
Qi et al. BMC Pregnancy and Childbirth           (2022) 22:65  
https://doi.org/10.1186/s12884-022-04392-w

RESEARCH ARTICLE

Effects of family relationship and social 
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Abstract 

Background:  Numerous studies suggest that interpersonal relationships and social support influence the develop-
ment of postpartum depression and sleep quality for women. However, the effect of support from the husband or 
the mother-in-law has not been thoroughly validated. The current study examined the relative contribution of marital 
satisfaction, perceived caring of the mother-in-law, and social support on postpartum depression and sleep quality 
simultaneously in a path model.

Methods:  A cross-sectional study was conducted from March to June 2017 in Hebei, China, using a self-report 
questionnaire. A total of 817 women participated at 6 weeks postpartum. Sociodemographics and information about 
marital satisfaction, perceived caring of the mother-in-law, social support, postpartum depression, and sleep were col-
lected. Path analysis was used to analyze the cross-sectional data.

Results:  The final model had a highly satisfactory fit. Marital satisfaction and perceived caring of mother-in-law had 
both direct and indirect effects on postpartum depression through social support, but these two variables had only 
an indirect effect on sleep quality through social support and postpartum depression. Sleep quality is a consequence 
of postpartum depression at 6 weeks after delivery. The prevalence of minor and major postpartum depressive symp-
toms at 6 weeks postpartum was 41.49 and 23.13%, respectively. A total of 371 (45.41%) women experienced sleep 
disturbance at 6 weeks postpartum.

Conclusions:  These findings suggest that interpersonal relationships with family members play important roles 
in postpartum depression and sleep quality through social support in Chinese women. Improving the relationship 
between new mothers and their husbands or mothers-in-law and then enhancing social support might reduce post-
partum depression and sleep disturbance.
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Background
Delivery involves major psychological and social changes 
in women. These changes may lead to postpartum blues 
and even postpartum depression (PPD). Distinguished 
from postpartum blues and postpartum psychosis, PPD 
is defined as an episode of major depressive disorder or 
sometimes minor depression that occurs in the postpar-
tum period [1]. The effects of PPD are most often seen in 
women with chronic ongoing and untreated depression. 
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The significant and enduring negative effect of mater-
nal PPD on children has been well documented [2]. For 
example, higher depressive symptoms of the mother are 
associated with lower infant weight and increased infant 
problems with physical health and sleep [3]. Addition-
ally, child cognitive development, such as language and 
IQ, and some aspects of behavioral performance may be 
influenced by the mother’s PPD [4]. However, consider-
able evidence exists that with adequate treatment; the 
effects of depression are largely mitigated or avoided. A 
recent review of the magnitude of PPD illustrated that 
the prevalence of PPD in developed countries ranges 
from 1.9 to 82.1% and in developing countries from 5.2 
to 74.0% [5]. In China, the prevalence of PPD is 31.6% 
at 1 week and 6.7% at 1 month after delivery [6]. Given 
the lasting adverse effects and high prevalence of PPD, 
great public and professional concern has developed and 
prompted a call for research to identify risk factors to 
inform future intervention targets.

Increasing evidence indicates that psychosocial fac-
tors have moderate-to-strong effect sizes in PPD. Among 
these factors, except for prenatal factors such as antenatal 
depression, anxiety, and previous psychiatric illness [7–
10], lack of social support and bad interpersonal relation-
ships, especially marital relationships, are the strongest 
risk factors for PPD. Delivery is a major life event for new 
mothers; it means leaving work or school, coping with 
the needs and problems of baby, suffering from physical 
pains, and lacking time for social activities. Therefore, 
social support, especially from family members, is a pow-
erful aid for these women. Many researchers have inves-
tigated the relationship between social support and PPD. 
Almost all of them found that lack of social support was 
negatively correlated with PPD [11–15].

In China, after delivery, women take maternity leave for 
approximately 5 months. During this period, the husband 
is the primary support provider. Support from husbands, 
especially emotional support, is needed for Chinese 
women after delivery [16]. Similarly, a prospective study 
conducted in China also found that postpartum depres-
sive symptomatology was determined by marital dissat-
isfaction [17].

In addition to the husband, the mother-in-law is 
another main support provider for postpartum women 
[18, 19]. Low social support from mothers-in-law has 
been found to be associated with PPD all over the world 
[11, 20, 21]. Our previous qualitative study also found 
that conflicts regarding details of baby care, differences 
in lifestyle between a woman and her mother-in-law, and 
excessive interference from the mother-in-law caused 
negative moods in postpartum women [22]. Thus, we 
suggest that postpartum mothers’ perceived support 
from their mothers-in-law and their marital satisfaction 

may predict their social support and that social support 
may predict PPD.

In addition to depression, sleep quality is another 
important concern for postpartum women. Many studies 
have reported a significant positive relationship between 
sleep quality and depression after delivery [23–25]. For 
example, Okun reviewed the studies about relation-
ship of disturbed sleep during the perinatal period and 
PPD, and summarized that sleep disturbance during that 
period is significantly associated with an increased risk 
of depression [25]. Nevertheless, the existence of a causal 
relationship between sleep quality and depression is con-
troversial [26]. Some studies have found that sleep quality 
predicts depression, while others have found that depres-
sion is a risk factor for sleep quality [27]. In this study, we 
hypothesized that sleep quality is a symptom and conse-
quence of depression and vice versa.

Although a considerable amount of research has dem-
onstrated interrelations between two of these variables 
(social supports, interpersonal relationships with family 
members, sleep disturbance, and PPD), few studies have 
investigated the combined effects of social support from 
husband (peer relationship) and mother-in-law (intergen-
erational relationship) on PPD and sleep quality, and the 
direct and indirect effects of these factors. The purpose 
of the current study was to examine the combined effects 
of marital satisfaction, perceived caring of the mother-in-
law, and social support on PPD and sleep quality in a path 
model. As depicted in Fig. 1, based on previous studies, 
we hypothesized the following: (1) marital satisfaction or 
perceived caring of the mother-in-law will have a direct 
effect on PPD and an indirect effect on PPD through 
social support; (2) social support will have a direct rela-
tionship with PPD or sleep quality and an indirect rela-
tionship with sleep quality through PPD; (3) marital 
satisfaction or perceived caring of the mother-in-law will 
have a direct effect on sleep quality and an indirect effect 
on sleep quality through social support and PPD; and (4) 
PPD and sleep quality will have a bidirectional relation-
ship at 6 weeks postpartum.

