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Purpose: Social support has long been recognised as one of the most important extrinsic factors influencing perinatal depressive
symptoms, yet few cohort studies have simultaneously tracked changes in both domains. This study aimed to identify heterogeneous
trajectories of depressive symptoms and to examine their dynamic association with social support across the perinatal period.
Patients and Methods: A prospective cohort study was conducted in Beijing, enrolling participants at 15 gestational weeks.
Depressive symptoms were assessed using the Edinburgh Postnatal Depression Scale (EPDS), and social support was measured with
the Social Support Rating Scale (SSRS) at five time points from enrolment to three months postpartum. A total of 1416 women
completed at least three assessments. The overall trajectory of depressive symptoms was estimated using LGCM, and LCGM was used
to identify heterogeneous subgroups. The association between depressive symptoms and social support over time was examined using
a parallel-process growth model.

Results: The overall EPDS trajectory showed a progressive increase from mid-pregnancy to three months postpartum. Two latent
trajectories were identified: an ascending—low symptom group (72.2%) with initially low but gradually increasing symptom levels, and
a persistently elevated symptom group (27.8%) with persistently elevated symptoms. After accounting for social support, the overall
trajectory flattened into a stabilized linear pattern. In subgroup analyses, higher symptom levels were observed in both groups in
models not accounting for social support; notably, the formerly ascending—low symptom group transformed into a stable linear
trajectory at a higher level.

Conclusion: From 15 weeks of gestation to three months postpartum, perinatal depressive symptoms showed an overall increasing
trend. However, substantial heterogeneity was observed: approximately 70% of women followed an ascending—low symptom
trajectory, whereas about 30% exhibited persistently elevated symptoms with minimal change over time. Higher social support was
associated with less worsening of depressive symptoms over the perinatal period, and this association appeared stronger during
pregnancy than postpartum, particularly among women with lower initial symptom levels. These findings suggest that strengthening
social support across pregnancy and the postpartum period may contribute to mitigating symptom worsening and promoting improved
maternal mental health.
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Introduction

Epidemiology and Temporal Patterns of Perinatal Depressive Symptoms

Perinatal depression (PND) refers to depressive symptoms occurring during pregnancy (antenatal depression, AND) and
up to one year postpartum (postpartum depression, PPD)." PND—among the most common obstetric complications—
adversely affects both maternal and child well-being. Over the past several decades, epidemiological research on
perinatal depressive symptoms has received substantial global attention. However, much of the existing evidence has
been derived from screening-based assessments and cross-sectional designs. Prevalence estimates therefore vary widely
across countries and regions, partly owing to differences in social, economic, and cultural contexts, as well as variation in
assessment timing, measurement instruments, and cutoff thresholds. During pregnancy, the prevalence of depressive
symptoms ranges from 7% to 20% in high-income countries and exceeds 20% in many low- and middle-income
countries; postpartum depressive symptoms are estimated to affect 7-30% of women globally and up to 45% in some
low-resource settings.” In China, a recent meta-analysis reported pooled prevalence estimates of 16.3% for PND, 19.7%
for AND, and 14.8% for PPD.*> While these prevalence figures underscore the substantial public health burden of
perinatal depressive symptoms, single time-point estimates provide limited insight into how symptoms change across
pregnancy and the postpartum period. In recent years, research has increasingly adopted repeated assessments to
characterize symptom trajectories over time. Such approaches better capture dynamic fluctuations and help identify
critical periods of change, as well as factors associated with symptom persistence or progression. Evidence to date
suggests that symptom dynamics may differ across settings. Early studies from Europe and the United States have
reported a generally decreasing pattern from pregnancy to several months postpartum,* ® whereas a recent study in China
observed a progressive increase from mid-pregnancy to three months postpartum with a curvilinear pattern.” These cross-
context differences highlight the importance of examining temporal patterns rather than relying solely on static
prevalence estimates. Moreover, population-average trends may mask meaningful individual differences, highlighting

the need to investigate heterogeneous trajectories of perinatal depressive symptoms among different groups of women.”*

