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Abstract

Background
This study aimed to investigate the e�cacy of Happiness Pregnant Birth Parenting (HPBP) in preventing
perinatal depression and reducing perceived anxiety and fear in Chinese pregnant women.

Methods
Women experiencing �rst-time pregnancy (n = 104) were randomly allocated to the HPBP group or a
parallel control treatment group; We collected data at baseline (T0), post-intervention (T1), three days
after delivery (T2), and 42 days after delivery (T3). Participants completed questionnaires regarding
depressive symptoms, perceived anxiety, fear, satisfaction with life, and �ve facets of mindfulness. We
analyzed differences between the two groups and changes within the same group at the four time points
using repeated-measures ANOVA.

Results
Compared to the active control treatment group, the HPBP group reported lower levels of perceived
depressive symptoms at T2 (p < .05, d = 1.83) and T3 (p = .01, d = 2.21); signi�cantly reduced anxiety at
T1 (p = .001, d = 5.31) and T2 (p = .003, d = 6.12); signi�cantly reduced fear at T1 (p < .01, d = 14.95) and
T2 (p = .04, d = 10.95); and signi�cantly increased life satisfaction at T1 (p < .01, d = 3.86) and T3 (p =
.015, d = 3.1) and self-reported mindfulness at T1 (p = .01, d = 6.81) and T2 (p < .01, d = 8.7).

Conclusions
The �ndings indicate that the HPBP intervention based on mindfulness effectively decreases the risk of
perinatal depression, anxiety, and fear. Thus, this research enhances our knowledge of effective
intervention strategies to promote mental well-being and prevent perinatal depression or other negative
mental states among pregnant women.

Trial registration
:Chinese Clinical Trial Registry (ChiCTR):ChiCTR2000033149; The date of �rst registration is 24/ 05/
2020.

Background



Page 3/20

The transition to motherhood is a stressful phase that requires women to make immediate and
signi�cant changes in their daily lives, including internal thinking and external behavior [1]. This major
lifestyle shift can be fraught with di�culties and extra stress, leaving new mothers prone to depression,
anxiety, and other negative emotions. Pregnant women have higher levels of depression and anxiety than
the general population, and the most common complication of childbearing is postnatal depression [2]. A
meta-analysis reviewed 56 countries found that17.7% of pregnant women worldwide suffer postpartum
depression (PPD) [3]. According to Sun et al., the National Maternal and Child Health Institution of China
con�rmed that the detection rate of anxiety among pregnant women during early pregnancy in China was
19.9% [4]. In addition, fear of childbirth is a common psychological problem among mothers-to-be. Maeve
et al. conducted a systematic review and meta-analysis study that showed that the global prevalence of
childbirth fear among pregnant women was 14% [5].

Depression, anxiety, and fear in�uence each other and predict poor labor and delivery related outcomes.
Increasing evidence has shown that perinatal depression and anxiety can negatively affect new mothers'
personal and social lives, physical health, and interpersonal communication and reduce their attachment
to their newborns. Perinatal depression and anxiety also predict long- and short-term negative
consequences on the physical and mental development of newborns[6]. The Apgar score (Activity, Pulse,
Grimace, Activity, Respiration) is a standard assessment for a newborn's physical condition immediately
after birth. The lower the score, the worse the child's condition. However, low Apgar scores, fetal growth
retardation, and preterm birth were associated with depression and anxiety in the short term [7, 8]. Over
the long term, lasting perinatal anxiety and depression can increase the risk of children’s abnormal
neurobehavioral and cognitive development [9]. Fear of childbirth poses a signi�cant risk to the health of
both mother and child, especially from pregnancy to childbirth and in the early postpartum period. It leads
to low childbirth self-e�cacy, increased unwanted obstetric interventions, increased use of pain
medication during childbirth [10–12], and increased risk of PPD [13]. Using data from more than 25,000
pregnant women in the Danish National Birth Cohort, Laursen et al. found that pregnant women's fear of
childbirth increased the risk of emergency c-sections during the third trimester of pregnancy
(approximately 31 weeks) [14].

While transitioning to motherhood, women continue to shoulder a heavy workload as well as meet social
and family responsibilities while caring for their newborns. This transition can be challenging. Therefore,
women’s mental health deserves particular attention. To prevent or attenuate mental distress among
pregnant women should be a crucial public health goal [15]. Helpful psychological interventions during
pregnancy are urgently needed, and women, especially �rst-time mothers, require organized antenatal
education and preparation for birth.

