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Background: Previous systematic review indicated the prevalence of prenatal anxiety
as 14-54%. Pregnant women are a high-risk population for COVID-19. However, the
prevalence of anxiety symptoms and related factors is unknown in Chinese pregnant
women during COVID-19 outbreak.

Objective: To investigate the prevalence of anxiety symptoms and the related
factors in Chinese pregnant women who were attending crisis intervention during the
COVID-19 pandemic.

Methods: The data of this cross-sectional study were collected in about 2 months
(February 28 to April 26, 2020). Data analysis was performed from April to May
2020. Participants completed a set of questionnaires via the Wechat Mini-program
before starting the online self-help crisis intervention for COVID-19 epidemic. A total
of 2,120 Chinese pregnant women who were attending a self-help crisis intervention
participated in this study. A survey was developed to address possible stress-related
factors in pregnant women during the COVID-19 outbreak, including demographic,
socioeconomic, and pregnancy-related factors, as well as COVID-19 related factors.
Generalized Anxiety Disorder-7 (GAD-7) scale and the 10-item perceived stress scale
were, respectively, employed to measure anxiety and stress-related factors.

Results: A total of 21.7% (459) of pregnant women reported at least mild anxiety
(=5 on the GAD-7 scale), and only 82 women reported moderate to severe anxiety
(=10 on the GAD-7 scale). Factors associated with at least mild anxiety included living
in Hubei province (OR = 1.68, 95% Cl = 1.32-2.13), nobody providing everyday life
support (OR = 1.81, 95% Cl = 1.18-2.77), pelvic pain or vaginal bleeding (OR = 1.67,
95% CIl = 1.32-2.09), and higher perceived stress (OR = 6.87, 95% CI = 5.42-9.02).
Having relatives or neighbors with a diagnosis of COVID-19 was not associated with
anxiety (p > 0.05).
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Conclusions and Relevance: Our findings indicate that evaluation and intervention
for maternal and infant health are necessary in pregnant women with anxiety during
COVID-19 epidemic, especially those with higher perceived stress, less everyday life
support, or vaginal bleeding. Interactions among these related medical, social and
psychological factors need to be investigated in future studies.

Keywords: prenatal anxiety, crisis intervention, perceived stress, pelvic pain, vaginal bleeding, COVID-19 outbreak

INTRODUCTION

Prenatal anxiety in pregnant women is a worldwide public health
issue due to its high prevalence and heavy burden posed to
not only pregnant women themselves but also their family.
Previous studies have suggested that 14-54% pregnant women
experienced anxiety (Madhavanprabhakaran et al., 2015; Rees
et al., 2019; Adhikari et al., 2020; Bhushan et al., 2020; Molgora
et al., 2020). A recent Chinese study found maternal anxiety
in 26% of 119 well-educated and employed healthy pregnant
women (Wu et al., 2020). Prenatal anxiety can result in adverse
perinatal outcomes (Mirzadeh and Khedmat, 2020), impaired
fetal brain development (Wu et al., 2020), and even long-lasting
adverse health outcomes in their offspring’s late lives (Helgertz
and Bengtsson, 2019; Rees et al., 2019). During the present
COVID-19 epidemic, a systematic review found that among 108
pregnant women between December 8, 2019 and April 1, 2020,
91% delivered by cesarean section (Zaigham and Andersson,
2020). The high rate of cesarean section may reflect the anxiety-
related impacts on mothers under the COVID-19 outbreak
estimated by researchers (Fakari and Simbar, 2020; Mirzadeh
and Khedmat, 2020). However, the screening and recognition of
anxiety symptoms during pregnancy remain insufficient (Bright
etal., 2019; Hoyer et al., 2020).

Prenatal anxiety has been associated with socioeconomic
factors, pregnancy-related factors, and perceived stress (e.g.,
Rallis et al., 2014; Kang et al., 2016). Several studies reported that
anxiety during pregnancy was associated with low socioeconomic
status (including income, education and employment status)
(Kang et al, 2016; Adhikari et al., 2020; Liao et al., 2020).
A previous study reported that pregnant women experienced
fewer anxiety symptoms during the second trimester compared
to the other trimesters (Rallis et al., 2014). Nulliparous women
might be less anxious than multiparous women (Koelewijn et al.,
2017; Liao et al., 2020; Lu et al., 2020). Furthermore, the lack
of someone providing emotional support was associated with
anxiety symptoms in pregnant women (Gonzalez-Mesa et al.,
2020). Besides, more anxiety in pregnant women was related to
high perceived stress (Gul et al., 2017; Li et al., 2020). Perceived
stress, the cognitive appraisal process when facing stressful
situations, is closely related with prodromal stages of psychiatric
disorders (Taylor, 2015).

COVID-19 epidemic may have exerted extra influence on
prenatal anxiety in pregnant women (Corbett et al, 2020;
Mirzadeh and Khedmat, 2020). First, pregnant women had
heightened anxiety about health status of their family members
during the epidemic than before (Corbett et al., 2020). Second,

health education about COVID-19 have stressed chronic illness
as high risk for complications in severe COVID-19 patients
(Beghi et al., 2020; Bravi et al., 2020), therefore, pregnant women
with a history of chronic illness may be more anxious than
those without. Third, in China, participants in Hubei Province
may be more anxious of being infected with COVID-2019
when compared with those in the non-endemic provinces (Yuan
et al, 2020). However, there were only 33 participants from
Hubei was included in that study, which were not convincing
in explaining the anxiety level in Hubei population. Last but not
least, during COVID-19 epidemic, pregnant women may also be
anxious about the lack of accessibility of health service because
of threatened miscarriage when experiencing vaginal bleeding
(Hooker, 2020). Pregnant women were more preferentially
admitted to a hospital during previous influenza epidemics,
seeking high quality of medical care (Mertz et al., 2019). However,
this year, pregnant women were anxious about possible COVID-
19 risks in hospital settings, so some canceled regular visits
in the hospital, or want selective cesarean section to terminate
pregnancy (Fakari and Simbar, 2020; Gunnes et al., 2020; Ding
et al,, 2021). Therefore, pelvic pain or vaginal bleeding might be
both pregnancy-related and COVID-19 related stressful events.

