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Abstract
Background
In recent years, there is a growing tendency for pregnant women suffered from anxiety, which not
only affects the health of pregnant women and the development of children, but also poses a serious
burden on families and society. However, few studies have focused on the factors that contribute to
anxiety during pregnancy, especially among migrants.
Methods
A total of 400 pregnant women from a tertiary hospital in Jinan, the provincial capital of Shandong
Province. Anxiety was used as dependent variable based on Self-Rating Anxiety Scale (SAS).
Descriptive statistics were presented and a multi-logistic regression analysis were conducted to
explore the factors associated with anxiety during pregnancy. STATA 14.2 software was used for
analysis.
Results
The prevalence rate of anxiety in pregnant women is 25.7%. The multi-logistic regression indicates
that pregnant women who have longer hospital stay (OR=1.15, p<0.05), who live in rural areas
(OR=3.81, p<0.05) and who have pressure during pregnancy (OR=3.98, p<0.05) are more likely to
have anxiety. Meanwhile, compared with the lowest income group, group Q2 and Q3 was significantly
associated with higher odds of anxiety (OR=1.89, p<0.05; OR=3.37, p<0.05). Those who are local
residents (OR=0.59, p<0.59) and who have higher social support points (OR=0.95, p<0.05) are less
likely to have anxiety during pregnancy.
Conclusions
Pregnant women have poor anxiety, and the influencing factors are complex and varied. Therefore,
Risk factors such as migrants, living in cities, more life stress, lower family income, longer hospital
stays, and less social support should be taken into concern and individualized intervention should be
adopted.

Introduction
Mental disorders is a serious illness that can occur at any age in a person's life and place serious
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illness burden on patients due to its high prevalence, long duration, early onset and serious
complications[1][2]. In the past 20 years, anxiety was one of the most common serious mental
disorders[3 4], and constituted the most prevalent mental health problem around the world, afflicting
millions of people[5–7]. In recent years, it has been found that more and more pregnant women are
suffering from anxiety, which not only affects the health of pregnant women and the development of
children, but also places huge psychological, economic, social burden on the individuals and society
[8 9].
The physiology of pregnant women changes dramatically along with the hormonal changes during
pregnancy [10 11]. At the same time, her psychology changes greatly as she faces the transition to
parenthood. Unfortunately, not all of the pregnant women adapt well to these changes which may
greatly increase anxiety rates[12]. Studies have shown that the occurrence of postpartum depression
in pregnant women is closely related to anxiety symptoms during pregnancy, and 35% of pregnant
women with anxiety symptoms develop postpartum depression[13]. Meanwhile, if pregnant women
are in a state of adverse psychological stress for a long time, the release of catecholamine will
increase the body's oxygen consumption and increase the heart load, which may cause serious
adverse consequences[14 15]. In addition, women who experience anxiety during pregnancy are
reported to have higher rates of adverse birth outcomes[16]. Research have demonstrated that
anxiety in pregnancy will directly affect the physical and mental health of pregnant women, and also
adversely affect the cognitive, emotional and behavioral development of infants[17 18]. A recent
study in USA indicated that prenatal anxiety predicted preterm births and low birth weight, outcomes
that may have long-term implications for health and even predict hypertension, insulin resistance,
glucose tolerance and cardiovascular[19].
However, most of the literature focused on the adverse effects of anxiety during pregnancy. For
example, A Swiss study was conducted primarily to assess maternal anxiety during pregnancy and
their impact on obstetric, fetal and neonatal outcome.[15]Some American researchers have studied
the effect of anxiety during pregnancy on fetal heart rate[20] and neurobehavioral development.
[21]Another similar finding had been reported in British, where researchers explored that the serious
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consequences of pregnancy anxiety on the development of pregnant women and children.[22]Some
researchers have studied the link between pregnancy anxiety and Pregnancy complications.[23] In
China, Fan et al. explored the effects of pregnancy anxiety on children's heart rate and blood pressure
response to stress. [24] Another in China focused on risk factors for depression among Chinese
doctors.[6] However, few studies have examined potential factors that contribute to anxiety during
pregnancy, especially among migrants.
Therefore, this study aims to explore the risk factors associated with anxiety among pregnant women
in China. This study has two objectives. First, we will investigate the incidence of anxiety during
pregnancy in China. Second, we will explore the risk factors of pregnancy anxiety. This study is
among the first to provide evidences for pregnant women anxiety prevention in China.