In the previous two decades, mindfulness-based programs have gradually become more popular to help
people improve their well-being, and a mindfulness-based childbirth and parenting (MBCP) program [16,
17] was developed for pregnant women in the United States, adopted by Bardacke from mindfulness-
based stress reduction (MBSR) therapy [18]. MBSR therapy aims to teach pregnant women and their
partners' mindfulness skills to manage anxiety and depression during pregnancy, cope with fear and pain
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during childbirth, and foster sensitive parenting [19]. Studies in many countries have shown that MBCP
programs can effectively alleviate pregnant women’s anxiety, depression, fear of childbirth, and other
negative emotions and facilitate childbirth self-e�cacy and marital satisfaction [20–25].

Chinese culture is different from Western culture. So far, there are no studies on the effects of
mindfulness interventions on pregnant women in China. To both increase the MBCP program’s
compatibility with Chinese culture and meet the needs of pregnant women in China, Dr. Zheng from the
National Center for Women and Children’s Health arranged for renowned experts from China and other
countries to adjust the MBCP curriculum locally in China and subsequently developed the Happiness
Pregnant Birth Parenting (HPBP) curriculum [26]. The course format examined in the current study was
21 days online and four days on-site. We explore the psychological effects of localized MBCP courses on
pregnant women in China for the �rst time. This study aimed to explore the e�cacy of the HPBP program
on Chinese pregnant women’s depression, anxiety, fear, life satisfaction, and mindfulness. Preventive
HPBP interventions were designed to promote a positive birth experience and alleviate psychological
problems for women.

Methods

Study design and sample size
This study was a multicenter randomized trial and parallel design. G*Power 3.1 network-based software
was adopted to calculate the sample size; reference to the effect size was adopted from Goyal et al. (a =
0.05, power = 0.90) [27]. At least 74 participants totally were needed for the study. The study was
conducted from September 2018 to April 2020 at a regional hospital of Shanghai, Shijiazhuang, and
Sichuan provinces.

We created random grouping sequences using SAS software and assigned participants to a control group
or an intervention group in a 1:1 ratio based on their time of enrollment.

Participants
Inclusion criteria: pregnant women with a single pregnancy who were currently at 20–32 weeks of
gestation, able to communicate fully in Chinese, and had visited an obstetrician at the appointed hospital
during the recruiting. Furthermore, the participants had to have a high school education or above and be
without serious pregnancy complications or diseases. Pregnant women diagnosed with psychosis who
were undergoing any form of psychological therapy or were taking psychotropic medications were
excluded. We also excluded pregnant women who have had a repeated abortion, preterm birth, or a
history of epilepsy., We initially selected 104 women to participate in the study based on the inclusion
criteria, as shown in Figure 1.

Interventions
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The experimental group participated in the HPBP course introduced by Dr. Zheng. The course provided
participants with self-awareness training based on MBSR using transformational experiences related to
pregnancy, childbirth, and postnatal adjustment. The intervention group followed the course format of 4
days of on-site teaching combined with 21 days of online teaching. This group received the HPBP
intervention in group settings during weekends for four consecutive weeks. Intervention courses were
taught by two researchers who have completed professional training. In addition, during the intervention,
we arranged for two other researchers to observe and guide the participants in the course, communicate,
and provide feedback after the course. We encouraged the participants to accomplish the mindfulness
exercises during classes and practice at home using the Whale Punch app for 21 days with the recorded
audio. Mindfulness-based psychosomatic interventions for pregnant women mainly included raisin
exercise, breath awareness, body scan, mindful yoga and meditation, labor pain cognitive education, and
pain management with ice water exercises.

We conducted conventional childbirth education at home using the Whale Punch app for the participants
in the control group for 21 days, with the recorded audio. The course covered physical and psychological
information related to pregnancy as well as self-care skills during pregnancy and postpartum.

Data collection and measures
We collected the questionnaires before (T0) and after the intervention (T1), three days after delivery (T2),
and 42 days after delivery (T3) at the hospital clinic. All participants completed the Edinburgh Postnatal
Depression Scale (EPDS), the Self-rating Anxiety Scale (SAS), the Delivery Expectancy/Experience
Questionnaire (W-DEQ-A/B), the Satisfaction with Life Scale (SWLS), and the Five Facet Mindfulness
Questionnaire (FFMQ) at each self-report measure administration.

