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Abstract
Background Multiple factors may be responsible for the development of postpartum stress, including perceived 
social support, marital satisfaction, and maternal postnatal attachment. However, the underlying mediation 
mechanisms remain unclear. This study examined the complex relationships between perceived social support and 
postpartum stress among Chinese women.

Methods A convenience sample comprising 406 postpartum women was recruited from six hospitals in Nantong, 
Jiangsu Province, China. The participants completed general survey questionnaires and were evaluated using the 
Maternal Postpartum Stress Scale, the Perceived Social Support Scale, the Maternal Postnatal Attachment Scale, 
and the Marital Satisfaction Scale. Furthermore, we evaluated the relationship between postpartum stress and the 
various influencing factors by performing a multiple linear regression analysis. The potential mediating roles of marital 
satisfaction and maternal and infant attachment in the association between perceived social support and postpartum 
stress were explored by performing a mediation analysis.

Results According to the multivariate regression analysis, perceived social support, marital satisfaction, and maternal 
postnatal attachment contributed to postpartum stress levels (P < 0.05). The mediation analysis revealed that marital 
satisfaction and maternal postnatal attachment played parallel mediating roles in the association between perceived 
social support and postpartum stress, and the mediating effect of marital satisfaction was − 0.1125 (95% confidence 
interval [CI]: -0.1784 to -0.0520), accounting for 33.20% of the total effect, and the mediating effect of maternal 
postnatal attachment was − 0.0847 (95% CI: -0.1304 to -0.0438), accounting for 25.00% of the total effect.

Conclusion Our study revealed that perceived social support could influence postpartum stress not only through 
direct effect (41.80% of the total effect), but also through the indirect effect (mediation effect) of marital satisfaction 
and maternal postnatal attachment (58.20% of the total effect), suggesting that improving postpartum women’s 
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Introduction
Postpartum stress is conceptualised as a negative psy-
chological response to the numerous obligations asso-
ciated with raising children, and its presence is the rule 
rather than the exception [1]. Increasing evidence has 
reported that postpartum stress is one of the most com-
mon psychiatric disorders in postpartum women and is 
associated with a high burden of mental illness [2–4]. 
Additionally, postpartum stress is more common than 
postpartum depression, affecting a considerable propor-
tion of mothers [5]. Generally, the period after child-
birth is when the mother is most vulnerable to emotional 
changes [6]. If postpartum women cannot actively handle 
postpartum stress, they may develop self-doubt and have 
deviations in their self-evaluation. This might cause post-
partum stress to progress into severe postpartum men-
tal diseases, such as postpartum depression [7, 8]. This 
might result in suicidal thoughts or thoughts of causing 
harm to the infant [9]. Besides, it could also impact the 
couple’s relationships, the familial environment, and, par-
ticularly, the infant’s welfare [10]. Thus, investigating the 
factors and underlying mechanisms contributing to post-
partum stress and employing preventive measures might 
help promote maternal physical and mental health.

Several factors, particularly perceived social support, 
might contribute to postpartum stress. A systematic 
review reported five key themes that contribute to post-
partum stress, namely social support, women’s experi-
ence with health care, social norms and expectations, 
factors that influence coping, and maternal and child 
health [11]. Low perceived social support might predict 
postpartum stress [12]. A study comprising 859 post-
partum women within 6 weeks after delivery in demon-
strated that decreased social support was a significant 
predictor for postpartum stress [13]. In a regional-epi-
demiological sample of 306 German women, peripar-
tum depressive, anxiety, and stress symptoms were lower 
in women with higher perceived social support [14]. 
Besides, in a Canadian study including 3,388 women 
who measure stress, anxiety and social support across 
4 time points from pregnancy to 12 months postpar-
tum, and results suggested that increases in both part-
ner and family support may decrease stress and anxiety 
during pregnancy and the postpartum [15]. Thus, it is 
possible that tangible social support could lower postpar-
tum stress [16, 17]. Although the relationship between 
social support and postpartum stress is well established, 
the underlying mechanisms mediating the impact of 

perceived social support on postpartum stress are yet to 
be elucidated.

Besides perceived social support, marital satisfaction 
and maternal postnatal attachment are two significant 
factors that contribute to postpartum stress [18, 19]. 
Reportedly, marital satisfaction declines after the birth 
of a couple’s first child [20]. Marital dissatisfaction is 
associated with an increased risk for postpartum stress 
[21], and those who are not satisfied with their marriage 
appeared to be associated with more stress and anxiety 
[22].Besides, with regard to the associated factors influ-
encing parenting stress, anxiety, depression, and marital 
satisfaction may contribute to parenting stress [23].

During the postpartum period, social support is cru-
cial, and the partner is typically the main source of that 
support. Poor emotional well-being and lower marital 
satisfaction are associated with a partner’s lack of sup-
port [24]. Findings have shown that social support has a 
direct positive effect on marital satisfaction [25]. Besides, 
the association between perceived social support and 
postpartum stress might be mediated by marital satis-
faction, a study of 1,585 new mothers in Korea reported 
that the moderating effect of social support on post-
partum psychological distress is contingent on levels of 
marital quality [26]. Less postpartum stress and fewer 
declines in marital functioning were observed in moth-
ers who received greater social support [27]. However, 
the underlying mechanism and the degree that marital 
satisfaction mediating the association between perceived 
social support and postpartum stress are yet to be further 
elucidated.