Heterogeneous Trajectories of Perinatal Depressive Symptoms

Beyond population-average trends, substantial heterogeneity has been observed in perinatal depressive symptoms across
the perinatal period. Women differ not only in overall symptom severity but also in the timing of onset, trajectory shape,
and persistence of symptoms. This recognition has led to increasing use of trajectory-based analytic approaches, which
allow researchers to identify clinically meaningful subgroups rather than relying solely on average symptom patterns. To
date, most trajectory research has focused primarily on postpartum depressive symptoms, often initiating assessments in
late pregnancy or the early postpartum weeks and extending follow-up into the first year after childbirth. Across studies,
the most frequently identified pattern is a persistently low-symptom trajectory encompassing the majority of women,
accompanied by smaller subgroups demonstrating increasing, decreasing, or fluctuating symptom courses. A minority of
women typically exhibit persistently moderate-to-high symptom levels across follow-up, with symptom changes often
most pronounced during the early postpartum months before stabilizing thereafter.””

In contrast, heterogeneity in antenatal depressive symptoms has received comparatively less attention, and many
studies have relied on limited assessments during pregnancy. Evidence from Europe and North America suggests that
antenatal symptom trajectories often differ primarily in overall severity (eg, low-, moderate-, and high-symptom groups),
with relatively modest change across pregnancy.'®'® Studies from less-resourced settings remain limited, but available
data from regions such as India and South Korea have described additional increasing and decreasing antenatal
patterns.'*'> Notably, a study from southern China with more intensive repeated measurements reported more pro-
nounced symptom fluctuations across pregnancy and into the postpartum period,'® indicating variability in trajectory
patterns across settings. Together, these findings highlight the need to examine heterogeneous trajectories spanning both
pregnancy and postpartum, particularly in settings where sociocultural and healthcare environments may shape symptom
patterns in distinct ways. These observations underscore the importance of considering contextual influences when

investigating changes in perinatal depressive symptoms over time.
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Social Support in Relation to Perinatal Depressive Symptom Trajectories

A substantial body of research has consistently identified social support as one of the most influential contextual factors
associated with variations in perinatal depressive symptoms.'”'® Social support is commonly conceptualized as operating
through stress-buffering and resource-related mechanisms, including emotional reassurance, practical assistance, and
10,1920 g

evidence spanning diverse nationalities, cultural contexts, socioeconomic strata, and even vulnerable populations such as

informational guidance. To date, both domestic and international studies have underscored its beneficial role,

immigrants, adolescents, and women living with HIV.*' "> More recently, since the onset of the COVID-19 pandemic,
numerous studies have reported rising rates of perinatal depressive symptoms in parallel with reduced social support
resulting from lockdowns, isolation, and other public-health measures.***®2°

Although a considerable body of research has identified associations between social support and perinatal depressive
symptoms, most prior studies have relied on cross-sectional designs.'®2%223%38 Wikman'? and Khanlari'' demonstrated
that lower spousal involvement in household and childcare responsibilities was associated with postpartum depressive
symptoms.*® In certain cultural contexts—including China, other parts of Asia, and the Middle East—support provided
by mothers-in-law has been identified as an important correlate of perinatal depressive symptoms.***’ In contrast,
relatively few studies have incorporated repeated measurements across pregnancy and postpartum, and most have
focused primarily on the postpartum phase rather than examining social support as a dynamic correlate across the
perinatal period. Choi et al** reported that women with low social support, measured at a single time point, were more
likely to belong to “worsening depression” and “persistent depression” trajectories. Similarly, Ahmed et al*> found that
inadequate social support increased the likelihood of both antenatal and postpartum depression trajectories. Although
these studies adopted trajectory-based approaches, both relied on categorical indicators of support availability rather than
standardized quantitative measures. More recent studies have begun to use validated scales to quantify social support and
have reported broadly consistent findings. Al-Abri,*> Bhushan,'® Fuhr,*® and Matsumura®® have utilized validated scales
to quantify social support, reporting broadly consistent findings. Al-Abri** assessed support levels dynamically from late
pregnancy to 8 weeks postpartum but did not explicitly examine whether temporal changes in social support were
associated with depressive symptom trajectories. Fuhr*® noted that women with greater support during late pregnancy

3 and

were more likely to experience spontaneous remission of postpartum depressive symptoms, while Matsumura
Hagaman™® reported that antenatal social support was associated with a reduced likelihood of postpartum depressive
symptoms up to one year after childbirth. In China, research on perinatal depressive symptom trajectories and their
correlates remains scarce, and the limited longitudinal evidence has largely focused on point-to-point associations
between social support and depressive symptoms rather than trajectory-based approaches. For instance, Zheng et al*’
assessed social support and depressive symptoms at three postpartum time points (day 3, month 3, and month 6),
providing important descriptive evidence but without modelling distinct symptom trajectories or examining whether
within-person changes in support were associated with trajectory patterns. Gao>’ examined cross-lagged associations
during the postpartum period, emphasizing bidirectional relationships rather than heterogeneity in symptom trajectories
across the full perinatal window.