To our best knowledge, no prior study has measured anxiety in
pregnancy during COVID-19 epidemic. Moreover, as a subjective
appraisal of stress, perceived stress has not been integrated in
previous studies that investigated socioeconomic or pregnancy-
related characteristics in prenatal anxiety. More importantly,
some factors might raise health risk in pregnant women during
COVID-19 epidemic, such as history of chronic illness, COVID-
19 diagnosis of family members or neighbors, and living in
Hubei. Accordingly, the objectives of this study include: (1) to
investigate the prevalence of anxiety symptoms, (2) to explore
the demographic, pregnancy-related factors, COVID-19 related
factors, and perceived stress that are associated with anxiety in
pregnant women.

METHODS

Procedure

All participants were recruited by the obstetric clinicians through
the Wechat. The criteria for inclusion were: all participants were
pregnant Chinese women, and they all registered in an online
self-help intervention program targeting crisis intervention
during the COVID-19 epidemic. Pregnant women completed
a set of questionnaires on the Wechat Mini-program before
the beginning of the online crisis intervention for COVID-19
epidemic. The 7-day self-help online intervention was designed
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according to some core strategies of Problem Management Plus
(PM+), a low intensity psychological intervention (Dawson
et al,, 2015). The main purpose of the self-help intervention
was introduced on the webpage, concentrating on stress
reduction of the public. The intervention was arranged as 10-
20min per day in consecutive 7 days. Before they started
the self-help intervention, participants saw themes of every
day, namely Stability, Relaxation, Sense of control, Self-efficacy,
Social support, Keeping healthy, and Hope, which might help
them make decision whether they would like to complete the
questionnaire and then start the intervention. The enrollment
of participants was carried out according to the Declaration
of Helsinki. All women provided informed consent. The
Institutional Review Board of Institute of Psychology, Chinese
Academy of Sciences, approved this study. The data were
collected in about 2 months (February 28 to April 26, 2020) with
the dissemination of the online intervention.

Measures

The GAD-7 Scale

The GAD-7 scale is used to assess the severity of generalized
anxiety disorder. Each item is scored as 0-3-point on a Likert
scale (3 = “almost every day” and 0 = “not at all”). Scores on
the GAD-7 scale ranges from 0 to 21. The Chinese version of
GAD-7 scale has been widely used in China (He et al., 2010).
The Cronbach’s o coefficient of the GAD-7 scale was 0.86 in
the current study. The participants were evaluated as with at
least mild anxiety symptoms when the total scores > 5 on the
Generalized Anxiety Disorder-7 (GAD-7) scale (Spitzer et al.,
2006). Therefore, this study divided all the subjects into two
groups: anxiety group and non-anxiety group.

The 10-ltem Perceived Stress Scale (PSS)

The PSS was used to evaluate one’s level of perceived stress in
terms of unpredictability, and overload (Cohen et al., 1983). Each
item is scored on 0-4-point using a Likert scale (4 = very often
and 0 = never). Six of the 10 items evaluate the frequency of
negative thoughts, and the remained items evaluate the frequency
of positive thoughts. The four positive items are reverse scored
and the scores for all items are added up as a total score. The
Chinese version of the scale demonstrates good reliability and
validity (e.g. Ng, 2013). In the present study, the Cronbach’s alpha
value was 0.82 for the PSS.

Demographic Data and COVID-19-Related Factors in
Pregnant Women

A survey was developed to address possible stressors in pregnant
women during the COVID-19 outbreak. First, we collected
sociodemographic data including age, gender, residential
location during the outbreak, education, marital status,
professional information, family annual income, and support
for everyday life. Second, the survey also included questions
about factors that might raise anxiety in pregnant women during
COVID-19 epidemic: (1) pelvic pain or vaginal bleeding; (2)
history of chronic illness, including diabetes, hypertension,
hypothyroidism, hyperthyroidism pre- or during pregnancy; (3)

contact history with COVID-19 indicated by infection in their
family and neighbors; (4) living in Hubei.

Statistical Analysis

The normal distribution of each variable was examined by
Shapiro-Wilk test, and none of the variables showed normal
distribution (all p < 0.01). Descriptive statistics of the two
groups (anxiety group and non-anxiety group) were calculated.
Categorical variables (family annual income, marital status, etc.)
were reported in percentages. Continuous variables (such as
age, gestational age, education year, etc.) were expressed as
median (Min, Max). The Mann-Whitney U-test or chi-square
test was used to test the differences in these variables between
the anxiety group and the non-anxiety group. Chi-square test
was used to compare the prevalence of anxiety symptom among
early, middle, and late pregnancy. A binary logistic regression
analysis was performed to test the underlying factors associated
with mild to severe anxiety (yes/no). Independent variables were
variables that showed significant differences between anxiety
group and the non-anxiety group in the previous mentioned
Mann-Whitney U-test or chi-square test. SPSS Statistic 21.0 was
applied to perform the analyses.