Maternal psychological distress is associated with 
postpartum mother-infant bonding problems [28], and 
maternal postnatal attachment is significantly negatively 
associated with postpartum stress [29, 30]. In a Polish 
sample including 150 women, it is reported that mater-
nal stress are significantly associated with the maternal-
infant bonding process in the early postpartum period 
[31]. In addition, adequate social support tends to 
strengthen maternal postnatal attachment since it is a 
psychologically satisfying state and maternal antenatal 
attachment and social support significantly predicted 
postnatal maternal-infant attachment [32].Therefore, it is 
possible that maternal postnatal attachment might medi-
ate the association between perceived social support and 
postpartum stress. According to some studies, a nega-
tive correlation was observed between maternal post-
natal attachment and postpartum stress, whereas social 

social support, enhancing maternal and infant attachment, and improving their marital satisfaction could help lower 
postpartum stress.
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support may positively influence maternal postnatal 
attachment [32, 33]. However, the underlying mechanism 
and the extent that maternal postnatal attachment medi-
ating the association between perceived social support 
and postpartum stress are yet to be further elucidated.

Thus, previous studies have separately reported that 
perceived social support, marital satisfaction and mater-
nal postnatal attachment may affect postpartum stress, 
and it is possible that marital satisfaction/maternal post-
natal attachment might mediate the association between 
perceived social support and postpartum stress. How-
ever, no study has reported chain mediations between 
both of the three factors (perceived social support, mari-
tal satisfaction and maternal postnatal attachment) and 
postpartum stress. Therefore, this study hypothesised 
that marital satisfaction and maternal postnatal attach-
ment might serve as parallel mediators for the association 
between perceived social support and postpartum stress. 
This study aimed to investigate the following: (1) the level 
of postpartum stress in Chinese postpartum women and 
(2) the parallel mediation mechanism, wherein marital 
satisfaction and maternal postnatal attachment might 
mediate the association between perceived social sup-
port and postpartum stress. The findings of the study 
will deepen our understanding of the mechanism under-
lying postpartum stress, which will also help us develop 
effective prevention and interventional strategies in the 
future.

Materials and methods
Participants
The inclusion criteria were as follows: (1) those with a 
maternal age of ≥ 18 years; (2) newborns with no malfor-
mations or serious complications; (3) postpartum women 
who were willing to cooperate during the survey, com-
municate normally, understand the contents of the ques-
tionnaire, and fill in the questionnaire independently; 
(4) those who could provide written informed consent. 
The exclusion criteria were as follows: (1) mothers who 
were unmarried, had a preterm delivery, or gave multiple 
births; (2) those with comorbid psychosomatic diseases, 
such as chronic urticaria, neurodermatitis, hyperthyroid-
ism, migraine, muscle pain, rheumatoid arthritis, sleep 
disorders, and malignant tumours; (3) those with mental 
illnesses other than depression and anxiety, those with 
major diseases of the heart, liver, and kidney, and those 
with severe complications during pregnancy; (4) those 
with low intelligence and inability to understand the con-
tents of the questionnaire; (5) postpartum women with 
poor compliance and who were unwilling to cooperate. A 
total of 425 postpartum women were surveyed, of which 
three dropped out, eight had missing data, and eight pro-
vided invalid answers. Finally, 406 valid questionnaires 

were eventually returned with a survey response rate of 
95.53%.

Data collection
Primary data which is directly collected from the post-
partum women through face-to-face questionnaire were 
collected from August to November 2022. Postpartum 
women who underwent physical examination 6‒8 weeks 
after delivery at six hospitals in Nantong, Jiangsu Prov-
ince, China, were selected as the research participants 
using the convenience sampling method. The detailed 
method of selection is as follows: Introduce yourself as 
a researcher and briefly explain the purpose and signifi-
cance of the study to postpartum women who met the 
inclusion criteria at the postpartum clinics. Explain the 
voluntary nature of participation and the importance 
of obtaining informed consent. Clarify that participants 
have the right to decline or withdraw from the study at 
any time without any consequences. Provide a consent 
form or document that outlines the study details, includ-
ing the purpose, data collection methods, potential risks 
or benefits, confidentiality measures, and contact infor-
mation for any questions or concerns. Describe the data 
collection process and the specific methods being used. 
In this case, mention that a questionnaire will be admin-
istered to gather information related to their postpartum 
experience. Highlight that their responses will be anony-
mous and confidential, and that their personal identi-
fication will not be linked to the questionnaire. Once 
participants have agreed to participate, provide them 
with the questionnaire. Explain any specific instructions 
for completing it, or any additional notes or comments 
they can provide. The Ethics Committee of the Affiliated 
Hospital of Nantong University (approval number: 2022-
K50-01) approved this study.

Measurement
Sociodemographic characteristics
The research team members designed the question-
naire regarding the general characteristics of postpartum 
women. The main variables comprised the following: 
(1) basic characteristics of the postpartum women: age, 
body mass index (BMI), education (maternal), education 
(husband), family monthly income, years of marriage, 
and medical insurance; (2) perinatal conditions: mode 
of delivery, abortion history, parity, pregnancy compli-
cations, assisted reproduction, and infant caretaker; (3) 
basic information of the newborns: birth weight and 
feeding.

Maternal Postpartum stress scale (MPSS)
MPSS [34] is a reliable and valid instrument measur-
ing self-reported postpartum stress among postpartum 
women. This scale comprises 22 items measuring three 
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subscales of postpartum stress, namely personal needs 
and fatigue (nine items), infant nurturing (seven items), 
and body changes and sexuality (six items). Each item of 
the scale is scored on a 5-point Likert scoring ranging 
from 0 (not at all) to 4 (completely). A higher MPSS total 
score indicates a higher level of postpartum stress. Cron-
bach’s α coefficient of internal consistency of the Chi-
nese-version MPSS verified by the researchers was 0.940.

Perceived Social Support Scale (PSSS)
The PSSS was used to measure social support [35]. The 
PSSS is a 12-item instrument that assesses support from 
family, friends, relatives, and colleagues. Each item is 
rated on a 7-point Likert scale ranging from 1 (strong 
disagreement) to 7 (strong agreement). The total score 
ranges from 12 to 84, with higher scores indicating a 
higher perceived social support. A score between 12 and 
36 indicates low support, between 37 and 60 indicates 
medium support, and between 61 and 84 indicates high 
support. Cronbach’s α for PSSS in the current study was 
0.914 [36].

