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Background: Childbirth experience is a key determinant of maternal
psychological well-being, and WHO emphasize promoting positive birth
experiences. The Childbirth Experience Questionnaire (CEQ) is a widely used
measure of women's perceptions of labor and delivery. An improved version of
this instrument, the CEQ 2.0, has not yet been adapted or psychometrically
validated for use in mainland China. This study aimed to validate a Mainland
version of CEQ 2.0 (CEQ 2.0-M) among Chinese postpartum women.

Methods: A three-stage cross-sectional psychometric study was conducted
among 700 postpartum women recruited from a tertiary hospital in mainland
China (350 for EFA, 350 for CFA). Item analysis and dimensional refinement were
applied to revise the original 25-item Chinese CEQ 2.0 before factor analyses.
Structural validity was evaluated using parallel analysis, exploratory factor analysis
(EFA), and confirmatory factor analysis (CFA). Reliability was assessed via
Cronbach’s a and McDonald’'s w, and validity evidence included convergent,
discriminant, concurrent, and known-group analyses.

Results: In Stage 1, item analysis and theoretical review led to the refinement of
the original Chinese CEQ 2.0, resulting in a four-factor version with improved
conceptual clarity. In Stage 2, exploratory factor analysis supported this four-
factor structure, explaining 53.2% of the total variance. Confirmatory factor
analysis in Stage 3 indicated acceptable model fit (y?/df = 2.590; AGFIl = 0.892;
GFl = 0.927; CFl = 0.949; TLI = 0.934 and RMSEA = 0.068). Internal consistency
was satisfactory, with Cronbach’s a = 0.65-0.91 and McDonald's @ = 0.65-0.91
across subscales, and 0.84 and 0.80 respectively for the total scale. Evidence of
convergent, discriminant, concurrent, and known-group validity further
supported the scale's psychometric robustness.

Conclusions: The CEQ 2.0-M shows satisfactory psychometric properties and
offers a valid, reliable instrument for assessing childbirth experiences among
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Chinese postpartum women. Its concise structure and established construct
validity support its use in both clinical practice and research, particularly in
developing countries seeking culturally appropriate tools for perinatal

care evaluation.

birth experience, childbirth experience questionnaire, puerperal women, psychometric
evaluation, reliability, validity

1 Introduction

According to World Population Prospects data, approximately
130 million deliveries occurred in 2022 (1). Pregnancy and birth are
important turning points in women’s lives. On the one hand, they
bear significant physical discomfort and changes. Childbirth
signifies a pivotal shift in social identity for primiparous women,
while for multiparous women, it involves adapting to new family
structures and re-evaluating their roles (2). Aligning with the new
Global Strategy for Women’s, Children’s and Adolescents’ Health
(2016-2030), attention is now paid not only to the survival rate of
mothers and infants, but also to their abilities to maintain well-
being (3). Therefore, WHO recommends greater attention to the
importance of a “positive childbirth experience” (4).

However, different mothers have different childbirth
experiences. Current research shows negative birth experiences
are associated with increased risk of certain mental distress
factors, such as postpartum depression (5) and postpartum PTSD
(6). This leads to postpartum women feeling unsafety and losing
control (7), and affects subsequent birth plans (8), mother-infant
relationships (9), and other family relationships (10). In contrast, a
positive birth experience can bring enjoyment and a sense of pride,
and enhance abilities and expertise to raise infants (11).

Nevertheless, the birth experience is a complicated concept,
consisting of many different dimensions and factors, including
professional support (12), history of mental distress (13), fear of
childbirth (14), stressful delivery (15), complications during
pregnancy and birth (16), and so on. Previous research on
childbirth experiences has predominantly focused on studying
pathological psychological conditions (17), such as postpartum
depression (5) and fear of childbirth (14). More recently, scholars
have shifted their focus toward examining childbirth experiences
from a positive perspective or considering the broader context (18).
Antonovsky (19) introduced the Salutogenic Theory, which
suggests that when focusing on health, people should not only
consider the aspects related to disease, but also acknowledge the
positive aspects and utilize all available resources to enhance health
and prevent illness. Subsequently, Keyes (20) proposed that mental
health is a holistic and continuous state, which means that when
individuals strive to comprehend childbirth experiences, they need
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consider the positive, negative, and even neutral facets of
these encounters.

Recognizing the intricate composition of childbirth experiences,
a robust and culturally relevant measurement tool is imperative for
a comprehensive assessment. The Childbirth Experience
Questionnaire (CEQ) was first developed in 2010 to assess
women’s multidimensional experiences of labor and birth (21). In
2020, a revised version (CEQ2.0) was released to address
psychometric limitations identified in two of its original subscales
(22). Both the original and revised versions have been widely
translated and validated across countries and cultural settings
(23-26). In 2016, Liao translated a 25-item manuscript version of
the CEQ2.0 into simplified Chinese and conducted a validation
study in mainland China, which reported good reliability and
validity (27). Given that the 2016 version had already undergone
expert review and preliminary cultural adaptation, and showed
acceptable psychometric properties, it was adopted as the basis for
the present study without repeating the translation process.

In 2022, Lok et al. validated the official CEQ2.0 in Hong Kong
(CEQ2.0-R), but reported poor model fit in confirmatory factor
analysis, which led to the exclusion of additional items to improve
internal construct validity (28). Given that the Hong Kong sample
represented a predominantly high-income population, the findings
may not generalize to women from more diverse socioeconomic
backgrounds. In mainland China, where regional economic
disparities are considerable, it is important to assess childbirth
experiences among medium- and low-income groups. This study
aims to assess the psychometric properties of the existing simplified
Chinese version of CEQ2.0 in mainland China (CEQ2.0-M), with
potential implications for use in other developing countries.

2 Materials and methods
2.1 Participants

From February to October 2023, one cross-sectional study was
conducted in Guangdong China. Postpartum women who had

given birth within 3 to 5 days were recruited using convenience
sampling by maternity ward nurses. To be eligible for the study,
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participants had to meet the following criteria: (1) be aged 18 or
above; (2) be proficient in reading and writing Chinese. Exclusion
criteria were: (1) significant illnesses such as malignant tumors; (2)
unwillingness to participate or withdrawal from the study. These
inclusion and exclusion criteria were intended to ensure that
participants were physically and cognitively capable of completing
the questionnaire, and to minimize potential recall bias due to
medical complications.

The study was authorized by the Ethics Committee of the Jiangmen
Maternity and Child Health Care Hospital which is a tertiary hospital in
Guangdong, China (Protocol number: 2023022). All prospective
participants received detailed information about the study and gave
informed consent before joining the research voluntarily. Confidentiality
of the participants was guaranteed throughout the study.