RESULTS

Demographic Characteristics of

Participants

Totally 2,139 pregnant women who are currently living in
15 cities in China participated in this study, and 2,120 of
them submitted qualified questionnaires. It is worth noting
that there were 693 participants in Hubei. The average age
of the participants is 30.51 years (SD = 9.67). Among all
the participants, 31.3% have an annual family income below
80,000 RMB, and 0.5% of households have an annual income
over 1,000,000 RMB. Among all participants, 440 pregnant
women were in the first trimester (<12 weeks), and 1,203 were
in the third trimester (>25 weeks). All participants’ privacy
was guaranteed.

Prevalence of Anxiety

Mild to severe anxiety was identified in 21.7% (459) of pregnant
women in this study, who were categorized as anxiety group.
In anxiety group, most of the women reported mild anxiety
(17.8%, n = 377), and only 82 women reported moderate to
severe anxiety. 22.7, 21, and 21.5% women in early (gestational
age < 12 weeks), middle (at 13-24 weeks) and late pregnancy
(=25 weeks) reported at least mild anxiety, and no significant
differences were found in prevalence among early, middle and
late pregnancy (x* = 0.4, p > 0.05). The prevalence of prenatal
anxiety symptoms were 27.0 and 19.1% in and out of Hubei
province, respectively.

Comparison of Stress Correlates Between
Women With and Without Anxiety

There were significant differences in age, education levels and
the percentage of residence in Hubei province (Bonferroni
corrected ps < 0.05) between non-anxiety group and anxiety
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group. More women in anxiety group had an annual family
income <80,000 RMB than in non-anxiety group (Bonferroni
corrected p < 0.05). Chronic illness during or prior to pregnancy
and current oral medication on chronic illness was reported
by more women in anxiety group than in non-anxiety group
(Bonferroni corrected ps >0.05). Pelvic pain or vaginal bleeding
occurred more in anxiety group than in non-anxiety group
(Bonferroni corrected p < 0.05). Having neighbors or relatives
with a diagnosis of COVID-19 was not associated with anxiety (p
> 0.05). See Table 1.

The Correlates of Anxiety in Pregnant

Women

The results of binary logistic regression showed that elder age,
living in Hubei, without anyone to turn to for support in everyday
life, higher perceived stress, pelvic pain, or vaginal bleeding
were significantly associated with at least mild anxiety (Table 2).
Pregnant women living in Hubei were 1.68 times more likely
to be anxious than those living in other provinces (OR = 1.68,
95% CI = 1.32-2.13). Pregnant women were 1.81 times more
likely to be anxious when there was nobody providing everyday
life support (OR = 1.81, 95% CI = 1.18-2.77). PSS scores >14
was regarded as indicating higher perceived stress (Monk et al.,
2020). Pregnant women with higher perceived stress are 6.87
times more likely to be anxious than those with lower perceived
stress (OR = 6.87, 95% CI = 5.42-9.02). Pregnant women with
pelvic pain or vaginal bleeding were 1.67 times more likely to
be anxious than those without (OR = 1.67, 95% CI = 1.32-
2.09).

DISCUSSION

To our best knowledge, the current study is the first to integrate
socioeconomic factors, pregnancy-related factors, COVID-19-
related stressful events, and perceived stress in a survey on
prenatal anxiety. The main findings are as following: (1) the
prevalence of prenatal anxiety symptom was 21.7%, and most of
the anxious pregnant women reported mild anxiety; (2) higher
perceived stress was a critical predictor of prenatal anxiety
symptoms, not indicating specific stressful events; (3) anxiety
symptoms were associated with pregnancy-related stressful
events, including nobody providing emotional support and
experiencing pelvic pain or vaginal bleeding, and the latter was
a both pregnancy-related and COVID-19 related stressful event;
(4) anxiety symptoms were associated with living in Hubei, but
was not associated with the other COVID-19-related factors.

In the current study, we found that during the COVID-
19 epidemic, the prevalence of anxiety symptom was 21.7% in
Chinese pregnant women attending the crisis intervention, and
the rate was 27.0% in the pregnant participants living in Hubei.
Similarly, two survey in Wuhan, respectively reported that 20.8%
(in February 2020; Ding et al., 2021) or 24.5% (in March 2020; Liu
et al., 2020) pregnant women felt anxious during the COVID-19
epidemic. The reason of the various rates in these studies might
be different self-rating scales, sampling periods. Other reasons
might be differences in demographic and socioeconomic facets,
since we found differences of age, education level, and family
annual income between participants with and without prenatal
anxiety, which is consistent with previous studies in China (Kang
et al., 2016; Liao et al., 2020; Lu et al., 2020).

TABLE 1 | Comparison of COVID-19-related factors between the participants with and without anxiety.

