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Abstract
Background the salutogenic theory is essential to explain an individual’s ability to maintain health during the 
perinatal period. While previous studies mainly focused on the perspectives from a family-level orientation and a 
global orientation, the purpose of the present study was to develop and validate a scale, the childbearing sense of 
coherence scale (CSOC-scale) from the individual’s perceptions of the stresses, resources, and meaningfulness of 
childbearing.

Methods A total of 3 separate studies contributed to the development of the CSOC-scale between July 2022 and 
February 2023. In study 1, the initial item pool based on the conceptual framework of the childbearing sense of 
coherence and the salutogenic theory was developed. Delphi expert consultation was conducted to revise and 
improve items. Studies 2 and 3 were cross-sectional studies. In study 2, item analysis and explore factor analysis (EFA) 
(N = 351 for women, N = 256 for men) were used to screen items. In study 3, confirmatory factor analysis (CFA) and 
reliability analysis (N = 366 for women, N = 308 for men) were used to test the fit indices and reliability of the final scale.

Results final analysis suggested the CSOC-scale includes three factors, consisting of 13 items. Confirmatory factor 
analysis demonstrated good model fit (χ2 = 157.448, df = 62, χ2/ df = 2.539, RMSEA = 0.065, CFI = 0.974, TLI = 0.968, 
SRMR = 0.029 for women; χ2 = 181.363, df = 62, χ2/ df = 2.925, RMSEA = 0.079, CFI = 0.968, TLI = 0.960, SRMR = 0.033 for 
men) and high factor loadings (from 0.751 to 0.929 for women; from 0.746 to 0.947 for men). Internal consistency 
(Cronbach’s α ranging from 0.895 to 0.933 for women and 0.881 to 0.945 for men in three dimensions; Cronbach’s 
α was 0.919 for women and 0.821 for men in the entire instrument) and split-half reliability (Spearman-Brown 
coefficients ranging from 0.876 to 0.921 for women and 0.841 to 0.937 for men in three dimensions; Spearman-Brown 
coefficient was 0.744 for women and 0.785 for men in the entire instrument) were excellent.

Conclusions the CSOC-scale has robust psychometric properties. It is reliable and valid in evaluating the 
childbearing sense of coherence in women and men during pregnancy. Utilisation of this scale can help healthcare 
professionals understand the health maintenance competencies of couples during the transition of parenthood and 
provide health promotion services from a salutogenic perspective.
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Introduction
Pregnancy and childbirth are natural processes, but they 
are the singular period for women and their husbands in 
the life cycle. Women and men will experience intense 
transformation during the perinatal period, which occurs 
in physiological status and psychosocial role [1–3]. 
Women must adjust to physiological changes such as 
the body’s structure, image, function, and hormones [4, 
5]. Both women and men might encounter changed roles 
in the workplace, social activities, and family, expanded 
financial strain, and a surge in resource needs [6, 7]. If 
they cannot adapt to these changes in the transition to 
parenthood, then their health will be affected to a great 
extent. Previous studies have revealed that for experi-
enced or first-time parents, the transition to parent-
hood demands an adaptation and creates stress for both 
women and men [8]. Couples during the perinatal period 
are vulnerable to suffering from health problems such as 
impaired sleep quality, anxiety, and depression [2, 9–11].

Recently, researchers have demonstrated the impor-
tance of salutogenesis in maintaining parental health 
during the perinatal period [12–15]. According to salu-
togenesis, the individual’s health moves on a continuum 
from entirely healthy to completely unhealthy. Stress 
can promote health when stressors are actively man-
aged; when one’s resources and the ability to use them are 
insufficient to meet demand, the tension becomes stress 
that moves one toward the unhealthy end of the contin-
uum and vice versa [16]. The ability of people to mobilise 
resources to promote health could be evaluated by the 
sense of coherence (SOC). The SOC explains the extent 
to which people perceive their lives and stressors as 
comprehensible, manageable, and meaningful [16]. Both 
expectant parents and parents are also in great demand 
of resources due to the changes and plights incurred, 
and singularly exclusive during the transition to parent-
hood period. Their ability to mobilise resources matters 
a lot, as it is crucial to smooth out the problems ahead of 
them. The childbearing sense of coherence (CSOC) is a 
concept developed from the salutogenic theory [17]. The 
CSOC is defined as the individual’s perceptions of child-
bearing, reflecting the individual’s perceptions of child-
bearing stresses, resources, and meaningfulness [17]. The 
childbearing sense of coherence includes three dimen-
sions: comprehensibility of childbearing, manageabil-
ity of childbearing, and meaningfulness of childbearing; 
comprehensibility of childbearing refers to the extent to 
which the individual regards the stimuli from the inter-
nal and external environments during childbearing as 
reasonable and acceptable; manageability of childbearing 