The CEQ2.0-M used in this study consists of 22 items.
According to the COSMIN guideline recommending at least 10
participants per item, and assuming an 80% response rate, a
minimum of 275 completed questionnaires was estimated to be
required (29). Additionally, as one of the study objectives was to
confirm strong construct validity through confirmatory factor
analysis (CFA), a minimum sample size of 300 participants was
required. Therefore, we needed at least 575 participants for this
study. Nonetheless, as this study falls within a larger longitudinal
research project which we secured a larger sample size for, we
planned to use 350 participants (training sample) for item analysis
and exploratory factor analysis (EFA), while allocating another 350
participants (validation sample) for CFA.

2.2 Measures

Birth experience was measured by the earlier Chinese version of
CEQ2.0. The 22-item earlier Chinese version of CEQ2.0 evaluates
childbirth experience, covering four dimensions: own capacity,
perceived safety, professional support, and participation. Items are
rated on a 4-point Likert-type scale (1 = totally disagree to 4 = totally
agree). Using Visual Analogue Scales (VAS) to evaluate birth pain, the
sense of control, and the safety of puerperal women. The VAS-scale
scores were categorized into groups: 0-4 = 1, 5-6 = 2, 7-8 = 3, and 9-10
= 4. The total item score of higher means puerperal women has better
childbirth experience. However, the scale includes items with reverse
scoring. The simplified Chinese version used in this study was
originally translated by Liao based on the 25-item manuscript of
CEQ2.0, and had undergone expert review and preliminary cultural
adaptation (27). Therefore, re-translation was not conducted. To align
with the official 22-item version later published by Dencker et al., three
items were removed (22). In addition, consultations with obstetric
specialists were carried out to review the relevance of each item,
resulting in a wording change from “midwife” to “healthcare
professional.” This modification aligns more closely with the current
childbirth context in the mainland and facilitates better understanding
of the questionnaire content by maternal women.
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2.3 Statistical methods

All data were entered using Epidata 3.1 and analyzed using SPSS
26.0, AMOS 24.0, and JASP 0.19.3. Data analysis was structured in
three stages. In Stage 1, the reliability of the earlier 25-item Chinese
version of CEQ2.0 was assessed using both Cronbach’s ¢ and
McDonald’s @, followed by a confirmatory factor analysis (CFA) to
test its original four-factor structure. In Stage 2, item analysis was
conducted on the 22-item version of CEQ2.0-M, using item-total
correlations and high-low group comparisons to assess item
discrimination. An exploratory factor analysis (EFA) was conducted
on the training sample to examine the latent factor structure and item
performance, with the number of factors determined based on parallel
analysis, theoretical framework, and factor loading patterns. In Stage 3,
a confirmatory factor analysis (CFA) was performed on the validation
sample to verify the revised structure and refine model fit using
modification indices. Standardized factor loadings, average variance
extracted (AVE), and composite reliability (CR), Cronbach’s ¢, and
McDonald’s @ were computed to evaluate convergent validity and
internal consistency, and known-group validity was further examined
to assess the instrument’s ability to differentiate between
predefined subgroups.

2.3.1 Tests of reliability

Cronbach’s o coefficient was employed to assess the reliability
and internal consistency of the scale. A Cronbach’s & value > 0.70 is
generally considered as indicating good or acceptable
reliability (30).

2.3.2 Item analysis

Categorizing participants into high and low-scoring groups
based on the top and bottom 27% of scores, respectively. First, a
differential item functioning (DIF) analysis was performed on a
training sample was employed using ¢-test. Items with a t-value < 3
were removed (31). Second, the remaining items were retained if
their item-total correlation coefficient was > 0.3 (30).

2.3.3 Exploratory factor analysis

Prior to exploratory analysis, background equivalence between
the training and validation samples was examined using
independent-sample ¢ tests and chi-square tests. EFA was
conducted to determine structural validity. Before EFA, the
Kaiser-Meyer-Olkin (KMO) value and Bartlett’s test of sphericity
were checked for adequacy and correlation between items. The
criteria for adequacy were KMO > 0.80 (32), and p < 0.001 for
Bartlett’s test of sphericity (33). The number of factors to retain was
determined using multiple criteria, including the scree plot, the
Kaiser’s criterion (eigenvalues >1), and parallel analysis, in
combination with the theoretical framework of the original
CEQ2.0, which proposed a four-factor structure (26). Items with
a factor loading < 0.4 were removed (31).
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2.3.4 Confirmatory factor analysis

CFA was conducted to test the new model derived from the
prior EFA. The model fit of the CFA model was assessed by the
following indices and their corresponding cut-off criteria: y*/df < 3;
adjusted goodness of fit index (AGFI) > 0.85; goodness of fit index
(GFI) > 0.85; comparative fit index (CFI) > 0.90; root mean square
error of approximation (RMSEA) < 0.08 and Tucker-Lewis index
(TLI) 2 0.90 (34-39). The convergent validity and reliability of the
model were evaluated by the average variance extracted (AVE) and
composite reliability (CR), with the criteria of AVE > 0.5 and CR >
0.8 (31).

2.3.5 Concurrent validity

Concurrent validity was assessed in this study by collecting data
on participants’ satisfaction with childbirth alongside the CEQ2.0-
M scale. A question was included that directly inquired about their
satisfaction with childbirth experience using a continuous 0 to 10
scale with higher scores indicating greater satisfaction. Given the
ordinal distribution and skewness of CEQ2.0-M scores, Spearman’s
rank-order correlation was used to examine associations between
the total and subscale scores of CEQ2.0-M and the satisfaction
rating. Concurrent validity was determined by correlating the

TABLE 1 Sample characteristics (N = 700).

Training sample

Characteristics
n = 350

10.3389/fpsyt.2025.1488966

satisfaction scores with the overall and subscale scores of the
CEQ2.0-M.

2.3.6 Known-group validity

Known-group validity was examined to determine whether the
CEQ2.0-M could distinguish between subgroups based on
demographic and obstetric characteristics. Non-parametric tests
were used due to non-normal distribution of the CEQ2.0-M
scores. Mann-Whitney U test was used for comparisons between
two groups; Kruskal-Wallis H test was applied for multi-category
variables. Statistical significance was set at o. = 0.05(two-tails).

3 Result
3.1 Participant characteristics

Table 1 presents the demographic and obstetric characteristics
of the 700 puerperal women, divided into a training sample (n =
350) and a validation sample (n = 350). Participants’ average age
was 30.2(4.6). The unit of Monthly Family Income is in Chinese
Yuan (CNY), with an exchange rate of approximately 1 US Dollar ~

Validation sample

n =350

m:;er:r(‘gg‘;ge' years, 30.2 (4.6) 30.2 (47) 30.2 (4.6) 0.242 0.809
ngrt:éy(?m;y 2.827 0.587
< 3,000 31 (4.6) 15 (4.4) 18 (5.2)
3,000 - 4,999 101 (15.0) 58 (17.1) 44 (12.8)
5,000 — 9,999 286 (42.4) 138 (40.6) 151 (44.0)
10,000 — 20,000 201 (29.8) 100 (29.4) 102 (29.7)
> 20,000 56 (8.3) 29 (8.5) 28 (8.2)
Education, n (%) 0.002 ‘ 0.969
Secondary school or below 286 (41.8) 144 (41.6) 147 (42.5)
College or above 398 (58.2) 202 (58.4) 199 (57.5)
Mode of birth, n (%) 2.904 ‘ 0.407
Spontaneous vaginal birth 427 (61.8) 217 (62) 215 (61.6)
Assisted Vaginal birth 19 (2.7) 12 (3.4) 7 (2.0)
Planned caesarean 128 (18.5) 58 (16.6) 72 (20.6)
Emergency cesarean 117 (16.9) 63 (18.0) 55 (15.8)
Parity, n (%) 0.648 0.421
Primiparous 432 (62.4) 223 (63.9) 214 (61.5)
Multiparous 260 (37.6) 126 (36.1) 134 (38.5)

*Missing values for each variable do not exceed 3.6%.