Marital satisfaction scale (MSS)
The MSS-shortened version [37] comprises 10 items 
measuring marital satisfaction. Each item is scored on a 
5-point Likert scale, with the answers ranging from “5 = I 
quite agree with” to “1 = I quite disagree with”. Question 
numbers Q1, Q3, Q5, Q8, and Q9 are negative items 
and need reversing. The total score of this questionnaire 
ranges from 10 to 50. A higher score indicates higher 
marital satisfaction.

Maternal postnatal attachment scale (MPAS)
MPAS [38] comprises 19 items, including attachment 
quality, interactive pleasure, and three non-hostile sub-
scales. Each item is scored on a scale of 1 to 5 points, with 
the total score ranging from 19 to 95 points. A higher 
score indicates a higher attachment level. 

Statistical methods
The general characteristics were presented using descrip-
tive analyses (e.g., mean, standard deviation [SD], fre-
quency, constituent ratio, etc.). Considering the data of 
MPSS scores does not conform to the normal distribu-
tion, so before doing statistical analyses, we normalized 
the scores of MPSS by rank-based inverse-normal trans-
formation (INT). After INT, the score of MPSS con-
forms to the normal distribution, thus Student’s t-tests 
and one-way analysis of variance were used to assess 
the differences in MPSS scores (after INT) for each 
group’s demographic characteristics, while multiple lin-
ear regression analysis was used to assess the association 
between each scale and postpartum stress levels (MPSS 
scores after INT).

The correlation between variables was analysed using 
Pearson’s correlation analysis. Parallel mediation mod-
elling analyses were used to investigate the association 
between perceived social support and marital satisfac-
tion and maternal postnatal attachment and postpartum 
stress. The bootstrap method (5000 times) was used to 
examine the mediating effects, providing 95% confidence 
intervals (CIs). SPSS (version 25.0, IBM Corp) and SPSS 
PROCESS macro (version 3.3) were used to perform sta-
tistical analyses. Variables used in multiple linear regres-
sion analysis and parallel mediation modelling analyses 
including scores of MPSS, PSSS, MSS and MPAS.R ver-
sion 3.6.2 was used to draw all figures. Type I error was 
set at P < 0.05 (two-sided) for all statistical analyses.

Results
Characteristics of the study population
Table 1 presents the data on the general characteristics, 
including age, education (maternal), education (hus-
band), family monthly income, medical insurance, feed-
ing, mode of delivery, years of marriage, abortion history, 
parity, assisted reproduction, BMI, complications of 
pregnancy, birth weight, infant caretaker, and MPSS val-
ues of the 406 participants included in this study. The 
MPSS scores (mean ± SD) in terms of each group’s demo-
graphic characteristics were comparable since no signifi-
cant differences were observed (P > 0.05).

Levels of postpartum stress across the study sample
Of the 406 participants, the postpartum stress scores of 
149 (36.70%) postpartum women were < 10 points, of 98 
(24.14%) postpartum women were 10–19 points, of 82 
(20.20%) postpartum women were 20–29 points, and of 
77 (18.96%) postpartum women were ≥ 30 points. The 
postpartum stress varies based on personal needs and 
fatigue, infant nurturing, body changes and sexuality. The 
median MPSS score was 15, while the median scores of 
the three MPSS subscales were 5 (personal needs and 
fatigue), 6 (infant nurturing), and 3 (body changes and 
sexuality), respectively. Details of the number of partici-
pants in each score group are presented in Fig. 1.

Associations among perceived social support, marital 
satisfaction, maternal postnatal attachment, and 
postpartum stress
Perceived social support (β: -0.026, 95% CI: -0.033 to 
-0.018, P < 0.001), marital satisfaction (β: -0.050, 95% 
CI: -0.063 to -0.038, P < 0.001), and maternal postnatal 
attachment (β: -0.063, 95% CI: -0.080 to -0.047, P < 0.001) 
were significantly associated with altered postpartum 
stress levels (Table 2 A). Multivariate regression analysis 
was then used for the above three factors to identify the 
independent factors contributing to postpartum stress 
levels. As presented in Table 2B, perceived social support 
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(β: -0.009, 95% CI: -0.018 to 0.000), marital satisfaction 
(β: -0.030, 95% CI: -0.045 to -0.016), and maternal post-
natal attachment (β: -0.042, 95% CI: -0.059 to -0.025) 
collectively had a P-value of < 0.05, indicating higher 
perceived social support, higher marital satisfaction, and 
higher maternal postnatal attachment were negatively 
significantly associated with lower postpartum stress 
levels.

Correlation analysis
As presented in Table  3, the average postpartum stress 
score was 16.89 ± 12.57. A significant and negative corre-
lation was observed between postpartum stress and mar-
ital satisfaction (r = -0.362, P < 0.01). Besides, a significant 
negative correlation was observed between postpartum 
stress and perceived social support (r = -0.314, P < 0.01) 
and maternal postnatal attachment (r = -0.355, P < 0.01). 

The correlation between postpartum stress and the above 
factors is presented in Fig. 2.

Mediation analysis
The correlation analysis reported a significant association 
between perceived social support and postpartum stress, 
wherein higher perceived social support was associated 
with lower postpartum stress. However, after adding the 
mediators to the model, this effect significantly declined, 
and the direct effect was − 0.1416 (95% CI: -0.2536 to 
-0.0297, P < 0.05), accounting for only 41.80% of the total 
effect. Thus, the direct effect accounted for 41.80% on the 
association between perceived social support and post-
partum stress.