Methods
Participants and procedures
This cross-sectional study was conducted in Shiji-
azhuang, Hebei Province, China, from March to June 
2017. A sample of 887 postpartum women was recruited 
from Shijiazhuang Obstetrics and Gynecology Hospital. 
Eligible participants were those who 1) delivered in the 
past 6 weeks, 2) had a live birth, and 3) had no history of 
mental illness or brain disease.

All participants were registered before delivery in a 
fetal monitor room where they were informed about 
the study purpose. Our survey workers followed up all 
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registered participants at 6 weeks postpartum through 
WeChat, and distributed questionnaires to those who 
met the above inclusion criteria through an online 
crowdsourcing platform in mainland China, which pro-
vides functions equivalent to Amazon Mechanical Turk. 
Informed consent was obtained from participants when 
they registered before delivery. Each participant received 
a small gift for her participation. Ethical approval was 
obtained from the hospital’s Ethics Committee and the 
Ethics Review Boards at Hebei Medical University (Ethic 
code: 2016021).

Measures
Sociodemographic characteristics
The sociodemographic characteristics of the participants 
were collected at baseline including residence, age, edu-
cational level, parity, accidental pregnancy.

Postpartum depression
The Edinburgh Postnatal Depression Scale (EPDS) is 
widely used to measure depression symptoms in women 
after delivery [28]. This self-report instrument consists 

of 10 items, with each item scored from 0 to 3 (range 
0–30). The Chinese version of the EPDS has been vali-
dated in samples of Chinese women during the post-
partum period [29], with well-documented reliability 
(internal consistency of 0.87) and validity (concurrent 
validity with the Beck Depression Inventory of 0.79) 
[30]. A sensitivity of 81.25% and specificity of 80.67% 
(using a cut-off score of 10.5) of the scale administered 
during the postnatal period have been demonstrated 
[31]. In this study, the EPDS showed high internal con-
sistency, with a Cronbach’s alpha of 0.865. The preva-
lence of minor and major depression after delivery was 
identified by using the recommended cut-off scores of 10 
and 13, respectively [28, 30].

Sleep quality
The Pittsburgh Sleep Quality Index (PSQI) is a 19-item 
self-report questionnaire to assess sleep disturbance 
over the past 1 month [32, 33]. The Chinese version of 
the PSQI has been proven to have excellent internal con-
sistency and validity [34]. Seven component scores are 
computed from the items: subjective sleep quality, sleep 

Fig. 1  Model 1—Hypothesized model. SSRS = Social Support Rating Scale, MS = Marital Satisfaction, PCMIL = Perceived caring of Mother-in-law, 
EPDS = Edinburgh Postnatal Depression Scale, PSQI = Pittsburgh Sleep Quality Index, H(1)(2)(3)(4) = hypotheses(1)(2)(3)(4)
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latency, sleep duration, habitual sleep efficiency, sleep 
disturbances, sleep medication, and daytime dysfunction. 
The scores of these components range from 0 (no diffi-
culty) to 3 (severe difficulty). The sum of the seven com-
ponent scores yields a global sleep quality score (range 
0–21), with a higher score denoting poorer sleep quality. 
According to the recommendations of previous studies 
[35, 36], a cut-off total score of 8 was used as the thresh-
old of sleep disturbance symptoms. In the present study, 
the PSQI had a Cronbach’s alpha of 0.700, indicating an 
acceptable level of reliability.

Marital satisfaction
The degree of marital satisfaction reported by the study 
participants was estimated by a marriage questionnaire 
that consisted of 28 items adapted from the Burgess and 
Wallin marriage success index [37]. The instrument was 
proved with good validity and reliability in China [38]. 
For each item, participants were asked to rate their mari-
tal satisfaction using a scale of 1 (strongly disagree) to 4 
(strongly agree). A total score was calculated by comput-
ing the sum of the 28 items, with a higher total score indi-
cating higher marital satisfaction. In the current sample, 
the internal consistency was excellent for the total scale 
(Cronbach’s alpha = 0.901).

Perceived caring of mother‑in‑law
Perceived caring of mother-in-law was evaluated by ask-
ing the respondents to rate “the degree of caring to you 
from your mother-in-law” on a scale ranging from 1 to 
10, with higher scores indicating higher perceived caring 
of the mother-in-law.

Social support
The Social Support Rating Scale (SSRS) was used to 
assess participants’ social support; the SSRS was devel-
oped by Xiao for the Chinese environmental and cul-
tural context [39]. It consists of 10 items evaluating three 
domains: subjective support (4 items), objective support 
(3 items), and support availability (3 items). The total 
score is the sum of the scores for each item, with a higher 
score indicating better social support. This scale has been 
widely used in different Chinese populations and has 
been shown to be valid and reliable [40]. In the present 
sample, the internal consistency was excellent for the 
total scale (Cronbach’s alpha = 0.706).