*Missing values indicate incomplete data and were excluded from statistical analysis for this variable.
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7.2 Chinese Yuan as of November 2023. No significant differences
were found between the training and validation samples in terms of
maternal age, monthly family income, education level, parity, or
mode of birth, indicating good comparability between the
two groups.

3.2 Reliability and validity assessment of
the earlier Chinese version of CEQ2.0

The Cronbach’s o and McDonald’s @ coefficients for the
subdimensions were as follows: Own Capacity, 0.69 (¢) and 0.71
(w); Professional Support, 0.41 () and 0.69 (w); Perceived Safety,
0.71 (&) and 0.74 (w); and Participation, 0.24 () and 0.33 (w). The
overall reliability coefficients for the scale were 0.80 for both
Cronbach’s @ and McDonald’s @.

The earlier Chinese version of CEQ2.0 fit the data into the
model using confirmatory factor analysis (CFA). However, the
model did not fit well with the data (){2 /df =4.170; GFI=0.78;
AGFI=0.74; CFI=0.73; IFI=0.73; RMSEA=0.09, Table 2).
Therefore, a psychometric evaluation of the earlier Chinese
version of CEQ2.0 is necessary.

3.3 Refinement and psychometric
evaluation of the CEQ2.0-M

3.3.1 Item reduction

The total 22-item scores range from 28 to 80. After conducting
independent sample t-tests on the high and low-scoring groups,
items with f-values less than 3 were excluded, including item 5 and
9. While it was found that item 15 and 16 scored lower in the high-
scoring group than in the low-scoring group, they were also
removed. After calculating the item-total correlations, it was
found that item 23 had correlations less than 0.3. Therefore, 17
items were retained for further psychometric evaluation.

3.3.2 Structural validity

The Kaiser-Meyer-Olkin (KMO) measure verified the
sampling adequacy for the analysis, with an overall MSA of 0.862.
Bartlett’s test of sphericity was significant (y* = 2692.06, df = 136, p
< 0.001), indicating sufficient correlations among items for
conducting factor analysis. Parallel analysis indicated a three-
factor solution. Parallel analysis suggested a three-factor solution,

10.3389/fpsyt.2025.1488966

as only the first three eigenvalues exceeded the simulated values.
However, the fourth eigenvalue (1.14) was only slightly below the
simulated threshold (1.20), suggesting a borderline factor.
Considering the theoretical four-factor structure of the original
CEQ2.0 and the conceptual clarity of the extracted factors, a four-
factor solution was retained. To further support this decision,
confirmatory factor analyses were subsequently conducted to
compare the model fit of both three- and four-factor structures.

Exploratory factor analysis was conducted using principal axis
factoring with oblimin rotation to allow for correlations among
factors. After oblimin rotation, the four-factor solution accounted
for 53.2% of the total variance. Items CEQ3, CEQI12, and CEQ20
were removed due to low factor loadings (< 0.40), resulting in a 14-
item solution. After removing these items, the final four-factor
solution accounted for 58.0% of the total variance, indicating a
modest improvement in explained variance. Finally, 14-items were
retained, including 5 items for “Professional Support”, 5 items for
“Own Capacity”, 2 items for “Negative Emotion”, and 2 items for
“Perceived Safety” (Table 3).

Confirmatory factor analyses were conducted to examine the
model fit of both the three-factor and four-factor structures derived
from the exploratory analyses. The three-factor model, as suggested
by parallel analysis, showed suboptimal fit indices (y’/df = 4.455;
AGFI = 0.826; GFI = 0.874; CFI = 0.870; TLI = 0.843 and RMSEA =
0.100), indicating a poor fit to the data. In contrast, the four-factor
model based on the theoretical structure of the original CEQ2.0 and
the revised item configuration showed satisfactory fit (y*/df = 2.590;
AGFI = 0.892; GFI = 0.927; CFI = 0.949; TLI = 0.934 and RMSEA =
0.068). These results confirmed the structural validity of the four-
factor model of the CEQ2.0-M, which was subsequently adopted as
the final model (Table 2).

3.3.3 Convergent validity and discriminant validity

Based on the study, all the subscales of the CEQ2.0-M had a
significant and high positive correlation with the total score. This
indicates adequate convergent validity. Specifically, higher
childbirth experience score meant the puerperal women felt
higher professional support (r =0.68; p < 0.001), felt more
confident in their own capacity (r =0.83; p < 0.001), felt less
negative emotion (r =0.64; p < 0.001), had higher perceived safety
(r =0.68; p < 0.001). The scale suggests a reasonable level of
discriminant validity, considering that the correlations between
each dimension do not exceed the square root of their respective
AVE values.

TABLE 2 Goodness of fit indicators of the test for both the earlier Chinese version of CEQ2.0 factor model and CEQ2.0-M factor model.

Model N ;{Z/df GFI AGFI CFI IFI TLI RMSEA
Acceptable value / <3.000 ‘ >0.850 >0.850 >0.900 ‘ >0.900 >0.900 <0.080
the earlier Chinese version of CEQ2.0 350 4170 ‘ 0.781 0.736 0.726 ‘ 0.729 0.695 0.095
CEQ2.0-M: 3-factor model 350 4.455 ‘ 0.874 0.826 0.870 ‘ 0.871 0.843 0.100
CEQ2.0-M: 4-factor model 350 2.590 ‘ 0.927 0.892 0.949 ‘ 0.949 0.934 0.068

°/df, chi-square divided by degrees of freedom; GFI, goodness-of-fit index; AGFI, adjusted goodness-of-fit index; CFI, comparative fit index; IFI, incremental fit index; TLI, Tucker-Lewis index;

RMSEA, root mean square error of approximation.

CEQ2.0-M models were developed based on either parallel analysis (3-factor) or theoretical structure (4-factor).
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TABLE 3 Rotated factor matrix of the CEQ2.0-M.

