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Abstract: Background: Subgroups of individuals sharing similar patterns of postpartum depression
(PPD) among Chinese women are unknown thus far. Using a group-based trajectory model, this
study aimed to explore the subgroups of Chinese primiparous women that share similar patterns
of PPD and to explore the predictors of PPD trajectory membership over the course of the first six
months postpartum. Methods: In total, 674 first-time Chinese mothers were recruited, and their
depression status was assessed using the Edinburgh Postnatal Depression Scale (EPDS) at four time
points. Findings: Around 18.0% of participants belonging to Group 1 labeled as “few or no symptoms”
remained stable, with an EPDS score of less than 5 during a six-month postpartum period. Almost
one-third of subjects fell within the second trajectory, labeled “subclinical but present symptoms”,
and peaked into the range of mild PPD but mostly stayed in the minimal range and had few or no
PPD symptoms. Group 3 included 31.2% of women labeled “minor PPD status”, and their mean
EPDS scores increased to a peak of 14.66 at six weeks postpartum. Group 4, with “major PPD status”,
comprised 19.2% of the population, and the mean EPDS scores dramatically increased, reaching a
peak of 19.59 at 12 weeks postpartum. Fewer types of support and not attending parenting training
were associated with membership in the minor and major PPD status trajectories. Conclusions:
Almost half of the Chinese new mothers in the study were found to fall into the two groups with
minor or major PPD status trajectories, who should be given more attention and awareness from
health professionals and researchers. Understanding predictors of group membership could help
health providers to identify folks to prioritize getting connected to care as well as forming targeted
interventions. Less degree of received support and not attending parenting training were identified
to predict PPD trajectory membership. The regular, routine screening of PPD should be conducted at
least 12 weeks postpartum, especially for new mothers in the major PPD status trajectory.

Keywords: postpartum depression; trajectory analysis; primiparous women; group-based trajec-
tory model

1. Introduction

Postpartum depression (PPD), also known as postnatal depression (PND), refers to
any case of major or sub-clinical depression that occurs in the postpartum period [1]. In
addition to common depressive symptoms, i.e., low mood, lack of energy, pessimism,
sleeplessness, inattention, low self-esteem, irritability, and suicidal thoughts, women with
PPD feel ill-equipped to care for their newborns [2–5]. For the last decade, PPD has been
regarded as a significant public health problem worldwide because of the high prevalence
and indiscriminate harm to new mothers, their infants, and family members [4,6].

Varied research has found that the worldwide incidence of PPD ranges from 10% to
greater than 25% within the first year after childbirth [7–9]. For instance, in high-income
countries, approximately one-fifth of new mothers experience PPD symptoms. By contrast,
PPD affects more than one-quarter of women in developing countries [10]. A recent system-
atic review evaluated 122 studies and found that PPD negatively influenced the physical
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and mental well-being of new mothers, the health and development of infants, and relation-
ships with family members [11]. For example, PPD has been a leading cause of maternal
morbidity and mortality in different countries [4]. Furthermore, PPD seriously impairs
mother–infant attachment [12] and maternal parenting confidence and capability [13,14],
which could interfere with the infant’s emotional and behavioral development in the long
term [12,15]. Moreover, PPD has detrimental consequences for the marital relationship and
the psychological well-being of close family members [15,16].

There have been extensive longitudinal studies to explore the incidence of PPD and
its risk factors at different time points, such as six weeks postpartum, 12 weeks postpar-
tum, and 24 weeks postpartum. Longitudinal data, referring to data with a time-based
dimension, provide the empirical foundation for the analysis of developmental trajecto-
ries [17]. Trajectory is used to describe the progression of any phenomenon. Once different
trajectories are identified, predictors of trajectory membership can be determined. It was
estimated that understanding predictors of group membership could help health providers
to identify folks to prioritize getting them connected to care. Furthermore, such predictors
may be useful as targets for interventions tailored to patients belonging to the clinically
worst trajectories, which have profound clinical and practical significance [18]. More-
over, a group-based trajectory can highlight time points where intervention might be the
most effective for different groups. However, subgroups of individuals that share similar
patterns of postpartum depression symptoms among Chinese women on the mainland
are unknown in the existing literature [19]. Fortunately, trajectory modeling approaches
have been developed to address this challenge [18]. Via these approaches, individuals
can be assigned to homogeneous subgroups (distinct trajectories) that are interpreted as
representing similarities in given outcomes [18,20].