We then identified the parallel mediating effects of 
marital satisfaction and maternal postnatal attachment 
on the association between perceived social support and 
postpartum stress (Fig.  3). The overall mediating effect 
of marital satisfaction and maternal postnatal attach-
ment was − 0.1972 (95% CI: -0.2663 to -0.1329), account-
ing for 58.20% of the total effect. Specifically, the 
mediating effect of marital satisfaction was − 0.1125 (95% 
CI: -0.1784 to -0.0520), accounting for 33.20% of the 
total effect, and the mediating effect of maternal postna-
tal attachment was − 0.0847 (95% CI -0.1304 to -0.0438), 
accounting for 25.00% of the total effect (Table 4). Thus, 
the indirect effect (mediation effect) of marital satisfac-
tion and maternal postnatal attachment accounted for 
58.20% on the association between perceived social sup-
port and postpartum stress.

Table 1 Characteristics of the subjects enrolled in this study
Variables Scores of MPSS P Variables Scores of MPSS P

N (%) Mean ± SD N (%) Mean ± SD
Age < 30 years 228 (56.16) 16.05 ± 12.71 0.120 Years of ≤ 5 years 324 (79.80) 16.79 ± 12.56 0.919

≥ 30 years 178 (43.84) 17.97 ± 12.34 marriage > 5 years 82 (20.20) 17.30 ± 12.69
Education Below bachelor 158 (38.92) 15.99 ± 12.81 0.109 Abortion No 274 (67.49) 16.58 ± 12.66 0.460
(maternal) Bachelor or above 248 (61.08) 17.46 ± 12.41 history Yes 132 (32.51) 17.55 ± 12.40
Education Below bachelor 171 (42.12) 17.32 ± 12.83 0.753 Parity Primipara 317 (78.08) 17.06 ± 12.36 0.355
(husband) Bachelor or above 235 (57.88) 16.58 ± 12.40 Multipara 89 (21.92) 16.29 ± 13.37
Fam-
ily monthly 
income 
(CNY ¥)

< 5000 15 (3.70) 18.87 ± 14.73 0.765 Assisted No 345 (84.98) 16.64 ± 12.63 0.422
5000–10,000 141 (34.73) 16.28 ± 12.74 reproduction Yes 61 (15.02) 18.31 ± 12.21
10,001–20,000 183 (45.07) 17.49 ± 12.66 BMI (kg/m2) Normal 245 (60.34) 16.83 ± 12.47 0.891
> 20,000 67 (16.50) 16.10 ± 11.61 Overweight 98 (24.14) 16.34 ± 12.10

Medical No 56 (13.79) 16.43 ± 11.02 0.858 Obesity 63 (15.52) 17.98 ± 13.75
insurance Yes 350 (86.21) 16.97 ± 12.81 Complications No 281 (69.21) 17.04 ± 12.90 0.680
Feeding Breast-feeding 163 (40.15) 16.58 ± 13.03 0.396 of pregnancy Yes 125 (30.79) 16.57 ± 11.85

Mixed-feeding 204 (50.25) 17.46 ± 12.39 Birth weight < 3000 g 69 (17.00) 18.03 ± 11.32 0.420
Artificial-feeding 39 (9.60) 15.21 ± 11.65 3000-4000 g 296 (72.90) 16.43 ± 12.80

Mode
of delivery

Vaginal 179 (44.09) 15.84 ± 12.04 0.363 > 4000 g 41 (10.10) 18.32 ± 12.96
Vaginal (lateral 
episiotomy)

71 (17.49) 17.01 ± 14.08 Infant Only oneself 110 (27.09) 17.34 ± 13.66 0.587

Cesarean section 156 (38.42) 18.04 ± 12.43 caretaker Involving 
others

296 (72.91) 16.73 ± 12.16

Table 2 Results of linear regression analysis on postpartum 
stress
Variables β SE 95% CI P

Lower Upper
A: univariate
Perceived Social Support -0.026 0.004 -0.033 -0.018 < 0.001
Marital Satisfaction -0.050 0.006 -0.063 -0.038 < 0.001
Maternal Postnatal Attachment -0.063 0.008 -0.080 -0.047 < 0.001
B: multivariate
Perceived Social Support -0.009 0.004 -0.018 0.000 0.037
Marital Satisfaction -0.030 0.007 -0.045 -0.016 < 0.001
Maternal Postnatal Attachment -0.042 0.009 -0.059 -0.025 < 0.001
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Discussion
Postpartum stress is a challenge for postpartum women. 
This study investigated the postpartum stress level and 
evaluated the complex associations between perceived 
social support, marital satisfaction, maternal postna-
tal attachment, and postpartum stress using the paral-
lel mediation modelling analysis. The findings of the 

study might deepen our understanding of the underly-
ing mechanisms between perceived social support and 
postpartum stress and provide new evidence for effective 
interventional and prevention strategies targeting post-
partum stress in the future.

The study results revealed that the mean of the post-
partum stress summated scores was 16.89 (SD = 12.57), 
with more than one-third of the women having a post-
partum stress score of < 10 points, less than one-fourth 
of the women having a postpartum stress score of 10–19 
points, more than one-fifth of the women having a post-
partum stress score of 20–29 points, and 18.96% of the 
women having a postpartum stress score of ≥ 30 points. 
The effects of postpartum stress varied based on personal 
needs and fatigue, infant nurturing, body changes and 
sexuality. A study conducted in Taiwan (China) evalu-
ated maternal role attainment, lack of social support, and 
negative body changes as the three aspects of postpar-
tum stress [39]. Several mothers do not transition well 
to their parental roles [40], and some do not breastfeed 
for work or health reasons [41–43]; therefore, the attach-
ment between the mother and the infant lacks strength. 
Negative body changes can lessen the level of attrac-
tion between partners, thereby affecting intimacy [44]. 
Partner’s emotions were significantly associated with 

Table 3 Mean, standard deviation (SD), and correlations for 
study variables (N = 406)
Variables Post-

partum 
Stress

Perceived 
Social 
Support

Marital 
Satisfaction

Maternal 
Postnatal 
Attach-
ment

Postpartum 
Stress

1

Perceived Social 
Support

-0.314** 1

Marital 
Satisfaction

-0.362** 0.506** 1

Maternal 
Postnatal 
Attachment

-0.355** 0.340** 0.385** 1

Mean 16.89 69.44 40.00 60.40
Standard devia-
tion (SD)