These studies differ markedly in sample size, study populations, cultural and socioeconomic settings, forms of
support, and measurement instruments. Despite these differences, most studies have conceptualized social support as
a static exposure, overlooking its inherently dynamic nature during the perinatal transition. Yet this period is character-
ized by continuous social and relational adjustments, during which the relevance and impact of support may change.
Consequently, single time-point assessments may fail to capture how support relates to evolving depressive symptoms
across pregnancy and postpartum. Moreover, compared with many Western settings, social support in China is often
more family-centered, relatively less flexible in structure. During pregnancy, women often receive structured antenatal
care and sustained professional monitoring; after childbirth, however, support tends to shift toward more task-oriented
assistance within intensified caregiving demands. Under such conditions, mothers’ physical discomfort and psychological
needs may receive comparatively less explicit attention. In addition, the availability and integration of educational,
community-based, and welfare supports for postpartum women may warrant further development. Taken together, these
gaps highlight the need for a cohort study that repeatedly measures both depressive symptoms and social support across
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the perinatal period, to clarify how dynamic changes in support relate to heterogeneous depressive symptom trajectories,
particularly in the Chinese context.

Accordingly, the present study aimed to: (1) characterize the overall trajectory of perinatal depressive symptoms from
15 weeks of gestation to 3 months postpartum; (2) identify distinct latent trajectories of perinatal depressive symptoms;
and (3) repeatedly assess social support and examine how changes in social support are associated with these symptom
trajectories.

Materials and Methods

This study was embedded within an ongoing prospective perinatal cohort at Beijing Obstetrics and Gynecology Hospital,
Capital Medical University, which has supported multiple research aims addressing different perinatal health factors.
A prior publication from this cohort examined perinatal depressive symptom trajectories in relation to sleep quality,
whereas the present study focuses on the dynamic association between depressive symptom trajectories and social
support across the perinatal period.

This cohort study was conducted in the Department of Perinatal Medicine at Beijing Obstetrics and Gynecology
Hospital, Capital Medical University, China. From January 2020 to June 2021, pregnant women attending their first
prenatal visit at 15—16 gestational weeks were consecutively recruited. Participants were eligible if they were aged >18
years, were able to read and understand the questionnaires, and provided written informed consent prior to participation.
Women were excluded if they had a documented history of severe mental disorders (eg, bipolar disorder or psychotic
disorders), had serious medical conditions that precluded participation, or were unable to complete the follow-up
assessments.

Procedure

Participants were recruited during routine antenatal care visits at Beijing Obstetrics and Gynecology Hospital and were
enrolled at 15-16 gestational weeks after providing written informed consent. The participants’ sociodemographic
characteristics, past medical history (PMH), family history, and obstetric history were collected at enrollment (15-16
gestational weeks). Subsequently, the Chinese versions of the EPDS and SSRS were administered at five time points:
three during pregnancy—15-18 weeks (T1), 28-32 weeks (T2), and 36-37 weeks (T3)—and two postpartum, at six
weeks (T4) and 3—4 months (T5).

All questionnaires were administered via a purpose-built mobile-compatible online survey platform. The system
automatically distributed questionnaires at the prespecified gestational weeks and postpartum time points, and partici-
pants were required to complete all items before submission to minimize missing data. To enhance data quality,
“attention-check” items (eg, “If you have read and answered all questions truthfully, please select option A”) were
embedded at random positions in each survey. Responses were considered valid only if participants answered all
attention-check items correctly, otherwise, the survey was excluded. For the present analyses, we included women
who completed at least three assessments starting from T1 (N = 1416).