Non-anxiety Anxiety Zor x? P
(n =1,661) (n = 459)
Age 30 (19, 45) 30 (20, 47) —3.07* 0.002
Educated 16 (6, 23) 15 (6, 23) —3.44* 0.001
Married 98.4% (1,634) 97.4% (447) 1.95 0.163
smoking 0.2% (4) 0.7% (3) 1.86 0.172
Drinking 1.7% (29) 2.4% (11) 0.82 0.365
Family annual income <80,000 Yuan 29.3% (487) 38.3% (176) 13.63" 0.000
Gestational week 26 (1, 42) 30 (1, 41) —0.56 0.576
Nulliparae 54.6% (907) 55.1% (253) 0.04 0.845
Nobody providing support in everyday life 5.4% (89) 8.9% (41) 7.98** 0.005
Perceived stress 13 (1, 25) 19 (6, 37) 251.87** 0.000
Work as medical staff 6.1% (102) 6.8% (31) 0.23 0.632
Residence (Hubei) 30.5% (506) 40.7% (187) 17.24* 0.000
Relatives with a diagnosis of COVID-19 1.1% (18) 1.3% (6) 0.16 0.689
Neighbor with a diagnosis of COVID-19 1.1% (19) 0.9% (4) 0.25 0.618
Pelvic pain or vaginal bleeding 37.9% (629) 48.1% (459) 15.82" 0.000
History of chronic illness 16.8% (279) 20.9% (96) 4.19* 0.041
History of medical conditions related to pregnancy 11.2% (186) 13.3% (61) 1.58 0.216
Current medication for chronic illness 8.5% (142) 12.4% (57) 6.33"" 0.012

Categorized variables were presented as percentage (n). Continuous variables were presented as median (Min, Max).

Z: outcome of Mann-Whittney U-test; *p < 0.05; **p < 0.01;, ***p < 0.001.
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TABLE 2 | Factors associated with prenatal anxiety.

Variable n (%) Wald x2 df OR 95% Cl P
Age (years) 30 (19, 47) 5.78 1 0.96* 0.94-0.99 0.016
Education (years) 15 (6, 23) 0.66 1 1.02 0.97-1.07 0.418
Living in Hubei 18.21 1 1.68"* 1.32-2.13 0.000
Yes 693 (32.7)
No 1,427 (67.3)
Family annual income < 80,000 Yuan 2.77 1 1.24 0.96-1.61 0.096
Yes 663 (31.3)
No 1,457 (68.7)
Nobody providing support in everyday life 7.35 1 1.81* 1.18-2.77 0.007
Yes 130 (6.1)
No 1,990 (93.9)
Perceived stress 193.71 1 6.87 5.24-9.02 0.000
Yes 1,074 (50.7)
No 1,046 (49.3)
Current medication for chronic iliness 3.69 1 1.43 0.99-2.06 0.055
Yes 1,921 (90.6)
No 199 (9.4)
Pelvic pain or vaginal bleeding 19.07 1 1.67 1.32-2.09 0.000
Yes 850 (40.1)
No 1,270 (59.9)
History of chronic illness 3.54 1 1.33 0.99-1.78 0.060
Yes 375 (17.7)
No 1,745 (82.3)

Continuous variables are presented as Median (Min, Max). *p < 0.05; **p < 0.01; ***p < 0.001.

Due to the cross-sectional design, we could not conclude
whether our participants had increased anxiety compared to the
period right before COVID-19 pandemic. A study in Turkey
found that among the 63 pregnant participants, women with
mild anxiety decreased and women with moderate and severe
anxiety increased after 2019-nCoV infection (Ayaz et al., 2020).
Therefore, the public health emergency brought by the COVID-
19 epidemic might have influenced the pregnant women all
over the world (e.g., de Arriba-Garcia et al, 2021; Saadati
et al., 2021). An international prospective cohort study had
just started to evaluate the impact of COVID-19 on pregnant
women postpartum women over the next 6 month period in
14 countries (using GAD-7 when assessing anxiety symptoms)
(Motrico et al., 2021).

Importantly, our results suggested living in Hubei was
an independent factor that related to self-reported anxiety
symptoms of pregnant women during the COVID-19 epidemic.
This is reasonable since Hubei province was much more
influenced by the crisis of COVID-19 epidemic than other
provinces in China. Similarly, a survey on pregnant women
in and showed that more women Wuhan (the capital of
Hubei province) in Wuhan felt anxious compared to those in
Chonggqing (a big city in southwestern China) (24.5 vs. 10.4%)
(Liu et al., 2020). Furthermore, we found that pregnant women
with experience of pelvic pain or vaginal bleeding were more
likely to report anxiety symptoms during COVID-19 epidemic.
Vaginal bleeding or pelvic pain might be related to prenatal

anxiety according to previous studies before the COVID-19
epidemic. For example, Richardson et al. (2017) claimed that
the experience of vaginal bleeding and/or abdominal pain in
early pregnancy was highly anxiogenic. Pelvic pain and vaginal
bleeding may rise anxiety in pregnant women because their
association with miscarriage (Kilfoyle et al., 2016) or diagnostic
uncertainty (Richardson et al., 2017). Pelvic pain or vaginal
bleeding was both pregnancy-related and COVID-19 related
stressful events, as we mentioned above.