Factor

Professional Support

10.3389/fpsyt.2025.1488966

Factor loading

F2 F3

19 My impression of the team’s medical skills made me feel secure. 0.866

18 The midwife helped me to find my inner strength. 0.865

17 The midwife conveyed an atmosphere of calm. 0.861

14 I received the information I needed during labor and birth. 0.755

13 Both my partner and I were treated with warmth and respect. 0.700
Own Capacity

2 I felt strong during labor and birth. 0.768

7 I felt that T handled the situation well. 0.698

4 I felt capable during labor and birth. 0.624

6 I felt happy during labor and birth. 0.424

1 Labor and birth went as I had expected. 0.419
Negative Emotion

22 Some of my memories from childbirth make me feel depressed. ® 0.895

21 I have many negative memories from childbirth. 0.781
Perceived Safety

” As. a vx'fhole, how much control did you feel you had during 0712

childbirth? *

25 As a whole, how secure did you feel during childbirth? * 0.590
Eigenvalue 5911 2.102 1.623 1.143
Percent of variance of Rotation Sums of Squared Loadings 21.50% 13.40% 9.70% 8.50%
Total percent of variance explained 53.20%

Extraction method: Principal Axis Factoring. Rotation method: Oblimin rotation. The number of factors was determined based on parallel analysis.
Items were removed due to low factor loadings: “I took part in decisions regarding my care and treatment as much as I wanted,” “I have many positive memories from childbirth,” and “T felt

scared during labor and birth.”

Visual analogue scale (VAS); ® Reversed item: Reversely coded before inclusion in the analysis.

3.3.4 Concurrent validity

Results showed that higher satisfaction with childbirth was
significantly correlated with higher CEQ2.0-M score (r =0.54; p <
0.001), felling more confident in their Own Capacity (r=0.50; p <
0.001), having higher Perceived Safety (r =0.41; p < 0.001), felling
higher Professional Support (r =0.32; p < 0.001), felling less
Negative Emotion (r =0.29; p < 0.001). These findings suggest
adequate concurrent validity of the CEQ2.0-M scale.

3.3.5 Known-group validity

To assess known-group validity, CEQ2.0-M scores were
compared across subgroups defined by obstetric characteristics
using Mann-Whitney U and Kruskal-Wallis H tests. Significant
differences in total scores of CEQ2.0-M were observed across
subgroups defined by maternal age (p < 0.001), education level
(p=0.566), mode of birth (p=0.015), parity (p < 0.001), perineal
laceration (p = 0.074), and companionship during labor (p = 0.852).
Additionally, subgroup differences were found at the subscale level.

Frontiers in Psychiatry

Education level was associated with differences in Own Capacity (p
= 0.014), and women with perineal laceration scored significantly
higher in Negative Emotion (p = 0.042) and professional support (p
< 0.001). No significant differences in CEQ2.0-M scores were found
across subgroups defined by preterm birth status. Although
companionship during labor was analyzed, no significant
differences were found at the subscale level, and the variable was
retained in the table for completeness. Detailed results for total and
subscale comparisons are presented in Table 4.

3.3.6 Reliability

The overall scale showed acceptable reliability with o= 0.84 and
@ = 0.80. For the subscales, the Cronbach’s a/McDonald’s @ values
were as follows: Professional Support: 0.91/0.91; Own Capacity:
0.78/0.78; Negative Emotion: 0.84/0.84; Perceived Safety: 0.65/0.65.
While most subscales showed satisfactory internal consistency, the
Perceived Safety subscale showed relatively lower reliability, which
may be due to the limited number of items (n = 2). As the data were
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TABLE 4 Known-group validity of the CEQ2.0-M: Differences in domain scores and total score across demographic and obstetric variables. (N=700).

CEQ-E 2.0
Total Score

M(SD) M(SD)

Maternal age

Domain 1
Professional
support

Domain 4
Perceived
Safety

M(SD)

Domain 3
Negative
Emotion

M(SD)

Domain 2
Own Capacity

M(SD)

<35 years 578 43.62(6.32) 17.55(2.53) 14.89(2.93) 5.63(1.77) 5.54(1.65)

>35 years 113 46.46(6.69) 17.99(2.43) 16.32(2.93) 6.13(1.83) 6.03(1.48)

p-value < 0.001 0.087 <0.001 0.003 0.003

Education

Secondary school

or below 286 44.25(6.60) 17.49(2.55) 15.43(3.13) 5.59(1.85) 5.74(1.67)

College or above 398 43.94(6.37) 17.72(2.50) 14.91(2.86) 5.78(1.74) 5.53(1.60)

p-value 0.566 0.170 0.014 0.187 0.154

Mode of birth

35;1?531; 127 44.64(6.27) 17.72(2.60) 15.22(2.86) 5.87(1.71) 5.84(1.57)

Assisted vaginal birth 19 40.55(7.24) 16.95(2.25) 13.29(3.97) 5.05(1.75) 5.26(1.59)

Planned caesarean 128 43.74(6.29) 17.30(2.44) 15.59(2.69) 5.51(1.86) 5.34(1.62)

Emergency cesarean 117 42.99(6.92) 17.75(2.32) 14.58(3.37) 5.46(1.95) 5.20(1.75)

p-value 0.015 0.120 0.020 0.026 <0.001
‘ Parity

Primiparous 432 42.58(6.49) 17.36(2.56) 14.26(2.90) 5.70(1.65) 5.27(1.62)

Multiparous 260 44.99(6.28) 17.79(2.48) 15.65(2.90) 5.72(1.86) 5.84(1.60)

p-value < 0.001 0.017 <0.001 0.626 < 0.001
‘ Perineal laceration

No 354 43.63(6.68) 17.55(2.37) 15.10(3.12) 5.58(1.84) 5.39(1.69)

Yes 338 44.57(6.19) 17.71(2.66) 15.15(2.82) 5.85(1.72) 5.87(1.54)

p-value 0.074 0.198 0.909 0.042 <0.001
‘ Companionship during labor

No 131 44.40(6.50) 17.41(2.53) 15.32(2.90) 5.95(1.71) 5.73(1.66)

Yes 556 44.03(6.47) 17.70(2.52) 15.08(3.00) 5.66(1.80) 5.59(1.63)

p-value 0.852 0.180 0.469 0.117 0.431

M, mean; SD, standard deviation. p-values were calculated using Mann-Whitney U or Kruskal-Wallis H tests. Missing data per variable did not exceed 1.5% of the total sample.

collected within five days after delivery to reduce recall bias, test—
retest reliability was not conducted.

4 Discussion

Childbirth experience has a lasting impact on maternal physical
and mental health, and robust measurement is essential for
designing effective clinical interventions. Such studies therefore
require instruments with sound psychometric properties to
capture childbirth experience accurately. CEQ2.0, as a tool for
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measuring childbirth experience, has been translated and used in
multiple countries—showing generally sound psychometric
performance (26, 40, 41). However, evidence from mainland
China and other developing Asian settings remains limited.
Building on the earlier 25-item Chinese adaptation of the CEQ
2.0, the present study developed and validated a 14-item version
(CEQ 2.0-M) through item analysis, confirming a robust four-factor
structure with satisfactory reliability and construct validity. These
findings support the use of the CEQ 2.0-M for both clinical
screening and future research in Asian settings and other
developing, low- and middle-income contexts.
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Validity evidence for the CEQ 2.0-M encompassed structural
validity (including parallel analysis and CFA), convergent validity,
discriminant validity, concurrent validity, and known-group
validity. Reliability was examined via item-total correlations,
Cronbach’s o and McDonald’s @. The results suggest that after
the psychometric evaluation, the CEQ2.0-M shows good reliability
and validity across all aspects.