12.57 11.62 7.16 5.54

**P < 0.01 (two-tailed test)

Fig. 1 Frequency of the participants in each item of the Maternal Postpartum Stress Scale (MPSS) and subscale groups. (A) Total MPSS scores; (B) Personal 
needs and fatigue scores; (C) Infant nurturing scores; (D) Body change and sexuality scores
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postpartum stress [45]. An increased level of stress was 
observed in women 6 weeks after delivery, and a gradual 
decline was observed in the marital relationship from 
pregnancy to 1 year postpartum [46]. However, partners 
with cognitive empathy can alleviate marital conflict, 
increase marital satisfaction, and lower postpartum stress 
[47]. A decreased infant sleep time and a tense relation-
ship between postpartum women and their mothers-in-
law were associated with postpartum depression [48]. 
Satisfaction with the infant’s sex, the fathers’ adaptation, 
and family resources also contribute to postpartum stress 
[49].

The study results revealed that characteristics of the 
study sample, including age and education level, were 
not significantly associated with postpartum stress. On 
the one hand, the population lacked heterogeneity, and 
on the other hand, the characteristics of the postpartum 
women could not predict postpartum stress. Previous 
studies have reported that increased maternal postna-
tal attachment, marital satisfaction, and social support 
were associated with decreased postpartum stress from 
the first week to the fourth week after delivery [50]. This 

study reported that perceived social support was sig-
nificantly associated with postpartum stress. The result 
emphasised the significance of prefill interventions for 
postpartum women, particularly for those with postpar-
tum stress. This study could accurately lower postpartum 
stress in women rather than only focusing on the adverse 
consequences of postpartum stress. Marital satisfaction 
and maternal postnatal attachment played parallel medi-
ating roles in the association between perceived social 
support and postpartum stress, and the mediating effect 
of marital satisfaction was more significant than maternal 
postnatal attachment.

The results have reported that marital satisfaction par-
tially mediates the association between perceived social 
support and postpartum stress. Higher marital satisfac-
tion was associated with a higher quality of life, thereby 
making postpartum women experience increased social 
support, resulting in decreased postpartum stress [51]. 
Mothers who perceived stronger social support from 
their partners experienced lower postpartum emo-
tional distress [52]. The transition to parenthood and 
increased postpartum demands result in decreased 

Fig. 2 Correlations between perceived social support, marital satisfaction, maternal postnatal attachment, and postpartum stress. (A) Correlations be-
tween perceived social support and postpartum stress; (B) correlations between marital satisfaction and postpartum stress; (C) correlations between 
maternal postnatal attachment and postpartum stress
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marital satisfaction and perceived social support, thereby 
increasing the risk of postpartum stress [53]. Low mari-
tal satisfaction could result in social loneliness, thereby 
mediating the relationship between perceived social sup-
port and postpartum stress [54].

Additionally, the findings of this study reported that 
maternal postnatal attachment partially mediated the 
relationship between perceived social support and post-
partum stress. A significant negative correlation was 
observed between maternal-infant bonding and postpar-
tum stress; however, a positive correlation was observed 
between maternal-infant bonding and partner support 
with the infant and social support. Maternal postnatal 
attachment partially mediated the effects of perceived 
social support on postpartum stress, which was consis-
tent with findings in studies conducted among women 
having their first child in Pennsylvania, United States 
of America [30]. Postpartum women with decreased 
maternal and infant attachment experience increased 
postpartum stress and lesser partner support [55]. Pro-
moting a positive maternal-infant attachment could alle-
viate postpartum stress [56–58]. Breastfeeding and infant 
sleep can directly affect maternal and infant attachment, 
thereby impacting postpartum stress [59]. Breastfeeding 

Table 4 The parallel mediating effect of marital satisfaction and 
maternal postnatal attachment on the relationship between 
perceived social support and postpartum stress (incompletely 
standardized indirect effect(s) of X on Y)
Model 
Pathways

Effect Boot 
SE

95% CI Relative 
Mediation

BootLL 
CI

BootUL 
CI

Effect %

Direct effect -0.1416 0.0569 -0.2536 -0.0297 41.80%
perceived 
social support 
→marital 
satisfaction 
→postpartum 
stress

-0.1125 0.0319 -0.1784 -0.0520 33.20%

perceived 
social support 
→maternal 
postnatal 
attachment → 
postpartum 
stress

-0.0847 0.0222 -0.1304 -0.0438 25.00%

Total media-
tion effect

-0.1972 0.0338 -0.2663 -0.1329 58.20%

Total effect -0.3389 0.0511 -0.4393 -0.2385 100.00%

Fig. 3 The parallel mediation model of perceived social support, marital satisfaction, maternal postnatal attachment, and postpartum stress. *** P < 0.001, 
* P < 0.05
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guidance and infant rearing should be emphasised with 
adequate social support.

The findings of this study can be used to develop 
interventions to prevent postpartum stress if further 
confirmed in a longitudinal study. Considering the sig-
nificant roles of marital satisfaction and maternal post-
natal attachment in mediating the association between 
perceived social support and postpartum stress, future 
interventional strategies might aim to improve the post-
partum mother-infant connection and postpartum 
marital intimacy. Thus, enhancing social support for 
postpartum women through concern from the family and 
positive workplace interactions might be a key method 
in preventing postpartum stress. The typical measures 
include organising support groups, conducting mindful-
ness-based courses, implementing stress management 
programs, and conflict-resolution training. Additionally, 
given the significant influence that marital relationships 
and mother-infant relationships have on postpartum 
stress, infant nurturing consultation and marital coun-
selling should also be considered to assist postpartum 
women in resolving their issues with their partners and 
infant before moving on to more severe issues.

