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Background. Longitudinal studies investigating the prevalence of comorbid anxiety and depression (CAD) and its risk factors
during the perinatal period are limited. The objective of this longitudinal study was to describe the prevalence and risk factors
of CAD among pregnant and postpartum women in China. Methods. From the Population Health Data Archive of the
National Population Health Data Center, 1,941 Chinese pregnant or postpartum women who were surveyed for both
depressive and anxiety symptoms during and after pregnancy were included in the study. This population-based longitudinal
study was conducted between March 2017 and March 2022. The self-rating anxiety scale and self-rating depression scale were
used to assess anxiety and depression symptoms at four time points throughout the perinatal period. The generalized
estimation equation model was used to identify sociodemographic, obstetric, and mental health factors for CAD. Results. The
prevalence of CAD was 15.67%, 8.36%, 11.64%, and 13.24% in the first, second, and third trimesters and postpartum,
respectively. A higher proportion of women reporting, compared to women with single anxiety or depression, CAD during and
after pregnancy were primiparas (OR =1.32, 95% CI 1.06-1.65), having a smoking history (OR =1.51, 95% CI 1.05-2.18), and
having dissatisfied marital relationship (OR =1.97, 95% CI 1.28-3.06). Women conceived with assisted reproductive treatment
were reported to be less likely to have CAD (OR =0.69, 95% CI 0.55-0.86). Conclusions. These findings highlight that CAD is
relatively common in pregnant and postpartum women and recommend targeted interventions for higher risk women,
specifically primiparas with a history of smoking and dissatisfied marital relationships.

1. Introduction

Anxiety and depression are common mental health problems
in pregnant and postpartum women and are frequently cooc-
curred [1]. Previous research has suggested that comorbid
anxiety and depression (CAD) has a significant negative
effect on pregnancy and neonate outcomes compared to anx-
iety or depression alone, including nonphysiological delivery,
prematurity, low birth weight, poor infant cognitive develop-
ment, and mental health problems in late childhood [2-4].
Pregnant women with multiple mental health problems
may also increase the number of nonscheduled antenatal care

visits, emergency health care visits [5], and even suicide and
infanticide [6]. Therefore, it is essential to generate evidence
on the prevalence and risk factors for CAD during pregnancy
and postpartum period.

Prevalence estimates of CAD varied between countries,
with 6.8% in Italy [7], 9.5% in Spain [8], and 10.04% in Ethi-
opia [9] during the pregnancy periods, as well as 2% in
Ireland [10], 6.3% in the US [11], 13.4% in Australia [12],
and 22.4% in Croatia [13] during the postpartum periods.
Meanwhile, a meta-analysis involving 30 different countries
reported that the overall prevalence of CAD was 9.5% during
pregnancy and 8.2% after delivery and also highlighted that
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the data mainly come from a one-time point in pregnancy or
postpartum period [14]. Longitudinal studies investigating
changes in the prevalence of CAD throughout the pregnancy
or postpartum period are still limited. Previous research has
examined the risk factors for CAD in pregnant or postpar-
tum women, ranging from sociodemographic- to obstetric-
related factors [7, 9, 10, 15], but the factors associated with
CAD have not been fully examined, such as some obstetric
factors (e.g., women conceived with assisted reproductive
treatment (ART)) and mental feature factors (e.g., history
of anxiety or depression). Meanwhile, conflicting results
are also commonly reported in some risk factors. For exam-
ple, Luo et al. showed that primiparas could predict an
increased probability of CAD [15], while Premiji et al. iden-
tified that multiparas were associated with a higher risk of
CAD [16].

Given the well-documented negative effects of anxiety
and depression on pregnant women and their children,
CAD is an important public health issue that warrants fur-
ther attention. However, evidence on the prevalence rate of
CAD mainly comes from high-income countries, and it
was mainly focused on a single time point in pregnancy or
postpartum and did not give a more detailed description of
fluctuation in CAD during the whole pregnancy and post-
partum [14]. Meanwhile, the risk factors for CAD have also
not been fully examined from early pregnancy to postpar-
tum, and some factors showed inconsistent findings. Fur-
thermore, the prevalence and factors contributing to CAD
would be different due to different cultural and socioeco-
nomic environments in various regions [17]. Therefore,
our longitudinal study is aimed at identifying the prevalence
and risk factors for CAD among pregnant and postpartum
women in the Chinese context.