We also found prenatal anxiety was related to nobody
providing support in everyday life. This result is similar with
previous studies, which suggested that lack of emotional support
was associated with anxiety in pregnant women. In China, most
pregnant women were taken care of by their husbands or other
family members, and this is also the case in our study. Therefore,
it is reasonable to find that pregnant women were more likely
to report anxiety when nobody could provide support for them
in everyday life, particularly in case of quarantine during the
COVID-19 epidemic. Besides, in the current study, no significant
differences were found in prevalence among early, middle, and
late pregnancy. However, a survey in Chinese pregnant women
before the pandemic also reported a relatively high rate (20.6%)
of anxiety in women at least 38 weeks into pregnancy, and the
high rate were attributed to socioeconomic status and the third
trimester (Kang et al,, 2016). No existing survey on prenatal
anxiety during COVID-19 epidemic reported the association of
pregnancy trimester and prenatal anxiety.
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Notably, we found that women with higher perceived
stress were more likely to be anxious than those with lower
perceived stress, which is in line with a recent study in
women with recurrent pregnancy loss (Li et al., 2020). High
perceived stress indicates people perceive their lives as excessively
stressful relative to their capability to cope. Perceived stress
showed significant relationship with physical and psychological
symptoms in numerous studies (Hewitt et al., 1992; Beshai et al.,
2016; Hjelm et al., 2017). The PSS examined women’s general
beliefs about stress without giving a list of specific events (Hewitt
et al., 1992), so scores on the PSS in our study were not biased
by the events related to pregnancy, COVID-19 epidemic and the
recall of past life events.

LIMITATIONS

There are several limitations in this study. First, this is a cross-
sectional study, which is not sufficient to find risk factors or
examine perceived change in anxiety during pregnancy. Second,
there were only 82 pregnant women with moderate to severe
anxiety in our survey, which restricted the application of our
results in the explanation of severe prenatal anxiety during
COVID-19 pandemic. Third, we found a small proportion of
women who had relatives or neighbors with a diagnosis of
COVID-19. This might be the reason that we found that COVID-
19 diagnosis of relatives or neighbors was not associated with
anxiety symptoms. Fourth, more questions should be designed to
detect COVID-19-related stressful events. Fifth, self-report pelvic
pain and vaginal bleeding may be not as reliable as the evaluation
by doctors. Sixth, there were significant differences in age,
education levels and family incomes between pregnant women
with and without anxiety. Although other related factors were
identified by adjusting these confounders in this study, future
studies should better match these characteristics between groups.
Seventh, family annual income varies in different provinces, so
the subgroup of family annual income <80,000 Yuan was not
suitable for every province. This restricted the application of
our result on the criteria of family annual income. Eighth, the
response rate was not available due to the internet technological
problem of the newly developed Wechat Mini-program. Last,
depending on dissemination of the crisis intervention program,
pregnant women in this study were mainly from Hubei, Beijing
and Gansu, and there were scarce participants in the other
12 provinces. Therefore, we cannot compare the prevalence of
anxiety of our survey with that of other provinces and find more
associate factors of anxiety in the COVID-19 pandemic.

CONCLUSIONS

Anxiety in about one-fifth of pregnant women highlights
the importance of instant distribution of clinical and mental
health advice in the early stage of infectious disease epidemic.
Both COVID-19-related and pregnancy-related factors were
associated with anxiety in pregnant women seeking self-
help online crisis intervention during COVID-19 epidemic.
Furthermore, our study is the first to claim that general beliefs
about stress might also be an independent factor associated

with anxiety during COVID-19 epidemic. However, since
there were only 3.9% pregnant women reported moderate to
severe anxiety in our survey, we should be cautious when
applying our conclusions in severe prenatal anxiety during
the COVID-19 pandemic. Our findings have important clinical
implications for medical and mental health service during
and after the COVID-19 epidemic. First, measurement of
perceived stress may be recommended in clinical obstetric
practice and psychological crisis intervention. Second, integrated
service should be considered in clinical obstetric setting
during and after the COVID-19 pandemic. Since vaginal
bleeding and/or abdominal pain may be anxiogenic, mental
health service should also be provided for pregnant women
seeking medical help for vaginal bleeding and/or abdominal
pain in community hospitals, specialist hospitals or general
hospitals. Third, pregnant women with less everyday life support
should be supported by mental health in the future clinical
practice, especially when facing public health emergencies. Last,
systematic preventive interventions need to be exerted for
anxiety during pregnancy, including socioeconomic measures,
psychological and medical interventions.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by The Institutional Review Board of
Institute of Psychology, Chinese Academy of Sciences. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

FS:  conceptualization, formal analysis, methodology,
writing - original draft, writing - review, and editing.
RW: conceptualization, writing - review, and editing.
XQ: data curation, formal analysis, and writing - original
draft. CZho and CZha: writing - original draft. WQ: data
collection. YZ: methodology and data collection. ZL:
conceptualization, ~methodology, project administration,
and investigation. XZ: investigation, writing - review, and
editing. All authors contributed to the article and approved the
submitted version.

FUNDING

This research was supported by the Shenzhen-Hongkong
Institute of Brain Science-Shenzhen Fundamental Research
Institutions (NYKFKT 2020002).

ACKNOWLEDGMENTS

We thank our colleagues in collaborated hospitals who
contributed to data collection.

Frontiers in Psychology | www.frontiersin.org

April 2021 | Volume 12 | Article 633765


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Shangguan et al.