Our study has several limitations. First, although par-
allel mediation may extend the typical mediation analy-
sis by testing several mediators within a single model to 
estimate the direct and indirect effects of the variables 
simultaneously, we could not reach such a conclusion 
that the parallel mediation modelling analysis can com-
pletely test that complexity, and other analysis are war-
ranted to test and validate this complexity. Second, there 
are many factors that may influence postpartum stress, 
and that we could not exclude the possibility that other 
factors may also act as mediators on the effect of per-
ceived social support on postpartum stress, further stud-
ies are warranted to extend our findings. Third, although 
convenience sampling method provides the advantage of 
expedited results, especially including the ability to dis-
tribute surveys widely in a timely manner; however, this 
non- randomization method is prone to suffer from the 
issue of selection bias, which may prevent the generaliz-
ability of the result; further studies are warranted to vali-
date our results. Fourth, although the aim of this study 
is to examine the underlying mechanism and the degree 
that marital satisfaction and maternal postnatal attach-
ment mediating the association between perceived social 
support and postpartum stress. Considering the sub-
scale ‘Family Support’ of the Perceived Social Support 
Scale includes supports from husband, although hus-
band accounts for only a small part of ‘Family Support’, 
we could not exclude the possibility that the associated 
direction might also be “Marital Satisfaction → Perceived 
Social Support”, further studies are warranted to evalu-
ate this. Last, although the MPSS scores in terms of each 

group of the participants’ background information were 
comparable (P > 0.05), we could not exclude the possi-
bility that these variables related to participants’ back-
ground information may be related to each outcome of 
our study, further analyses including variables of MPSS, 
PSSS, MSS and MPAS, as well as participants’ back-
ground information may extend our findings.

Conclusion
Our study revealed that perceived social support could 
influence postpartum stress not only through direct 
effect (41.80% of the total effect), but also through the 
indirect effect (mediation effect) of marital satisfaction 
and maternal postnatal attachment (58.20% of the total 
effect). Therefore, increasing the social support given 
to postpartum women, enhancing maternal and infant 
attachment, and improving their marital satisfaction 
could help lower their postpartum stress.

Acknowledgements
The authors give thanks for all participants who volunteered to participate in 
this study.

Author contributions
Yanchi Wang completed the writing of this article. Jian Gu played a key role in 
part of the data analysis. Feng Zhang and Xujuan Xu put forward important 
revision suggestions and made corresponding modifications for this article. All 
authors contributed to the article and approved the submitted version.

Funding
This work was supported by Social Science Foundation of Jiangsu Province 
(22SHB014). The funding sources had no role to play in the study design, the 
collection and interpretation of the data, writing of the report, or decision to 
submit this paper for publication.

Data Availability
The datasets used and/or analysed during the current study available from the 
corresponding author on reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
The study was reviewed and approved by the Ethics Committee of Affiliated 
Hospital of Nantong University (approval number: 2022-K50-01). All methods 
were carried out in accordance with relevant guidelines and regulations. 
Informed consent was obtained from all subjects and/or their legal 
guardian(s).

Consent for publication
Not Applicable.

Conflict of interest
The authors declare that they have no known competing financial interests 
or personal relationships that could have appeared to influence the work 
reported in this paper.

Author details
1Medical School of Nantong University, Nantong, Jiangsu, China
2Department of Nursing, Affiliated Hospital of Nantong University, 
Nantong 226001, Jiangsu, China
3Affiliated Nantong Hospital of Shanghai University (The Sixth People’s 
Hospital of Nantong), Nantong, Jiangsu, China



Page 10 of 11Wang et al. BMC Women's Health          (2023) 23:482 

4Department of Epidemiology and Medical Statistics, School of Public 
Health, Nantong University, Nantong, Jiangsu, China

Received: 24 March 2023 / Accepted: 8 August 2023

References
1. Crnic KA, Greenberg MT. Minor parenting stresses with young children. Child 

Dev. 1990;61(5):1628–37.
2. Rouhi M, Stirling CM, Crisp EP. Mothers’ views of health problems in 

the 12 months after childbirth: a concept mapping study. J Adv Nurs. 
2019;75(12):3702–14.

3. Khayamim N, Bahadoran P, Mehrabi T. Relationship between fatigue and 
sleepiness with general health of mothers in the postpartum period. Iran J 
Nurs Midwifery Res. 2016;21(4):385–90.

4. Becker M, Weinberger T, Chandy A, Schmukler S. Depression during preg-
nancy and Postpartum. Curr Psychiatry Rep. 2016;18(3):32.

5. Fairbrother N, Janssen P, Antony MM, Tucker E, Young AH. Perinatal anxiety 
disorder prevalence and incidence. J Affect Disord. 2016;200:148–55.

6. Mercan Y, Tari Selcuk K. Association between postpartum depression level, 
social support level and breastfeeding attitude and breastfeeding self-
efficacy in early postpartum women. PLoS ONE. 2021;16(4):e0249538.

7. Razurel C, Kaiser B, Sellenet C, Epiney M. Relation between perceived stress, 
social support, and coping strategies and maternal well-being: a review of 
the literature. Women Health. 2013;53(1):74–99.

8. Scheyer K, Urizar GG Jr. Altered stress patterns and increased risk for postpar-
tum depression among low-income pregnant women. Arch Womens Ment 
Health. 2016;19(2):317–28.

9. Farias-Antunez S, Xavier MO, Santos IS. Effect of maternal postpartum depres-
sion on offspring’s growth. J Affect Disord. 2018;228:143–52.

10. Friedman SH, Reed E, Ross NE. Postpartum Psychosis. Curr Psychiatry Rep. 
2023;25(2):65–72.

11. McCarthy M, Houghton C, Matvienko-Sikar K. Women’s experiences and 
perceptions of anxiety and stress during the perinatal period: a systematic 
review and qualitative evidence synthesis. BMC Pregnancy Childbirth. 
2021;21(1):811.