EPDS
This questionnaire includes ten items. Each item was scored from 0 to 3, and we

added up the scores for each item to get the total[28]. A prenatal EPDS score greater than 13 was
considered an indicator of depression [29]; Tsao et al. previously used a cutoff value of 13 in a study
involving Taiwanese women [30]. Cronbach’s alpha was 0.85 in our study.

FFMQ
The FFMQ is based on factor analysis and includes 39 questions and �ve factors; observing, describing,
acting with awareness, being non-judgmental of inner experience, and being non-reactive to inner
experience. Responses were scored using a �ve-point Likert-type scale, with one representing "never or
very rarely true" and �ve representing "very often or always true" [31]. Cronbach’s alpha was 0.85 in our
study.

SWLS
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The SWLS [32] is a �ve-item self-report scale that primarily comprises questions concerned with personal
life satisfaction. Responses are scored on a seven-point Likert-type scale (1 = "strongly disagree" and 7 =
"strongly agree"). The internal consistency of the scale is 0.78, and Cronbach's alpha is 0.79 in the present
study.

W- DEQ-(A/B)
The W-DEQ-A/B measures women’s expectations about childbirth before (version A) and after (version B)
delivery to assess fear of childbirth during pregnancy and after childbirth. There are 33 items scored
using a six-point Likert-type scale, with 0 representing "extremely" and 5 representing "not at all." The total
score is between 0 and 165, and the higher the score, the higher the fear level [33]. Cronbach's alpha for
questionnaires A and B were 0.93 and 0.94, the half-fold reliability was 1.0 and 0.95, and the calibration
correlation validity was more signi�cant than or equal to 0.82, respectively [34].

SAS
The SAS [35] is a self-report scale with 20 items covering a variety of psychological and somatic anxiety
symptoms. Participants responded on a four-point scale (1 = “none, or little time” to 4 = “most or all the
time”). Participants answered questions based on their experiences from the previous week. The original
SAS score ranges from 20 to 80. SAS has shown satisfactory psychometric performance [36], and
Cronbach’s alpha in the present study was 0.83.

Ethical considerations
The study protocol was approved by the Ethics Review Committee of the National Center for Women and
Children (Chinese Center for Disease Control and Prevention, Beijing, China; approval no. FY2018-30).
Before recruitment, we explained the purpose, signi�cance, bene�ts, and potential risks of our study in
detail to every pregnant woman who was interested in participating in the study. Additionally, we
informed the participants regarding what they needed to do and what was forbidden in our study and
follow-up to obtain their understanding and support. The participants provided informed consent by
signing informed consent forms. In addition, to keep data con�dential, all data collected were anonymous
and prohibited for use outside of the present research. We informed the participants that they had the
right to exit from participation at any time in the study period with no consequences.

Data analysis
SPSS 24.0 was used for data analysis. We summarized demographic characteristics as the mean
(standard deviation [SD]) for measurement data and as frequency counts (percentages) for categorical
variables. We used the chi-square test and Fisher's exact test to evaluate the differences among the three
groups of demographic variables (education level, marital status, and family income). Rank scores and
measurement data were analyzed using analysis of variance (ANOVA). Longitudinal data were analyzed
using repeated-measures ANOVA to measure the result variables T0, T1, T2, and T3. The person in charge
of the data analysis did not know the grouping until the data was analyzed.
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Results
In total, we interviewed 104 participants, of which six were eliminated because they did not meet the
criteria for inclusion. Another 15 participants were excluded from further analysis because of their
unwillingness to participate. There were no statistically signi�cant differences between the ultimate
group of participants (n = 83), including the intervention (n = 40) and comparison (n = 43) groups and
those subjects that dropped out (n = 15) in terms of age, infant’s gestational age, body weight, education
level, census register, marital status, household income, parity, pregnancy method, and pregnancy
complications (Table 1, Figure 1).