Stress Correlates of Prenatal Anxiety

REFERENCES

Adhikari, K., Patten, S. B., Williamson, T., Patel, A. B., Premji, S., Tough, S.,
et al. (2020). Neighbourhood socioeconomic status modifies the association
between anxiety and depression during pregnancy and preterm birth:
a Community-based Canadian cohort study. BMJ Open 10:€031035.
doi: 10.1136/bmjopen-2019-031035

Ayaz, R, Hocaoglu, M., Giinay, T., Yardimci, O. D., Turgut, A., and Karateke,
A. (2020). Anxiety and depression symptoms in the same pregnant women
before and during the COVID-19 pandemic. J. Perinat. Med. 48, 965-970.
doi: 10.1515/jpm-2020-0380

Beghi, E., Feigin, V., Caso, V., Santalucia, P., and Logroscino, G. (2020). COVID-
19 infection and neurological complications: present findings and future
predictions. Neuroepidemiology. 54, 364-369. doi: 10.1159/000508991

Beshai, S., McAlpine, L., Weare, K., and Kuyken, W. (2016). A non-randomised
feasibility trial assessing the efficacy of a mindfulness-based intervention for
teachers to reduce stress and improve well-being. Mindfulness. 7, 198-208.
doi: 10.1007/s12671-015-0436-1

Bhushan, N. L., Krupp, K., Jaykrishna, P., Ravi, K., and Madhivanan, P. (2020).
The association between social support through contacts with Accredited
Social Health Activists (ASHAs) and antenatal anxiety among women in
Mysore, India: a cross-sectional study. Soc. Psychiatry Psychiatr. Epidemiol. 55,
1323-1333. doi: 10.1007/s00127-020-01854-4

Bravi, F., Flacco, M. E., Carradori, T., Volta, C. A., Cosenza, G., De Togni, A, et al.
(2020). Predictors of severe or lethal covid-19, including angiotensin converting
enzyme inhibitors and angiotensin ii receptor blockers, in a sample of infected
italian citizens. PLoS ONE 15:0235248. doi: 10.1371/journal.pone.0235248

Bright, K. S., Mughal, M. K., Wajid, A., Lane-Smith, M., Murray, L., Roy, N,,
etal. (2019). Internet-based interpersonal psychotherapy for stress, anxiety, and
depression in prenatal women: study protocol for a pilot randomized controlled
trial. Trials 20:814. doi: 10.1186/s13063-019-3897-z

Cohen, S., Kamarck, T., and Mermelstein, R. (1983). A global measure of perceived
stress. J. Health Soc. Behav. 24, 385-396. doi: 10.2307/2136404

Corbett, G. A., Milne, S. J., Hehir, M. P, Lindow, S. W., and O’Connell, M. P.
(2020). Health anxiety and behavioural changes of pregnant women during
the COVID-19 pandemic. Eur. J. Obstet. Gynecol. Reprod. Biol. 249, 96-97.
doi: 10.1016/j.ejogrb.2020.04.022

Dawson, K. S., Bryant, R. A., Harper, M., Kuowei, T. A., Rahman, A., and
Schafer, A. (2015). Problem Management Plus (PM+): a WHO transdiagnostic
psychological intervention for common mental health problems. World
Psychiatry 14, 354-357. doi: 10.1002/wps.20255

de Arriba-Garcia, M., Diaz-Martinez, A., Monfort-Ortiz, R., Roca-Prats, A,
Monfort-Beltran, S., Ivaiiez-Munoz, M., et al. (2021). GESTACOVID project:
psychological and perinatal effects in Spanish pregnant women subjected to
confinement due to the COVID-19 pandemic. J. Matern. Fetal Neonatal Med.
21, 1-7. doi: 10.1080/14767058.2021.1888922

Ding, W,, Lu, J., Zhou, Y., Wei, W., Zhou, Z., and Chen, M. (2021). Knowledge,
attitudes, practices, and influencing factors of anxiety among pregnant women
in Wuhan during the outbreak of COVID-19: a cross-sectional study. BMC
Pregnancy Childbirth 21:80. doi: 10.1186/s12884-021-03561-7

Fakari, F. R., and Simbar, M. (2020). Coronavirus pandemic and worries during
pregnancy; a Letter to Editor. Arch. Acad. Emerg. Med. 8:e21.

Gonzélez-Mesa, E., Kabukcuoglu, K., Blasco, M., Koriikcii, O., Ibrahim, N,
Gonzélez-Cazorla, A., et al. (2020). Comorbid anxiety and depression (CAD)
at early stages of the pregnancy. A multicultural cross-sectional study. ]. Affect.
Disord. 270, 85-89. doi: 10.1016/j.jad.2020.03.086

Gul, F., Sherin, A., Jabeen, M., and Khan, S. A. (2017). Association of stress
with anxiety and depression during pregnancy. J. Pak. Med. Assoc. 67,
1803-1808.

Gunnes, N., Gjessing, H. K., Bakken, I. J., Ghaderi, S., Gran, J. M., Hungnes, O.,
et al. (2020). Seasonal and pandemic influenza during pregnancy and risk of
fetal death: a Norwegian registry-based cohort study. Eur. J. Epidemiol. 35,
371-379. doi: 10.1007/s10654-020-00600-z

He, X,, Li, C, Qian, J., Cui, H., and Reliability, W. W. (2010). Validity of
a generalized anxiety scale in general hospital outpatients. Shanghai Arch.
Psychiatry. 22, 200-203.