Methods
Data collection and study design
This study was conducted in one of the largest tertiary hospitals in Shandong Province, the second
largest provinces in China. Data were collected from January 2017 to October 2017 by using selfdesigned general information questionnaire. The questionnaire was composed of demographic and
socio-economic information of each respondent as well as scales, including Pregnancy Pressure Scale
(PPS), Social Support Rate Scale (SSRS) and Self-Rating Anxiety Scale (SAS). The eligible participants
for this survey were pregnant women who were admitted to the hospital to give birth at the time of
the interview. Following consent, face-to-face interviews were conducted among the pregnant women
by trained investigators.
Initially, 416 pregnant women were selected and interviewed. Of these, 16 did not complete the
survey. In total, 400 individuals were included in the final sample.

Statistical analysis
The dependent variable we focused on was the anxiety status of each pregnant women which was
measured by Self-Rating Anxiety Scale (SAS). This scale was designed by William WK Zung in 1971 to
quantify a patient’s level of anxiety [25]. The SAS scale is a 20-item self-reported assessment
questions. (for example, “I feel more nervous and anxious than usual” and “I feel scared for no
reason”. etc) When answering each item, the person indicated the degree to which each statement
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applies. Each question was scored on a Likert-type scale of 1 to 4 (based on the following replies: “a
little of the time” “some of the time” “a good part of the time” and “most of the time”). The total
score was obtained by summing the assessment of the 20 items. The total score multiplied by 1.25
gives the standard score. A standard cutoff score of 50 was usually used to diagnose anxiety[26]. In
China, there are usually two levels according to the standard score ranges, including anxiety (25–49
points) and not anxiety(50–70 points).
Demographic characteristics, socioeconomic status, social support and pressure status were included
as controlled variables. Pregnant women are divided into internal migrants and local residents
according to their registered residence and whether they have worked in the local area for more than
half a year. Personal basic information was also used, including age, home address (urban vs. rural),
exercise during pregnancy (yes vs. no), hospitalization days, diet (healthy vs unhealthy) and living
habits that are classified as good or bad according to whether they smoke or drink. Socio-economic
characteristics used include employment status (employment vs. unemployment), household income
(Q1, Q2 and Q3, Quartile 1 (Q1) is the poorest and Quartile 3 (Q3) is the richest).We included a
measure of social support, using the Social Spuport Rate Scale (SSRS). The higher the SSRS score, the
more support pregnant women received in society. Meanwhile, we also included a measure of
Pressure during pregnancy, using Pregnancy Pressure Scale (PPS). According to their final scores, they
were classified as either stressed or not stressed.
Statistical analyses were performed using STATA Version 14.2 for continuous variables, the p-value
was reported using Student’s t test; for categorical variables, the p-value was reported using the chisquare test. A multivariate logistic regression analysis was performed to assess the influencing
factors of pregnancy anxiety determine the association of anxiety. The reported CIs were calculated
at the 95% level and statistical significance was set at the 5% level.

Results
Characteristics of the participants
Characteristics of the sample, as well as the prevalence of anxiety in pregnant women, are shown in
Table 1. The prevalence rate of anxiety in pregnant women is 25.7%. Their average age was 31.42 ±
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0.25 years old and the average length of hospital stay was 4.63 ± 0.10 days. Generally speaking, the
majority of the pregnant women were migrant (52.3%), having good living habits (93.3%), not
exercising during pregnancy (72.5%), living in the city (96.7%), having pressure (88.0%), healthy
diet(68.0%) and are in Quartile 1 of the income distribution (53.8%). A total of 400 pregnant women
were included in the study, and 103 of them had anxiety symptoms. The average age of anxious
pregnant women was 30.90 ± 0.49 years old and social support scores were 45.99 ± 0.53 points. In
addition, residence (p < 0.05), income (p < 0.01) and social support scores (p < 0.01) were
significantly different between anxiety and not anxiety during pregnancy.