Measures

Sociodemographic Characteristics, PMH, Family History, and Obstetric History

Participants’ sociodemographic information included age, occupation, educational background, marital status, smok-
ing status, and monthly household income. Occupation was scored on a 1-5 scale, ranging from “temporary worker or
unemployed” to “senior professional manager, personnel, or supervisor”. Educational background was scored on a 1-7
scale, ranging from “no schooling” to “doctoral degree or above”. Past medical history (PMH) included participants’
previous acute or chronic physical and mental conditions, particularly any history of depression. Participants with
psychiatric disorders other than depression were excluded. Information on family history of depressive disorders
among first-degree relatives was collected. Obstetric history data included parity, planned versus unplanned preg-
nancy, and any previous pregnancy loss, including spontaneous abortion, stillbirth, fetal malformation, or neonatal
death.
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Depressive Symptoms

Depressive symptoms were assessed using the validated Chinese version of the Edinburgh Postnatal Depression Scale
(EPDS), a widely used screening instrument for perinatal depressive symptoms; in Chinese populations, a score of 10 or
higher is commonly used as a threshold to indicate elevated symptoms.*” In the present study, EPDS total scores were
analyzed as a continuous variable to capture the full spectrum of symptom severity across both subclinical and clinically
relevant levels. Cronbach’s alpha coefficients ranged from 0.80 to 0.87, indicating good internal consistency.

Social Support

Social support was measured using the Social Support Rating Scale (SSRS)* originally developed by Xiao Shuiyuan in
1986. The SSRS comprises 10 items across three dimensions: objective support (3 items), subjective support (4 items),
and utilization of social support (3 items). Higher scores reflect higher levels of perceived social support. In this study,
the total SSRS score was treated as a continuous variable to assess its association with perinatal depressive symptoms.
The internal consistency of the SSRS in this sample ranged from 0.83 to 0.86.

Sample Size Consideration

Because no universally accepted formula exists for determining sample size in latent growth and latent class growth
models, sample size was considered based on repeated measurements, model complexity, and class size. The analytic
sample included 1416 participants with at least three assessments across five time points. The smallest latent class
comprised 27.8% of the sample, supporting stable estimation and classification for the planned LGCM, LCGM, and
parallel-process LGCM analyses.

Statistical Analysis

All statistical analyses were conducted in three stages. First, descriptive statistics were computed for participants’
sociodemographic characteristics, psychiatric history, obstetric history, and depressive symptoms at each time point
using SPSS version 25.0. Second, a latent growth curve model (LGCM) was fitted using Mplus version 8.3 to estimate
the overall trajectory of depressive symptoms from mid-pregnancy to three months postpartum. Model fit was evaluated
using y*, Comparative Fit Index (CFI), Tucker—Lewis Index (TLI), and Root Mean Square Error of Approximation
(RMSEA), with CFI/TLI > 0.90 and RMSEA < 0.08 indicating acceptable model fit. Third, a latent class growth model
(LCGM) was applied to identify heterogeneous trajectories of depressive symptoms. Model fit indices included Akaike
Information Criterion (AIC), Bayesian Information Criterion (BIC), adjusted BIC (aBIC), Entropy, Lo—Mendell-Rubin
likelihood ratio test (LMR—LRT), and Bootstrap likelihood ratio test (BLRT). Lower AIC/BIC/aBIC values and Entropy
> (.80 indicated better model quality and reliable classification. Finally, a parallel-process LGCM was conducted to
examine the association between the growth processes of depressive symptoms and social support.

Missing Data

Missing data were handled using full information maximum likelihood (FIML), which estimates model parameters using
all available data under the assumption that data are missing at random (MAR), without imputing missing values. All
latent growth models were fitted in Mplus version 8.3 using maximum likelihood estimation with robust standard
errors (MLR).

Results

Participants’ Characteristics

Figure 1 illustrates the recruitment process and response rates across different time points. A total of 1416 participants
completed at least three assessments and were included in the final analyses. The mean age of participants was 31.5 + 3.9
years. The median occupation score was 3 (IQR: 3-3), and the median education score was 5 (IQR: 5-5). The median
monthly household income was 20,000 CNY (IQR: 15,000-32,750). Other sociodemographic, medical, and obstetric
characteristics, including parity, pregnancy planning, and previous pregnancy loss, are presented in Table 1.
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Enrolled in Gestational week 15
NO0=1506
Refused=10 | _ __ . .  _ __ _]
A
T1 Gestational weeks 15-18
N1=1496 (response rate 99.3 %)
Refused=0
Lost contact=20 Miscarriage”
Moved=5 € ———————
=D
(Total=25) v
T2 Gestational weeks 28-32 . X
. N2=1463 (response rate 97.8%) Partl?npant's finished at least 3
Refused=4 questionnaires N=1416 (a+b+c)
Lost contact=12 Preterm labor” . .
Moved=36 & — — = — —— — a:Miscarriage=5
(Total=52) ! (8 finished T1+T4, 3 lost at T5)
A
— T3 Gestational weeks 36-38 b:Preterm labor=38
— N3=1373 (response rate 93.8%) (all finished T1+T2+T4)
Refused=3
Lost contact=57 c:Full-term labor=1373
Moved=74 €«—-———————- Full-term labor®
(Total=134) ‘L
- T4 6-7 weeks postpartum
N4=1285 (response rate 93.6%)
Refused=3
Lostcontact=192 | _ _ _ _ _ _ __
(Total=195)
v