As shown by the suboptimal reliability indices and inadequate
CFA fit of the original 25-item Chinese CEQ 2.0, its internal
consistency proved insufficient—a limitation also observed in the
Hong Kong adaptation (28), underscoring the need for structural
refinement. We therefore conducted systematic item analysis
followed by EFA and CFA to derive a refined structure. The
resulting 14-item version preserved the original four theoretical
domains, with items selectively removed based on psychometric
performance. Own Capacity and Professional Support remained
largely intact, Perceived Safety was modestly refined, while the
underperforming Participation items were omitted and replaced by
a Negative Emotion domain. Although this trajectory parallels the
Hong Kong adaptation, our domain labels and item composition
differ in three of the four factors, underscoring contextual nuances
that future cross-cultural work should address (28).

4.1 Discussion of dimensions

While parallel analysis initially supported three factors, the
fourth eigenvalue was marginally below the threshold and the
fourth domain remained conceptually meaningful (22).
Combined with superior CFA fit for the four-factor model, this
justified retaining all four domains in the CEQ 2.0-M.

Factor 1 was labeled “Professional Support” and included items
reflecting interactions between puerperal women, their families and
healthcare professional. It also covers some significant elements like
compassion, understanding, dignity, and respect—consistent with
the original conceptualization (22). Consistent with previous
studies, the quality of professional support is a key determinant
of childbirth experience (42). Effective support extends beyond
verbal communication alone (12). It implies that healthcare
professional should be conscious of the fact that their attitudes
toward childbirth can also influence women’s perceptions of their
childbirth experience (43). This helps healthcare professional
contemplate their role orientation (44) and adjust their approach
during labor and delivery. Removing items about accompanies and
encouragement from healthcare professional may be because these
items couldn’t precisely measure the actual support during
childbirth. Research shows that one-third of women feel the
support from midwives doesn’t meet their expectations, possibly
due to high expectations and limited healthcare resources. These
findings underscore the need to clarify and strengthen midwifery
support, particularly in resource-limited settings (45). Known-
group analyses indicated that Professional Support scores differed
significantly only by parity in our sample, whereas the Icelandic
validation found differences by age, income, parity, and birth mode.
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Both studies reported no education-level effects, suggesting that
cultural and healthcare system factors may modulate subgroup
influences on perceived professional support (25).

Factor 2, labeled “Own Capacity,” includes items reflecting
women’s perceived self-efficacy—such as feelings of empowerment,
positive anticipation, and emotional uplift (22). These appear related
to puerperal women’s self-efficacy. This accords with earlier studies
indicating that enhanced self-efficacy of puerperal women can
improve birth experiences and perinatal outcomes (46). Meeting
women’s expectations raises their birth satisfaction, so helping set
flexible anticipation, assists this (47). Healthcare professionals should
also address emotional needs during delivery and labor to indirectly
improve birth satisfaction (48). Moreover, expressing trust in
women’s capabilities further empowers them throughout childbirth
(49). Through item analysis, the statement “T was tired during labor
and birth” showed poor discrimination and was thus removed after
expert review, as fatigue is a ubiquitous labor experience. Known-
group analyses indicated that Own Capacity scores differed
significantly by maternal age, education level, mode of birth, and
parity in our sample, whereas perineal laceration and birth
companionship showed no effect. In contrast, the Swedish
validation observed significant differences only for parity and birth
mode, while the Icelandic study reported subgroup effects for age,
education, parity, and birth mode. These variations likely reflect
differences in cultural expectations and maternity care practices
across settings (25, 41).

Factor 3 “Negative Emotion” covers fear of birth, depression,
and negative memories. This is a new factor identified through
exploratory analysis, though the original study classified these
under “Perceived Safety” (22). This aligns with findings that
higher negative emotion scores are associated with poorer
childbirth experiences (50). Although these negative emotions do
not necessarily indicate clinical disorders, they still merit attention
alongside established concerns of postpartum depression and PTSD
(17). Known-group analyses revealed that Negative Emotion scores
differed significantly by maternal age, mode of birth, and the
presence of perineal laceration.

Factor 4 “Perceived Safety” includes items relevant to puerperal
women’s sense of security and control during delivery and labor
(22). Previous research shows heightened feelings of security and
trust promotes a sense of internal control associated with positive
birth experiences (51). It’s worth noting that both the CEQ2.0-R
(Hong Kong version) and the CEQ2.0-M excluded the dimension of
“participation” which was newly developed in the CEQ2.0 (22, 28).
This suggests Chinese women typically make decisions about the
method of childbirth based on the advice and guidance provided by
healthcare professionals (52). Known-group analyses showed
significantly lower Perceived Safety scores among younger
mothers, women undergoing operative or emergency births,
preterm deliveries, and those with perineal laceration,
underscoring the domain’s discriminant validity. In contrast with
the Hong Kong revision—whose Perceived Safety items center on
negative post-birth memories (“I have many negative memories
from childbirth”; “Some of my memories from childbirth make me
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feel depressed”)—our CEQ 2.0-M operationalizes this domain
through immediate feelings of control and security during labor
(“As a whole, how much control did you feel you had during
childbirth?”; “As a whole, how secure did you feel during
childbirth?”). This shift from retrospective affect to real-time
appraisal may account for the different subgroup patterns
observed between the two studies.

4.2 Strengths and limitations

A key strength of the CEQ 2.0-M is its concise 14-item format,
enhancing feasibility for postpartum women who may experience
fatigue with longer instruments. Secondly, following psychological
measurement assessments among individuals with low to
moderate incomes, the questionnaire could be considered for
broader application in developing countries. Despite these
strengths, several limitations should be noted. The sample was
recruited from third-tier cities in China, and specific
environmental factors may constrain generalizability of the
findings to other regions or contexts. Additionally, “Negative
emotion” and “Perceived safety” subscales have fewer items,
which may marginally impact reliability. Test-retest reliability
was not assessed to minimize recall bias, representing another
limitation to be addressed in future studies.

5 Conclusion

This study showed that the 14-item, 4-domain Chinese version
of the Childbirth Experience Questionnaire (CEQ2.0-M) has
adequate psychometric properties for effectively assessing
childbirth experiences of postpartum women. The CEQ2.0-M
domains are, “Professional Support” (5 items), “Own Capacity” (5
items), “Negative Emotion” (2 items), and “Perceived Safety” (2
items). This study suggested that the CEQ2.0-M has good reliability
and validity.