Data analysis
Data were analyzed using SPSS 25.0 (SPSS Inc., Chicago, 
IL, USA), and the path analysis was run using Mplus 7.0. 
Descriptive statistics were used to describe the sample 
characteristics. Frequencies and percentages were calcu-
lated to describe the baseline characteristics. Chi-square 

test was used to detect the difference of number of 
EPDS> = 10 or PSQI> = 8 at subsample level. Means and 
standard deviations (SDs) were calculated to describe 
the study variables. Bivariate Pearson correlation coef-
ficients were used to examine the relationship among 
marital satisfaction, caring of mother-in-law, social sup-
port dimensions, sleep quality dimensions, and PPD. 
Then, the path analysis was conducted using maximum 
likelihood estimation and the bootstrap method (1000 
replicates) to test the hypothesized relationships among 
the above variables. The hypothesized model is shown in 
Fig. 1. Path analysis facilitates the investigation of direct 
and indirect effects between variables. Several indices, 
such as chi-square (χ2), χ2/df, root mean square error of 
approximation (RMSEA), comparative fit index (CFI), the 
Tucker-Lewis Index (TLI), and standardized root mean 
square residual (SRMR), were used to determine whether 
the hypothesized model fit the observed data. The model 
fit was considered adequate when the χ2 was not signifi-
cant, χ2/df was less than 2.0, the CFL and TLI were over 
0.90, and the MSEA and SRMR were less than 0.05 [41, 
42]. The P value was significant at 0.05.

Results
Sociodemographic characteristics
Among the 887 women, 817 completed all the question-
naires, with a 92.11% response rate. Table  1 reveals the 
sociodemographic characteristics of the 817 women who 
completed all the questionnaires. Most of the partici-
pants lived in urban (n = 747, 91.43%), while only 8.57% 
lived in rural. Nearly three-fifths (n = 479, 58.63%) were 
30 years old and younger, and the rest were 31 and older. 
Most had an undergraduate level of education (n = 566, 
69.28%). Slightly more than half (n = 457, 55.94%) were 
primiparas. Approximately one-third of them reported 
their pregnancy to be unplanned. There was a significant 
difference of minor PPD among participants of diverse 
education levels, indicating that post-graduate women 
had a higher rate (51.76%) of depression at 6 weeks after 
delivery.

Prevalence of postpartum depression and sleep 
disturbance
The prevalence of minor and major depressive symptoms 
at 6 weeks postpartum was 41.49% (n = 339, EPDS > = 10, 
95% CI = 38.12, 44.86%) and 23.13% (n  = 189, EPDS 
> = 13, 95% CI = 20.23, 26.03%), respectively. A total of 
371 (45.41%, PSQI > = 8, 95% CI = 42, 48.82%) women 
experienced sleep disturbance at 6 weeks postpartum.

Correlational analysis
The means and standard deviations of all study vari-
ables and the bivariate correlations among all variables 
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included in the hypothesized model are reported in 
Table  2. Sleep quality was significantly positively corre-
lated with PPD. There were significant positive correla-
tions between marital satisfaction or perceived caring 
of mother-in-law and social support, and significant 
negative correlations between marital satisfaction or per-
ceived caring of mother-in-law and PPD or sleep qual-
ity. Social support was significantly negatively correlated 
with PPD or sleep quality. All correlations were signifi-
cant at the p < 0.01 level.

Model testing
Path modeling failed to identify the full initial model 
because there were two hypothesized paths among 
the uncorrelated variables. Subsequent models were 

constructed and trimmed by comparing the standardized 
beta coefficients and fit indices. Contrary to the hypoth-
eses, marital satisfaction and caring of mother-in-law did 
not have direct relationships with sleep quality.

The final simplified model (Fig.  2) demonstrated 
an excellent fit: χ2  = 3.986, P  = 0.136, χ2 /df  = 1.993, 
RMSEA = 0.035, CFI = 0.997, TLI = 0.988, SRMR = 0.013. 
In order to validate the directional relationship of PPD 
and sleep quality, we exchanged the position of PSQI and 
EPDS in the final model. A poor fit to the data was indi-
cated by the following statistics: χ2 /df = 35.42, P = 0.000, 
RMSEA = 0.205, CFI = 0.909, TLI = 0.591, SRMR = 0.050, 
indicating that PPD was a predictor of sleep quality.

The standardized regression coefficients and stand-
ard errors of the final model are summarized in Table 3. 

Table 1  Sociodemographic characteristics of participants (n = 817)

* p < 0.05

n % # of EPDS> = 10 at 
subsample level

χ2 # of PSQI> = 8 at 
subsample level

χ2

Residence

  Rural 70 8.57 27(38.57%) 0.269 33(47.14%) 0.093

  Urban 747 91.43 312(41.77%) 338(45.25%)

Age (year)

   < =30 479 58.63 211(44.05%) 3.118 220(45.93%) 0.126

   > =31 338 41.37 128(37.87%) 151(44.67%)

Educational level

  Junior/Senior school 166 20.32 76(45.78%) 6.781* 76(45.78%) 0.137

  Undergraduate 566 69.28 219(38.69%) 258(45.58%)

  Post-graduate 85 10.4 44(51.76%) 37(43.53%)

Parity

  Primiparous 457 55.94 192(42.01%) 0.115 205(44.88%) 0.128

  Multiparous 360 44.06 147(40.83%) 166(46.11%)

Accidental pregnancy

  Yes 214 26.19 98(45.79%) 2.210 90(42.06%) 1.316

  No 603 73.81 241(39.97%) 281(46.60%)

Table 2  Means, standard deviations, and the correlation of study variables

Notes: EPDS Edinburgh Postnatal Depression Scale, M mean, MS Marital Satisfaction, PCMIL Perceived caring of Mother-in-law, PSQI Pittsburgh Sleep Quality Index, SD 
standard deviations, SSRS Social Support Rating Scale

n = 817
* p < 0.05
** p < 0.01

M SD EPDS PSQI MS PCMIL

EPDS 8.58 5.49

PSQI 7.35 3.59 .516**

MS 84.56 9.56 −.442** −.301**

PCMIL 6.85 2.88 −.309** −.227** .296**

SSRS 38.42 5.58 −.455** −.357** .412** .325**
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The model is interpreted as follows: First, marital sat-
isfaction (β = − 0.282, bootstrap 95% CI = − 0.350, 
− 0.216, p  = 0.000), perceived caring of mother-in-
law (β = − 0.129, bootstrap 95% CI = − 0.197, − 0.061, 
p = 0.000) and social support (β = − 0.297, bootstrap 95% 
CI = − 0.357, − 0.221, p = 0.000) were directly predictive 
of PPD. Second, social support (β = − 0.154, bootstrap 

95% CI = − 0.219, − 0.080, p = 0.000) and PPD (β = 0.446, 
bootstrap 95% CI = 0.389, 0.512, p = 0.000) were directly 
predictive of sleep quality. Third, marital satisfaction 
(β = 0.346, bootstrap 95% CI = 0.284, 0.409, p  = 0.000) 
and perceived caring of mother-in-law (β = 0.223, boot-
strap 95% CI = 0.151, 0.283, p = 0.000) were associated 
with higher social support (Table 3).