Influencing factors contribute to anxiety during pregnancy
Table 2 presents the results of a multi-logistic regression analysis of factors associated with anxiety
during pregnancy. The multi-logistic regression indicates that pregnant women who have longer
hospital stay (OR=1.15, p<0.05), who live in rural areas (OR=3.81, p<0.05) and who have pressure
during pregnancy (OR=3.98, p<0.05) are more likely to have anxiety. Meanwhile, compared with the
lowest income group, group Q2 and Q3 was significantly associated with higher odds of anxiety
(OR=1.89, p<0.05; OR=3.37, p<0.05). Those who are local residents (OR=0.59, p<0.59) and who
have higher social support points (OR=0.95, p<0.05) are less likely to have anxiety during pregnancy.
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Table 1 Socio-demographic characteristics of pregnant women
Characteristics

Total n(%)

Not anxiety n(%)

Anxiety n(%)

Observations
Age
Residence

400
31.42 ± 0.25

297(74.3%)
31.60 ± 0.30

103(25.7%)
30.90 ± 0.49

Migrant
Local residents

209(52.3%)
191(47.8%)

145(69.4%)
152(79.6%)

64(30.6%)
39(20.4%)

Employed
Unemployed

171(42.8%)
229(57.3%)

125(73.1%)
172(75.1%)

46(26.9%)
57(24.9%)

Good
Bad

373(93.3%)
27(6.7%)

278(74.5%)
19(70.4%)

95(25.5%)
8(29.6%)

Unhealthy
Healthy

128(32.0%)
272(68.0%)

102(79.7%)
195(71.7%)

26(20.3%)
77(28.3%)

Yes
No

110(27.5%)
290(72.5%)

87(79.1%)
210(72.4%)

23(20.9%)
80(27.6%)

Urban
Rural

387(96.7%)
13(3.3%)

290(74.9%)
7(53.8%)

97(25.1%)
6(46.2%)

Q1
Q2
Q3

215(53.8%)
167(41.8%)
18(4.5%)

172(80.0%)
116(69.5%)
9(50.0%)

43(20.0%)
51(30.5%)
9(50.5%)

Yes
No

352(88.0%)
48(12.0%)
4.63 ± 0.10
47.74 ± 0.30

257(73.0%)
40(83.3%)
4.52 ± 0.11
48.35 ± 0.36

95(27.0)
8(16.7%)
4.94 ± 0.23
45.99 ± 0.53

Employment
status

Living habits
Diet

Exercise

Living locations
Income

Stressed

Length of stay
Social support
scores
Influencing factors contribute to anxiety during pregnancy

X2 /t

P

1.195
5.434

0.233

0.207

0.649

0.228

0.633

2.911

0.088

1.860

0.173

2.926

0.087

11.257

0.004

2.354

0.125

1.833
3.458

0.068

0.020

0.001

Table 2 Multivariate analysis of factors associated with anxiety during pregnancy
Variables
Age
Residence

