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Abstract

Background Fear of childbirth may affect delivery experience and postpartum recovery, and even lead to postpar-
tum depression. Spouses, as the primary caregivers of pregnant women, are an important source of emotional sup-
port and have a significant impact on their psychological adjustment. The aim of this study is to explore the associa-
tion of fear of childbirth and postpartum depression with perceived partner response during pregnancy.

Methods A longitudinal study was conducted at the Northern Theater Command General Hospital from June
2023 to April 2024. 289 pregnant women completed two surveys in total. The questionnaire included the Childbirth
Attitude Questionnaire, the Edinburgh Postnatal Depression Scale, and the Perceived Partner Responsiveness Scale.
Latent class analysis was used to identify categories of postpartum depression. The moderating effect was analyzed
by multiple linear regression analysis, and visualized by simple slope analysis.

Results Postpartum depression was classified into three types: “Low postpartum depression -Insomnia and sadness
group” (46.5%), “Moderate postpartum depression -Anxiety and crying group” (42.6%), and “High postpartum depres-
sion -Emotional suppression group” (10.9%). The interaction term (fear of childbirth*perceived partner response)

has a significant impact on postpartum depression (AR?=0.047, 3=0.226, P< 0.01), indicating a moderating effect.
The effect of fear of childbirth on postpartum depression was gradually decreased in the low (Mean-SD), mean,

and high (Mean + SD) groups of perceived partner response (P<0.01).

Conclusions Pregnant women had three characteristics of postpartum depression, and the overall rate was relatively
high. The perceived partner response can effectively requlate the association of fear of childbirth and postpartum
depression during pregnancy.

Keywords Perceived partner response, Fear of childbirth, Postpartum depression, A longitudinal study, Moderating
role, Latent class analysis

Background

Pregnancy is an important period for women, as they
experience significant changes in their physical and men-
tal health, as well as the intersection of changes in fam-
ily roles and hopes for a good delivery outcome, leading
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the inability to control themselves well, causing physi-
cal and mental obstacles and coping difficulties [2]. Due
to differences in geography, culture, medical conditions,
evaluation methods, and sample size, there are certain
differences in the incidence of FOC. Studies in eastern
Ethiopia [3] and Turkey [4] showed that 23.3% and 42.4%
of pregnant women have FOC. A study in Finland includ-
ing one million pregnant women showed that the propor-
tion of FOC increased from 1.5% in 2004 to 9.1% in 2018
[5]. A meta-analysis of 853,988 pregnant women, includ-
ing 33 studies from 18 countries, showed that the global
incidence rate of FOC was 3.7% to 43%, and the overall
incidence rate was about 14% [6]. Studies in some regions
of China showed that the incidence of FOC among preg-
nant women was 67.8% [7] and 70.3% [8], respectively. A
meta-analysis involving 8,815 subjects, including 21 stud-
ies published in 18 regions of China from 2016 to 2022,
showed that the comprehensive incidence rate of FOC in
Chinese pregnant women was 72.1%, which was at a high
level [9]. FOC can cause harm to the physical and mental
health of pregnant women, such as stomach pain, tachy-
cardia, accelerated pulse, sleep disorders, difficulty con-
centrating, physical fatigue, anxiety, tension, and other
symptoms, and may even choose to terminate pregnancy
or have behaviors of avoiding or delaying pregnancy [10,
11]. FOC may affect delivery experience and postpartum
recovery, and even lead to postpartum depression, which
is one of the common psychological problems during the
perinatal period [12].

Postpartum depression (PPD) is also a common mental
illness that occurs the first 12 months postpartum [13].
PPD refers to a group of mental disorders characterized
by sustained emotional decline within 6 weeks postpar-
tum, which may be accompanied by changes in thinking
and action, as well as physical symptoms [14]. A study
covering 5 continents and 45 countries showed that the
combined prevalence of PPD in the world was 26% [15].
The prevalence of PPD in Chinese Mainland was 14.8%
[16]. Women with PPD have an increased risk of natural
death [17], and suicidal behavior [18], especially in the
first year after diagnosis, and the risk continues to rise
throughout the entire eighteen years follow-up. And they
also face persistent health consequences, such as recur-
rent depressive episodes, premenstrual disorders, and
bipolar disorder, with a higher risk of vascular and auto-
immune diseases [19]. It is worth noting that the impact
of PPD can extend to infants, partners, and families,
which increases the probability of delayed psycho-motor
development in children [20]. Moreover, women with
PPD may encounter challenges in their relationships with
intimate partners and their social networks [21]. Previ-
ous study showed pregnant women who experienced
FOC were more prone to PPD [22]. Study also found that
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19% women experienced depressive symptoms 2 months
after birth, and 12% experienced persistent or recurrent
depressive symptoms [22]. Regardless of the time period
of pregnancy, FOC is closely connected to PPD [23].