refers to the extent to which the individual utilises inter-
nal and external resources to cope with challenges from 
childbearing; meaningfulness of childbearing refers to 
the extent to which the individual recognises the mean-
ingfulness of everything experienced during childbear-
ing and is willing to put effort into it [17]. According to 
the concept of the childbearing sense of coherence, com-
pared with the lower levels of counterparts, the individual 
who has higher levels of childbearing sense of coherence 
would be able to understand and accept the changes that 
come with childbearing better, utilise more sufficient 
resources to cope with challenges encountered during 
the parenthood transition and perceive more meaning-
fulness of childbearing [17]. The childbearing sense of 
coherence could assess an individual’s ability to maintain 
their health during the perinatal period [17]. Therefore, 
understanding the level of parental childbearing sense of 
coherence is essential for developing intervention strate-
gies for health promotion among couples in the perinatal 
period.

Current measures developed from the salutogenic 
theory including the Family Sense of Coherence Scale 
(FSOC) and Sense of Coherence Scale (SOC), which were 
developed by Antonovsky and colleagues to measure the 
sense of coherence in levels of family life and individual 
life, respectively [18, 19]. The items of the two scales are 
constructed to assess a family level and individual level of 
global orientation in three dimensions (comprehensible, 
manageable, and meaningful). The FSOC scale consists 
of family situation descriptions of what a family might 
encounter and one’s feelings. The SOC scale consists of 
general situation descriptions of what individual might 
encounter and their feelings. Since childbearing is con-
text-specific and a particular part of family life and per-
sonal life, the childbearing context-based scale is more 
appropriate for individuals during the perinatal period. 
According to the salutogenic theory, the childbearing 
sense of coherence has the potential to influence the 
individual’s perception and adjustment to stressors and 
promote positive adaptation during transition to parent-
hood. However, there is no measure to evaluate the child-
bearing sense of coherence. Despite the importance of 
the salutogenic lens, existing measurements have ignored 
the childbearing-related aspect of it. Therefore, this study 
aimed to develop and validate the childbearing sense of 
coherence scale (the CSOC-scale).

Keywords Salutogenesis, Instrument development, Psychometrics, The childbearing sense of coherence scale, 
Pregnancy, Couples
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Methods
This research consisted of three separate studies. Study 1 
aimed to develop the initial CSOC scale. Study 2 aimed 
to test the psychometric properties of the scale. Study 
3 aimed to evaluate the validity and reliability of the 
final scale. The study protocol was approved by the Eth-
ics Committee of Tongji Hospital (reference number: 
IRB20220705). Informed consent from all participants 
was obtained, after the explanation of the purpose and 
procedure of the study as well as the potential risks and 
rights for them.

Study 1: Initial scale development
Item selection
The concept model of the childbearing sense of coher-
ence was created based on the salutogenic theory and 
relevant literature [16, 17]. We conducted an extensive 
literature review to search the scales and literature con-
cerning the salutogenic theory [16, 20, 21]. Two research-
ers (i.e., the first and corresponding authors) summarised 
the relevant and possible items according to the concept 
model of the childbearing sense of coherence, salutogenic 
theory, the scales and literature concerning the saluto-
genic theory. These items were written in Chinese and 
translated into English in this article. Finally, a total of 
24 items were retained in the pool of the CSOC-scale for 
further evaluation.