In clinical practice, the CEQ2.0-M provides valuable insights
into postpartum women’s childbirth experiences and enables timely
interventions based on identified needs. Furthermore, healthcare
professionals can use patients’ CEQ2.0-M scores to evaluate if
adequate professional and emotional support was provided
throughout the labor and delivery process, aiding in assessments
of care quality and compassion. Future research with diverse
populations and healthcare settings is recommended to further
establish generalizability of the scale.

Data availability statement

The datasets for this article are not publicly available due to
participant privacy concerns and the protection mandated by the
Ethics Committee of the Jiangmen Maternity and Child Health
Care Hospital. Requests to access the datasets should be directed to
jmbjykjk@163.com.

Frontiers in Psychiatry

10.3389/fpsyt.2025.1488966

Ethics statement

The studies involving humans were approved by Jiangmen
Maternity and Child Health Care Hospital, Jiangmen, China (Protocol
number: 2023022). The studies were conducted in accordance with the
local legislation and institutional requirements. The participants
provided their written informed consent to participate in this study.

Author contributions

JW: Data curation, Methodology, Project administration,
Writing — original draft, Writing — review & editing. YH: Project
administration, Supervision, Writing - original draft, Writing -
review & editing. HG: Investigation, Writing — original draft. MH:
Investigation, Writing — original draft. JL: Investigation, Writing —
original draft. ZW: Project administration, Writing — original draft.
YG: Methodology, Project administration, Supervision, Writing —
review & editing. XF: Methodology, Project administration,
Supervision, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Acknowledgments

We are particularly grateful for the assistance given by other
colleague of nursing department in Jiangmen Maternity and Child
Health Care Hospital.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that Generative AI was used in the
creation of this manuscript. ChatGPT (GPT-4 model, OpenAl,
accessed via ChatGPT Plus, version May 2024) was used to assist
with English language editing. The authors confirm that all ideas,
data interpretation, and final manuscript content are their own.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

frontiersin.org


mailto:jmbjykjk@163.com
https://doi.org/10.3389/fpsyt.2025.1488966
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Wu et al.

References

1. United Nations Department of Economic and Social Affairs Population Division.
World population prospects 2022 (2022). Available online at: https://population.un.
org/wpp/Download/Standard/MostUsed/ (Accessed September 19, 2023).

2. MacLellan J. Vulnerability in birth: A negative capability. J Clin Nurs. (2020)
29:3565-74. doi: 10.1111/jocn.15205

3. Kuruvilla S, Bustreo F, Kuo T, Mishra CK, Taylor K, Fogstad H, et al. The Global
strategy for women’s, children’s and adolescents’ health (2016-2030): a roadmap based
on evidence and country experience. Bull World Health Organ. (2016) 94:398-400.
doi: 10.2471/BLT.16.170431

4. World Health Organization. WHO recommendations: intrapartum care for a positive
childbirth experience — Executive summary (2018). Available online at: https://www.who.int/
publications-detail-redirect/ WHO-RHR-18.12 (Accessed September 19, 2023).

5. Jaramillo I, Karl M, Bergunde L, Mack JT, Weise V, Weidner K, et al. Maternal
postpartum depressive symptoms: The predictive role of objective and subjective birth
experience and hair glucocorticoids. J Affect Disord. (2023) 339:974-83. doi: 10.1016/
jjad.2023.07.034

6. Yakupova V, Suarez A. Postpartum PTSD and birth experience in Russian-
speaking women. Midwifery. (2022) 112:103385. doi: 10.1016/j.midw.2022.103385

7. Vedeler C, Eri TS, Nilsen RM, Blix E, Downe S, van der Wel KA, et al. Women’s
negative childbirth experiences and socioeconomic factors: Results from the Babies
Born Better survey. Sexual Reprod Healthcare: Off ] Swedish Assoc Midwives. (2023)
36:100850. doi: 10.1016/j.srhc.2023.100850

8. Joensuu JM, Saarijarvi H, Rouhe H, Gissler M, Ulander V-M, Heinonen §, et al. Effect of
the maternal childbirth experience on a subsequent birth: a retrospective 7-year cohort study
of primiparas in Finland. BM]J Open. (2023) 13:¢069918. doi: 10.1136/bmjopen-2022-069918

9. Seefeld L, von Soest T, Dikmen-Yildiz P, Garthus-Niegel S. Dyadic analyses on the
prospective association between birth experience and parent-child-bonding: The role of
postpartum depression, anxiety, and childbirth-related posttraumatic stress disorder. J
Anxiety Disord. (2023) 98:102748. doi: 10.1016/j.janxdis.2023.102748

10. Corner GW, Rasmussen HF, Khaled M, Morris AR, Khoddam H, Barbee N, et al.
The birth of a story: Childbirth experiences, meaning-making, and postpartum
adjustment. J Fam Psychol. (2023) 37:667-79. doi: 10.1037/fam0001062

11. Neucom ZA, Prandl KJ. Exploring Western Australian Women’s experiences of
sharing positive birth stories. BMC Pregnancy Childbirth. (2022) 22:978. doi: 10.1186/
512884-022-05226-5

12. Shamoradifar Z, Asghari-Jafarabadi M, Nourizadeh R, Mehrabi E, Areshtanab
HN, Shaigan H. The impact of effective communication-based care on the childbirth
experience and satisfaction among primiparous women: an experimental study. J Egypt
Public Health Assoc. (2022) 97:. doi: 10.1186/s42506-022-00108-2

13. Hildingsson I, Rubertsson C. Childbirth experiences among women with fear of
birth randomized to internet-based cognitive therapy or midwife counseling. J
Psychosom Obstet Gynaecol. (2020) 41:205-14. doi: 10.1080/0167482X.2019.1634047

14. Ruger-Navarrete A, Vazquez-Lara JMaria, Antinez-Calvente I, Rodriguez-Diaz
L, Riesco-Gonzalez FJ, Palomo-Gomez Roclo, et al. Antenatal fear of childbirth as a risk
factor for a bad childbirth experience. Healthcare (Basel). (2023) 11:297. doi: 10.3390/
healthcare11030297

15. Gaudernack LC, Michelsen TM, Egeland T, Voldner N, Lukasse M. Does
prolonged labor affect the birth experience and subsequent wish for cesarean section
among first-time mothers? A quantitative and qualitative analysis of a survey from
Norway. BMC Pregnancy Childbirth. (2020) 20:605. doi: 10.1186/s12884-020-03196-0

16. Cross H, Krahé C, Spiby H, Slade P. Do antenatal preparation and obstetric
complications and procedures interact to affect birth experience and postnatal mental
health? BMC Pregnancy Childbirth. (2023) 23:543. 10.1186/s12884-023-05846-5

17. McKelvin G, Thomson G, Downe S. The childbirth experience: A systematic
review of predictors and outcomes. Women Birth. (2021) 34:407-16. doi: 10.1016/
j.wombi.2020.09.021

18. Shorey S, Ng ED. Application of the salutogenic theory in the perinatal period: A
systematic mixed studies review. Int J Nurs Stud. (2020) 101:103398. doi: 10.1016/
jijnurstu.2019.103398

19. Antonovsky A. Unraveling the mystery of health: How people manage stress and
stay well. San Francisco, CA, US: Jossey-Bass (1987). p. 218.