Spouses, as the primary caregivers of pregnant women,
are an important source of emotional support and have
a significant impact on their symptom management,
psychological adjustment, and quality of life. Perceived
partner response (PPR) refers to one partner feeling the
other’s positive attention/response to various personal
needs/hobbies/desires [24]. For married individuals,
sharing their inner feelings with intimate partners is an
important way to alleviate their painful emotions [25, 26].
Previous researches have reported that if the demander
receives a positive response from their partner when they
have a need, it can not only stimulate their personal posi-
tive emotions and enhance their personal happiness, but
also actively mobilize their confidence to cope with vari-
ous difficulties [27-29]. Long term negative responses,
such as silence, avoidance of physical contact, disinter-
est in topics raised by the spouse, and ignoring the other
person’s feelings, can lead to negative communication
patterns, which not only affect the intimate relationship
between partners/spouses, increase psychological pres-
sure on both parties, but also further affect physical and
mental recovery [30, 31]. According to the interpersonal
process theory of intimate relationships, the expression
of pain between spouses does not occur naturally. Only
when the spouse can empathize and understand their
own pain, and this understanding is effectively perceived
by themselves, will they actively express their inner feel-
ings to their spouse [32]. This theory suggests that timely
and accurate perception of a partner’s response is a key
step in establishing an intimate relationship. Spouses will
naturally exhibit the expected communication and emo-
tional support behaviors of their partner, making it easier
for them to perceive their partner’s emotional response
and be more willing to actively express their inner pain
and thoughts to their partner [32]. In the context of
Chinese culture, perceived partner reactions have dif-
ferent impacts on men and women. Women have high
emotional needs and are more involved in the commu-
nication process between spouses [33]. Therefore, dur-
ing pregnancy, a positive response from the husband
can motivate pregnant women to adopt proactive cop-
ing strategies, actively communicate with their spouses,
thereby improving their adaptability and alleviating psy-
chological fears related to childbirth.

Based on the above research, this study hypothesizes
that the perceived strength of partner response dur-
ing pregnancy can alleviate the impact of fear of child-
birth on PPD in pregnant women. Specifically, this study
focuses on exploring the association of fear of childbirth
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and postpartum depression with perceived partner
response during pregnancy.

Materials and methods

Study design and sample

This study is a longitudinal survey. We selected pregnant
women who underwent routine prenatal check ups at
the Northern Theater Command General Hospital from
June 2023 to November 2023, planned to give birth at the
hospital, and met the inclusion criteria. From December
2023 to April 2024, we followed up with pregnant women
approximately 42 days after delivery. According to Ken-
dall's sample size calculation formula, the sample size
should be at least 10-20 times the number of independ-
ent variables [34]. We included 16 independent variables,
and considered a 20% dropout rate, the final calculated
sample size was 16*(10-20)/0.8=200-400 participants.
Finally, a total of 300 questionnaires were distributed
before delivery, and 289 pregnant women completed both
surveys, with an effective rate of 89.0%. Inclusion criteria:
Age > 18 years old; Pregnancy of 12 weeks or more; Regu-
lar prenatal check ups in our hospital; Informed consent
and voluntary cooperation in the investigation. Exclusion
criteria: Serious complications or comorbidities; Diag-
nosed with mental illness.

Measurements

Demographic variables

A self-designed questionnaire was used, including age,
education level (“High school or below’, “Undergradu-
ate or above”), occupation (“Company employees’, “Pub-
lic institutions/civil servants’, “Individual/Temporary
Worker’, “Full time wife”), per capita family income
(“<4000CNY’; “4000-8000CNY’, “>8000CNY”), single
child situation (“Yes”, “No”), first pregnancy (“Yes’, “No”),
planned pregnancy (“Yes”, “No”), body and appearance
anxiety (“Yes’, “No”).

Fear of childbirth

We used the Childbirth Attitude Questionnaire (CAQ)
developed by Lowe et al. [35] to measure the FOC among
pregnant women. CAQ consists of 16 items, divided
into 4 dimensions, including fetal health, self-control,
pain and injury during childbirth, and medical care. The
answer is scored on a 1-4 scale, with a total score of
16—-64, which is positively correlated with FOC level.

Perinatal depression

We used the Edinburgh Postnatal Depression Scale
(EPDS) developed by Cox et al. [36] to measure the PPD
of pregnant women. EPDS consists of 10 items, includ-
ing three dimensions: emotional deficiency, anxiety, and
depression. The answer is scored on a 0-3 scale, with a
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total score of 0-30, which is positively correlated with
PPD level.

Perceived partner responsiveness

We used the Perceived Partner Responsiveness Scale
(PPRS) developed by Reis et al. [37] to measure the per-
ceived partner responsiveness (PPR) of pregnant women.
PPRS consists of 12 items, and the answer is scored on a
1-7 scale, with a total score of 12—84, which is positively
correlated with PPR level.

Statistic analysis

Mplus8.3 software was used to conduct LCA. The model
fitting indicators include Akaike information crite-
rion (AIC), Bayesian information criterion (BIC), and
adjusted Bayesian information criterion (aBIC), and the
smaller the value, the better the model fit [38]. The closer
the entropy classification index is to 1, the more accu-
rate the classification is [38]. Lo-Mendel-Rubin (LMR)
and Bootstrap Likelihood Ratio Test (BLRT) are likeli-
hood ratio test indicators, if P<0.05, it indicates that the
fitting effect of the k classification models is better than
that of the k-1 model [39]. The research variables fol-
low a normal distribution and have a linear relationship,
while VIF<5 indicates the absence of multicollinearity.
Therefore, SPSS26.0 was used to conduct multiple lin-
ear regression analysis, verifying the moderating effect
of PPR. If the interaction was statistically significant, we
would perform a simple slope analysis to visualize the
interaction terms. A two-tailed P<0.05 was considered to
be statistically meaningful.

Results

Latent class analysis

Table 1 shows the fitting indices of the five models. The
P-values of LMR in the 4-class and 5-class model have
no statistical significance (P>0.05), which should be
excluded. The AIC, BIC, and aBIC values of the 3-class
model are lower than those of the 2-class model, indi-
cating a higher fitting degree of the model. The Entropy
value of the 3-class model is also higher than that of the
2-class pattern model, indicating a more accurate model
classification. Based on the above judgment, this study
divided all pregnant women into three different trait
groups.