As the more practical choice of trajectory analysis, the group-based trajectory model
(GBTM) offers a unique statistical method to categorize individuals into relatively homoge-
neous groups based on their trajectories [21,22]. The fundamental assumption of GBTM is
that this analysis can identify subgroups that share similar trajectories, which distinguishes
it from other longitudinal data analysis methods [22,23], such as mixed modeling and
generalized estimating equations, which were designed to account for individual vari-
ability regarding a mean population trend. The GBTM assumption makes it well suited
for healthcare research, owing to the well-recognized between-individual variation and
between-group similarity in the development and progression of various human char-
acteristics, disorders, and related symptoms [23]. Furthermore, it is important to study
primiparous women as they are more likely to suffer from PPD than multiparas [13,14].
Therefore, based on the group-based trajectory model (GBTM), this research was conducted
to identify the subgroups of Chinese primiparous women that share similar patterns of
PPD and to explore the predictors of PPD trajectory membership to fill the research gap.

2. Materials and Methods
2.1. Study Design and Participants

The investigators were interested in understanding trajectories of symptoms in indi-
viduals without prior incidents of mental health conditions. A quantitative longitudinal
study was conducted to explore the developmental PPD trajectories and the predictors of
PPD trajectory membership among first-time Chinese mothers via GBTM. Upon approval
by the Ethics Committee of the Medical School in Shenzhen University, in total, 674 prim-
iparous women were recruited in their third trimester of pregnancy from the maternity
wards of the three affiliated hospitals of xxx University in 2020–2021. The inclusion criteria
of participants were as follows: first-time mothers having healthy babies; aged 18 years old
or above; without depression and anxiety history; being able to complete the questionnaire.
The exclusion criteria excluded women or their infants with serious physical or any other
psychiatric disorder. Prior to participating in the study, all subjects provided electronic or
written informed consent and were informed of the research aims and processes, and they
had the freedom to withdraw from the research whenever they wished.
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2.2. Instruments

The social–demographic and clinical data were collected with baseline questionnaires,
including maternal age at childbirth, marital status, educational level, occupation, family
income, delivery mode, whether the individual attended parent training at the hospital,
infant gender, infant health, and infant fussiness, collected via self-report among the
women. Parenting training in the current research refers to prenatal education conducted
by well-trained health professionals in the hospital and lasting 15 to 30 min. The contents of
parenting training courses comprised an introduction to childbirth, nutrition and exercise
during pregnancy, mental health care, neonatal care, breastfeeding, postnatal care, etc.

Postpartum depression symptoms were assessed in the study using the Edinburgh
Postnatal Depression Scale (EPDS), a reliable (Cronbach’s alpha coefficient = 0.87), validated
(concurrent validity with Beck Depression Inventory = 0.79), ten-item instrument designed
to screen for PPD [24]. The scale has been translated into more than 60 different languages
and is widely used around the world [25]. The EPDS is scored from 0 to 30, and a lower
score means better mental health status. In the current data set, the internal consistency of
EPDS was 0.88. EPDS scores of 10 and 13 were the threshold scores for the symptoms of
minor postnatal depression and major postnatal depression, respectively [26–28].

The various types of social support that women received after childbirth were measured
by the Postpartum Social Support Scale (PSSS) in the Chinese version [29]. Women self-rated
four types of support according to the 20-item scale, i.e., emotional support, material support,
informational support, and evaluation of support, assigning a score of 0–3 depending on the
response options of “never”, “rarely”, “sometimes”, and “often”. Each type of social support
included five items. The higher score the women obtained, the more support the women
received in the postpartum period. The internal consistency of this tool was 0.89 [29]. In the
present research, Cronbach’s alpha coefficient of PSSS was 0.90.