2. Methods

2.1. Study Design. This was a population-based longitudinal
study design and was reported following the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) statement [18]. It was an appropriate study
design to gather data on the prevalence and risk factors of
CAD in pregnant and postpartum women.

2.2. Data Sources. Data from this longitudinal population-
based study were derived from the Population Health Data
Archive (PHDA) of the National Population Health Data
Center (https://www.ncmi.cn/). This center is a nonprofit
institution supported by the Institute of Medical Informa-
tion and the Chinese Academy of Medical Sciences, which
is one of the 20 national science data centers approved by
the Ministry of Science and Technology and the Ministry
of Finance, China [19]. The PHDA receives scientific data
from science and technology projects supported by the
national budget and also collects data from other multiple
sources, such as medical and health institutions, research
institutions, and social individuals, which are orientated to
the national big data strategy and the healthy China strategy.
In our study, the data come from “Science Data of People
Mental Health (SDPMH)” of PHDA, which provides socio-
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demographic and clinical data in detail. The SDPMH data
set was conducted between March 22, 2017 and March 30,
2022 [20].

2.3. Study Population. Overall, a total of 1,941 pregnant
women over 18 years of age who were surveyed for both
depressive and anxiety symptoms and had no significant
missing in anxiety and depression variables were extracted
from the SDPMH data set. All participants were followed
at four time points, including the first trimester, second tri-
mester, third trimester, and postpartum. Geographically,
although the survey was established in a province of south-
west China, there were 73 women from the other 20 prov-
inces of China. Meanwhile, the population mainly involved
seven ethnic groups, including Han, Mongolian, Manchu,
Hui, Tibetan, Zhuang, and Uyghur. These indicated that
the study population is somewhat nationally representative.
Considering that all data was extracted from the PHDA in
this study, thus, there was no required approval from the
Ethics Review Committee.

2.4. Data Collection. The SDPMH questionnaires capture
two sections directed at risk factors (sociodemographic,
obstetric, and mental health variables) and outcome data (anx-
iety and depression). Data were collected at four time points:
in the first trimester (1-13 gestational weeks), in the second
trimester (14-26 gestational weeks), in the third trimester
(27-40 gestational weeks), and at postpartum (after delivery).

2.5. Baseline Questionnaire. The baseline questionnaire col-
lected information including sociodemographic variables
(maternal age, ethnicity, occupation, residence, educational
level, annual household income, marital status, negative life
events, smoking history, alcohol history, marital relation-
ships, and in-law relationships), obstetric variables (parity,
gravidity, ART pregnancy, planned or unplanned pregnancy,
history of cesarean delivery, history of preterm birth, history
of spontaneous abortion, prepregnancy complications, regu-
lar prenatal visits, and sought mental health services), and
mental health variables (history of anxiety and depression
and family history of anxiety and depression). Moreover,
two obstetric variables were also collected after birth, includ-
ing the mode of delivery and types of breastfeeding.

2.6. Self-Rating Anxiety Scale. The Self-Rating Anxiety Scale
(SAS) was used to measure the anxiety level of pregnant
women [21]. The scale is a 20-item self-administered tool.
The participants responded on a four-point scale from 1 (no
or little time) to 4 (most or all of the time). The total scores
ranged from 20 to 80, and higher scores indicated higher anx-
iety levels (the cut-off value is 50). The Cronbach’s « coefti-
cient was 0.91 in the measurement of pregnant women [22].

2.7. Self-Rating Depression Scale. The Self-Rating Depression
Scale (SDS) was used to measure the depression level of
pregnant women [23]. The scale includes 20 items, and the
scores for each item range from 1 (no or little time) to 4
(most or all of the time). The SDS ranged from 20 to 80
and higher scores indicated a higher level of depression
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(the cut-off value is 50). The Cronbach’s « coeflicient was
0.89 in the measurement of pregnant women [24].