The potential category diagram of the three character-
istics of pregnant women was shown in Fig. 1. The group
of pregnant women represented by the blue line scored
the lowest level in each component of PPD, but scored
higher in insomnia and sadness items. Therefore, it was
named “Low PPD -Insomnia and sadness group’, which
accounts for 46.5% of the total pregnant women. The
group of pregnant women represented by the green line
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Table 1 The fit indices of the latent class models
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Models AIC BIC aBIC Entropy LMR BLRT Class Probability(%)
1-class 7969.814 8043.143 7979.720

2-class 7205974 7319.634 7221328 0.946 <0.001 <0.001 49.3/50.7

3-class 6873.386 7027.376 6894.188 0.956 0.0203 <0.001 47.0/43.6/94

4-class 6732.168 6732.168 6758417 0.967 0.0721 <0.001 47.1/37.6/79/74
5-class 6628267 6862918 6659.964 0974 0.1722 <0.001 37.2/47.1/7.6/3.1/5.0

PPD Postpartum depression, AIC Akaike information criterion, BIC Bayesian information criterion, aBIC adjusted Bayesian information criterion, LMR Lo-Mendel-Rubin,

BLRT Bootstrap Likelihood Ratio Test

Average score

1 2 3 4

6 7 8 9 10

=& ow PPD-Insomnia and sadness group

Moderate PPD-Anxiety and crying group

—o—High PPD-Emotional suppression group

Fig. 1 Latent class plot based on PPD. Notes: PPD, Postpartum depression; 1-10, 10 items of the Edinburgh Postnatal Depression Scale

scored a moderate level in each component of PPD, but
scored higher in anxiety and crying items. Therefore, it
was named “Moderate PPD -Anxiety and crying group’
which accounts for 42.6% of the total pregnant women.
The group of pregnant women represented by the red
line scored the highest level in each component of PPD,
and scored higher in emotional suppression items. There-
fore, it named “High PPD -Emotional suppression group’,
which accounts for 10.9% of the total pregnant women.

Univariate analysis

Table 2 shows that compared to the other two groups,
pregnant women with a per capita monthly income
below 4000 have the highest levels of PDD; Compared
with the other group, pregnant women who are single
child have a higher level of PDD; Pregnant women with
physical anxiety and appearance anxiety have a higher
level of PDD than those without physical anxiety and
appearance anxiety.

Correlation analysis
Table 3 shows that the higher the fear of childbirth
(FOC), the higher the postpartum depression (PDD)

(P<0.01). The higher the fear of childbirth (FOC), the
lower the perceived partner response (PPR) (P<0.01).
The higher the perceived partner response (PPR), the
lower the postpartum depression (PDD) (P<0.01).

Multiple linear regression analysis

Table 4 shows the moderating effects of FOC. We added
the variables with statistical significance in Table 2 to
step 1 as control variables. In step 2, we added FOC
and PPR. In step 3, we added the centralized interaction
terms (FOC * PPR). The results showed that after adding
the interaction term, although the effect value of FOC on
PDD increased (from 0.245 to 0.252), the absolute value
of effect value of PPR on PDD increased even more (from
0.414 to 0.457). Therefore, the above results preliminar-
ily indicated the moderating role of PPR (A R*>=0.047,
p=0.226, P<0.01), that is, as the PPR increases, the effect
of FOC on PPD may gradually decrease.

Table 5 shows the results of the moderating effect of the
four dimensions respectively. We omitted the reporting of
control variables in step 1 in Table 5 because it is identical
to step 1 in Table 4. The difference is that the values of the
single factor omitted in the step2 and step2 are different,
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Table 2 The impact of demographic characteristics on PPD

Variables N(%) Mean (SD) F/t P
Age 1512 0222
18-24 17(5.9%) 11.64 (447)
25-30 196(67.8%) 9.93 (4.45)
31~ 76(26.3%) 9.53 (4.82)
Educational level 1876 0.061
High school or below 136(47.1%) 1046 (4.63)
Undergraduate or above  153(52.9%) 9.45 (4.45)
Occupation 0468  0.705
Company employees 153(52.9%) 10.14 (4.42)
Public institutions/civil 69(23.9%) 9.98 (4.61)
servants
Individual/Temporary 46(15.9%) 9.39(4.87)
Worker
Full time wife 21(7.3%) 9.28 (4.77)
Per capita monthly income 7539 0.001
<4000 36(12.5%) 12.08 (4.75)*
4000-8000 175(60.6%) 10.05 (4.37)*
> 8000 78(27.0%) 864 (4.48)*
Single child 3533 <0.001
Yes 111(384%) 11.09 (4.18)
No 178(61.6%) 9.19 (4.63)
First pregnancy 0.684 0494
Yes 180(62.3%) 10.07 (4.70)
No 109(37.7%) 9.69 (4.31)
Planned pregnancy -1.661 0.098
Yes 222(76.8%) 9.68 (4.53)
No 67(23.2%) 10.73 (4.56)
Worried about losing shape —2.520 0013
Yes 182(63.0%) 10.46 (4.24)
No 107(37.0%) 9.02 (4.92)
Worried about aging -3689 <0.001
appearance
Yes 165(57.1%) 10.78 (4.10)
No 124(42.9%) 8.78 (4.87)