2.3. Data Collection

The baseline questionnaires and EPDS were distributed to participants and collected by
researchers face-to-face in the maternity wards on the third day postpartum, and these new
mothers’ contact details were likewise collected. At six weeks postpartum, the electronic
versions of the EPDS and PSSS were sent to participants via Wechat or email. At 12 weeks
postpartum and 24 weeks postpartum, the electronic EPDS was likewise distributed to
women. In order to decrease the attrition rate, Wechat or call reminders were given to
participants a week before, a day before, a day after, and a week after each time point.

2.4. Statistical Analysis

Descriptive analysis was used to describe the social–demographic and clinical data.
For continuous variables, mean and standard deviation (SD) were used, and for categorical
variables, frequencies and percentages were used. The GBTM approach was conducted
via SAS (version 9.4, Cary, NC, USA) software through the Proc Traj procedure [30,31]
because it was found to be superior for identifying underlying longitudinal trajectories [32].
Proc Traj uses the maximum likelihood method to estimate parameters, including group
sizes and shapes of trajectories. Trajectory memberships were then used as categorical
variables in a multinomial logistic regression model to identify predictors of trajectory
membership; outcomes are presented as odds ratios (ORs) and 95% confidence intervals
(CI). A p-value < 0.05 meant that a difference was statistically significant.

Missing data are often a problem in longitudinal studies [33]. The distribution of
missing data is shown in Table 1. Subjects with at least three data points (n = 435) were
included in the GBTM analysis. Among these 435 patients, 131 subjects missed the last
visit. The test developed by Jamshidian and Jalal [34] suggested our data to be missing
completely at random (p = 0.393). For comparative purposes and to examine the effects of
missing data on EPDS trajectory formation, participants with four visits (n = 304) likewise
were used to identify the trajectory groups, and similar results were obtained with the



J. Clin. Med. 2022, 11, 6249 4 of 12

findings among participants with three visits (n = 435). This indicated that there would be
no difference between participants who fully responded and those who missed one visit.

Table 1. Missing data distribution.

Missing Data Points Samples Available for Analysis (%)

1 131 (30.1)
0 304 (69.9)

Total 435 (100.00)
Data points: 3 days, 6 weeks, 12 weeks, and 24 weeks postpartum.

2.5. Building the GBTM

The GBTM assumes that the population is constituted of various subgroups with
similar patterns of clinical symptoms, behaviors, or healthcare utilization [18,23]. The
fundamental assumptions of the GBTM are illustrated in Figure 1. Once subgroups are
identified, trajectory membership can be used as a dependent variable to identify predictors
of health trajectories or an independent variable to explore their impact on future health
outcomes [18].
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Building the appropriate model was the key point in the GBTM analysis, which
included the following two tasks. One task was to decide the optimal numbers of trajectory
groups that best fit the data; the other was to determine the appropriate polynomial order
that best characterized the shape of the trajectory. There are various criteria to assist in
deciding on the best model, and the most commonly used is the Bayesian information
criterion (BIC), which offers a good balance of goodness of fit to the data and model
complexity [35]. Suppose comparing the two possible models with different trajectory
numbers and/or polynomial order (trajectory shape), the model with the highest value
of BIC should be chosen. However, when the number of trajectory groups or the shape
of trajectories is changed, the BIC likewise would be changed, and the Bayes factor is the
parameter to assess a meaningful change in BIC [35]. For two models, A and B, the Bayes
factor is the ratio of the probability of model A being the correct model to the probability of
model B being the correct model. When comparing two models, a 10-fold difference in the
Bayes factor is considered a meaningful difference [35].

The process typically starts with a model consisting of one group that has the highest
polynomial order; then, the group numbers are increased until the number of groups best
fits the data, which is identified using a combination of the BIC and Bayes factors. Once the
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number of groups is identified, we then reduce the polynomial order until the highest-order
polynomial for each group is significant at the confidence level alpha (α) = 0.05. In this
research, the highest polynomial order was a cubic polynomial or third order because of
the four data points measured in the research.