20. Keyes CL. Promoting and protecting mental health as flourishing: a
complementary strategy for improving national mental health. Am Psychol. (2007)
62:95-108. doi: 10.1037/0003-066X.62.2.95

21. Dencker A, Taft C, Bergqvist L, Lilja Hékan, Berg M. Childbirth experience
questionnaire (CEQ): development and evaluation of a multidimensional instrument.
BMC Pregnancy Childbirth. (2010) 10:81. doi: 10.1186/1471-2393-10-81

22. Dencker A, Bergqvist L, Berg M, Greenbrook JTV, Nilsson C, Lundgren I.
Measuring women’s experiences of decision-making and aspects of midwifery support:
a confirmatory factor analysis of the revised Childbirth Experience Questionnaire.
BMC Pregnancy Childbirth. (2020) 20:199. doi: 10.1186/s12884-020-02869-0

Frontiers in Psychiatry

10.3389/fpsyt.2025.1488966

23. Walker KF, Wilson P, Bugg GJ, Dencker A, Thornton JG. Childbirth experience
questionnaire: validating its use in the United Kingdom. BMC Pregnancy Childbirth.
(2015) 15:86. doi: 10.1186/s12884-015-0513-4

24. Soriano-Vidal FJ, Oliver-Roig A, Cabrero-Garcia J, Congost-Maestre N, Dencker
A, Richart-Martinez M. The Spanish version of the Childbirth Experience
Questionnaire (CEQ-E): reliability and validity assessment. BMC Pregnancy
Childbirth. (2016) 16:372. doi: 10.1186/s12884-016-1100-z

25. Lisa Sigurdardottir V,L, Mangindin E, Stoll K, Marie Swift E. Childbirth
experience questionnaire 2 - Icelandic translation and validation. Sexual Reprod
Healthcare. (2023) 37:100882. doi: 10.1016/j.srhc.2023.100882

26. Machin-Martin E, Gonzalez-de La Torre H, Bordon-Reyes H, Jeppesen-
Gutiérrez J, Martin-Martinez A. Cultural adaptation, validation and evaluation of the
psychometric properties of Childbirth Experience Questionnaire version 2.0 in the
Spanish context. BMC Pregnancy Childbirth. (2024) 24:207. doi: 10.1186/s12884-024-
06400-7

27. Liao P. The study of maternal childbirth experience of spontaneous labor.
(master’s thesis) Hefei, China: Anhui Medical University (2016).

28. Lok KYW, Fan HSL, Ko RWT, Kwok JYY, Wong JYH, Fong DYT, et al.
Validating the use of the revised childbirth experience questionnaire in Hong Kong.
BMC Pregnancy Childbirth. (2022) 22:126. doi: 10.1186/s12884-022-04456-x

29. COSMIN. Guideline for systematic reviews of outcome measurement
instruments (2022). Available online at: https://www.cosmin.nl/tools/guideline-
conducting-systematic-review-outcome-measures/?portfolioCats=19. (Accessed
November 8, 2023).

30. Boateng GO, Neilands TB, Frongillo EA, Melgar-Quifionez HR, Young SL. Best
practices for developing and validating scales for health, social, and behavioral research:
A primer. Front Public Health. (2018) 6:149. doi: 10.3389/fpubh.2018.00149

31. Wu ML. Statistical analysis of the questionnaire: SPSS operation and application.
(2010). (Chongging, China: Chongging University Press).

32. Beavers AS, Lounsbury JW, Richards JK, Huck SW, Skolits GJ, Esquivel SL.
Practical considerations for using exploratory factor analysis in educational research.
Pract Assessment Research Evaluation. (2013) 18:6. doi: 10.7275/qv2q-rk76

33. Henson RK, Roberts JK. Use of exploratory factor analysis in published research:
common errors and some comment on improved practice. Educ Psychol Meas. (2006)
66:393-416. doi: 10.1177/0013164405282485

34. Anderson JC, Gerbing DW. The effect of sampling error on convergence,
improper solutions, and goodness-of-fit indices for maximum likelihood
confirmatory factor analysis. Psychometrika. (1984) 49:155-73. doi: 10.1007/
BF02294170

35. Marsh HW, Hau K-T. Assessing goodness offit. ] Exp Education. (1996) 64:364-90.
doi: 10.1080/00220973.1996.10806604

36. McDonald RP, Ho M-HR. Principles and practice in reporting structural
equation analyses. Psychol Methods. (2002) 7:64. doi: 10.1037/1082-989X.7.1.64

37. Schermelleh-Engel K, Moosbrugger H, Miiller H. Evaluating the fit of structural
equation models: tests of significance and descriptive goodness-of-fit measures, Vol. 8.
(2003). (Koblenz-Landau Germany: Department of Psychology, University of Koblenz-
Landau).

38. Schreiber JB, Nora A, Stage FK, Barlow EA, King J. Reporting structural equation
modeling and confirmatory factor analysis results: A review. ] Educ Res. (2006) 99:323—
38. doi: 10.3200/JOER.99.6.323-338

39. Wheaton B, Muthén B, Alwin DF, Summers GF. Assessing reliability and
stability in panel models. Sociol Methodol. (1977) 8:84-136. doi: 10.2307/270754

40. Walker KF, Dencker A, Thornton JG. Childbirth experience questionnaire 2:
Validating its use in the United Kingdom. Eur J Obstetrics Gynecology Reprod Biology:
X. (2020) 5:100097. doi: 10.1016/j.eurox.2019.100097

41. Peters LL, van der Pijl MSG, Vedam S, Barkema WS, Van Lohuizen MT,
Jansen DEMC, et al. Assessing Dutch women’s experiences of labour and birth:
adaptations and psychometric evaluations of the measures Mothers on Autonomy in
Decision Making Scale, Mothers on Respect Index, and Childbirth Experience
Questionnaire 2.0. BMC Pregnancy Childbirth. (2022) 22:134. doi: 10.1186/s12884-
022-04445-0

42. Hildingsson I, Karlstrom A, Larsson B. Childbirth experience in women
participating in a continuity of midwifery care project. Women Birth. (2021) 34:
€255-61. doi: 10.1016/j.wombi.2020.04.010

43. Gonzalez-Mesa E, Jimenez-Lopez Jests, Blasco-Alonso M, Lubian-Lopez D.
Obstetricians’ Attitude towards childbirth. Int ] Environ Res Public Health. (2021)
18:10650. doi: 10.3390/ijerph182010650