Table 1 Characteristics of participants
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Characteristics All(98) Intervention

group(40)

Comparison

group(43)

Lost to
follow

up(15)

Statistics P

Age (M ± SD) 31.75±3.2 31.83±3.5 31.51±3 32.1±2.5 0.29 0.75b

Gestational age of

infant (M ±SD)

26.38±4.0 26.23±3.8 27±4.1 25.2±4.0 1.16 0.32b

Bodyweight(M ±SD) 64.1±8.85 63.19±8.4 6.15±9.15 61.8±8.8 1.87 0.16b

Level of education         1 0.61a

Junior college or
below

19 7 10 2    

University or above 80 33 33 14    

Census register         0.42 0.81a

Urban 61 26 25 10    

Rural 38 14 18 6    

Marital status         1.23 0.56c

Married 96 39 42 15    

Not married 3 1 1 1    

Income         5.34 0.25a

Less than ¥100,000 27 13 11 3    

¥100,000-¥200,000 39 15 20 4    

More than ¥200,000 33 12 12 9    

Parity         1.95 0.38a

No prior births 75 32 33 10    

1 or more prior births 24 8 10 6    

Pregnancy way         0.53 1c

pregnancy by nature 94 38 41 14    

Pregnancy by
medicine

5 2 2 1    

a Chi-square test, X2; b Analysis of variance, ANOVA; c Fisher’s exact test. Signi�cant at the 0.05 level.
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Characteristics All(98) Intervention

group(40)

Comparison

group(43)

Lost to
follow

up(15)

Statistics P

pregnancy
complications

        2.1 0.35a

No 72 33 30 13    

Yes 27 7 13 3    

a Chi-square test, X2; b Analysis of variance, ANOVA; c Fisher’s exact test. Signi�cant at the 0.05 level.

Table 2 Assessing the effects of depression, anxiety, fear, satisfaction with life, and mindfulness using
repeated measures analysis of variance
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Variable group T0 T1 T2 T3

EPDS intervention
group

14.1±3.62 13.42±3.41 12.12±4.38*ab 12.2±4.06*a

control group 13.74±3.44 13.79±3.15 13.95±4.01 14.4±3.86

SAS intervention
group

41.24±8.13 40.11±6.35* 37.51±5.83*a 39.46±9.91

control group 41.44±6.6 45.41±6.99a 43.63±10.64 43.46±11.09

W-DEQ-
A/B

intervention
group

72.19±22.15 60.79±18.53*a 62±24.94*a N/A

control group 70.78±18.04 75.73±17.83 72.95±22.49 N/A

SWLS intervention
group

25.98±3.98 28.35±3.99*a N/A 25.58±5.4*b

control group 24.78±5.48 24.47±4.04 N/A 22.47±5.74ab

FFMQ intervention
group

131±12.16 133.22±11.42* N/A 131.49±15.75*

control group 129.77±11.46 126.41±12.16 N/A 122.79±11.9a

T0=before the intervention; T1=after the intervention; T2=3 days after delivery; T3=42 days after
delivery.

EPDS, Edinburgh Postnatal Depression Scale; FFMQ, Five Facet Mindfulness Questionnaire; SAS, Self-
rating Anxiety Scale; SWLS, Satisfaction with Life Scale; W-DEQ-A/B, Delivery Expectancy/Experience
Questionnaire.

* There was a statistical difference between the intervention and control groups.

a Compared with T0, there was a statistical difference; b Compared with T1, there was a statistical
difference; c Compared with T2, there was a statistical difference.

The longitudinal data analysis results are presented in Table 2 and Figure2. Regarding depression, the
means of the two groups were compared at the same time points. At T0, the average score of the
intervention group was 0.36 points higher than the control group, with no statistical signi�cance (p =
0.65). After the intervention, the average score of the intervention group was lower than that of the control
group, with a difference of 0.37 points (p = 0.61). The difference between the two groups gradually
emerged over time: at T2 and T3, it was 1.83 points (p < 0.05) and 2.21 points (p = 0.01), respectively. A
comparison of mean values at different time points within the group showed that there was no statistical
signi�cance between the four time points in the control group; however, in the intervention group, the
mean scores at T2 and T3 were signi�cantly lower than at T0. Additionally, the mean scores at T2 were
signi�cantly lower than at T1.
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For anxiety, the comparison of the means of the two groups at the same time indicated that the
intervention group's average score was 0.2 points lower than that of the control group at T0, with no
statistical signi�cance (p = 0.91). After the intervention, the difference between the two groups widened to
5.31 points (p = 0.001) and 6.12 points (p = 0.003) at T2. However, the difference between the two groups
narrowed to 4 points at T3 (p = 0.1). Mean comparisons of within-group scores at different time points
indicated that in the control group, the mean scores at T1 were signi�cantly higher than those at T0;
however, in the intervention group, the mean scores at T2 were signi�cantly lower than those at T0.