2.6. Evaluating Trajectory Model Fit

The evaluation of model adequacy is a significant step in GBTM analysis. The most
useful diagnostic statistic is the average posterior probability (AvePP) of assignment for
each group. If individuals are assigned to distinct groups with no ambiguity, the AvePP
would be 1 for each group. Therefore, the closer the AvePP is to 1, the more adequate the
model is in describing the data. It was recommended that an AvePP should be greater than
0.70 for all groups [23,35–37]. Another index of calculating trajectory model fit is the odds
of correct classification (OCC) for each group, which is calculated as the ratio of the odds
of correct classification based on the maximum probability classification rule (AvePP/1-
AvePP) and the odds of correct classification based on random assignment, calculated using
the proportion of individuals assigned to each group π (π/1 − π). Thus, if the maximum
probability rule is not better than random guessing, the OCC would equal 1 for a given
trajectory group. For a model that fits the data well, the OCC value is much greater than 1.
Generally, an OCC of 5 or more is recommended for all groups. The other index is the value
of |πj − Pj|. πj denotes the population size of trajectory group j estimated by the model,
and Pj is the actual proportion of individuals that are assigned to group j. When these two
quantities of πj and Pj are similar, it indicates that the model fits the data well [33].

3. Results
3.1. Participant Profile

This study included 435 primiparous women with at least three visits, and the average
age of this sample when giving birth was 25.56 (3.34) years. The social–demographic and
clinical characteristics of the participants are summarized in Table 2.

Table 2. The social–demographic and clinical characteristics of participants (n = 435).

Variables Total (n = 435)

Childbirth age, mean (SD) 25.56 (3.34)
Marriage, n (%)

Married 435 (100%)
Education, n (%)

Middle school or lower 109 (25.06%)
High school 123 (28.28%)

University or higher 203 (46.67%)
Occupation, n (%)

Professional 19 (4.37%)
Skilled 32 (7.36%)

Unskilled 260 (59.78%)
Unemployed 124 (28.51%)

Family income (per month, person) ※, n (%)
<3000 yuan (USD 420) 92 (21.15%)

3001–5000 yuan (USD 420–700) 202 (46.44%)
>5000 yuan (USD 700) 141 (32.41%)
Childbirth mode, n (%)

Natural childbirth 285 (65.52%)
Assisted childbirth * 67 (15.40%)

C-section 83 (19.08%)
Attending parenting training, n (%)

Yes 230 (52.87%)
No 205 (47.13%)

Baby gender, n (%)
Girl 176 (40.46%)
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Table 2. Cont.

Variables Total (n = 435)

Boy 259 (59.54%)
Baby health, mean (SD) 81.94 (15.09)

Baby fussiness, mean (SD) 66.19 (21.54)
Emotional support, mean (SD) 10.34 (2.74)
Material support, mean (SD) 10.12 (3.28)

Informational support, mean (SD) 6.94 (3.21)
Evaluation of support, mean (SD) 8.55 (2.99)

※ The average family income (per month, person) was about 4000 yuan (USD 558); * Assisted childbirth was
defined as the use of special instruments such as forceps and ventouse to deliver a baby vaginally. The various
types of social support were measured by the PSSS, with a range of 0–15 score.

3.2. Trajectory Model Development

As described above, the researchers began with a model that had one trajectory group
and a cubic polynomial order (the highest in the research) and then increased the group
numbers until the model best fit the data as identified by the values of BIC and Bayes
factors. The results of the model selection are shown in Table 3.

Table 3. Model selection results based on all available data points.

Number of Groups Polynomial Order BIC Bayes Factor

1 3 −4658.88
2 3 3 −4299.13 >1000
3 3 3 3 −4192.20 >1000
4 3 3 3 3 −4130.93 >1000
5 3 3 2 3 2 −4136.80 0.0028

BIC: Bayesian information criterion.

