposes)

Zhang et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=publichealth_v7i1e25241_app1.docx&filename=16c00d03377a34f533d9eccf3a39ce42.docx
https://jmir.org/api/download?alt_name=publichealth_v7i1e25241_app1.docx&filename=16c00d03377a34f533d9eccf3a39ce42.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 2
Supplemental Figure: Subgroup analysis of the association between media use about COVID-19 and miscarriage.
[PNG File , 150 KB-Multimedia Appendix 2]

References

1. Coronavirus disease (COVID-19) pandemic. World Health Organization. 2020. URL: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019 [accessed 2020-11-14]

2. Reed C, Biggerstaff M, Finelli L, Koonin LM, Beauvais D, Uzicanin A, et al. Novel framework for assessing epidemiologic
effects of influenza epidemics and pandemics. Emerg Infect Dis 2013 Jan;19(1):85-91. [doi: 10.3201/eid1901.120124]
[Medline: 23260039]

3. Verity R, Okell LC, Dorigatti I, Winskill P, Whittaker C, Imai N, et al. Estimates of the severity of coronavirus disease
2019: a model-based analysis. Lancet Infect Dis 2020 Jun;20(6):669-677 [FREE Full text] [doi:
10.1016/S1473-3099(20)30243-7] [Medline: 32240634]

4. Liu J, Liu M, Wan S. Progress on the basic reproduction number of SARS-CoV-2. Chin Sci Bull 2020 Jun
4;65(22):2334-2341. [doi: 10.1360/tb-2020-0413]

5. Li Z, Chen Q, Feng L, Rodewald L, Xia Y, Yu H, China CDC COVID-19 Emergency Response Strategy Team. Active
case finding with case management: the key to tackling the COVID-19 pandemic. Lancet 2020 Jul 04;396(10243):63-70
[FREE Full text] [doi: 10.1016/S0140-6736(20)31278-2] [Medline: 32505220]

6. Du M, Lin Y, Yan W, Tao L, Liu M, Liu J. Prevalence and impact of diabetes in patients with COVID-19 in China. World
J Diabetes 2020 Oct 15;11(10):468-480 [FREE Full text] [doi: 10.4239/wjd.v11.i10.468] [Medline: 33133394]

7. Luo L, Fu M, Li Y, Hu S, Luo J, Chen Z, et al. The potential association between common comorbidities and severity and
mortality of coronavirus disease 2019: a pooled analysis. Clin Cardiol 2020 Dec;43(12):1478-1493. [doi: 10.1002/clc.23465]
[Medline: 33026120]

8. Ali KF, Whitebridge S, Jamal MH, Alsafy M, Atkin SL. Perceptions, knowledge, and behaviors related to COVID-19
among social media users: cross-sectional study. J Med Internet Res 2020 Sep 08;22(9):e19913 [FREE Full text] [doi:
10.2196/19913] [Medline: 32841153]

9. Anwar A, Malik M, Raees V, Anwar A. Role of mass media and public health communications in the COVID-19 pandemic.
Cureus 2020 Sep 14;12(9):e10453 [FREE Full text] [doi: 10.7759/cureus.10453] [Medline: 33072461]

10. ESHRE Guideline Group on RPL, Bender Atik R, Christiansen OB, Elson J, Kolte AM, Lewis S, et al. ESHRE guideline:
recurrent pregnancy loss. Hum Reprod Open 2018;2018(2):hoy004 [FREE Full text] [doi: 10.1093/hropen/hoy004] [Medline:
31486805]

11. Freeman A, Neiterman E, Varathasundaram S. Women's experiences of health care utilization in cases of early pregnancy
loss: a scoping review. Women Birth 2020 Aug 25. [doi: 10.1016/j.wombi.2020.07.012] [Medline: 32859562]

12. de la Rochebrochard E, Thonneau P. Paternal age and maternal age are risk factors for miscarriage; results of a multicentre
European study. Hum Reprod 2002 Jun;17(6):1649-1656. [doi: 10.1093/humrep/17.6.1649] [Medline: 12042293]

13. Larsen EC, Christiansen OB, Kolte AM, Macklon N. New insights into mechanisms behind miscarriage. BMC Med 2013
Jun 26;11:154 [FREE Full text] [doi: 10.1186/1741-7015-11-154] [Medline: 23803387]

14. Gao L, Qu J, Wang AY. Anxiety, depression and social support in pregnant women with a history of recurrent miscarriage:
a cross-sectional study. J Reprod Infant Psychol 2020 Nov;38(5):497-508. [doi: 10.1080/02646838.2019.1652730] [Medline:
31411054]

15. Nekliudov NA, Blyuss O, Cheung KY, Petrou L, Genuneit J, Sushentsev N, et al. Excessive media consumption about
COVID-19 is associated with increased state anxiety: outcomes of a large online survey in Russia. J Med Internet Res 2020
Sep 11;22(9):e20955 [FREE Full text] [doi: 10.2196/20955] [Medline: 32788143]

16. Tao L, Xie Z, Huang T. Dietary diversity and all-cause mortality among Chinese adults aged 65 or older: a community-based
cohort study. Asia Pac J Clin Nutr 2020;29(1):152-160 [FREE Full text] [doi: 10.6133/apjcn.202003_29(1).0020] [Medline:
32229454]

17. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Res 1989 May;28(2):193-213. [doi: 10.1016/0165-1781(89)90047-4] [Medline:
2748771]

18. Sedov ID, Cameron EE, Madigan S, Tomfohr-Madsen LM. Sleep quality during pregnancy: a meta-analysis. Sleep Med
Rev 2018 Apr;38:168-176. [doi: 10.1016/j.smrv.2017.06.005] [Medline: 28866020]