2.8. Data Analysis. Analysis was conducted using IBM SPSS
23.0 (Statistical Package Program for Social Sciences 23.0,
SPSS Inc., Chicago, IL, USA), with a significance level of 0.05
(two-tailed). The study variables were presented descriptively
using frequency and percentage. The Chi-square test or Fish-
er’s exact test was employed to determine the differences in
baseline variables between the CAD group and the single anx-
iety or depression group. The factors of CAD were examined
using a generalized estimation equation (GEE) model [25].
Before performing the GEE model, a prior univariate analysis
was used to detect potentially significant factors associated
with CAD during pregnancy and after birth, and then factors
with p < 0.1 in the univariate analysis were then included in
the model. The AR (1) working correlation structure was used
in the current study since this is a commonly used working
correlation structure to analyze longitudinal data [26]. Mea-
surements of the association were presented as odds ratio
(OR) with 95% confidence interval (CI).

3. Results

3.1. Characteristics of the Participants. A total of 1,941 preg-
nant women were eventually included in this longitudinal
study. Among the 1,941 women at baseline, 1878, 1941, and
1901 women completed the questionnaires in the second tri-
mester, third trimester, and after birth, with the response rates
of 96.75%, 100%, and 97.40%, respectively. No reasons were
reported for lost-to-follow-up in the current dataset. The par-
ticipants were aged between 18 and 47 years old, with a mean
age of 30.92 years. More than half of the participants (53.63%)
were multiparous, and most of the participants (88.05%) gave
birth without ART. Almost 1% of the participants reported a
history of anxiety and depression disorders. The detailed
sociodemographic, obstetric, and mental health characteristics
among participants are listed in Table 1.

3.2. Prevalence of CAD. Anxiety alone was reported by
51.43%, 39.30%, 17.26%, and 45.23% of women in the first tri-
mester, second trimester, third trimester, and after birth.
There are 31.11%, 22.41%, and 54.40% of women reporting
depression alone during pregnancy, and 32.53% of women
reporting depression after birth. Regarding the prevalence of
CAD, it shows a U shape in general. The prevalence of CAD
in the first trimester ranked the highest value (15.67%) and
decreased to the lowest value (8.36%) in the second trimester
and then appeared to continuously increase during the third
trimester and after birth. Additionally, it should be noted that
very few participants with CAD sought mental health services
during pregnancy and after birth (see Figure 1).

3.3. Risk Factors of CAD. In the univariate analyses, signifi-
cant differences between women with CAD and women with
single morbidity were found in the following 14 variables:
residence, annual household income, smoking history, alco-
hol history, parity, gravidity, ART delivery, history of spon-
taneous abortion, history of preterm birth, history of
cesarean delivery, family history of anxiety, marital relation-

ships, in-law relationships, and time points. The result of the
GEE model indicated that primipara (OR =1.32, 95% CI
1.06-1.65), women with a smoking history (OR =1.51, 95%
CI 1.05-2.18), and women with dissatisfied marital relation-
ships (OR=1.97, 95% CI 1.28-3.06) are more likely to
develop CAD during pregnancy and after birth. The ART
women (OR=0.67, 95% CI 0.50-0.89) are less likely to
develop CAD than women with spontaneous pregnancy.
Compared to postpartum, women in the first trimester tend
to develop CAD but without significant differences
(OR =1.10, 95% CI 0.75-1.62); however, women in the sec-
ond trimester are less likely to develop CAD (OR =0.69,
95% CI 0.55-0.86). The details are listed in Table 2.

4. Discussion

This longitudinal study provides new insight into changes
in the prevalence of CAD throughout the perinatal period,
and it also performs a comprehensive analysis of risk factors
in sociodemographic, obstetric, and mental health dimen-
sions. In our study, the prevalence of CAD showed a U
shape, and it was reported to be 15.67%, 8.36%, 11.64%,
and 13.24% in the first, second, and third trimesters and
postpartum periods, respectively. The risk factors for CAD
reported were primiparas, smoking history, and marital sat-
isfaction relationships.