T5 3-4months postpartum
N5=1090 (response rate 84.8%)

Figure | Participant recruitment process and response rates across assessment time points.

Overall Trajectory of Perinatal Depressive Symptoms
Across the cohort, depressive symptoms increased from mid-pregnancy to three months postpartum (Figure 2). The latent
growth curve model (LGCM) demonstrated acceptable model fit (x> =2614.4, CF1=0.987, TLI=0.978, RMSEA = 0.063).

Detailed model parameters are provided in the figure legend.

Table | Participants’ Sociodemographic
Characteristics (N = 1416)

N %
Smoking
Yes 389 | 275
No 1027 | 72.5
Marital status
Married 1411 | 99.6
Single 5 0.4
PMH
Yes 105 74
No 1311 | 92.6
Depression history
Yes 30 2.1
No 1386 | 97.9
Family depression history
Yes 10 0.7
No 1406 | 99.3
(Continued)
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Table 1 (Continued).

N %

Parity

0 1097 | 775

2| 319 | 225
Unintended pregnancy

Yes 429 | 303

No 987 | 69.7
History of fetal loss

Yes 276 19.5

No 1140 | 80.5

Abbreviations: PMH, Past medical history; PND,
Perinatal depression; AND, Antenatal Depression;
PPD, postpartum depression; PMH, past medical
history; FIML, full information maximum likelihood
procedure; HPA, hypothalamic-pituitary-adrenal;
LGC, latent class growth curve; EPDS, Edinburgh
Postnatal Depression Scale; PSQI, Pittsburgh Sleep
Quality Index; PPMD, postpartum onset major
depression; CNY, China Yuan.

Latent Trajectories of Perinatal Depressive Symptoms
To capture heterogeneity in symptom change over time, latent class growth modeling (LCGM) identified two distinct
depressive symptom trajectories among the 1416 participants (Figure 3). The 2-class solution was selected based on

EPDS score +

1 TS5

e

1 T4

4 ==

+ T3
Intercept = |

\i" 12

< T1

+  Vertex
=::__:i:,=;:é::8:$:1:2

1 T

Figure 2 Overall trajectory of perinatal depressive symptoms (G). The figure was generated using Mplus version 8.3. Model parameters: Intercept = 1.687 (p < 0.001); Slope
=-0.29 (p < 0.05); Quadratic coefficient = 0.323 (p < 0.001).
Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; PND, perinatal depressive symptoms.
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Figure 3 Latent trajectories of perinatal depressive symptoms. The figure was generated using Mplus version 8.3. Group | (GI; ascending—low symptom group, n = 1023;
72.2%): Intercept = 2.83 (p < 0.001); Slope =—-0.30 (p < 0.05); Quadratic coefficient = 0.31 (p < 0.05). Group 2 (G2; persistently elevated symptom group, n = 393; 27.8%):
Intercept = 7.61 (p < 0.001); Slope = —1.20 (p > 0.10); Quadratic coefficient = 0.36 (p > 0.05).

Abbreviation: EPDS, Edinburgh Postnatal Depression Scale.

a significant LMR-LRT (1435.61, p<0.001), acceptable classification quality (entropy=0.826), and model parsimony; the
LMR-LRT was not significant for the 3-class and 4-class models (p=0.131 and 0.385, respectively). The 2-class model
also showed favorable fit indices (AIC=33,167.5; BIC=33,267.4; aBIC=33,207.0). Group 1, the ascending—low symptom
group (G1; n = 1023; 72.2%) exhibited a progressively increasing curvilinear trajectory from T1 to TS5, but with
relatively low overall symptom levels. Group 2, the persistently elevated symptom group (G2; n = 393; 27.8%) displayed
a relatively stable linear trajectory, showing minimal change from T1 to TS5, yet maintaining consistently higher symptom
levels throughout the observation period.