19. Pan Y, Xin M, Zhang C, Dong W, Fang Y, Wu W, et al. Associations of mental health and personal preventive measure
compliance with exposure to COVID-19 information during work resumption following the COVID-19 outbreak in China:
cross-sectional survey study. J Med Internet Res 2020 Oct 08;22(10):e22596 [FREE Full text] [doi: 10.2196/22596]
[Medline: 32936776]

20. Berthelot N, Lemieux R, Garon-Bissonnette J, Drouin-Maziade C, Martel É, Maziade M. Uptrend in distress and psychiatric
symptomatology in pregnant women during the coronavirus disease 2019 pandemic. Acta Obstet Gynecol Scand 2020
Jul;99(7):848-855. [doi: 10.1111/aogs.13925] [Medline: 32449178]

JMIR Public Health Surveill 2021 | vol. 7 | iss. 1 | e25241 | p. 10https://publichealth.jmir.org/2021/1/e25241
(page number not for citation purposes)

Zhang et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=publichealth_v7i1e25241_app2.png&filename=255a04de09e23769d2a80b20012c7d2f.png
https://jmir.org/api/download?alt_name=publichealth_v7i1e25241_app2.png&filename=255a04de09e23769d2a80b20012c7d2f.png
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
http://dx.doi.org/10.3201/eid1901.120124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23260039&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1473-3099(20)30243-7
http://dx.doi.org/10.1016/S1473-3099(20)30243-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32240634&dopt=Abstract
http://dx.doi.org/10.1360/tb-2020-0413
http://europepmc.org/abstract/MED/32505220
http://dx.doi.org/10.1016/S0140-6736(20)31278-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32505220&dopt=Abstract
https://www.wjgnet.com/1948-9358/full/v11/i10/468.htm
http://dx.doi.org/10.4239/wjd.v11.i10.468
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33133394&dopt=Abstract
http://dx.doi.org/10.1002/clc.23465
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33026120&dopt=Abstract
https://www.jmir.org/2020/9/e19913/
http://dx.doi.org/10.2196/19913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32841153&dopt=Abstract
http://europepmc.org/abstract/MED/33072461
http://dx.doi.org/10.7759/cureus.10453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33072461&dopt=Abstract
http://europepmc.org/abstract/MED/31486805
http://dx.doi.org/10.1093/hropen/hoy004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31486805&dopt=Abstract
http://dx.doi.org/10.1016/j.wombi.2020.07.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32859562&dopt=Abstract
http://dx.doi.org/10.1093/humrep/17.6.1649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12042293&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-11-154
http://dx.doi.org/10.1186/1741-7015-11-154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23803387&dopt=Abstract
http://dx.doi.org/10.1080/02646838.2019.1652730
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31411054&dopt=Abstract
https://www.jmir.org/2020/9/e20955/
http://dx.doi.org/10.2196/20955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32788143&dopt=Abstract
http://apjcn.nhri.org.tw/server/APJCN/29/1/152.pdf
http://dx.doi.org/10.6133/apjcn.202003_29(1).0020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32229454&dopt=Abstract
http://dx.doi.org/10.1016/0165-1781(89)90047-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2748771&dopt=Abstract
http://dx.doi.org/10.1016/j.smrv.2017.06.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28866020&dopt=Abstract
https://www.jmir.org/2020/10/e22596/
http://dx.doi.org/10.2196/22596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32936776&dopt=Abstract
http://dx.doi.org/10.1111/aogs.13925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32449178&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


21. Li X, Liu Q. Social media use, eHealth literacy, disease knowledge, and preventive behaviors in the COVID-19 pandemic:
cross-sectional study on Chinese netizens. J Med Internet Res 2020 Oct 09;22(10):e19684 [FREE Full text] [doi:
10.2196/19684] [Medline: 33006940]

22. Galhardi C, Freire N, Minayo M, Fagundes M. Fact or fake? An analysis of disinformation regarding the Covid-19 pandemic
in Brazil. Cien Saude Colet 2020 Oct;25(suppl 2):4201-4210 [FREE Full text] [doi: 10.1590/1413-812320202510.2.28922020]
[Medline: 33027357]

Abbreviations
DDS: dietary diversity score
PSQI: Pittsburgh Sleep Quality Index
RR: risk ratio

Edited by G Eysenbach; submitted 24.10.20; peer-reviewed by T Liyuan; comments to author 13.11.20; revised version received
13.11.20; accepted 08.12.20; published 05.01.21

Please cite as:
Zhang X, Liu J, Han N, Yin J
Social Media Use, Unhealthy Lifestyles, and the Risk of Miscarriage Among Pregnant Women During the COVID-19 Pandemic:
Prospective Observational Study
JMIR Public Health Surveill 2021;7(1):e25241
URL: https://publichealth.jmir.org/2021/1/e25241
doi: 10.2196/25241
PMID: 33293263

©Xiaotong Zhang, Jue Liu, Na Han, Jing Yin. Originally published in JMIR Public Health and Surveillance
(http://publichealth.jmir.org), 05.01.2021. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Public Health and Surveillance, is properly cited. The complete
bibliographic information, a link to the original publication on http://publichealth.jmir.org, as well as this copyright and license
information must be included.

JMIR Public Health Surveill 2021 | vol. 7 | iss. 1 | e25241 | p. 11https://publichealth.jmir.org/2021/1/e25241
(page number not for citation purposes)

Zhang et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://www.jmir.org/2020/10/e19684/
http://dx.doi.org/10.2196/19684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33006940&dopt=Abstract
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1413-81232020006804201&lng=en&nrm=iso&tlng=en
http://dx.doi.org/10.1590/1413-812320202510.2.28922020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33027357&dopt=Abstract
https://publichealth.jmir.org/2021/1/e25241
http://dx.doi.org/10.2196/25241
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33293263&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