Our finding of CAD prevalence was relatively higher
than a recent meta-analysis showing a rate of 11.6%,
10.6%, 9.5%, and 9.4% in the first, second, third, and post-
partum periods, respectively [14]. The discrepancies might
be due to differences in the anxiety and depression measure-
ment scales and geographical settings. Previous meta-
analysis mainly used the State-Trait Anxiety Inventory for
anxiety and the Edinburgh Postnatal Depression Scale for
depression [14], and our study used SAS and SDS to mea-
sure anxiety and depression, respectively. However, it should
be noted that SAS and SDS also demonstrated good discrim-
inant and predictive validity and are also the frequently used
self-report measures for the evaluation of anxiety and
depression in the field of perinatal mental health research
[22, 27]. This meta-analysis mainly included studies located
in high-income countries, but low- and middle-income
countries (e.g., China) may present higher levels of anxiety
and depression during the perinatal period, as there is lim-
ited availability of mental health services [28]. Moreover,
regarding the social and cultural environment in China,
the China society generally considers pregnancy as a
woman’s nature and responsibility solely [29], and pregnant
women are required to follow the traditional pregnancy die-
tary and behavioral restrictions [30]. This suggests that
women living in this social-cultural environment are more
likely to develop psychological morbidity and may conse-
quently present higher levels of CAD [30].

Our study also found that the prevalence of CAD pre-
sents a U shape during the perinatal period. This finding
was also differed from the result of this meta-analysis which
showed that the prevalence of CAD decreased between the
first and third trimesters [14]. The difference may be due
to different countries (mainly high-income countries vs
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TaBLE 1: Baseline characteristics of pregnant and postpartum women (N = 1,941).
Variables n (%) Variables n (%)
Sociodemographic variables
Maternal age (in years) Occupation
18-24 88 (4.53) Homemaker 886 (45.65)
25-35 1463 (75.37) Employed 377 (19.42)
>35 390 (20.10) Unemployed 678 (34.93)
Ethnicity Current residence
Han 1914 (98.61) Urban 1507 (77.64)
Other 27 (1.39) Rural 434 (22.36)
Education level Annual household income (RMB)
Primary school or below 284 (14.63) <30,000 176 (9.07)
High school 793 (40.86) 30,000-60,000 465 (23.96)
Bachelor 754 (38.84) 60,000-100,000 682 (35.13)
Postgraduate and above 110 (5.67) >100,000 618 (31.84)
Marital status Negative life events
Married 1929 (99.38) Yes 529 (27.25)
Single/divorced 12 (0.62) No 1412 (72.75)
Smoking history Alcohol history
Yes 85 (4.38) Yes 187 (9.63)
No 1856 (95.62) No 1754 (90.37)

572 (29.71)

866 (44.99)

393 (20.41)
60 (3.12)
34 (1.77)

761 (39.21)

1180 (60.79)

1339 (68.99)
602 (31.01)

47 (2.42)
1894 (97.58)

129 (6.65)
1812 (93.35)

149 (7.68)
1792 (92.32)

277 (14.27)
1664 (85.73)
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TasLE 1: Continued.

Variables n (%) Variables n (%)
Mental health variables
History of anxiety History of depression
Yes 13 (0.67) Yes 14 (0.72)
No 1928 (99.33) No 1927 (99.28)
Family history of anxiety Family history of depression
Yes 14 (0.72) Yes 6 (0.31)
No 1927 (99.28) No 1935 (99.69)

Note. ART: assisted reproductive treatment. *Relationship between mothers-in-law and daughters-in-law. “The valid data is 1927 married women with two

missing data. "The valid data is 1925 married women with four missing data.
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—— Depression
Anxiety
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Sought mental health services

FIGURE 1: Prevalence of anxiety, depression, and comorbid of
anxiety and depression.