Association of Social Support with Overall and Latent Depressive Symptom

Trajectories

To examine whether social support was related to depressive symptom change over time, SSRS scores were incorporated
into the growth models as covariates. The overall trajectory was refitted using a latent growth curve (LGC) model (Gy).
After controlling for social support, the refitted LGCM also showed acceptable fit (x2 = 87.38, CFI = 0.98, TLI = 0.96,
RMSEA = 0.045). As shown in Figure 4, the adjusted overall trajectory (Gz) was compared with the original unadjusted
trajectory (G, previously presented in Figure 2). After controlling for social support, the estimated growth pattern
followed a relatively stable linear pattern across the perinatal period.

To further examine subgroup-specific patterns, the LCGM was refitted with SSRS scores as a covariate. As illustrated
in Figure 5, the adjusted latent trajectories (Gl and G2;) were compared with their corresponding original trajectories
(G1 and G2, previously presented in Figure 3). The shapes of the two subgroups changed as follows: G2, (adjusted
G2) — The original persistently elevated symptom trajectory group maintained its flat trajectory over time, but with
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Figure 4 Comparison between the original overall trajectory (G) and the adjusted overall trajectory (GZ) after accounting for social support. The figure was generated
using Mplus version 8.3. Model parameters (GZ): Intercept = 4.659 (p < 0.001); Slope = 0.999 (p > 0.10); Quadratic coefficient = 3.76 (p > 0.05).

Abbreviation: EPDS, Edinburgh Postnatal Depression Scale.
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Figure 5 Comparison of depressive symptom trajectories after adjusting for social support (G|Z, G2Z) and the original trajectories (G|, G2). The figure was generated using
Mplus version 8.3. Model parameters: G1Z: Intercept = 12.67 (p < 0.001); Slope = 0.83 (p > 0.05); Quadratic coefficient = 0.05 (p > 0.05). G2Z: Intercept = 8.61 (p < 0.001);

Slope = 0.53 (p > 0.05); Quadratic coefficient = 0.12 (p > 0.05).
Abbreviation: EPDS, Edinburgh Postnatal Depression Scale.

slightly higher depressive symptom levels compared with the unadjusted model. Gl (adjusted G1) — The original

ascending—low symptom group shifted from a progressively increasing curvilinear trajectory to a relatively stable linear

pattern, with symptom levels also elevated relative to the unadjusted model.
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Discussion

The Overall and Latent Trajectories of Perinatal Depressive Symptoms

This study showed that depressive symptoms increased from mid-pregnancy to three months postpartum, while also
exhibiting meaningful heterogeneity across individuals. Using latent class growth modeling, we identified two distinct
patterns: the ascending—low symptom group, comprising over 70% of participants, demonstrated a gradual increase in
symptoms but remained at relatively low levels overall, whereas the persistently elevated symptom group (fewer than 30%)
maintained higher symptom levels with minimal change over time. These findings are broadly consistent with most
previous studies, although some differences were noted. Research from Europe and North America has indicated that
while the severity of perinatal depressive symptoms varies among women, the dynamic changes over time are generally
minor.'®"® By contrast, studies conducted in less developed regions have reported more pronounced fluctuations. For
instance, Badiya** in India and Choi** in Korea identified not only persistently low and persistently high trajectories but
also ascending and descending patterns. Similarly, Yu*® in Hubei, China, identified additional subgroups that differentiated
between antenatal and postpartum depression. Such variation may reflect differences in sample size and the timing and
density of assessments, as well as contextual influences related to ethnicity, socioeconomic conditions, and cultural
practices. In the present study, two assessment windows—Ilate pregnancy and six weeks postpartum—captured major
physiological and psychosocial transitions surrounding childbirth, which may improve sensitivity to symptom fluctuation
during this period. More broadly, the observed symptom patterns are likely shaped by multiple intersecting factors
operating across biological, psychological, and sociocultural levels during the perinatal transition.