F represents homogeneity of variance test, used to test whether there is a
significant difference in variance between two or more populations. ¥, Least-
Significant Difference shows the significant differences between three or more
groups. T represents independent sample t-test, used to compare whether there
is a significant difference in the mean between two independent sample groups

but only per capita monthly income has statistical signifi-
cance, which is the same as Table 4. The results showed
that after adding the interaction term, although there was
an increase or decrease in the impact of the four dimen-
sions of FOC on PDD, the absolute value of effect value
of PPR on PDD increased more in each dimension. The
interaction term of FOC 1*PPR (AR?=0.052, =0.236,
P<0.01), FOC 2*PPR (AR?*=0.043, f=0.216, P<0.01),
FOC 3*PPR (AR?=0.037, 8=0.204, P<0.01), and FOC
4*PPR (AR?*=0.064, $=0.264, P<0.01) had significant
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impacts on PPD respectively, indicating moderating
effects, that is, as the PPR increases, the effect of the four
dimensions of FOC on PPD may also gradually decrease.

Simple slope test

Figure 2 visualizes the moderating effect of PPR. Accord-
ing to the mean and its next standard deviation of
PPR, the subjects were divided into high PPR group
(Mean+ SD), medium PPR group (Mean), and low PPR
group (Mean-SD). As PPR increases from low to high, the
impact of FOC and its four dimensions on PPD gradually
decreases respectively. PPR plays a moderating role in the
relationship between FOC and its four dimensions and
PPD respectively.

Discussion

In this study, we identified three different types of poten-
tial PPD, namely, “Low PPD -Insomnia and sadness
group’, “Moderate PPD -Anxiety and crying group” and
“High PPD -Emotional suppression group” 155 preg-
nant women showed moderate to high PPD, accounting
for 53.5% of the total. The above incidence rate is higher
than the previous research results [40-42]. Perhaps
it's because we used latent class analysis (LCA) to clas-
sify PPD. Previous studies typically used the total score
of self-assessment scales as the criteria for classifying
PPD in pregnant women [40—42]. This variable centered
analysis technique assumes that the psychological state
of patients is evenly distributed. However, other studies
have shown that this distribution is heterogeneous after
trauma, indicating that studies using variable focus anal-
ysis techniques may not reflect psychological responses
associated with patient heterogeneity, as they ignore
individual differences [43]. LCA is a more scientific and
rigorous statistical method that classifies the latent char-
acteristics of the population based on the probability of
each item’s score, which is superior to traditional meth-
ods, especially when applied to categorical data or quali-
tative research analysis [44, 45]. This study used LCA to
classify PPD, taking into account symptom characteris-
tics and severity, in order to develop more targeted inter-
vention measures.

Research has shown that FOC may increase the risk of
PPD. FOC includes fear of children’s health, fear of los-
ing control during childbirth, fear of pain and injury, and
fear of hospital intervention and environment. Previ-
ous studies have shown that women with high FOC are
more likely to experience perinatal depression [23]. To
reduce the FOC and its impact on PPD, various inter-
vention measures can be taken, including psychological
education, cognitive-behavioral therapy, group discus-
sions, peer education, and art therapy [46, 47]. These
intervention measures aim to help pregnant women
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Table 3 Correlation analysis of FOC, the four dimensions of FOC, PPR, and PPD

Variables FOC FOC1 FOC2 FOC3 FOC4 PPR PPD
FOC 1

FOC 1 0.940" 1

FOC2 0.949" 0854" 1

FOC3 0.935" 0813" 0864 1

FOC4 0916~ 08517 0846~ 0813" 1

PPR -0501" —-0455" —-0481" —0456" —-0484" 1

PPD 0459" 0364~ 0470 04317 04317 -0575" 1
Mean 36.99 11.89 935 9.21 6.67 63.13 992
SD 1266 426 3.36 3.30 264 15.00 455

FOC Fear of childbirth, FOC 7 Fear of children’s health, FOC 2 Fear of losing control during childbirth, FOC 3 Fear of pain and injury, FOC 4 Fear of hospital intervention
and environment, PPR Perceived partner responsiveness, PPD Postpartum depression

" P<0.01

Table 4 Multiple linear regression analysis of FOC, PPR, and PPD

Variables PPD
Step1(B)  Step2(B)  Step3(B)

Table 5 Multiple Regression Analysis of the four dimensions of
FOC, PPR, and PPD

Age —0,067** —0028** —0,0ZZ* Variables PPD
Per capita monthly income -0.211 —-0.146 -0.122
Single child ~0193"  —0072  -0.049 Step2(B) Step3(f)
Worried about losing shape 0.040 -0.072 —-0.104 FOC1 0.126" 0.124°
Worried about aging appearance  0.177" 0.052 0.036 PPR _0467" 0507
FOC 0245 0252" FOC 1*PPR 0236
PPR —0414" —0457" F 20832 22914
FOC*PPR 0226 Adjusted R? 0.355 0406
F 7.242" 231137 247877 AR? 0.240 0052
Adjusted R? 0.115 0.381 0426 FOC2 0265 0260
AR? 0.134 0.264 0.047 PPR —0409” —0.448"
FOC Fear of childbirth, PPR Perceived partner responsiveness, PPD Postpartum FOC 2*PPR 0216"
depression F 23995 25356
p<o01 Adjusted R? 0390 0432
AR? 0273 0043
build confidence in childbirth, provide strategies for cop- ~ F9¢3 0'234“” 0'257””
ing with childbirth, and enhance their decision-making """ —0429 ’0‘4651
abilities during pregnancy and childbirth. In summary, FOC3"PPR B 0.204 y
the FOC in pregnant women is a multifactorial issue that ~ F 22927 23687
is associated with PPD. Research has shown that family ~ Adusted R? 0.396 0.262
economic status is one of the factors affecting PPD. Post- AR? 0433 0037
partum mothers who experience a decrease in income FOC4 0.194 . 0.238 .
or loss of economic sources due to maternity leave may PR —0435 0465
worry about a decline in their material quality of life or ~ FOC4*PPR ) 0264"
the inability of their children to have better conditions, " 22.139 25490
which may lead to PPD [48]. Adjusted R* 0387 0.254
This study found that PPR has a moderating effect on AR’ 0451 0.064