middle-income country) and different study designs. Our
study used a population-based longitudinal study design,
and the meta-analysis mainly used a cross-sectional design
at one-time point. Additional longitudinal research is
required to better understand the changes in CAD prevalence
over time in pregnant and postpartum women. However, in
accordance with this meta-analysis, women in the first
trimester present the highest prevalence of CAD, highlight-
ing that early detection and intervention (e.g., mindfulness-
based cognitive therapy) in the first trimester are needed in
future research and clinical practice [31]. Additionally, com-
pared to women in the postpartum period, women in the
second trimester are less likely to develop CAD. This finding
showed that the second trimester may be a relatively safe
stage as previous research has suggested that mental health
problems (e.g., anxiety and depression) occur less commonly
in the second trimester (compared to the first and third
trimesters) [32].

In accordance with a previous cross-sectional study [15],
primiparas are more likely to develop CAD during the peri-
natal period. It may be because the first pregnancy is a
stressful period, and primiparas probably have little child-
care experience and lack self-confidence in their maternal

role [33]. Our finding was also consistent with a previous
study reporting that women with smoking habits have been
associated with clinically significant depressive and anxiety
symptoms [34], which could be explained that these women
may worry more about the safety of infants since smoking
history has been associated with negative impacts on mater-
nal and infant health [35]. Meanwhile, dissatisfaction with
marital relationships was a significant risk factor for CAD,
and a previous review also reported that dissatisfaction with
a family relationship can act as a trigger for the development
of anxiety disorders [36].

Interestingly, our study revealed that ART women with
single morbidity were less likely to develop CAD during
the perinatal period. Previous studies have verified that
mothers who successfully become pregnant with ART suf-
fered less psychological distress than mothers with sponta-
neous pregnancy [37, 38] and provided explanations from
women and their family perspectives. On the one hand, the
course of infertility and the long wait to conceive may
change the opinion of women, and they considered preg-
nancy as a more positive and relaxing process compared to
the infertility process [39]. Meanwhile, the arrival of the
much-hoped-for pregnancy may also change the lifestyles
of ART women, including quitting smoking, adopting a
healthy diet, and taking good care of their bodies [39]. These
would be helpful in reducing the likelihood of developing
anxiety and depression during pregnancy [40]. On the other
hand, after getting through the infertility crisis, expectant
mothers received stable marital relationships and social sup-
port from their families (e.g., partner and parents) [41],
which helped increase their maternal confidence and
decrease the likelihood of developing CAD [36, 42]. How-
ever, there has always been debate about evidence on the
association between maternal psychological distress (e.g.,
anxiety and depression) and ART treatment, and there is
scarce evidence on the CAD context, highlighting further
investigation in future longitudinal studies.

Additionally, our findings differed from those of an ear-
lier study that reported that women with CAD were more
likely to be lower educated, lower income, not married,
and of younger age [9, 10, 36]. This may be due to the fact
that most of the participants in our study involved women
who had higher levels of education, had a better financial
situation, and are married generally, and therefore, the
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TaBLE 2: Risk factors of CAD in pregnancy and after birth using the general estimating equation model.
Variables OR [95% CI] p value Variables OR [95% CI] p value
Residence Family history of anxiety
Urban 1.19 [0.94, 1.50] 0.146 Yes 1.56 [0.88, 2.85] 0.129
Rural Reference — No Reference —
Smoking history Alcohol history
Yes 1.51 [1.05, 2.18] 0.028* Yes 1.00 [0.75, 1.33] 0.985
No Reference — No Reference —
Annual household income Time point
>100,000 1.21 [0.85, 1.74] 0.292 At first trimester 1.10 [0.75, 1.62] 0.625
60,000-100,000 1.15 [0.81,1.65] 0.432 At second trimester 0.69 [0.55, 0.86] 0.001*
30,000-60,000 0.91 [0.62,1.32] 0.610 At third trimester 0.89 [0.73, 1.10] 0.279
<30,000 Reference — Postpartum Reference —
Parity Gravidity
Primiparity 1.32 [1.06, 1.65] 0.013* Primigravida 0.97 [0.79, 1.18] 0.681
Multiparity Reference — Multigravida Reference —
Assisted reproduction Cesarean history
Yes 0.67 [0.50, 0.89] 0.006* Yes 1.00 [0.78, 1.27] 0.960
No Reference — No Reference —
Spontaneous abortion history Preterm birth history
Yes 0.81 [0.64, 1.02] 0.070 Yes 1.31 [0.76, 2.25] 0.334
No Reference — No Reference —
Marital satisfaction In-law relationships
Severe dissatisfaction 1.01 [0.60, 1.71] 0.972 Severe dissatisfaction 0.50 [0.24, 1.05] 0.066
Dissatisfaction 1.97 [1.28, 3.06] 0.002* Dissatisfaction 0.75 [0.45, 1.24] 0.266
Average satisfaction 0.98 [0.69, 1.41] 0.928 Average satisfaction 0.78 [0.57, 1.05] 0.104
Relatively satisfaction 1.00 [0.80, 1.24] 0.988 Relatively satisfaction 0.81 [0.64, 1.02] 0.077
Great satisfaction Reference — Great satisfaction Reference —