Delphi expert consensus
Delphi method usually requires 15–50 experts [22]. In 
this study, twenty-one academic experts finished two 
round reviews, including five males and sixteen females. 
They had 10 to 40 years of experience in six research 
areas (Clinical Nursing in Obstetrics and Gynaecology, 
Nursing Management, Nursing Education, Psychology, 
Public Health, Clinical Medicine, and other maternal 
health-related research areas) and from seven cities in 
China. A self-constructed expert advice review form was 
used, which helped the experts evaluate the relevance 
and importance of the items pool. The expert scored 
the importance of each item with a 5-point rating score 
(from 5 very important to 1 not important) and the rel-
evance of each item with a 4-point rating score (from 4 
very relevant to 1 not relevant). Experts could suggest 
adding, deleting, or revising items where appropriate. 
The criteria for deleting items were based the impor-
tance and relevance results. The Delphi stopped when the 
responses of experts reached stability.

Analysis
The mean score of the importance and Coefficient of 
Variation (CV) were used to evaluate the concentration 
and coordination of expert advice. The item is considered 
deleted for the mean score of importance less than 3.50 

or the value of CV greater than 0.25 [22]. Content valid-
ity was calculated by the item-level content validity index 
(I-CVI) and scale-level content validity index (S-CVI). 
I-CVI was derived by dividing the number of experts 
rated the item as 3 or 4 by the total number of experts; 
S-CVI was the mean value of I-CVI of all items. A I-CVI 
of 0.78 or above and a S-CVI of 0.90 or above are recom-
mended for reserving of the item [23].

Results of the delphi expert consensus
I-CVI ranged from 0.52 to 1.00; two items were less than 
0.78; S-CVI was 0.92. Experts suggested deleting 2 items 
and revising the wording and expression of 17 items. The 
first round Delphi retained 22 items. After 14 days, the 
retained and revised items were sent to the same experts 
for review. No items were changed in the second round 
Delphi. All items with a CVI ranged from 0.86 to 1.00, 
and the S-CVI was 0.99, leaving 22 items in the prelimi-
nary scale (shown in Appendix A).

Study 2: psychometric properties of the CSOC-scale
Study design and setting
This was a cross-sectional study, and data was collected 
using convenience sampling method. This study was con-
ducted in four tertiary and one maternal and child health 
hospitals in southern, central, and northern mainland 
China. It was conducted during the obstetric clinic visit 
between December 2022 and January 2023.

Participants and procedures
The target participants were couples during pregnancy 
period. Couples’ eligibility criteria: (1) who were legal 
Chinese couples; (2) wives who were in singleton preg-
nancy; and (3) both were willing to participate in this 
study. Couples with: (1) one of the spouses diagnosed 
with psychological diseases (such as the diagnosis of 
depression and bipolar disorder, etc.); and (2) wives had 
severe obstetric comorbidities assessed from the medical 
records (such as severe pre-eclampsia, eclampsia, pla-
centa previa, and chronic renal disease, etc.) [24] were 
excluded. Methodological scholars recommend a mini-
mum subject-to-item ratio of at least 5:1 in exploratory 
factor analysis (EFA) [25]. The sample size of this study 
met the criteria.

The investigators were PhD and Master of Science 
candidates in nursing. They have all been on maternity 
traineeships for over a year and a half and have exten-
sive experience communicating with pregnant women 
and their husbands. All investigators underwent uniform 
training before the formal investigation. Investigators 
explained the study’s aims and contents to participants. 
All participants provided the informed consent before the 
survey. Then, investigators sent each participant the self-
administered online questionnaire, and the participant 
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completed it on the mobile phone. Each individual com-
pleted the form independently. If they had any questions 
while completing the questionnaire, the investigator was 
responsible for helping to answer them.

Measures
Demographic information for women and men in studies 
2 and 3 is presented in Table  1. The initial CSOC-scale 
with 22 items was used in the study.

Statistical analysis
IBM SPSS v26.0 (SPSS Inc., Chicago, IL, USA) was 
used for data analysis. Item analysis included item 

discrimination, item-total correlation, corrected item-
total correlation, and scale’s Cronbach α coefficient 
when an item excluded [26, 27]. The total scores of the 
sample were ranked in descending order, with the top 
27% grouped into the high-score group, and the bottom 
27% into the low-score group. Two-sample t test was run 
to examine the differences in each item between the two 
groups, yielding critical ratio (CR) values, which should 
be over than 3.00 and P < 0.05 [27]. Item-total correla-
tion over than 0.40 met the criteria [27]. Corrected item-
total correlation less than 0.400 should be deleted [27]. 
If the scale’s Cronbach α coefficient increased upon the 
exclusion of an item, the item should be deleted [27, 28]. 