the relationship between FOC and PPD, that is, preg-  FOCFear of childbirth, FOC 7 Fear of children’s health, FOC 2 Fear of losing

nant women who perceive higher partner response have Fontrol dt'mng chlldb}rth, FOC 3 Fear of pa'|n and injury, FOC 4 Ifear of hospital
. intervention and environment, PPR Perceived partner responsiveness, PPD

a reduced impact of FOC on PPD. Pregnant women who  postpartum depression

perceive a high level of partner response can strengthen ' r<0.05

intimate relationships through communication between ~ P<0.01
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one partner’s self disclosure/narration and the other’s
listening and response [25-29]. Therefore, when preg-
nant women encounter significant difficulties, partners
can promptly identify the situation they are facing and
respond promptly when they need encouragement and
support to reduce their FOC and alleviate PPD. There-
fore, medical staff should pay attention to both the
empathy ability of spouses and the perception of part-
ner response in patients. In subsequent nursing inter-
ventions, medical staff should not only focus on the
physical health of pregnant women, but also help preg-
nant women and their families establish good partner
response and intimate relationships through relevant
health education. Medical staff can try to adopt a couple
centered psychological intervention, encouraging preg-
nant women and their spouses to participate together,
making their spouses aware of the key role they play in
the patient’s recovery process. By enhancing their empa-
thy ability, their emotional support can be effectively per-
ceived by the patient, thus encouraging pregnant women
to actively express their inner fears and negative emo-
tions and improve their psychological environment.

There are several advantages to this study. We first used
LCA to identify potential categories of PPD in pregnant
women, considering the characteristics and severity of
symptoms, in order to develop more targeted interven-
tion measures. We have analyzed for the first time the
regulatory role of PPR between FOC and PPD, providing
a new perspective for healthcare professionals to imple-
ment nursing interventions. This study is a longitudi-
nal study that can verify causal relationships. There are
several limitations to this study. The pregnant women
included in this study only came from one hospital, and
extrapolation of the results may be limited. This study
used a self-administered questionnaire, and respond-
ents may provide inaccurate answers. This study ignored
the influence of gestational age on the fear of childbirth,
which may have an indirect impact on the results.

Conclusions

Pregnant women had three characteristics of PPD, and
the overall rate was relatively high. The FOC seriously
affects PPD, and the level of PPR can effectively regulate
the impact of FOC on PPD.
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PPD  Postpartum depression
FOC  Fear of childbirth

PPR  Perceived partner response
LCA  Latent class analysis

Acknowledgements
This study was grateful to the staff of the hospital who cooperated and the
pregnant women who participated in the survey.

Authors’ contributions

BF Lcontributed to data collection, statistical analysis, drafting and revision of
the manuscript. T L, D M, and JL S contributed to organizing the survey and
interpretation of the data. JS L contributed to the study design, data collection
and revision of the manuscript. All authors reviewed the manuscript.

Funding
This study did not receive any funding.

Data availability

The datasets generated and/or analysed during the current study are not
publicly available due the data also forms part of an ongoing study but are
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was reviewed and approved by the Ethics Committee of General
Hospital of the Northern Theater Command. The study followed the principles
of the Declaration of Helsinki. All participants were requested to read and sign
the informed consent form before starting this study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 17 September 2024 Accepted: 14 February 2025
Published online: 26 February 2025

References

1. Souto SP, Prata AP, Albuquerque RS, Caldeira S. Women's fear of childbirth
during pregnancy: A concept analysis. Int J Nurs Knowl. 2023;14. https://
doi.org/10.1111/2047-3095.12458.

2. Beal EM, Slade P, Krahé C. Cognitive processing biases associated with
fear of childbirth. J Anxiety Disord. 2023;99: 102761. https://doi.org/10.
1016/jjanxdis.2023.102761.

3. Dereje A, Dheresa M, Desalew A, Tura AK. Fear of childbirth among preg-
nant women in Eastern Ethiopia: A community-based study. Midwifery.
2023;116: 103515, https://doi.org/10.1016/j.midw.2022.103515.

4. Gokge Isbir G, Sercekus P, Yenal K, Okumus H, Durgun Ozan Y, Karabulut
O, et al. The prevalence and associated factors of fear of childbirth among
Turkish pregnant women. J Reprod Infant Psychol. 2024;42(1):62-77.
https://doi.org/10.1080/02646838.2022.2057938.

5. Vaajala M, Liukkonen R, Kuitunen |, Ponkilainen V, Mattila VM, Kekki M.
Trends in the epidemiology of fear of childbirth and association with
intended mode of delivery: A nationwide register-based cohort study in
Finland. Acta Obstet Gynecol Scand. 2023;102(4):430-7. https://doi.org/
10.1111/20gs.14521.