Note. *p < 0.05.

relationships between CAD and some sociodemographic fac-
tors are likely to be underestimated. Another consideration
may be due to the current controversy about some risk
factors. A cohort study indicated that young age is not itself
arisk factor and that parity, not age, was associated with peri-
natal anxiety and depression [43]. The association between
maternal age and CAD could be explored in future studies.
Furthermore, the different measurement times of anxiety
and depression were also a reason for the differences. In addi-
tion to focusing on a single time (e.g., third trimester) in
previous studies, our study also concentrated on changes in
CAD during the perinatal period and analyzed it using a
GEE model.

4.1. Strengths and Limitation. This is the first study to inves-
tigate CAD from early pregnancy to postpartum at multi-
time points, which extended previous studies focusing on
CAD at a single time point during perinatal periods, and
thus addressing an important knowledge gap and providing
a better understanding of the prevalence of CAD in the Chi-
nese context. We also used the GEE model to analyze this
longitudinal study, which is a proper analysis method for
the longitudinal design. Moreover, our study performed a

comprehensive analysis of sociodemographic, obstetric, and
mental health variables, which makes a valuable contribu-
tion to the existing literature.

However, limitations in the current study should be
acknowledged. Firstly, the participants included in the study
are mainly highly educated and have higher incomes, which
limits the generalizability of the findings. Another consider-
ation is the possible role of attrition, which may also influ-
ence the internal validity of our findings. Secondly, the
anxiety and depression were measured based on self-report
questionnaires without supplementing that assessment with
a diagnostic interview enabling DSM-5 diagnosis for anxiety
and depression, and meanwhile, there are special instru-
ments to measure perinatal depression (e.g., EPDS). How-
ever, a primary assessment of anxiety and depression using
valid and feasible self-rating scales, including SAS and SDS,
should be considered a valid option for research purposes
[22, 44]. Thirdly, it is important to note that there may be
other influential factors for understanding CAD, such as
physical activity patterns [45-47], traumatic birth [48, 49],
social support [42, 50], sleep quality [51, 52], and self-
efficacy [53, 54]. Future research could extend existing find-
ings by investigating the relationship between these variables
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and CAD in pregnant and postpartum women, and the
development of intervention strategies for CAD should pro-
actively take the aforementioned variables into consideration
[55, 56]. Finally, these data were collected during the whole
pregnancy period and after birth, and the long-term out-
come of CAD during the postpartum period should be
explored.

5. Conclusion

Given the negative consequences of comorbidity, there is
limited research on perinatal comorbid depression and anx-
iety. The findings of the current longitudinal study suggest
that CAD is relatively common in pregnant and postpartum
women, especially for women in the first trimester. Our find-
ings also suggest that women who are primiparas, have a
smoking history, and have had dissatisfied marital relation-
ships are at higher risk of developing CAD during the peri-
natal period. Thus, incorporating psychological screening
and counseling as part of routine perinatal care visits, espe-
cially for high-risk women, is imperative to minimize the
risk of CAD in pregnant and postpartum women.
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