Fig. 2  Model 2—Final model for the whole sample (N = 817), with standardized beta weights and significance levels. Fit statistics: χ2 = 3.986, 
P = 0.136; RMSEA = 0.035; CFI = 0.997;TLI = 0.988; SRMR = 0.013. SSRS = Social Support Rating Scale, MS = Marital Satisfaction, PCMIL = Perceived 
caring of Mother-in-law, EPDS = Edinburgh Postnatal Depression Scale, PSQI = Pittsburgh Sleep Quality Index

Table 3  Unstandardized and Standardized regression coefficients and standard errors for all pathways of the final model (n = 817)

Notes: EPDS Edinburgh Postnatal Depression Scale, MS Marital Satisfaction, PCMIL Perceived caring of Mother-in-law, PSQI Pittsburgh Sleep Quality Index, SSRS Social 
Support Rating Scale

Variable 1 Variable 2 B β SE p 95%CI

MS EPDS − 0.162 − 0.282 0.035 0.000 −0.350, − 0.216

PCMIL EPDS − 0.245 − 0.129 0.034 0.000 − 0.197, − 0.061

SSRS EPDS − 0.292 − 0.297 0.034 0.000 − 0.357, − 0.221

SSRS PSQI − 0.099 − 0.154 0.035 0.000 − 0.219, − 0.080

EPDS PSQI 0.292 0.446 0.032 0.000 0.389, 0.512

MS SSRS 0.202 0.346 0.031 0.000 0.284, 0.409

PCMIL SSRS 0.431 0.223 0.034 0.000 0.151, 0.283
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Direct, indirect, and total effects on PPD and sleep quality
The standardized direct and indirect effects are reported 
in Table  4. Marital satisfaction demonstrated both a 
direct (β = − 0.282, bootstrap 95% CI = − 0.350, − 0.216, 
p = 0.000) and an indirect effect (β = − 0.103, bootstrap 
95% CI = − 0.132, − 0.073, p  = 0.000) on PPD through 
social support, and it had the greatest accumulated total 
effect on PPD (β = − 0.385, bootstrap 95% CI = − 0.449, 
− 0.321, p  = 0.000). Perceived caring of mother-in-law 
also illustrated both a direct (β = − 0.129, bootstrap 
95% CI = − 0.197, − 0.061, p  = 0.000) and an indirect 
effect (β = − 0.066, bootstrap 95% CI = − 0.094, − 0.042, 
p = 0.000) on PPD through social support, and it had the 
weakest accumulated total effect on PPD (β = − 0.195, 
bootstrap 95% CI = − 0.258, − 0.124, p  = 0.000). Social 
support had a direct effect on PPD (β = − 0.297, boot-
strap 95% CI = − 0.357, − 0.221, p = 0.000).

For sleep quality, PPD demonstrated a direct and 
strongest total effect (β = 0.446, bootstrap 95% CI = 0.389, 
0.512, p = 0.000) on sleep quality. Social support showed 
both a direct (β = − 0.154, bootstrap 95% CI = − 0.219, 
− 0.080, p = 0.000) and an indirect effect (β = − 0.132, 
bootstrap 95% CI = − 0.171, − 0.097, p = 0.000) on sleep 
quality through PPD, and it had the second strongest 
total effect (β = − 0.287, bootstrap 95% CI = − 0.353, 
− 0.221, p = 0.000). Both marital satisfaction (β = − 0.179, 
bootstrap 95% CI = − 0.217, − 0.143, p = 0.000) and per-
ceived caring of mother-in-law (β  = − 0.092, bootstrap 
95% CI = − 0.125, − 0.060, p = 0.000) had only an indi-
rect effect on sleep quality through social support and 
PPD.

Discussion
We investigated in the present study the associations 
between marital satisfaction, perceived caring of mother-
in-law, social support, sleep quality, and PPD by using 
path analysis to identify the best combination of social 
support factors that contribute to PPD and sleep quality. 
We found that marital satisfaction or perceived caring of 

mother-in-law had a direct effect on PPD and an indi-
rect effect on PPD through social support (consistent 
with hypothesis 1); social support had a direct relation-
ship with PPD or sleep quality and an indirect relation-
ship with sleep quality through PPD (consistent with 
hypothesis 2); marital satisfaction or perceived caring of 
mother-in-law only had an indirect effect on sleep quality 
through social support and PPD (partly consistent with 
hypothesis 3); and PPD was a predictor of sleep quality 
at 6 weeks postpartum (partly consistent with hypothesis 
4). Overall, the findings in this study indicated that the 
model had an excellent fit. These study results revealed 
the important roles of social support from the wom-
en’s family members on PPD and sleep quality during 
postpartum.