6. O'Connell MA, Leahy-Warren P, Khashan AS, Kenny LC, O'Neill SM.
Worldwide prevalence of tocophobia in pregnant women: systematic
review and meta-analysis. Acta Obstet Gynecol Scand. 2017;96(8):907-20.
https://doi.org/10.1111/a0gs.13138.

7. Hanl,BaiH,Lun B, LiY,Wang Y, Ni Q. The Prevalence of Fear of Childbirth
and Its Association With Intolerance of Uncertainty and Coping Styles

20.

21.

22.

23.

24.

25.

Page 8 of 9

Among Pregnant Chinese Women During the COVID-19 Pandemic. Front
Psychiatry. 2022;13: 935760. https://doi.org/10.3389/fpsyt.2022.935760.
Zhou X, Liu H, Li X, Zhang S. Fear of Childbirth and Associated Risk Factors
in Healthy Pregnant Women in Northwest of China: A Cross-Sectional
Study. Psychol Res Behav Manag. 2021;14:731-41. https://doi.org/10.
2147/PRBM.S309889.

Huang JG, Zhen XU, Zheng XH, Liao BZ, Shi YM. Prevalence of fear of
childbirth in Chinese pregnant women: a meta analysis. Chin J Fam Plann.
2023;31(05):1000-6. https://doi.org/10.3969/ji.ssn.10048189.2023.05.001.
Khojasteh F, Afrashte M, Khayat S, Navidian A. Effect of cognitive-behavio-
ral training on fear of childbirth and sleep quality of pregnant adolescent
slum dwellers. J Educ Health Promot. 2022;11:311. https://doi.org/10.
4103/jehpjehp_133_22.

. Ghaffari SF, Elyasi F, Nikbakht R, Shahhosseini Z. A structural equation

model analysis of the relationship between maternal fear of childbirth
and expectant fathers'fear of childbirth: The mediating role of fathers’
depression, anxiety, and stress. Brain Behav. 2022;12(12): e2802. https://
doi.org/10.1002/brb3.2802.

Usui Y, Takegata M, Takeda S, Kitamura T. Relationships between Depres-
sion, Fear of Childbirth, and Obsessive-Compulsive Symptoms among
Pregnant Women under the COVID-19 Pandemic in Japan. Healthcare
(Basel). 2023;11(3):361. https://doi.org/10.3390/healthcare11030361.
Lancet T. Perinatal depression: a neglected aspect of maternal health.
Lancet. 2023;402(10403):667. https://doi.org/10.1016/S0140-6736(23)
01786-5.

Voelker R. What Is Perinatal Depression? JAMA. 2024;331(14):1254. https://
doi.org/10.1001/jama.2024.0434.

Caffieri A, Gomez-Gémez |, Barquero-Jimenez C, De-Juan-Iglesias P,
Margherita G, Motrico E. Global prevalence of perinatal depression

and anxiety during the COVID-19 pandemic: An umbrella review and
meta-analytic synthesis. Acta Obstet Gynecol Scand. 2024;103(2):210-24.
https://doi.org/10.1111/a0gs.14740.

Nisar A, Yin J, Waqas A, Bai X, Wang D, Rahman A, et al. Prevalence of peri-
natal depression and its determinants in Mainland China: A systematic
review and meta-analysis. J Affect Disord. 2020,277:1022-37. https://doi.
0rg/10.1016/}jad.2020.07.046.

Yu H, Shen Q, Brann E, Yang Y, Oberg AS, Valdimarsdottir UA, et al. Perina-
tal Depression and Risk of Suicidal Behavior. JAMA Netw Open. 2024;7(1):
€2350897. https://doi.org/10.1001/jamanetworkopen.2023.50897.
Hagatulah N, Brann E, Oberg AS, Valdimarsdottir UA, Shen Q, Lu D.
Perinatal depression and risk of mortality: nationwide, register based
study in Sweden. BMJ. 2024;384: e075462. https://doi.org/10.1136/
bmj-2023-075462.

Brann E, ChenY, Song H, Laszlé KD, D'Onofrio BM, Hysaj E, et al. Bidirec-
tional association between autoimmune disease and perinatal depres-
sion: a nationwide study with sibling comparison. Mol Psychiatry. 2024;9.
https://doi.org/10.1038/s41380-023-02351-1.

ZhuY, Li X, Chen J, Gong W. Perinatal depression trajectories and child
development at one year: a study in China. BMC Pregnancy Childbirth.
2024;24(1):176. https://doi.org/10.1186/512884-024-06330-4.

Slomian J, Honvo G, Emonts P, Reginster JY, Bruyere O. Consequences of
maternal postpartum depression: A systematic review of maternal and
infant outcomes. Womens Health (Lond). 2019;15:1745506519844044.
https://doi.org/10.1177/1745506519844044.

Hildingsson |, Rubertsson C. Depressive symptoms during pregnancy and
after birth in women living in Sweden who received treatments for fear
of birth. Arch Womens Ment Health. 2022;25(2):473-84. https://doi.org/
10.1007/500737-022-01213-z.