12. Leonard KS, Evans MB, Kjerulff KH, Symons Downs D. Postpartum perceived 
stress explains the Association between Perceived Social Support and 
depressive symptoms. Womens Health Issues. 2020;30(4):231–9.

13. Hung CH, Lin CJ, Stocker J, Yu CY. Predictors of postpartum stress. J Clin Nurs. 
2011;20(5–6):666–74.

14. Asselmann E, Kunas SL, Wittchen HU, Martini J. Maternal personality, social 
support, and changes in depressive, anxiety, and stress symptoms during 
pregnancy and after delivery: a prospective-longitudinal study. PLoS ONE. 
2020;15(8):e0237609.

15. Racine N, Plamondon A, Hentges R, Tough S, Madigan S. Dynamic and bidi-
rectional associations between maternal stress, anxiety, and social support: 
the critical role of partner and family support. J Affect Disord. 2019;252:19–24.

16. Hung CH, Yu CY, Ou CC, Liang WW. Taiwanese maternal health in the postpar-
tum nursing centre. J Clin Nurs. 2010;19(7–8):1094–101.

17. Lee LC, Hung CH. Predictors of post-partum stress in vietnamese immigrant 
women in Taiwan. Jpn J Nurs Sci. 2016;13(1):38–45.

18. Botha E, Helminen M, Kaunonen M, Lubbe W, Joronen K. Mothers’ parenting 
self-efficacy, satisfaction and perceptions of their infants during the first days 
postpartum. Midwifery. 2020;88:102760.

19. Cote-Arsenault D, Leerkes EM, Zhou N. Individual differences in maternal, 
marital, parenting and child outcomes following perinatal loss: a longitudinal 
study. J Reprod Infant Psychol. 2020;38(1):3–15.

20. Perren S, von Wyl A, Burgin D, Simoni H, von Klitzing K. Intergenerational 
transmission of marital quality across the transition to parenthood. Fam 
Process. 2005;44(4):441–59.

21. Robertson E, Grace S, Wallington T, Stewart DE. Antenatal risk factors for 
postpartum depression: a synthesis of recent literature. Gen Hosp Psychiatry. 
2004;26(4):289–95.

22. Brooks SK, Greenberg N. Mental health and psychological wellbeing of 
maritime personnel: a systematic review. BMC Psychol. 2022;10(1):139.

23. Pedro CR, Freitas PP, Papoila AL, Dias SS, Caires I, Martins P, Neuparth N. Respi-
ratory diseases in children attending kindergartens: Health-related variables 

and mothers’ psychological, parental, and marital functioning. Health Psychol 
Open. 2017;4(2):2055102917724334.

24. Hildingsson I, Tingvall M, Rubertsson C. Partner support in the childbearing 
period -- a follow up study. Women Birth. 2008;21(4):141–8.

25. Panahi MS, Hoseinzadeh A, Razaghpour M, Hosieni N. Formulating a 
model for the relationship between alexithymia, social support, loneli-
ness, and marital satisfaction: path analysis model. J Family Med Prim Care. 
2018;7(5):1068–73.

26. Park KT. Is the moderating effect of Social Support on new korean mothers’ 
psychological distress contingent on levels of Marital Quality? Asia Pac J 
Public Health. 2018;30(2):167–77.

27. Ngai FW, Ngu SF. Predictors of family and marital functioning at early post-
partum. J Adv Nurs. 2014;70(11):2588–97.

28. O’Dea GA, Youssef GJ, Hagg LJ, Francis LM, Spry EA, Rossen L, Smith I, Teague 
SJ, Mansour K, Booth A, et al. Associations between maternal psychological 
distress and mother-infant bonding: a systematic review and meta-analysis. 
Arch Womens Ment Health. 2023;26(4):441–52.

29. Petri E, Palagini L, Bacci O, Borri C, Teristi V, Corezzi C, Faraoni S, Antonelli P, 
Cargioli C, Banti S, et al. Maternal-foetal attachment independently predicts 
the quality of maternal-infant bonding and post-partum psychopathology. J 
Matern Fetal Neonatal Med. 2018;31(23):3153–9.

30. Kinsey CB, Baptiste-Roberts K, Zhu J, Kjerulff KH. Birth-related, psychosocial, 
and emotional correlates of positive maternal-infant bonding in a cohort of 
first-time mothers. Midwifery. 2014;30(5):e188–194.

31. Lutkiewicz K, Bieleninik L, Cieslak M, Bidzan M. Maternal-infant bonding and 
its Relationships with maternal depressive symptoms, stress and anxiety 
in the early Postpartum period in a polish sample. Int J Environ Res Public 
Health 2020, 17(15).

32. Saravanan V, Desai G, Satyanarayana VA. Antenatal predictors of postna-
tal maternal attachment and competence after assisted conception-a 
prospective cohort study in South India. Arch Womens Ment Health. 
2023;26(4):549–60.

33. Porat-Zyman G, Taubman-Ben-Ari O, Morag I, Kuint J. Maternal mental health 
over the course of 4 years following childbirth: the contribution of birth 
circumstances and psycho-social factors. Women Health. 2018;58(1):72–91.

34. Nakic Rados S, Brekalo M, Matijas M. Measuring stress after childbirth: devel-
opment and validation of the maternal postpartum stress scale. J Reprod 
Infant Psychol. 2023;41(1):65–77.

35. Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric char-
acteristics of the Multidimensional Scale of Perceived Social Support. J Pers 
Assess. 1990;55(3–4):610–7.

36. Liu L, Gou Z, Zuo J. Social support mediates loneliness and depression in 
elderly people. J Health Psychol. 2016;21(5):750–8.

37. Daneshfar Z, Jahanian Sadatmahalleh S, Youseflu S, Bahri Khomami M, 
Kazemnejad A. Influential factors on quality of life in married iranian women 
during the COVID-19 pandemic in 2020: a path analysis. BMC Womens 
Health. 2021;21(1):102.