Consistent with our hypothesis 1 in the present study, 
marital satisfaction was not only directly associated with 
PPD but also had an indirect effect on PPD through 
social support. And, we found that the total effect of mar-
ital satisfaction on PPD was larger than that of the other 
variables. This finding verified the results of previous 
studies conducted in different culture contexts, which 
highlighted that low marital satisfaction was an impor-
tant predictive variable of PPD [43–47]. Pregnant women 
with a higher marital satisfaction had a significantly lower 
risk for the development of PPD [48]. Postpartum marital 
satisfaction can contribute to perceived social support, 
which subsequently decreases depression [49]. However, 
new parents perceived decreased caring and relationship 
satisfaction with each other compared to that before their 
children were born [50]. In Chinese culture, weakening 
emotional and instrumental involvement in taking care 
of babies for new fathers who have to earn more money 
to support their wives during postpartum may result in 
less marital satisfaction and more marital conflict [51]. 
Thus, the couple’s relationship is a very important con-
cern for postpartum women, for increasing marital sat-
isfaction and perceived social support of postpartum 
women could prevent development or deterioration of 

Table 4  Standardized direct, indirect, and total effect of all study pathways (n = 817)

Notes: EPDS Edinburgh Postnatal Depression Scale, MS Marital Satisfaction, PCMIL Perceived caring of Mother-in-law, PSQI Pittsburgh Sleep Quality Index, SSRS Social 
Support Rating Scale

Pathway Direct effect β(95% CI) Indirect effect β(95% CI) Total effect β(95% CI)

MS→EPDS −0.282(−0.350, −0.216) − 0.103(− 0.132, − 0.073) −0.385(− 0.449, − 0.321)

PCMIL→EPDS −0.129(− 0.197, − 0.061) −0.066(− 0.094, − 0.042) −0.195(− 0.258, − 0.124)

SSRS→EPDS −0.297(− 0.357, − 0.221) – −0.297(− 0.357, − 0.221)

EPDS→PSQI 0.446(0.389, 0.512) – 0.446(0.389, 0.512)

SSRS→PSQI −0.154(− 0.219, − 0.080) −0.132(− 0.171, − 0.097) −0.287(− 0.353, − 0.221)

MS→PSQI – − 0.179(− 0.217, − 0.143) −0.179(− 0.217, − 0.143)

PCMIL→PSQI – − 0.092(− 0.125, − 0.060) −0.092(− 0.125, − 0.060)
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PPD. Couple-focused interventions [52] or a program of 
promoting the father’s involvement in caregiving [53] are 
needed in the early postpartum period or even earlier.

In China, in addition to husbands, mothers-in-law are 
primary caregivers of the postpartum women. Thus, it 
is not surprising that perceived caring of the mother-
in-law was also found to be a significant predictor of 
PPD. The results are consistent with prior study results 
indicating that a woman’s interaction with her mother-
in-law during the “confinement” period is an impor-
tant aspect that could contribute to or fail to protect 
against PPD [19, 54, 55]. Our results further illustrated 
effects of perceived caring of the mother-in-law on PPD 
included two paths as well as marital satisfaction, direct 
effect and indirect effect through social support. There-
fore, improving relationships between new mothers 
with their husbands or mothers-in-law, not only plays 
an important role in directly reducing PPD, but also 
can indirectly prevent PPD via increasing social sup-
port. Although numerous studies have confirmed the 
efficacy of interpersonal psychotherapy (IPT) for PPD in 
Western countries [56–59], few such studies have been 
conducted in China. Based on our results that fam-
ily interpersonal relationships are the main resources 
of social support for postpartum women, how to make 
IPT adapt to Chinese family culture is a future research 
direction.

In this study, a self-formulated question was used to 
measure the relationship between new mothers and 
their mothers-in-law. Firstly, according to our pre-
vious qualitative study [22], this variable negatively 
affects the level of postpartum depression. Other 
research also suggested that living with parents-in-law 
may be a risk factor for PPD among Chinese puerperal 
women [60]. Secondly, in light of the social support 
theory, the main effect of perceived social support 
on mental health primarily reflects ordinary social 
interaction with the providers [61, 62]. If postpartum 
mothers do not perceive social support subjectively, 
support is invalid. Therefore, it is necessary to meas-
ure the postpartum mothers’ subjective feeling of the 
relationship between them and their mothers-in-law. 
However, there is currently no suitable questionnaires 
or scales to measure this relationship in Chinese cul-
ture. Consequently, a self-developed question “Please 
rate the degree of caring to you from your mother-
in-law” was used in this study. This question was 
designed based on the widely used method to measure 
pain which is also a subjective feeling [63]. Moreover, 
the relationship between mother-in-law and daughter-
in-law is a warmly-discussed and deep-rooted topic in 
Chinese culture, and it becomes more sensitive and 
fragile in perinatal period [19], which means higher 

tendency for new mothers to express their feelings by 
this subjective question. In conclusion, this self-for-
mulated question effectively measured the subjective 
feeling of relationship between participants and their 
mothers-in-law.

Our findings provide a clearer understanding of the 
relationship between PPD and sleep quality. Previous 
considerable research on this relationship has revealed 
that sleep disturbance predicts PPD [64–66], but there 
is some controversy about the interactive relationship 
between them [24, 67]. Our results confirmed that PPD 
causes sleep disturbance, consistent with some prior 
study results [23, 68]. One possible explanation for this 
finding might be that our data were collected at 6 weeks 
after delivery, when the new mother had adapted to 
taking care of her new baby. Sleep-related problems 
at this point were mainly subjective sleep quality and 
daytime dysfunction, which are affected by subjec-
tive mood state and family support, respectively. Thus, 
sleep disturbance emerged as a consequence of depres-
sion, not a cause.

This was a cross-sectional investigation with large sam-
ple. Our results revealed the key role of mother-in-law 
in the mental health of Chinese postpartum women, as 
well as husband. The present study was the first to illu-
minate the mutual relationship in a path model among 
interpersonal relationships with family members, social 
support, PPD, and sleep quality in postpartum women 
in China. Based on our clarification of the mechanisms 
of the psychological paths to PPD and sleep quality, new 
targeted methods for intervention, such as interpersonal 
psychotherapy tailored to the Chinese cultural context 
and enhanced social support, especially emotional sup-
port from family members, will be needed. It is necessary 
for clinical therapy programs for depression among post-
partum women to explore general family education plans 
and specific family therapies in China.