44. Wanyenze EW, Nalwadda GK, Tumwesigye NM, Byamugisha JK. Efficacy of
midwife-led role orientation of birth companions on maternal satisfaction and birth
outcomes: a randomized control trial in Uganda. BMC Pregnancy Childbirth. (2023)
23:669. doi: 10.1186/s12884-023-05978-8

frontiersin.org


https://population.un.org/wpp/Download/Standard/MostUsed/
https://population.un.org/wpp/Download/Standard/MostUsed/
https://doi.org/10.1111/jocn.15205
https://doi.org/10.2471/BLT.16.170431
https://www.who.int/publications-detail-redirect/WHO-RHR-18.12
https://www.who.int/publications-detail-redirect/WHO-RHR-18.12
https://doi.org/10.1016/j.jad.2023.07.034
https://doi.org/10.1016/j.jad.2023.07.034
https://doi.org/10.1016/j.midw.2022.103385
https://doi.org/10.1016/j.srhc.2023.100850
https://doi.org/10.1136/bmjopen-2022-069918
https://doi.org/10.1016/j.janxdis.2023.102748
https://doi.org/10.1037/fam0001062
https://doi.org/10.1186/s12884-022-05226-5
https://doi.org/10.1186/s12884-022-05226-5
https://doi.org/10.1186/s42506-022-00108-2
https://doi.org/10.1080/0167482X.2019.1634047
https://doi.org/10.3390/healthcare11030297
https://doi.org/10.3390/healthcare11030297
https://doi.org/10.1186/s12884-020-03196-0
https://doi.org/10.1016/j.wombi.2020.09.021
https://doi.org/10.1016/j.wombi.2020.09.021
https://doi.org/10.1016/j.ijnurstu.2019.103398
https://doi.org/10.1016/j.ijnurstu.2019.103398
https://doi.org/10.1037/0003-066X.62.2.95
https://doi.org/10.1186/1471-2393-10-81
https://doi.org/10.1186/s12884-020-02869-0
https://doi.org/10.1186/s12884-015-0513-4
https://doi.org/10.1186/s12884-016-1100-z
https://doi.org/10.1016/j.srhc.2023.100882
https://doi.org/10.1186/s12884-024-06400-7
https://doi.org/10.1186/s12884-024-06400-7
https://doi.org/10.1186/s12884-022-04456-x
https://www.cosmin.nl/tools/guideline-conducting-systematic-review-outcome-measures/?portfolioCats=19
https://www.cosmin.nl/tools/guideline-conducting-systematic-review-outcome-measures/?portfolioCats=19
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.7275/qv2q-rk76
https://doi.org/10.1177/0013164405282485
https://doi.org/10.1007/BF02294170
https://doi.org/10.1007/BF02294170
https://doi.org/10.1080/00220973.1996.10806604
https://doi.org/10.1037/1082-989X.7.1.64
https://doi.org/10.3200/JOER.99.6.323-338
https://doi.org/10.2307/270754
https://doi.org/10.1016/j.eurox.2019.100097
https://doi.org/10.1186/s12884-022-04445-0
https://doi.org/10.1186/s12884-022-04445-0
https://doi.org/10.1016/j.wombi.2020.04.010
https://doi.org/10.3390/ijerph182010650
https://doi.org/10.1186/s12884-023-05978-8
https://doi.org/10.3389/fpsyt.2025.1488966
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Wu et al.

45. Hildingsson I. Women’s birth expectations, are they fulfilled? Findings from a
longitudinal Swedish cohort study. Women Birth. (2015) 28:¢7-13. doi: 10.1016/
j-wombi.2015.01.011

46. Tilden EL, Caughey AB, Lee CS, Emeis C. The effect of childbirth self-efficacy on

perinatal outcomes. ] Obstet Gynecol Neonatal Nurs. (2016) 45:465-80. doi: 10.1016/
j.jogn.2016.06.003

47. Preis H, Mahaffey B, Heiselman C, Lobel M. The impacts of the COVID-19
pandemic on birth satisfaction in a prospective cohort of 2,341 U.S. women. Women
Birth. (2022) 35:458-65. doi: 10.1016/j.wombi.2021.10.004

48. Preis H, Lobel M, Benyamini Y. Between expectancy and experience: testing a
model of childbirth satisfaction. Psychol Women Q. (2019) 43:105-17. doi: 10.1177/
0361684318779537

Frontiers in Psychiatry

11

10.3389/fpsyt.2025.1488966

49. Karlstrom A, Nystedt A, Hildingsson I. The meaning of a very positive birth
experience: focus groups discussions with women. BMC Pregnancy Childbirth. (2015)
15:251. doi: 10.1186/512884-015-0683-0

50. Hildingsson I, Rubertsson C. The role of women’s emotional profiles in birth
outcome and birth experience. J Psychosom Obstet Gynaecol. (2022) 43:298-306.
doi: 10.1080/0167482X.2021.1885026

51. Mirghafourvand M, Meedya S, Mohammadi E, Mohammad-Alizadeh-
Charandabi S, Jafarabadi MA, Ghanbari-Homaie S. Iranian women’s perception on
the determinants of birth experience: a qualitative study. BMC Pregnancy Childbirth.
(2022) 22:751. doi: 10.1186/s12884-022-05078-z

52. Loke AY, Davies L, Li S-f. Factors influencing the decision that women make on
their mode of delivery: the Health Belief Model. BMC Health Serv Res. (2015) 15:274.
doi: 10.1186/s12913-015-0931-z

frontiersin.org


https://doi.org/10.1016/j.wombi.2015.01.011
https://doi.org/10.1016/j.wombi.2015.01.011
https://doi.org/10.1016/j.jogn.2016.06.003
https://doi.org/10.1016/j.jogn.2016.06.003
https://doi.org/10.1016/j.wombi.2021.10.004
https://doi.org/10.1177/0361684318779537
https://doi.org/10.1177/0361684318779537
https://doi.org/10.1186/s12884-015-0683-0
https://doi.org/10.1080/0167482X.2021.1885026
https://doi.org/10.1186/s12884-022-05078-z
https://doi.org/10.1186/s12913-015-0931-z
https://doi.org/10.3389/fpsyt.2025.1488966
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Cross-cultural adaptation and psychometric evaluation of the Chinese version of Childbirth Experience Questionnaire 2.0
	1 Introduction
	2 Materials and methods
	2.1 Participants
	2.2 Measures
	2.3 Statistical methods
	2.3.1 Tests of reliability
	2.3.2 Item analysis
	2.3.3 Exploratory factor analysis
	2.3.4 Confirmatory factor analysis
	2.3.5 Concurrent validity
	2.3.6 Known-group validity


	3 Result
	3.1 Participant characteristics
	3.2 Reliability and validity assessment of the earlier Chinese version of CEQ2.0
	3.3 Refinement and psychometric evaluation of the CEQ2.0-M
	3.3.1 Item reduction
	3.3.2 Structural validity
	3.3.3 Convergent validity and discriminant validity
	3.3.4 Concurrent validity
	3.3.5 Known-group validity
	3.3.6 Reliability


	4 Discussion
	4.1 Discussion of dimensions
	4.2 Strengths and limitations

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