The BIC value for the model with four trajectory groups was the highest (−4130.93),
and the Bayes factor was >1000 when compared to the three-group model. Therefore, the
model with four groups was identified, and the model was then refined until the highest
cubic polynomial coefficient for each trajectory group was significantly different from zero
(p < 0.05). After identifying the best model, each subject was assigned to the group with
the highest posterior probability of membership. The best model with the four-trajectory
group and cubic order is described in Figure 2.

The best model was found in the research to involve four groups that shared similar
EPDS trajectories. The trajectory of Group 1 comprised 76 (18.0%) women and was labeled
as having “few or no symptoms”, with EPDS scores of less than 5 during a six-month
postpartum period. The second group, approximately 31.6% of the population, was labeled
as “subclinical but present symptoms”. In the trajectory of Group 2, the 139 new mothers
with mean EPDS scores of 4.66–10.01 peaked in the range of mild PPD but mostly stayed in
the minimal range at the four different time points. Only at six weeks postpartum did the
EPDS score indicate that women in Group 2 had minor PPD. The third group was estimated
to include 138 (31.2%) women labeled as having “minor PPD status”. The EPDS scores in the
trajectory of Group 3 started with an average of 6.08 at baseline, increased to a peak of 14.66
at six weeks postpartum, and then decreased to 12.83 at 12 weeks postpartum. Finally, there
was a group labeled “major PPD status”, comprising 19.2% (n = 82) of the population, who
displayed high levels of PPD throughout the observation period of six months postpartum.
The mean EPDS scores of the Group 4 trajectory dramatically increased to 17.73 at six
weeks postpartum from the baseline score of 8.09 and continued to reach a peak of 19.59 at
12 weeks postpartum and then decreased to 10.51 at 24 weeks postpartum.
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The evaluation of model adequacy is described in Table 4. For all four trajectory groups,
the lowest AvePP was 0.91, much higher than the recommended value of 0.70. The lower
OCC was 20.83, far greater than the recommendation of 5. The values of πj and Pj for all
groups were similar. The above indices consistently indicate that the model fits the data well.

Table 4. Model adequacy results.

Group 1
(n = 76)

Group 2
(n = 139)

Group 3
(n = 138)

Group 4
(n = 82)

AvePP 0.94 0.91 0.91 0.96
Pj 0.18 0.32 0.32 0.19
πj 0.18 0.32 0.31 0.19

|πj − Pj| 0.01 0.00 0.01 0.00
OCCj 69.02 20.83 23.45 93.66

3.3. Predictors of PPD Trajectory Membership

Minor and major PPD trajectory memberships (Group 3 and Group 4) were used
as categorical variables in a multinomial logistic regression model to identify predictors
of minor and major PPD trajectory membership. The factors associated with PPD status
trajectories are described in Table 5. The findings suggested that less degree of support
received after childbirth and not attending the parenting training were associated with
membership in the minor and major PPD status trajectories compared with the better
mental health status trajectory.
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Table 5. Multinomial logistic regression predicting factors associated with PPD status trajectory
membership.

Major PPD Status Group
(Group 4)

Minor PPD Status Group
(Group 3)

Variables OR 95% CI p Value OR 95% CI p Value

Emotional support 0.63 (0.55, 0.73) <0.001 0.57 (0.50, 0.65) <0.001
Material
support 0.77 (0.69, 0.86) <0.001 0.75 (0.68, 0.83) <0.001

Informational support 0.73 (0.66, 0.82) <0.001 0.69 (0.62, 0.76) <0.001
Evaluation of support 0.48 (0.41, 0.56) <0.001 0.61 (0.54, 0.69) <0.001
Attending parenting

training 0.08 (0.04, 0.18) <0.001 0.14 (0.07, 0.26) <0.001

Group 1 is the reference group. The minor PPD status group (Group 3) and major PPD status group (Group 4) are
compared to Group 1. CI: confidence interval.

4. Discussion

To the best of our knowledge, this is the first study to identify the subgroups of Chinese
primiparous women that share similar patterns of PPD and to explore the predictors of PPD
trajectory membership for Chinese primiparous women. The research findings highlight the
advantages of group-based analysis for longitudinal developmental trajectory modeling
and evaluate the causes/consequences of the trajectories [23,33]. Using this statistical
method, the researchers initiatively identified four groups of Chinese primiparous women
that share similar patterns of postpartum depression symptoms that were unknown in the
existing literature.