On the W-DEQ-A/B, the mean score for the experimental group was 1.41 points lower than that of the
control group at T0 (p =0 .91). The mean score for the experimental group was 14.95 points lower (p <
0.01) than that of the control group at T1; however, the gap between the two groups narrowed at T2, and
the mean score for the experimental group was 10.95 points lower (p = 0.04) than that of the control
group. The mean comparison of scores with groups at different time points indicated that the difference
between the three time points in the control group was not statistically signi�cant; however, in the
experimental group, the mean scores at T1 and T2 were signi�cantly lower than those at T0.

Regarding satisfaction with life, the average score of the intervention group at T0 was only 1.2 points
lower than that of the control group (p =2.66). After the intervention, the difference between the two
groups widened to 3.86 points (p <0 .01). At T3, the difference between the two groups narrowed to 3.1
points (p = 0.015). Mean comparisons of within-group scores at different time points indicated those in
the control group, the mean scores at T3 were signi�cantly lower than those at T0 and T1. In contrast, in
the intervention group, the mean scores at T1 were signi�cantly higher than those at T0, and the mean
scores at T3 were signi�cantly higher than those at T1.

In the mindfulness questionnaire, the mean score of the intervention group at T0 was 1.23 points higher
than the control group (p = 0.64). After the intervention, the difference between the two groups widened to
6.81 points (p =0.01), and at T3, the difference widened to 8.7 points (p < 0.01). Within groups, mean
comparisons indicated that in the control group, the mean scores at T3 were signi�cantly lower than
those at T0, and the difference among the three time points in the intervention group was not signi�cant.

Discussion
A total of 83 pregnant women completed the study. The between-group difference in demographic
characteristics and psychological measures was not statistically signi�cant before the intervention. After
the intervention, self-reported fear, anxiety, and depression were signi�cantly reduced in the intervention
group compared with the control group. During the intervention, participants in the intervention group
learned mindfulness skills that allowed them to maintain lower levels of anxiety and depression and
higher levels of life satisfaction and mindfulness than the participants in the control group, at least 42
days after delivery.

In the emerging �eld of prenatal MBCP research, data on long-term effects are rare, and few related
studies are available. Gunilla et al. conducted a pilot randomized controlled trial (RCT) in which 193
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healthy pregnant women were randomly divided into two groups. The intervention group received training
for eight weeks in the MBCP program, and the women's outcomes were followed up at baseline, post-
intervention, and at 3, 9, and 12 months postpartum. Researchers found that the intervention signi�cantly
decreased their EPDS scores and improved their FFMQ scores from baseline to post-intervention, but
these effects did not persist at long-term follow-up assessments at 3, 9, and 12 months postpartum. This
phenomenon was more pronounced among women who did not continue practicing after receiving the
mindfulness intervention [37].In contrast to Gunilla et al.'s study, Miklowitz et al. found that after the
mindfulness intervention, women maintained lower levels of depression up to 6 months postpartum
[38].Furthermore, Luberto et al. conducted a single-arm study and found that the lower level of anxiety
from pre- to post-intervention lasted up to three months after delivery, and reductions in depressive
symptoms from pre- to post-intervention were further reduced at three months after delivery [39]. A
randomized controlled study by Vieten and Astin showed that MBCP programs reduced state anxiety and
negative emotions at 6 and 9 months of pregnancy in the intervention group [40]. This study found that
lower levels of depressive and anxiety symptoms and high levels of mindfulness were sustained for at
least 42 days postpartum. However, the effect of the intervention on anxiety decreased from 3 to 42 days
postpartum. This may be because participants were not encouraged to continue their mindfulness
training after the intervention cycle and the real life transitions that occurred postpartum.