Limitations
The present study has several limitations: First, per-
ceived caring of mother-in-law was not measured using a 
mature scale; a more scientific measurement could show 
more reliability. Second, most of our sample came from 
urban, so the results could not be generalized to rural 
populations in China. Further research could include 
more postpartum women from rural. Finally, postpartum 
stress has been reported to be a major risk factor for PPD 
[69], and it may be a trigger or mediator in the relation-
ship between social support and depression or sleep dis-
turbance. Thus, postpartum stress should be considered 
as a variable in this path model in future research.
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Conclusion
This study finding reinforces the importance of interpersonal 
relationships and social support in families for postpartum 
women. The role of mothers-in-law is the key variable in the 
final model, the same as the role of husbands. The effects of 
interpersonal relationships with mothers-in-law and hus-
bands on depression or sleep quality were mediated by social 
support. The present study provided one picture of the com-
plex bidirectional relationship between PPD and sleep qual-
ity. Improving the relationship between new mothers and 
their husbands and mothers-in-law and enhancing social 
support might reduce PPD and sleep disturbance.

Abbreviations
PPD: Postpartum depression; EPDS: Edinburgh Postnatal Depression Scale; 
PSQI: Pittsburgh Sleep Quality Index; SSRS: Social Support Rating Scale; 
RMSEA: Root mean square error of approximation; CFI: Comparative fit index; 
TLI: Tucker-Lewis Index; SRMR: Standardized root mean square residual.

Acknowledgements
We appreciate the contribution of all the people who participated in this 
study.

Authors’ contributions
QWJ conceptualized and designed the study, drafted the initial manuscript. 
LY, GJ, MYC, ZHN and ZHFQ collected data, carried out the initial analyses. LHC 
analyzed the data. GQ and HJ coordinated and supervise data collection, and 
critically reviewed the manuscript. The author(s) read and approved the final 
manuscript.

Funding
This work was supported by Hebei Education Department Humanities and 
Social Sciences Young Talent Project (Grant numbers: BJ2016082) and National 
Natural Science Foundation of China (Grants 72074067). The funding agency 
had no role in the design of the study and collection, analysis, and interpreta-
tion of data and in writing the manuscript.

Availability of data and materials
The datasets used and/or analyzed during the current study available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval was obtained from the hospital’s Ethics Committee and the 
Ethics Review Boards at Hebei Medical University (Ethic code: 2016021). A 
written informed consent was obtained from all participants.

Consent for publication
Consent for publication was obtained from every individual whose data are 
included in this manuscript.

Competing interests
The authors declare that they have no conflict of interest.

Author details
1 Clinical Humanistic Care and Nursing Research Center, Nursing School, Hebei 
Medical University, 361 East Zhongshan Road, Shijiazhuang 050017, Hebei 
Province, China. 2 Obstetrics and Gynecology, Peking University People’s Hospi-
tal, Beijing, China. 3 Shijiazhuang Obstetrics and Gynecology Hospital, 206 East 
Zhongshan Road, Shijiazhuang 050017, Hebei Province, China. 

Received: 13 December 2020   Accepted: 11 January 2022

References
	1.	 O’Hara MW, McCabe JE. Postpartum depression: current status and future 

directions. Annu Rev Clin Psychol. 2013;9:379–407.
	2.	 Goodman SH, Rouse MH, Connell AM, Broth MR, Hall CM, Heyward D. 

Maternal depression and child psychopathology: a meta-analytic review. 
Clin Child Fam Psychol Rev. 2011;14(1):1–27.

	3.	 Gress-Smith JL, Luecken LJ, Lemery-Chalfant K, Howe R. Postpartum 
depression prevalence and impact on infant health, weight, and sleep 
in low-income and ethnic minority women and infants. Matern Child 
Health J. 2012;16(4):887–93.

	4.	 Grace SL, Evindar A, Stewart DE. The effect of postpartum depression on 
child cognitive development and behavior: a review and critical analysis 
of the literature. Arch Womens Ment Health. 2003;6(4):263–74.

	5.	 Norhayati MN, Hazlina NHN, Asrenee AR, Emilin W. Magnitude and risk 
factors for postpartum symptoms: a literature review. J Affect Disord. 
2015;175:34–52.

	6.	 Liu S, Yan Y, Gao X, Xiang S, Sha T, Zeng G, et al. Risk factors for postpar-
tum depression among Chinese women: path model analysis. BMC 
Pregnancy Childbirth. 2017;17:133.

	7.	 Milgrom J, Gemmill AW, Bilszta JL, Hayes B, Barnett B, Brooks J, et al. 
Antenatal risk factors for postnatal depression: a large prospective study. 
J Affect Disord. 2008;108(1–2):147–57.

	8.	 Oppo A, Mauri M, Ramacciotti D, Camilleri V, Banti S, Borri C, et al. Risk 
factors for postpartum depression: the role of the postpartum depres-
sion predictors inventory-revised (PDPI-R). Arch Womens Ment Health. 
2009;12(4):239–49.

	9.	 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.

	10.	 Ryan D, Milis L, Misri N. Depression during pregnancy. Can Fam Physician. 
2005;51:1087–93.

	11.	 Jones E, Coast E. Social relationships and postpartum depression in South 
Asia: a systematic review. Int J Soc Psychiatry. 2013;59(7):690–700.

	12.	 Leahy-Warren P, McCarthy G, Corcoran P. Postnatal depression in first-time 
mothers: prevalence and relationships between functional and structural 
social support at 6 and 12 weeks postpartum. Arch Psychiatr Nurs. 
2011;25(3):174–84.

	13.	 Leahy-Warren P, McCarthy G, Corcoran P. First-time mothers: social sup-
port, maternal parental self-efficacy and postnatal depression. J Clin Nurs. 
2012;21(3–4):388–97.

	14.	 Reid KM, Taylor MG. Social support, stress, and maternal postpartum 
depression: a comparison of supportive relationships. Soc Sci Res. 
2015;54:246–62.

	15.	 Tang L, Zhu R, Zhang X. Postpartum depression and social support in 
China: a cultural perspective. J Health Commun. 2016;21(9):1055–61.