Massae AF, Larsson M, Pembe AB, Mbekenga C, Svanberg AS. Patterns
and predictors of fear of childbirth and depressive symptoms over

time in a cohort of women in the Pwani region, Tanzania. PLoS ONE.
2022;17(11): €0277004. https://doi.org/10.1371/journal.pone.0277004.
Jolink TA, Chang YP, Algoe SB. Perceived Partner Responsiveness Forecasts
Behavioral Intimacy as Measured by Affectionate Touch. Pers Soc Psychol
Bull. 2022;48(2):203-21. https://doi.org/10.1177/0146167221993349.
Robertson MA, Petersen EE, Ross-White A, Camargo-Plazas P, Andrew M,
Egan R. Residents’and spouses’ experiences of loneliness and depres-
sion after separation due to long-term care placement: a qualitative
systematic review. JBI Evid Synth. 2024,22(8):1536-1581. https://doi.org/
10.11124/JBIES-23-00334.


https://doi.org/10.1111/2047-3095.12458
https://doi.org/10.1111/2047-3095.12458
https://doi.org/10.1016/j.janxdis.2023.102761
https://doi.org/10.1016/j.janxdis.2023.102761
https://doi.org/10.1016/j.midw.2022.103515
https://doi.org/10.1080/02646838.2022.2057938
https://doi.org/10.1111/aogs.14521
https://doi.org/10.1111/aogs.14521
https://doi.org/10.1111/aogs.13138
https://doi.org/10.3389/fpsyt.2022.935760
https://doi.org/10.2147/PRBM.S309889
https://doi.org/10.2147/PRBM.S309889
https://doi.org/10.3969/ji.ssn.10048189.2023.05.001
https://doi.org/10.4103/jehp.jehp_133_22
https://doi.org/10.4103/jehp.jehp_133_22
https://doi.org/10.1002/brb3.2802
https://doi.org/10.1002/brb3.2802
https://doi.org/10.3390/healthcare11030361
https://doi.org/10.1016/S0140-6736(23)01786-5
https://doi.org/10.1016/S0140-6736(23)01786-5
https://doi.org/10.1001/jama.2024.0434
https://doi.org/10.1001/jama.2024.0434
https://doi.org/10.1111/aogs.14740
https://doi.org/10.1016/j.jad.2020.07.046
https://doi.org/10.1016/j.jad.2020.07.046
https://doi.org/10.1001/jamanetworkopen.2023.50897
https://doi.org/10.1136/bmj-2023-075462
https://doi.org/10.1136/bmj-2023-075462
https://doi.org/10.1038/s41380-023-02351-1
https://doi.org/10.1186/s12884-024-06330-4
https://doi.org/10.1177/1745506519844044
https://doi.org/10.1007/s00737-022-01213-z
https://doi.org/10.1007/s00737-022-01213-z
https://doi.org/10.1371/journal.pone.0277004
https://doi.org/10.1177/0146167221993349
https://doi.org/10.11124/JBIES-23-00334
https://doi.org/10.11124/JBIES-23-00334

Li et al. BMC Pregnancy and Childbirth

26.

27.

28.

29.

30.

31

32.

33

34
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

(2025) 25:211

RuanY, Reis HT, Clark MS, Hirsch JL, Bink BD. Can I tell you how | feel?
Perceived partner responsiveness encourages emotional expression.
Emotion. 2020;20(3):329-42. https://doi.org/10.1037/emo0000650.
Meuleman EM, Karremans JC, van Ee E. Stronger together: the longitudi-
nal relations between partner responsiveness, dyadic coping and PTSD
recovery. Eur J Psychotraumatol. 2024;15(1):2358682. https://doi.org/10.
1080/20008066.2024.2358682.

Bergeron S, Pagquet M, Steben M, Rosen NO. Perceived partner respon-
siveness is associated with sexual well-being in couples with genito-
pelvic pain. J Fam Psychol. 2021,35(5):628-38. https://doi.org/10.1037/
fam0000829.

Holmstrom AJ, Lim JI. Responsiveness and esteem support. Curr Opin
Psychol. 2023;52: 101591. https://doi.org/10.1016/j.copsyc.2023.101591.
Bosisio M, Paquet M, Bois K, Rosen NO, Bergeron S. Are Depressive Symp-
toms and Attachment Styles Associated with Observed and Perceived
Partner Responsiveness in Couples Coping With Genito-Pelvic Pain ? J Sex
Res. 2020;57(4):534-44. https://doi.org/10.1080/00224499.2019.1610691.
Kfoury M, Barakat H, Hallit S, Saliba S. Association between endometriosis
and sexual satisfaction among a sample of lebanese women. BMC Wom-
ens Health. 2023;23(1):164. https://doi.org/10.1186/512905-023-02323-1.
Manne S, Ostroff J, Rini C, Fox K, Goldstein L, Grana G. The interpersonal
process model of intimacy: the role of self-disclosure, partner disclo-
sure, and partner responsiveness in interactions between breast cancer
patients and their partners. J Fam Psychol. 2004;18(4):589-99. https://doi.
0rg/10.1037/0893-3200.18.4.589.

Yuan Q, Fan Z, Leng J. The Effect of Emotional Reactivity on Marital
Quality in Chinese Couples: The Mediating Role of Perceived Partner
Responsiveness. Front Psychol. 2022;12: 787899. https://doi.org/10.3389/
fpsyg.2021.787899.

Kendall HB. Rank Correlation Measures[M].London:Cha-rles Griffin, 1975.
Lowe NK. Self-efficacy for labor and childbirth fears in nulliparous preg-
nant women. J Psychosom Obstet Gynaecol. 2000;21(4):219-24. https://
doi.org/10.3109/01674820009085591.

Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression.
Development of the 10-item Edinburgh Postnatal Depression Scale. Br J
Psychiatry. 1987;150:782-6. https://doi.org/10.1192/bjp.150.6.782.