SE

OR

95%CI

P

0.147

1.00
0.59

0.36–0.96

0.035

Employed
Unemployed

0.246

1.00
0.98

0.60–1.60

0.937

Good
Bad

0.543

1.00
1.14

0.45–2.90

0.782

Unhealthy
Healthy

0.447

1.00
1.61

0.93–2.77

0.089

No
Yes

0.203

1.00
0.69

0.39–1.23

0.207

Urban
Rural

2.366

1.00
3.81

1.13–12.87

0.031

0.301
0.160

1.00
0.56
0.30

0.20–1.61
0.10–0.85

0.282

2.512
Length of stay
0.070
Social support scores 0.020

1.00
3.98
1.15
0.95

1.16–13.72
1.02–1.29
0.91–0.99

0.029
0.027
0.015

Migrant
Local residents

0.026

Employment status
Living habits
Diet

Exercise

Living locations
Income

Q1
Q2
Q3

Stressed

No
Yes

0.97

0.92–1.02

7

0.235

0.024

Discussion
The institutional change from China’s one-child to two-child family policy in 2015 means more
pregnant women are expecting babies than in the past. Based on this policy, this study is the first to
explore the status and influencing factors of anxiety during pregnancy. Our study indicates that the
prevalence rate of anxiety in pregnant women was 25.7%, which is very similar to the results of a
survey conducted by Wang et al. in the Shanghai community (23.89%)[27].
The current study found that the longer that women hospitalized, the greater her risk of anxiety. The
possible reason for this phenomenon is the depression of hospitalization environment, which makes
pregnant women prone to anxiety, and the longer hospitalization time means the higher
hospitalization costs, which is a heavy burden for middle and low-income families. Therefore, the
efficiency of doctors should be improved to minimize the hospitalization time of pregnant women. Our
study also showed that pregnant women living in rural areas had a 3.81 times higher risk of anxiety
than urban residents. The main reason may be that farmers are vulnerable groups, most of them
have no social security, their life is unstable and lack of social support, which easily leads to anxiety.
Our study found that migrants are at greater risk of anxiety than local residents during pregnancy.
There are several possible reasons: firstly, the migrants are poorly educated and they lack knowledge
about pregnancy and childbirth.[28] Secondly, it is important that members of the migrants do not
have a local household registration (hukou)[29]. Hence, they are not entitled to certain local
government benefits[30]. Various adverse factors lead to migrants in pregnancy and delivery period
more prone to anxiety. As more and more rural people move to cities on the east coast, China's
migrant people are growing[31]. In 2000, it was already estimated at 121 million, representing 10% of
China’s total population at that time. In 2011 the number reached 252.78 million[32]. Therefore,
health authorities should pay more attention to the mental health status of migrants during
pregnancy.
We also found a correlation between anxiety and social support scores. According to our results it
may be said that high social support given during pregnancy has the effect of reducing the pregnant
woman's anxiety. This finding is supported by a study by Duman et al., which also found that the
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more social support a pregnant woman receives, the less likely she is to develop anxiety[33].
Meanwhile, a US study suggests that social support can reduce anxiety during pregnancy[34]. This
shows that social support can enhance the psychological endurance of pregnant women, while the
lack of social support during pregnancy is likely to induce anxiety and depression in pregnant women.
Therefore, in perinatal health care, attention should be paid to the role of social support system, such
as husband, relatives and friends, in pregnant women's health care during pregnancy. In particular,
the husband should spend more time with pregnant women and give them more care and support, so
that pregnant women can keep a good state of mind and effectively alleviate the adverse effects of
stress time on pregnant women. In addition, according to the characteristics of pregnant women to
develop personalized measures, psychological counseling, help pregnant women get more support,
and as soon as possible to adapt to the role of motherhood, so as to improve the mental health of
pregnant women.
In this study, we also examined the relationship between household income and anxiety. Our study
shows that the higher the family income, the lower the risk of anxiety during pregnancy. This can be
explained by the fact that pregnant women with lower household income have less monetary support
to confront risk. It is difficult for them to quickly adapt to changes during pregnancy, so they are more
prone to anxiety[35].
This study found that stress during pregnancy is directly related to anxiety during pregnancy.
According to our analysis, pregnant women who are stressed during pregnancy have a 3.98 times
higher risk of anxiety than those who are not stressed. This is the same as previous studies. There are
three types of stress during pregnancy, "stress caused by changing parental roles", "stress caused by
ensuring the health and safety of the mother and child", and "stress caused by changing physical
appearance". We suggest that communication should be strengthened between doctors and pregnant
women, as well as between families and pregnant women, getting them to think about pregnancy and
childbirth is a natural biological process. The society should strengthen the propaganda and education
of pregnant women's health knowledge during pregnancy, inform pregnant women of health care
knowledge during pregnancy and knowledge of pregnancy and childbirth, and actively guide pregnant
9

women to learn to control their emotions, so as to help pregnant women understand some aspects of
pregnancy and minimize pregnant women's stress during pregnancy.
Our study does have some limitations. First, information about personal information and living habits
was self-reported, thus leading to the possibility of subjective bias. Second, although we are able to
identify the association between anxiety of pregnant women and other factors, we are unable to
identify the exact cause of the observed association. Third, because the results from this study is
conducted in a general hospital in Shandong province, it is unclear to what extent the findings can be
representative of all other regions. Further studies should expand the sample size and sample area,
and carry out in-depth longitudinal studies to further determine the causal relationship between
pregnancy anxiety and some risk factors.

Conclusions
The incidence of anxiety among pregnant women was 25.7%. Pregnant women have poor anxiety,
and the influencing factors are complex and varied. Therefore, Risk factors such as migrants, living in
cities, more life stress, lower family income, longer hospital stays, and less social support should be
taken into concern and individualized intervention should be adopted. We should pay more attention
to the mental health status of pregnant women, take active measures to cope with it, formulate a
sound adaptive intervention plan, carry out mental health maintenance, do a good job in mental
health education, correct understanding of the self, self-regulation, to adapt to the new environment.
Medical institutions should pay attention to the psychological intervention, actively communicate with
family members, various care for pregnant women especially in migrant population and low-income
families, let its correct understanding of pregnancy, to help adjust the changes in the pregnancy,
reduce the psychological burden, establish a good state of mind, so as to improve the adaptability of
pregnancy, help individual security through gestation, achieve good results.
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