38. Peng S, Zhang Y, Liu H, Huang X, Noble DJ, Yang L, Lu W, Luo Y, Zhu H, Cao L, 
et al. A multi-center survey on the postpartum mental health of mothers and 
attachment to their neonates during COVID-19 in Hubei Province of China. 
Ann Transl Med. 2021;9(5):382.

39. Hung CH. Revalidation of the postpartum stress scale. J Clin Nurs. 
2006;15(6):718–25.

40. Powell DN, Karraker K. Expectations, experiences, and desires: mothers’ per-
ceptions of the division of caregiving and their postnatal adaptation. J Fam 
Psychol. 2019;33(4):401–11.

41. Kossakowska K, Bielawska-Batorowicz E. Postpartum depressive symptoms 
and their selected psychological predictors in Breast-, mixed and formula-
feeding mothers. Front Psychiatry. 2022;13:813469.

42. Nagel EM, Howland MA, Pando C, Stang J, Mason SM, Fields DA, Demerath 
EW. Maternal psychological distress and lactation and breastfeeding out-
comes: a Narrative Review. Clin Ther. 2022;44(2):215–27.

43. Riedstra JP, Aubuchon-Endsley NL. A moderated mediation model of mater-
nal perinatal stress, anxiety, infant perceptions and breastfeeding. Nutrients 
2019, 11(12).

44. Tavares IM, Schlagintweit HE, Nobre PJ, Rosen NO. Sexual well-being and 
perceived stress in couples transitioning to parenthood: a dyadic analysis. Int 
J Clin Health Psychol. 2019;19(3):198–208.

45. Gao LL, Chan SW, Mao Q. Depression, perceived stress, and social support 
among first-time chinese mothers and fathers in the postpartum period. Res 
Nurs Health. 2009;32(1):50–8.



Page 11 of 11Wang et al. BMC Women's Health          (2023) 23:482 

46. Ngai FW, Lam W. Stress, marital relationship and quality of life of couples 
across the Perinatal Period. Matern Child Health J. 2021;25(12):1884–92.

47. Dong S, Dong Q, Chen H. Mothers’ parenting stress, depression, marital 
conflict, and marital satisfaction: the moderating effect of fathers’ empathy 
tendency. J Affect Disord. 2022;299:682–90.

48. Mao Q, Zhu LX, Su XY. A comparison of postnatal depression and 
related factors between chinese new mothers and fathers. J Clin Nurs. 
2011;20(5–6):645–52.

49. Lu H, Zhu X, Hou R, Wang DH, Zhang HJ, While A. Chinese family adaptation 
during the postpartum period and its influencing factors: a questionnaire 
survey. Midwifery. 2012;28(2):222–7.

50. Wu WR, Hung CH. First-time mothers Psychiatric Health Status during the 
transition to Motherhood. Community Ment Health J. 2016;52(8):937–43.

51. Lokubal P, Calvert C, Cousens S, Daniele M, Ganaba R, Filippi V. Investigating 
the effect of relationship satisfaction on postpartum women’s health-
related quality of life in Burkina Faso: a cross-sectional analysis. BMJ Open. 
2021;11(9):e048230.

52. Stapleton LR, Schetter CD, Westling E, Rini C, Glynn LM, Hobel CJ, Sandman 
CA. Perceived partner support in pregnancy predicts lower maternal and 
infant distress. J Fam Psychol. 2012;26(3):453–63.

53. Epifanio MS, Genna V, De Luca C, Roccella M, La Grutta S. Paternal and 
maternal transition to parenthood: the risk of Postpartum Depression and 
parenting stress. Pediatr Rep. 2015;7(2):5872.

54. Abdollahi F, Agajani-Delavar M, Zarghami M, Lye MS. Postpartum Mental 
Health in First-Time mothers: a Cohort Study. Iran J Psychiatry Behav Sci. 
2016;10(1):e426.

55. de Cock ES, Henrichs J, Vreeswijk CM, Maas AJ, Rijk CH, van Bakel HJ. Continu-
ous feelings of love? The parental bond from pregnancy to toddlerhood. J 
Fam Psychol. 2016;30(1):125–34.

56. Hoifodt RS, Nordahl D, Landsem IP, Csifcsak G, Bohne A, Pfuhl G, Rognmo K, 
Braarud HC, Goksoyr A, Moe V, et al. Newborn behavioral Observation, mater-
nal stress, depressive symptoms and the mother-infant relationship: results 
from the Northern Babies Longitudinal Study (NorBaby). BMC Psychiatry. 
2020;20(1):300.

57. Figueiredo B, Costa R. Mother’s stress, mood and emotional involvement with 
the infant: 3 months before and 3 months after childbirth. Arch Womens 
Ment Health. 2009;12(3):143–53.

58. Bonacquisti A, Geller PA, Patterson CA. Maternal depression, anxiety, stress, 
and maternal-infant attachment in the neonatal intensive care unit. J Reprod 
Infant Psychol. 2020;38(3):297–310.

59. Oyetunji A, Chandra P. Postpartum stress and infant outcome: a review of cur-
rent literature. Psychiatry Res. 2020;284:112769.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	The effect of perceived social support on postpartum stress: the mediating roles of marital satisfaction and maternal postnatal attachment
	Abstract
	Introduction
	Materials and methods
	Participants
	Data collection
	Measurement
	Sociodemographic characteristics
	Maternal Postpartum stress scale (MPSS)
	Perceived Social Support Scale (PSSS)
	Marital satisfaction scale (MSS)
	Maternal postnatal attachment scale (MPAS)


	Statistical methods
	Results
	Characteristics of the study population
	Levels of postpartum stress across the study sample
	Associations among perceived social support, marital satisfaction, maternal postnatal attachment, and postpartum stress
	Correlation analysis
	Mediation analysis

	Discussion
	Conclusion
	References