Helgertz, J., and Bengtsson, T. (2019). The long-lasting influenza: the impact
of fetal stress during the 1918 influenza pandemic on socioeconomic

attainment and health in Sweden, 1968-2012. Demography 56, 1389-1425.
doi: 10.1007/s13524-019-00799-x

Hewitt, P. L., Flett, G. L., and Mosher, S. W. (1992). The perceived stress scale:
factor structure and relation to depression symptoms in a psychiatric sample. J.
Psychopathol. Behav. Assess. 14, 247-257. doi: 10.1007/BF00962631

Hjelm, L., Handa, S., de Hoop, J., Palermo, T., and Zambia CGP and MCP
Evaluation Teams. (2017). Poverty and perceived stress: Evidence from two
unconditional cash transfer programs in Zambia. Soc. Sci. Med. 177, 110-117.
doi: 10.1016/j.socscimed.2017.01.023

Hooker, A. B. (2020). Progesterone treatment in women with a threatened
miscarriage remains controversial after reviewing the available literature. BJOG
127:1065. doi: 10.1111/1471-0528.16305

Hoyer, J., Wieder, G., Hofler, M., Krause, L., Wittchen, H. U., and Martini, J.
(2020). Do lifetime anxiety disorders (anxiety liability) and pregnancy-related
anxiety predict complications during pregnancy and delivery?. Early Hum. Dev.
144:105022. doi: 10.1016/j.earlhumdev.2020.105022

Kang, Y. T., Yao, Y., Dou, J., Guo, X, L, S. Y., Zhao, C. N, et al. (2016). Prevalence
and risk factors of maternal anxiety in late pregnancy in China. Int. J. Environ.
Res. Public Health 13:468. doi: 10.3390/ijerph13050468

Kilfoyle, K. A., Vrees, R., Raker, C. A., and Matteson, K. A. (2016). Non-urgent
and urgent emergency department use during pregnancy: an observational
study. Am. J. Obstet. Gynecol. 216, 181.e181-187. doi: 10.1016/j.ajog.2016.
10.013

Koelewijn, J. M., Sluijs, A. M., and Vrijkotte, T. G. M. (2017). Possible
relationship between general and pregnancy-related anxiety during the first
half of pregnancy and the birth process: a prospective cohort study. BMJ Open
7:¢013413. doi: 10.1136/bmjopen-2016-013413

Li, G, Jiang, Z., Han, X., Shang, X., Tian, W., Kang, X., et al. (2020). A moderated
mediation model of perceived stress, negative emotions and mindfulness on
fertility quality of life in women with recurrent pregnancy loss. Qual. Life Res.
29, 1775-1787. doi: 10.1007/s11136-020-02460-2

Liao, M., Fang, F., Liu, G., Zhang, Y., Deng, C., and Zhang, X. (2020).
Influencing factors and correlation of anxiety, psychological stress sources,
and psychological capital among women pregnant with a second child
in Guangdong and Shandong Province. J. Affect. Disord. 264, 115-122.
doi: 10.1016/j.jad.2019.11.148

Liu, X., Chen, M., Wang, Y., Sun, L., Zhang, J., Shi, Y., et al. (2020). Prenatal anxiety
and obstetric decisions among pregnant women in Wuhan and Chongqing
during the COVID-19 outbreak: a cross-sectional study. BJOG 127, 1229-1240.
doi: 10.1111/1471-0528.16381

Lu, L., Duan, Z., Wang, Y., Wilson, A., Yang, Y., Zhu, L., et al. (2020). Mental
health outcomes among Chinese prenatal and postpartum women after the
implementation of universal two-child policy. J. Affect. Disord. 264, 187-192.
doi: 10.1016/j.jad.2019.12.011

Madhavanprabhakaran, G. K., Dsouza, M., and Nairy, S. (2015). Prevalence
of pregnancy anxiety and associated factors. Int. J. Afr. Nurs. Sci. 3, 1-7.
doi: 10.1016/j.ijans.2015.06.002

Mertz, D., Lo, C. K, Lytvyn, L, Ortiz, J. R, Loeb, M., and FLURISK-
INVESTIGATOR. (2019). Pregnancy as a risk factor for severe influenza
infection: an individual participant data meta-analysis. BMC Infect. Dis. 19:683.
doi: 10.1186/s12879-019-4318-3

Mirzadeh, M., and Khedmat, L. (2020). Pregnant women in the exposure
to COVID-19 infection outbreak: the unseen risk factors and
preventive healthcare patterns. J. Matern. Fetal. Neonatal Med. 1-2.
doi: 10.1080/14767058.2020.1749257. [Epub ahead of print].

Molgora, S., Fenaroli, V., and Saita, E. (2020). Psychological distress profiles
in expectant mothers: what is the association with pregnancy-related and
relational variables?. J. Affect. Disord. 262, 83-89. doi: 10.1016/j.jad.2019.
10.045

Monk, C., Webster, R. S., McNeil, R. B., Parker, C. B., Catov, J. M., Greenland, P.,
et al. (2020). Associations of perceived prenatal stress and adverse pregnancy
outcomes with perceived stress years after delivery. Arch. Womens. Ment.
Health. 23, 361-369. doi: 10.1007/s00737-019-00970-8

Motrico, E., Bina, R, Dominguez-Salas, S., Mateus, V., Contreras-Garcia,
Y., Carrasco-Portifio, M., et al. (2021). Impact of the Covid-19 pandemic
on perinatal mental health (Riseup-PPD-COVID-19): protocol for
an international prospective cohort study. BMC Public Health 21:368.
doi: 10.1186/s12889-021-10330-w