	16.	 Zheng X, Watts K, Morrell J. Chinese primiparous women’s experience 
of the traditional postnatal practice of "doing the month": a descriptive 
method study. Jpn J Nurs Sci. 2019;16(3):253–62.

	17.	 Lee DTS, Yip ASK, Chan SSM, Lee FFY, Leung TYS, Chung TKH. Determi-
nants of postpartum depressive symptomatology: a prospective multi-
variate study among Hong Kong Chinese women. Chin Ment Health J. 
2005;19:626–31.

	18.	 Hung CH, Yu CY, Ou CC, Liang WW. Taiwanese maternal health in the 
postpartum nursing Centre. J Clin Nurs. 2010;19(7–8):1094–101.

	19.	 Wong J, Fisher J. The role of traditional confinement practices in 
determining postpartum depression in women in Chinese cultures: a 
systematic review of the English language evidence. J Affect Disord. 
2009;116(3):161–9.

	20.	 An Z, Chou CP. Social support for first-time Chinese mothers in contexts 
of provider-recipient relationships. Health Commun. 2016;31(4):504–12.

	21.	 Mamisachvili L, Ardiles P, Mancewicz G, Thompson S, Rabin K, Ross LE. 
Culture and postpartum mood problems: similarities and differences 
in the experiences of first- and second-generation Canadian women. J 
Transcult Nurs. 2013;24(2):162–70.

	22.	 Liu Y, Qi WJ, Zhao LX, Zhang YJH. Inner experience of postpartum depres-
sion in women: a qualitative study. Chin Gen Pract. 2019;22:2949–54.

	23.	 Drozdowicz-Jastrzebska E, Skalski M, Gdanska P, Mach A, Januszko P, Nowak 
RJ, et al. Insomnia, postpartum depression and estradiol in women after 
delivery. Metab Brain Dis. 2017;32(6):1913–8.

	24.	 Okun ML. Sleep and postpartum depression. Curr Opin Psychiatry. 
2015;28(6):490–6.



Page 10 of 10Qi et al. BMC Pregnancy and Childbirth           (2022) 22:65 

	25.	 Okun ML. Disturbed sleep and postpartum depression. Curr Psychiatry Rep. 
2016;18(7):7.

	26.	 Sun YK, Shi L, Bao YP, Sun Y, Shi J, Lu L. The bidirectional relationship 
between sleep duration and depression in community-dwelling middle-
aged and elderly individuals: evidence from a longitudinal study. Sleep Med. 
2018;52:221–9.

	27.	 Lewis BA, Gjerdingen D, Schuver K, Avery M, Marcus BH. The effect of sleep 
pattern changes on postpartum depressive symptoms. BMC Womens 
Health. 2018;18:7.

	28.	 Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression: develop-
ment of the 10-item Edinburgh postnatal depression scale. Br J Psychiatry. 
1987;150:782–6.

	29.	 Deng AW, Xiong RB, Jiang TT, Luo YP, WZ C. Prevalence and risk factors of 
postpartum depression in a population-based sample of women in Tangxia 
community. Guangzhou Asian Pac J Trop Med. 2014;7:244–9.

	30.	 Wang Y, Guo X, Lau Y, Chan KS, Yin L, Chen J. Psychometric evaluation of the 
mainland Chinese version of the Edinburgh postnatal depression scale. Int J 
Nurs Stud. 2009;46(6):813–23.

	31.	 Lau Y, Wang Y, Yin L, Chan KS, Guo X. Validation of the mainland Chinese ver-
sion of the Edinburgh postnatal depression scale in Chengdu mothers. Int J 
Nurs Stud. 2010;47(9):1139–51.

	32.	 Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh 
sleep quality index: a new instrument for psychiatric practice and research. 
Psychiatry Res. 1989;28(2):193–213.

	33.	 Buysse DJ, Reynolds CF 3rd, Monk TH, Hoch CC, Yeager AL, Kupfer DJ. Quan-
tification of subjective sleep quality in healthy elderly men and women 
using the Pittsburgh sleep quality index (PSQI). Sleep. 1991;14(4):331–8.

	34.	 Tsai PS, Wang SY, Wang MY, Su CT, Yang TT, Huang CJ, et al. Psychomet-
ric evaluation of the Chinese version of the Pittsburgh sleep quality 
index (CPSQI) in primary insomnia and control subjects. Qual Life Res. 
2005;14(8):1943–52.

	35.	 Carpenter JS, Andrykowski MA. Psychometric evaluation of the Pittsburgh 
sleep quality index. J Psychosom Res. 1998;45(1):5–13.

	36.	 Tzeng JI, Fu Y-W, Lin C-C. Validity and reliability of the Taiwanese version 
of the Pittsburgh sleep quality index in cancer patients. Int J Nurs Stud. 
2012;49(1):102–8.

	37.	 Burgess EW, Wallin P. Engagement and marriage. Philadelphia: Lippincott; 
1953.

	38.	 Wang XD, Wang XL, Ma H. Handbook of mental health assessment scale 
(updated edition). Chinese Mental Health Journal: Beijing; 1999.

	39.	 Xiao SY. The social support rating scale. Psychol Health Rating Scale Manual. 
1999;13:267–75.

	40.	 Ke X, Liu C, Li N. Social support and quality of life: a cross-sectional study on 
survivors eight months after the 2008 Wenchuan earthquake. BMC Public 
Health. 2010;10:573.

	41.	 Hooper D, Coughlan JMM. Structural equation modelling: guidelines for 
determining model fit electronic. J Business Res Methods. 2008;6:53–60.

	42.	 Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure 
analysis: conventional criteria versus new alternatives. Struct Eq Model 
Multidisciplin J. 1999;6(1):1–55.

	43.	 Escriba-Aguir V, Artazcoz L. Gender differences in postpartum depression: a 
longitudinal cohort study. J Epidemiol Community Health. 2011;65(4):320–6.