Reis HT, Maniaci MR, Caprariello PA, Eastwick PW, Finkel EJ. Familiarity
does indeed promote attraction in live interaction. J Pers Soc Psychol.
2011;101(3):557-70. https://doi.org/10.1037/a0022885.

Liu Q, et al. Performance of Akaike Information Criterion and Bayesian
Information Criterion in Selecting Partition Models and Mixture Models.
Syst Biol. 2023;72(1):92-105. https://doi.org/10.1093/sysbio/syac081.

Kim SY. Determining the Number of Latent Classes in Single- and Multi-
Phase Growth Mixture Models. Struct Equ Modeling. 2014;21(2):263-79.
https://doi.org/10.1080/10705511.2014.882690.

Wu'S, Kaplan J, Trautwein ML, Nelson DA, Duong A, Woolaway-Bickel

K, et al. Incidence and Predictors of Postpartum Depression Diagnoses
among Active-Duty U.S. Army Soldiers. J Womens Health (Larchmt). 2024.
https://doi.org/10.1089/jwh.2023.1010.

Herrick MSR, Chai W. Incidence of Postpartum Depression Decreases
After Initial Expansion of Military Maternity Leave. Mil Med. 2024;189(3—
4):e773-80. https://doi.org/10.1093/milmed/usad354.

Xiong R, Deng A. Incidence and risk factors associated with postpartum
depression among women of advanced maternal age from Guangzhou.
China Perspect Psychiatr Care. 2020;56(2):316-20. https://doi.org/10.
1111/ppc.12430.

Lee MS, Lee H. Latent class analysis of health behaviors, anxiety,

and suicidal behaviors among Korean adolescents. J Affect Disord.
2024;354:339-46. https://doi.org/10.1016/j,jad.2024.03.025.

Muthén B, Muthén LK. Integrating person-centered and variable-cen-
tered analyses: growth mixture modeling with latent trajectory classes.
Alcohol Clin Exp Res. 2000;24(6):882-91. https://doi.org/10.1111/j.1530-
0277.2000.tb02070.x.

Sinha P, Calfee CS, Delucchi KL. Practitioner’s Guide to Latent Class Analy-
sis: Methodological Considerations and Common Pitfalls. Crit Care Med.
2021;49(1):63-79. https://doi.org/10.1097/CCM.0000000000004710.
Alizadeh-Dibazari Z, Abdolalipour S, Mirghafourvand M. The effect of
prenatal education on fear of childbirth, pain intensity during labour and
childbirth experience: a scoping review using systematic approach and
meta-analysis. BMC Pregnancy Childbirth. 202;23(1):541. https://doi.org/
10.1186/512884-023-05867-0.

47.

48.

Page 9 of 9

Masroor P, Mehrabi E, Nourizadeh R, Pourfathi H, Asghari-Jafarabadi

M. The comparison of the effect of non-pharmacological pain relief
and pharmacological analgesia with remifentanil on fear of childbirth
and postpartum depression: a randomized controlled clinical trial.
BMC Pregnancy Childbirth. 2024,24(1):305. https://doi.org/10.1186/
$12884-024-06270-z.

Epperson CN, Huang MY, Cook K, Gupta D, Chawla A, Greenberg PE,
Eldar-Lissai A. Healthcare resource utilization and costs associated with
postpartum depression among commercially insured households. Curr
Med Res Opin. 2020;36(10):1707-16. https://doi.org/10.1080/03007995.
2020.1799772.

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


https://doi.org/10.1037/emo0000650
https://doi.org/10.1080/20008066.2024.2358682
https://doi.org/10.1080/20008066.2024.2358682
https://doi.org/10.1037/fam0000829
https://doi.org/10.1037/fam0000829
https://doi.org/10.1016/j.copsyc.2023.101591
https://doi.org/10.1080/00224499.2019.1610691
https://doi.org/10.1186/s12905-023-02323-1
https://doi.org/10.1037/0893-3200.18.4.589
https://doi.org/10.1037/0893-3200.18.4.589
https://doi.org/10.3389/fpsyg.2021.787899
https://doi.org/10.3389/fpsyg.2021.787899
https://doi.org/10.3109/01674820009085591
https://doi.org/10.3109/01674820009085591
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1037/a0022885
https://doi.org/10.1093/sysbio/syac081
https://doi.org/10.1080/10705511.2014.882690
https://doi.org/10.1089/jwh.2023.1010
https://doi.org/10.1093/milmed/usad354
https://doi.org/10.1111/ppc.12430
https://doi.org/10.1111/ppc.12430
https://doi.org/10.1016/j.jad.2024.03.025
https://doi.org/10.1111/j.1530-0277.2000.tb02070.x
https://doi.org/10.1111/j.1530-0277.2000.tb02070.x
https://doi.org/10.1097/CCM.0000000000004710
https://doi.org/10.1186/s12884-023-05867-0
https://doi.org/10.1186/s12884-023-05867-0
https://doi.org/10.1186/s12884-024-06270-z
https://doi.org/10.1186/s12884-024-06270-z
https://doi.org/10.1080/03007995.2020.1799772
https://doi.org/10.1080/03007995.2020.1799772

	Association of fear of childbirth and postpartum depression with perceived partner response during pregnancy
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Materials and methods
	Study design and sample
	Measurements
	Demographic variables
	Fear of childbirth
	Perinatal depression
	Perceived partner responsiveness

	Statistic analysis

	Results
	Latent class analysis
	Univariate analysis
	Correlation analysis
	Multiple linear regression analysis
	Simple slope test

	Discussion
	Conclusions
	Acknowledgements
	References