Frontiers in Psychology | www.frontiersin.org

April 2021 | Volume 12 | Article 633765


https://doi.org/10.1136/bmjopen-2019-031035
https://doi.org/10.1515/jpm-2020-0380
https://doi.org/10.1159/000508991
https://doi.org/10.1007/s12671-015-0436-1
https://doi.org/10.1007/s00127-020-01854-4
https://doi.org/10.1371/journal.pone.0235248
https://doi.org/10.1186/s13063-019-3897-z
https://doi.org/10.2307/2136404
https://doi.org/10.1016/j.ejogrb.2020.04.022
https://doi.org/10.1002/wps.20255
https://doi.org/10.1080/14767058.2021.1888922
https://doi.org/10.1186/s12884-021-03561-7
https://doi.org/10.1016/j.jad.2020.03.086
https://doi.org/10.1007/s10654-020-00600-z
https://doi.org/10.1007/s13524-019-00799-x
https://doi.org/10.1007/BF00962631
https://doi.org/10.1016/j.socscimed.2017.01.023
https://doi.org/10.1111/1471-0528.16305
https://doi.org/10.1016/j.earlhumdev.2020.105022
https://doi.org/10.3390/ijerph13050468
https://doi.org/10.1016/j.ajog.2016.10.013
https://doi.org/10.1136/bmjopen-2016-013413
https://doi.org/10.1007/s11136-020-02460-2
https://doi.org/10.1016/j.jad.2019.11.148
https://doi.org/10.1111/1471-0528.16381
https://doi.org/10.1016/j.jad.2019.12.011
https://doi.org/10.1016/j.ijans.2015.06.002
https://doi.org/10.1186/s12879-019-4318-3
https://doi.org/10.1080/14767058.2020.1749257
https://doi.org/10.1016/j.jad.2019.10.045
https://doi.org/10.1007/s00737-019-00970-8
https://doi.org/10.1186/s12889-021-10330-w
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Shangguan et al.

Stress Correlates of Prenatal Anxiety

Ng, S. M. (2013). Validation of the 10-item Chinese Perceived Stress Scale in
elderly service workers: one-factor versus two-factor structure. BMC Psychol.
1:9. doi: 10.1186/2050-7283-1-9

Rallis, S., Skouteris, H., McCabe, M., and Milgrom, J. (2014). A prospective
examination of depression, anxiety and stress throughout pregnancy. Women
Birth 27, e36-e42. doi: 10.1016/j.wombi.2014.08.002

Rees, S., Channon, S., and Waters, C. S. (2019). The impact of maternal prenatal
and postnatal anxiety on children’s emotional problems: a systematic review.
Eur. Child Adolesc. Psychiatry 28, 257-280. doi: 10.1007/s00787-018-1173-5

Richardson, A., Raine-Fenning, N., Deb, S., Campbell, B., and Vedhara, K. (2017).
Anxiety associated with diagnostic uncertainty in early pregnancy. Ultrasound
Obstet. Gynecol. 50, 247-254. doi: 10.1002/u0g.17214

Saadati, N., Afshari, P., Boostani, H., Beheshtinasab, M., Abedi, P., and Maraghi, E.
(2021). Health anxiety and related factors among pregnant women during the
COVID-19 pandemic: a cross-sectional study from Iran. BMC Psychiatry 21:95.
doi: 10.1186/512888-021-03092-7

Spitzer, R. L., Kroenke, K., Williams, J. B., and Lowe, B. (2006). A brief measure
for assessing generalized anxiety disorder: the GAD-7. Arch. Intern. Med. 166,
1092-1097. doi: 10.1001/archinte.166.10.1092

Taylor, J. M. (2015). Psychometric analysis of the ten-item perceived stress scale.
Psychol. Assess. 27, 90-101. doi: 10.1037/a0038100

Wu, Y., Lu, Y. C,, Jacobs, M., Pradhan, S., Kapse, K., Zhao, L., et al. (2020).
Association of prenatal maternal psychological distress with fetal brain

growth, metabolism, and cortical maturation. JAMA Netw. Open 3:21919940.
doi: 10.1001/jamanetworkopen.2019.19940

Yuan, S., Liao, Z., Huang, H., Jiang, B., Zhang, X, Wang, Y., et al
(2020). Comparison of the indicators of psychological stress in the
population of Hubei province and non-endemic provinces in China during
two weeks during the coronavirus disease 2019 (COVID-19) outbreak
in February 2020. Med. Sci. Monit. 26:€923767. doi: 10.12659/MSM.
923767

Zaigham, M., and Andersson, O. (2020). Maternal and perinatal outcomes with
COVID-19: a systematic review of 108 pregnancies. Acta Obstet. Gynecol.
Scand. 99, 823-829. doi: 10.1111/a0gs.13867

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Shangguan, Wang, Quan, Zhou, Zhang, Qian, Zhou, Liu and
Zhang. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original author(s) and the copyright owner(s)
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org

April 2021 | Volume 12 | Article 633765


https://doi.org/10.1186/2050-7283-1-9
https://doi.org/10.1016/j.wombi.2014.08.002
https://doi.org/10.1007/s00787-018-1173-5
https://doi.org/10.1002/uog.17214
https://doi.org/10.1186/s12888-021-03092-7
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1037/a0038100
https://doi.org/10.1001/jamanetworkopen.2019.19940
https://doi.org/10.12659/MSM.923767
https://doi.org/10.1111/aogs.13867
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	Association of Stress-Related Factors With Anxiety Among Chinese Pregnant Participants in an Online Crisis Intervention During COVID-19 Epidemic
	Introduction
	Methods
	Procedure
	Measures
	The GAD-7 Scale
	The 10-Item Perceived Stress Scale (PSS)
	Demographic Data and COVID-19-Related Factors in Pregnant Women
	Statistical Analysis


	Results
	Demographic Characteristics of Participants
	Prevalence of Anxiety
	Comparison of Stress Correlates Between Women With and Without Anxiety
	The Correlates of Anxiety in Pregnant Women

	Discussion
	Limitations
	Conclusions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