The research found that 18.0% of participants belonged to Group 1, labeled as having
“few or no symptoms”, and the first trajectory almost remained stable, with a mean EPDS
score of less than 5 during the six-month postpartum period. Around one-third of the
subjects fell into the second trajectory labeled as “subclinical but present symptoms”, and
the women in Group 2 peaked in the range of mild PPD but mostly stayed in the minimal
range at the four different time points. Group 3 included 31.2% of women, labeled as
having “minor PPD status”, and the mean score of EPDS in the third trajectory increased
to the peak of 14.66 at six weeks postpartum and then decreased to almost 10.00 over
the rest of the follow-up period. Finally, there was a group labeled “major PPD status”,
comprising 19.2% of the population, who displayed the highest levels of EPDS throughout
the observation period of six months postpartum. The EPDS scores of the Group 4 trajectory
dramatically increased to 17.73 at six weeks postpartum and continued to reach a peak
of 19.59 at 12 weeks postpartum, and then decreased to 10.51 at 24 weeks postpartum.
These results indicated that a high percentage of subjects belonged to the minor and major
PPD status trajectories, as approximately half of the primiparous women fell into Group 3
and Group 4. The large number of new mothers in the two groups with minor and major
PPD status should be given more attention and awareness from health professionals and
researchers. Understanding predictors of group membership could help health providers to
identify folks to prioritize getting them connected to care. Moreover, timely interventions
tailored to these primiparous women belonging to the minor and major PPD trajectories
are strongly recommended in further research. Especially women who are likely to be in
the major PPD trajectories can be identified early and provided more support.

In terms of developmental trends, the six weeks postpartum period witnessed the
peak in EPDS in the three groups. For instance, the trajectories of Groups 1, 2, and 3
were characterized by an initial increase in EPDS score from the baseline to six weeks
postpartum, followed by a decrease over the follow-up period. The results from the three
groups were aligned with previous studies [14], in which PPD had been reported to have a
peak incidence at around six to eight weeks postpartum [38,39]. It is interesting to note that
Group 4, with the major PPD status trajectory, displayed a new developmental trend of
PPD, inconsistent with prior findings. The results from Group 4 showed that subjects with
major PPD status experienced a longer-term EPDS increase and reached a peak at 12 weeks
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postpartum. Health agencies in the USA [40] and the UK [41] have recommended that
regular screening of postpartum women should be conducted to detect PPD symptoms.
Recently, the National Health Commission of China (NHC) issued a work plan to introduce
screening for depression during pregnancy and childbirth with routine pregnancy tests and
postpartum visits during the period of seven weeks (42nd day) postpartum [42]. However,
the research findings suggested that the regular, routine screening of PPD should be
conducted in the longer term, i.e., at least 12 weeks postpartum, especially for new mothers
in the major PPD status trajectory. Interestingly, Tully et al. mentioned the concept of “the
fourth trimester” as they found that many American new mothers were not scheduled for
follow-up care for 6 weeks after childbirth and had many unmet maternal health needs
during the critical transition period [43]. Therefore, the Fourth Trimester Project in the USA
was conducted to explore what families need most from birth to 12 weeks postpartum to
improve maternal care [43]. Our findings reinforce previous work. Specifically, a study
conducted in an American context also identified the first 12 weeks, termed “the fourth
trimester” at the time, as a particular need for postpartum individuals.

Findings suggest that level of social support and history of attending parent training
were predictors of postpartum depression symptoms at both the major and minor levels. To
be more specific, if primiparous women received more degrees of all kinds of support, they
were less likely to be on a more severe trajectory, and if primiparous women did not attend
parenting training, they were more likely to be on a more severe trajectory. Such predictors
may be useful as targets for interventions tailored to primiparous women belonging to the
clinically worst PPD trajectories [18].