	44.	 Kargar Jahromi M, Zare A, Taghizadeganzadeh M, Rahmanian KA. A study 
of marital satisfaction among non-depressed and depressed mothers after 
childbirth in Jahrom, Iran, 2014. Global J Health Sci. 2014;7(3):140–6.

	45.	 Clout D, Brown R. Marital relationship and attachment predictors of 
postpartum stress, anxiety, and depression symptoms. J Soc Clin Psychol. 
2016;35(4):322–41.

	46.	 Hassert S, Kurpius SER. Latinas and postpartum depression: role of partner 
relationship, additional children, and breastfeeding. J Multicult Couns Dev. 
2011;39(2):90–100.

	47.	 Sang-Lim K, Yang S. Family factors influencing Korean mothers’ postpartum 
depression. Int J Adv Cult Technol. 2018;6(4):45–51.

	48.	 Weidner K, Bittner A, Pirling S, Galle M, Junge-Hoffmeister J, Einsle F, et al. 
Protective factors for postpartum depression. Zeitschrift Psychosom Med 
Psychother. 2013;59(4):391–407.

	49.	 Alipour Z, Kazemi A, Kheirabadi G, Eslami AA. Relationship between marital 
quality, social support and mental health during pregnancy. Community 
Ment Health J. 2019;55(6):1064–70.

	50.	 Insana SP, Costello CR, Montgomery-Downs HE. Perception of partner sleep 
and mood: postpartum couples’ relationship satisfaction. J Sex Marital Ther. 
2011;37(5):428–40.

	51.	 Heh SS, Coombes L, Bartlett H. The association between depressive symp-
toms and social support in Taiwanese women during the month. Int J Nurs 
Stud. 2004;41(5):573–9.

	52.	 Shapiro AF, Gottman JM, Fink BC. Short-term change in couples’ conflict 
following a transition to parenthood intervention. Couple Fam Psychol. 
2015;4(4):239–51.

	53.	 Shapiro AF, Gottman JM, Fink BC. Father’s involvement when bringing baby 
home: efficacy testing of a couple-focused transition to parenthood inter-
vention for promoting father involvement. Psychol Rep. 2020;123(3):806–24.

	54.	 Hung CH, Stocker J, Hsu HT. Comparing Taiwanese women’s biopsy-
chosocial features by location of postpartum recovery. Appl Nurs Res. 
2014;27(2):121–6.

	55.	 Naser E, Mackey S, Arthur D, Klainin-Yobas P, Chen H, Creedy DK. An explora-
tory study of traditional birthing practices of Chinese, Malay and Indian 
women in Singapore. Midwifery. 2012;28(6):E865–71.

	56.	 O’Hara MW, Pearlstein T, Stuart S, Long JD, Mills JA, Zlotnick C. A placebo 
controlled treatment trial of sertraline and interpersonal psychotherapy for 
postpartum depression. J Affect Disord. 2019;245:524–32.

	57.	 O’Hara MW, Stuart S, Gorman LL, Wenzel A. Efficacy of interpersonal 
psychotherapy for postpartum depression. Arch Gen Psychiatry. 
2000;57(11):1039–45.

	58.	 Sockol LE. A systematic review and meta-analysis of interpersonal psycho-
therapy for perinatal women. J Affect Disord. 2018;232:316–28.

	59.	 Spinelli MG, Endicott J. Controlled clinical trial of interpersonal psychother-
apy versus parenting education program for depressed pregnant women. 
Am J Psychiatry. 2003;160(3):555–62.

	60.	 Wang YY, Li H, Wang YJ, Wang H, Zhang YR, Gong L, et al. Living with parents 
or with parents-in-law and postpartum depression: a preliminary investiga-
tion in China. J Affect Disord. 2017;218:335–8.

	61.	 Lakey B, Orehek E. Relational regulation theory: a new approach to explain 
the link between perceived social support and mental health. Psychol Rev. 
2011;118(3):482–95.

	62.	 Lakey B, Vander Molen RJ, Fles E, Andrews J. Ordinary social interac-
tion and the Main effect between perceived support and affect. J Pers. 
2016;84(5):671–84.

	63.	 Jensen MP, Karoly P, Braver S. The measurement of clinical pain intensity: a 
comparison of six methods. Pain. 1986;27(1):117–26.

	64.	 Bei B, Milgrom J, Ericksen J, Trinder J. Subjective perception of sleep, but 
not its objective quality, is associated with immediate postpartum mood 
disturbances in healthy women. Sleep. 2010;33(4):531–8.

	65.	 Dorheim SK, Bjorvatn B, Eberhard-Gran M. Insomnia and depressive 
symptoms in late pregnancy: a population-based study. Behav Sleep Med. 
2012;10(3):152–66.

	66.	 Wu M, Li X, Feng B, Wu H, Qiu C, Zhang W. Poor sleep quality of third-tri-
mester pregnancy is a risk factor for postpartum depression. Med Sci Monit. 
2014;20:2740–5.

	67.	 Bhati S, Richards K. A systematic review of the relationship between 
postpartum sleep disturbance and postpartum depression. JOGNN. 
2015;44(3):350–7.

	68.	 Yang Y, Mao J, Ye ZY, Zeng XL, Zhao HM, Liu YT, et al. Determinants of sleep 
quality among pregnant women in China: a cross-sectional survey. J Matern 
Fetal Neonatal Med. 2018;31(22):2980–5.

	69.	 Reck C, Zietlow AL, Mueller M, Dubber S. Perceived parenting stress in the 
course of postpartum depression: the buffering effect of maternal bonding. 
Arch Womens Ment Health. 2016;19(3):473–82.

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


	Effects of family relationship and social support on the mental health of Chinese postpartum women
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Participants and procedures
	Measures
	Sociodemographic characteristics
	Postpartum depression
	Sleep quality
	Marital satisfaction
	Perceived caring of mother-in-law
	Social support
	Data analysis


	Results
	Sociodemographic characteristics
	Prevalence of postpartum depression and sleep disturbance
	Correlational analysis
	Model testing
	Direct, indirect, and total effects on PPD and sleep quality

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