The Dynamic Influence of Social Support on Perinatal Depressive Trajectories

Social support was associated with patterns of change in perinatal depressive symptoms across pregnancy and post-
partum. Higher levels of support corresponded to a less pronounced increase in symptoms over time, and this association
appeared stronger during pregnancy than in the postpartum period. To the best of our knowledge, this is the first study to
investigate the influence of social support as a dynamic, time-varying factor on perinatal depressive trajectories. Unlike
previous studies that evaluated social support at a single time point or applied non-standardized classifications, this study
employed a standardized scale and modeled social support as a continuous construct measured repeatedly over time,
enabling an evaluation of how support related to changes in symptoms across the perinatal period. Our findings indicated
that social support was associated with both the overall symptom trajectory and subgroup-specific patterns. After
accounting for social support, the overall trajectory changed from a progressively increasing curve to a more stable
linear pattern. Within latent subgroups, symptom levels in the persistently elevated symptom group increased slightly,
whereas the ascending—low symptom group shifted from a progressively increasing curvilinear pattern to a relatively
stable linear trajectory, albeit, at a higher overall level. Taken together, these results suggest that social support was an
important correlate of perinatal depressive symptoms over time and was associated with less symptom worsening,
although its buffering association appeared relatively stronger during pregnancy and less pronounced postpartum.
Notably, the association between support and symptom course was most apparent among women with initially lower
symptom levels, in whom higher support coincided with a flatter trajectory and less escalation over time. This is
consistent with the theoretical perspectives of Fuhr®® and Matsumura,®® who suggested the association between social
support and symptom course may be stronger among women with lower symptom levels in late pregnancy.

Multilevel Mechanisms Linking Social Support and Perinatal Depressive Symptoms in China
Our findings indicate that perinatal depressive symptoms followed both overall and heterogeneous trajectories, and that higher
social support was associated with a buffering effect against symptom worsening—particularly among women with initially
lower symptom levels—while this buffering association appeared less pronounced postpartum than during pregnancy.
From a biological perspective, the transition to postpartum involves abrupt hormonal withdrawal,*® sleep disruption,’
intensive caregiving demands, and persistent physical discomfort. For some women, these stressors may be compounded
by pregnancy complications (eg, hypertensive disorders of pregnancy and gestational diabetes) and postpartum condi-
tions (eg, pain and anemia) that delay recovery Although such challenges are universal, their psychological salience may
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be amplified in contexts where postpartum recovery receives comparatively less structured clinical attention. In urban
Chinese settings, the contrast between highly structured antenatal monitoring and comparatively procedural postpartum
follow-up may be particularly pronounced. In addition, the traditional practice of zuoyuezi remains common, even in
major cities. When implemented rigidly—such as restricting bathing, limiting mobility, promoting high-fat diets, or
constraining environmental comfort—confinement may intensify discomfort and prolong recovery, potentially increasing
susceptibility to postpartum complications (eg, puerperal infection, subinvolution of the uterus, and venous
thromboembolism)*”*® Thus, cultural practices intended to facilitate recovery may, under certain conditions, inadver-
tently contribute to increased vulnerability during the postpartum transition.

Psychologically, the postpartum period often entails a rapid shift in role expectations and social attention. As the
infant becomes the primary focus, mothers’ exhaustion, emotional needs, and physical recovery may receive compara-
tively less explicit attention. Within most Chinese households, postpartum support is primarily provided by older-
generation female relatives and tends to be practical and directive, while spousal support may at times be limited or
not fully aligned with mothers’ emotional needs. Although such assistance may increase the measurable level of support,
it may not consistently address emotional needs and may be experienced as controlling when accompanied by strong
prescriptions regarding feeding or caregiving practices. In this context, the structure of support may prioritize function-
ality over emotional attunement. Under these conditions, the perceived quality of support—its emotional responsiveness
and respect for maternal autonomy—may become more salient than its quantity. When autonomy is constrained, support
may function less as a buffer and more as an additional interpersonal demand. This distinction between the availability of
support and its perceived usability may be particularly relevant within family-centered support systems.

At the social and structural level, support networks in China are often highly family-centered and relatively less
flexible. In addition, traditional social expectations surrounding the ideal of a “competent” mother may contribute to
heightened self-doubt and interpersonal tension. When family relationships are strained or expectations conflict, alter-
native sources of support may be limited. Beyond the immediate family, support systems may be relatively less
diversified. Access to evidence-based parenting resources and standardized postpartum services remains uneven, and
regulatory oversight of confinement care services varies. At the same time, many women face pressure to balance early
motherhood with return-to-work expectations. Although maternity protections exist, their implementation may differ
across settings, and perceived career penalties may persist beyond the early postpartum months. These structural
conditions may sustain stress during a period of heightened vulnerability.