With regard to fear, Duncan et al. conducted a pilot RCT with a small sample (n = 30) [41]. The
intervention they applied was the short form of the nine-week MBCP program, and They measured fear of
childbirth by W-DEQ. Similar to our study, they found that MBCP-based mindfulness training speci�cally
targeted labor fear reduced labor fear post-intervention. However, in contrast to our study, the effect lasted
until postpartum. This may be because Duncan's interventions targeted fear of childbirth and were given
for a more extended period. Furthermore, Duncan and Bardacke [42], Veringa et al. [43], and Byrne et al.
[44] found that Mindfulness interventions were effective in reducing fear of childbirth, which our �ndings
support. Finally, Veringa-Skiba et al. found that to reduce just one woman’s fear of childbirth to normal
levels, MBCP training needs to be provided to at least �ve pregnant women [45].

Regarding mindfulness, Byrne et al. found that postpartum mindfulness increased between 3 and 12
weeks after delivery in a pre-and post-partum design with 18 participants [46]. In this study, the
differences between the two groups were signi�cantly different at 3 and 42 days after delivery. Moreover,
the differences were more signi�cant 42 days after delivery than at three days, indicating that the
mindfulness intervention's effects continued for at least 42 days postpartum. Finally, Kantrowitz-Gordon
et al. [47] conducted a qualitative study with a convenience sample and found that mindfulness exercises
helped new mothers switch roles and �nd joy in early parenting. The participants also discovered the
bene�ts of living in the present, which can improve family relationships, help them empathize with their
partners, and be more likely to experience happiness, which, in turn, can increase life satisfaction and
happiness; this is consistent with our research.

Limitations
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In the present study, our result variables were measured by self-report questionnaires.

It is di�cult to avoid the risk of reporting bias. Further, the women were not blinded to treatment
conditions. Another limitation is that the participants were predominantly highly educated urban
residents; therefore, evaluating the program in a more diverse population is necessary.

Conclusions
The current study results show that the HPBP program has a certain effect on improving Chinese
pregnant women's physical and mental health. However, moderate effect sizes were observed from 3
days to 42 days after delivery in anxiety, depression, life satisfaction, and fear. Nevertheless, as it is
necessary to consider small to medium effect sizes in pre- to post-analysis research on mindfulness [48],
these results should be considered as this study examined whether these identi�ed differences persisted
up to 42 days postpartum in mental health. Furthermore, both groups reported a slight increase in
depression and anxiety and decreased life satisfaction and mindfulness levels at 42 days after delivery.
Postpartum intervention should be continued to ensure that the bene�cial effects of mindfulness
intervention are sustained [49].

The present study further demonstrates that mindfulness intervention effectively improves mental health
in different perinatal populations, which is consistent with previous studies [50–52]. Additionally, this
study is the �rst exploration of the psychological effects of localized MBCP courses on pregnant women
in China. Furthermore, few previous studies have assessed the effects of prenatal interventions until 42
days postpartum (T3). As such, this study adds to our knowledge of effective intervention strategies to
improve mental health and prevent perinatal depression in pregnant women.

A long-term longitudinal study is necessary to validate and further explore the effects of mindfulness on
mothers and their children. It would be interesting to assess whether the advantageous effects of HPBP
programs on mental health will persist over time, whether they are applied to more diverse populations,
and whether there are any bene�cial effects on childbirth self-e�cacy, coping with the stress of
pregnancy, coping with the pain of delivery, the long-term health outcomes of children, breastfeeding, and
behavior e�cacy measures such as the sense of attachment between mother and child. In addition, we
should further explore the curriculum model adapted to China and identify more suitable groups for
intervention to improve the e�ciency of the interventions. The mechanism behind the effect of
mindfulness intervention also needs to be studied.

List Of Abbreviations
ANOVA
analysis of variance
EPDS
Edinburgh Postnatal Depression Scale
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FFMQ
Five Facet Mindfulness Questionnaire
HPBP
Happiness Pregnant Birth Parenting
MBCP
mindfulness-based childbirth and parenting program
MBSR
mindfulness-based stress reduction
PPD
postpartum depression
RCT
randomized controlled trial
SAS
Self-rating Anxiety Scale
SWLS
Satisfaction with Life Scale
W-DEQ-A/B
Delivery Expectancy/Experience Questionnaire
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Figure 1

CONSORT diagram. Passage of participants through each trial stage
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Figure 2

Differences in depression and anxiety at T0, T1, T2, and T3; fear and satisfaction with life at T0, T1, and
T3; and mindfulness at T0, T1, and T2.