Social support was identified to positively influence the mental health status of post-
partum women, well aligned with previous studies [13,14]. For example, an increased
degree of social support of all kinds was found to be related to a decreased risk of dete-
rioration from a normal state to severe PPD, and an increased degree of informational
support and evaluation of support were associated with alleviation from severe PPD to a
normal state [44]. Furthermore, social support was identified as a predictor of trajectory
group membership in the research, which could be related to the Chinese cultural context
of “doing the month”. “Doing the month” is derived from Chinese traditional medicine
beliefs and has been practiced by Chinese women for more than 1000 years. During the
period of “doing the month”, women were asked to eat good nutritious food, avoid wind
or cold water, limit their activity at home, avoid any physical work, and were usually
accompanied by their mother-in-law or their mother for support [45]. Our previous study
found that “doing the month” was still popular in modern society as most Chinese women
thought that “doing the month” after childbirth was necessary and still followed these
traditional practices [44]. Even though “doing the month” has led to much debate, Chinese
women did acquire more support and help from their family members after childbirth
than most women in Western countries [45]. It needs to be noted that Chinese primiparous
women were reported to lack appropriate informational and appraisal support from health
professionals, especially in comparison with the emotional support and material support
received from their family members [13,14]. Therefore, in order to improve the mental health
status of new mothers, health professionals should play a more active and important role in
PPD prevention and alleviation via offering professional informational and appraisal support.

Additionally, attendance at parenting training at the hospital was the most important
factor associated with the minor and major PPD status trajectories. This indicates that hos-
pital parenting training had a positive effect on postnatal women’s mental health outcomes.
However, only half of the women in the study attended the training, owing to the limited
time available among new mothers and the COVID-19 pandemic restrictions throughout
society. Thus, more accessible parenting training using various effective methods, e.g.,
online to offline, is recommended to attract more new mothers to attend hospital training
under normalized COVID-19 pandemic prevention and control measures in China.

This study could be considered within the context of several limitations. Firstly
the study was conducted in a Chinese cultural context which prescribes a specific and
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more hands-on approach to supporting postpartum individuals. Thus findings related
to the impact of social support may vary in other cultural contexts. Secondly, owing to
financial and time limitations, the study observed the PPD trend up to 24 weeks postpartum.
A longer follow-up period may have provided more statistical power to explore more
dynamic trajectories. Thirdly, this study only focused on women with normal mental status
at baseline and excluded individuals with a depression and anxiety history. Fourthly, as
the GBTM remains relatively new in health research, few guidelines exist to help users in
reporting model results for trajectory analysis [23,46]. This clearly warrants further research
to ensure that adequate information is presented for the critical appraisal of results and
comparison between studies.

5. Conclusions

Based on the group-based trajectory model (GBTM), the research identified, for the first
time, four groups of Chinese primiparous women that share similar patterns of postpartum
depression symptoms and the predictors of minor and major PPD trajectory membership,
which were unknown in the existing literature. Almost half of the new mothers were
found to fall into the two groups with minor and major PPD status trajectories, and this
high proportion of women should be given greater attention and awareness among health
professionals and researchers. Understanding predictors of group membership could help
health providers to identify folks to prioritize getting them connected to care. Less degree of
received support of all kinds, including emotional support, material support, informational
support, and evaluation support, and not attending parenting training at the hospitals were
identified to predict minor and major trajectory membership. Such predictors can serve
as an important reference for health professionals to implement targeted interventions
tailored to primiparous women belonging to the minor or major PPD trajectories, which
has profound clinical and practical significance.

Moreover, our research provides an indication that the regular, routine screening of
PPD should be conducted in the longer term, i.e., at least 12 weeks postpartum, not merely
during the period of pregnancy and seven weeks postpartum, as in current clinical practice,
especially for new mothers in the major PPD status trajectory. From the findings of this
study, there is an identified need for alterations to be made to the current parenting training
offered in hospital settings to postnatal women. More accessible parenting training using
various effective methods, e.g., online to offline, is recommended to attract more new
mothers to attend the programs under the normalized COVID-19 pandemic prevention
and control measures in China.
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