Finally, stigma may further reduce the usability of support.*® Pregnancy and childbirth are often framed as inherently
joyful, discouraging disclosure of distress. Stigma surrounding mental health and emotional distress can distort public
understanding of perinatal depression, with women labeled as “weak” or “unfit”, which may heighten shame, suppress
emotional expression, and delay help-seeking.*®*’ Even when support is structurally “present”, stigma and limited low-
threshold, nonjudgmental pathways can make it effectively inaccessible. Consistent with this, inadequate support may
both exacerbate symptoms and create barriers to help-seeking.”*"

Taken together, intensified physical strain, shifting psychological needs, a family-centered support system that is often
practical yet not consistently emotionally attuned—alongside stigma and structural gaps in accessible care—may help
explain why symptoms rise after childbirth and why the buffering role of social support appears stronger during pregnancy
than postpartum in this cohort. These contextual features may help explain why social support showed a weaker buffering
association postpartum than during pregnancy in this Chinese cohort. By contrast, among women in the persistently
elevated symptom group, the buffering association of social support appeared less evident, possibly reflecting the more
entrenched nature of depressive symptoms in this subgroup, which may be less responsive to contextual influences alone.

Clinical and Public Health Implications

The present findings and contextual interpretation suggest that strengthening social support across the perinatal period
may represent an important target for mitigating the progression of depressive symptoms. Practical efforts should address
both women’s physical recovery and psychological adjustment, as these domains may jointly influence vulnerability to
symptom worsening during pregnancy and after childbirth. At the clinical level, alongside standardized antenatal care,
obstetric and community healthcare services may incorporate routine assessment of psychosocial well-being and provide
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timely support beginning in pregnancy and continuing postpartum. Culturally tailored education—such as promoting
more evidence-based zuoyuezi practices—may help improve physical recovery and emotional well-being. In addition,
integrating feasible mental health screening and referral pathways into routine perinatal care across multiple time points
may facilitate earlier identification of women experiencing eclevated depressive symptoms and improve access to
appropriate support. At the community level, accessible education addressing perinatal emotional well-being, postpartum
recovery, and infant care may help families better understand women’s needs throughout the perinatal period. Programs
delivered through antenatal education, primary care, and community platforms may promote supportive responses that
combine practical assistance with emotional understanding. Such efforts may help reduce interpersonal stress and
strengthen coping resources. Reducing stigma also remains essential. Public education that normalizes emotional distress
during pregnancy and postpartum may encourage help-seeking and improve the usability of available support. Low-
threshold support options, such as confidential counseling services or digital platforms, may further improve access to
timely care. At the service level, efforts to improve the quality and continuity of perinatal care services may further
support maternal recovery and psychological adjustment. Collectively, these clinical and community-based strategies
may contribute to a more supportive perinatal environment and improved maternal mental health outcomes.

Limitations and Future Directions

This study has several limitations. First, it was conducted at a single centre in Beijing, where participants had relatively
homogeneous socioeconomic backgrounds, which may limit the generalisability of the findings to other regions or
populations. Second, data from the first trimester were unavailable because participants were enrolled at 15—16 weeks of
gestation. Future multicentre studies with larger and more diverse samples, beginning in early pregnancy and including
repeated assessments, are warranted to capture symptom fluctuations more comprehensively. Third, although this study
examined the association between social support and depressive symptom trajectories, it did not further explore the
determinants or risk profiles underlying differences between the identified latent trajectory groups. Future research should
investigate these intergroup variations to better understand their underlying mechanisms and clinical implications.

Conclusion

From 15 weeks of gestation to three months postpartum, perinatal depressive symptoms showed an overall increasing
trend. However, substantial heterogeneity was observed: approximately 70% of women followed an ascending—low
symptom trajectory, whereas about 30% exhibited persistently elevated symptoms with minimal change over time.
Higher social support was associated with less worsening of depressive symptoms over the perinatal period, and this
association appeared stronger during pregnancy than postpartum, particularly among women with lower initial symptom
levels. These findings suggest that strengthening social support across the perinatal period may contribute to mitigating
symptom worsening and promoting improved maternal mental health.
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