Table 1 Sample characteristics
Variables Study 2 Study 3

Women(n = 351) Men(n = 256) women(n = 366) Men(n = 308)
Age(years)
 ≤ 35 314(89.46) 226(88.28) 325(88.80) 239(77.60)
 ≥ 36 37(10.54) 30(11.72) 41(11.20) 69(22.40)
Ethnicity
 Han Chinese 336(95.73) 249(97.27) 357(97.54) 299(97.08)
 Ethnic minorities 15(4.27) 7(2.73) 9(2.46) 9(2.92)
Education level
 Junior high school or lower 24(6.84) 11(4.30) 30(8.20) 18(5.84)
 Senior high school 25(7.12) 31(12.10) 35(9.56) 36(11.69)
 Bachelor’s degree/tertiary 244(69.52) 174(67.97) 248(67.76) 208(67.53)
 Master’s degree or above 58(16.52) 40(15.63) 53(14.48) 46(14.94)
Occupational status
 Unemployed 85(24.22) 14(5.47) 97(26.50) 26(8.44)
 Leave 48(13.68) 50(13.66)
 Employed 218(62.10) 242(94.53) 219(59.84) 282(91.56)
Monthly per capita household income (¥)
 ≤ 3000 24(6.84) 8(3.13) 19(5.19) 15(4.87)
 3001–5000 58(16.52) 38(14.84) 71(19.40) 50(16.23)
 5001-10,000 143(40.74) 110(42.97) 159(43.44) 133(43.18)
 ≥ 10,001 126(35.90) 100(39.06) 117(31.97) 110(35.71)
Residence area
 Rural area 26(7.41) 20(7.81) 23(6.28) 20(6.49)
 Urban area 325(92.59) 236(92.19) 343(93.72) 288(93.51)
Insurance status
 No 7(1.99) 10(3.91) 10(2.73) 12(3.90)
 Yes 344(98.01) 246(96.09) 356(97.27) 296(96.10)
Weeks of gestation
 ≤ 15 weeks + 6 days 22(6.27) 36(14.06) 18(4.92) 33(10.71)
 16 weeks − 23 weeks + 6 days 69(19.66) 44(17.19) 84(22.95) 61(19.81)
 24 weeks − 32weeks + 6 days 84(23.93) 71(27.73) 101(27.60) 75(24.35)
 33 weeks - delivery 176(50.14) 105(41.02) 163(44.54) 139(45.13)
Parity
 Nullipara 261(74.36) 187(73.05) 286(78.14) 203(65.91)
 Primipara 81(23.08) 51(19.92) 73(19.95) 85(27.60)
 Multipara 9(2.56) 18(7.03) 7(1.91) 20(6.49)
Method of conception
 Spontaneous conception 306(87.18) 211(82.42) 310(84.70) 237(76.95)
 Assisted reproductive technology 45(12.82) 45(17.58) 56(15.30) 71(23.05)
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Construct validity was evaluated by exploratory factor 
analysis (EFA). The principal axis method using orthog-
onal rotation (equal-maximum method) was performed 
on study 2 sample (N = 351 for women, N = 256 for men). 
Items with factor loadings less than 0.400 or cross-load-
ings greater than 0.450 and a difference less than 0.200 
were excluded [29]. Before conducting EFA, we need to 
judge whether the sample data are suitable for EFA from 
the Kaiser-Meyer-Olkin measure of sampling adequacy 
(KMO) and Barllett’s test of sphericity. The value of KMO 
is between 0 and 1, the closer to 1 indicates that the rela-
tionship between the items is better, the more suitable for 
factor analysis; the value greater than 0.90 indicates it is 
very suitable. Barllett’s test of sphericity was used to test 
the independence of the variables; if P < 0.05 indicates 
that the values of the variables are correlated, it is suit-
able for factor analysis.

Results
The 22-item scale was piloted on 50 couples (50 females 
and 50 males) during their antenatal obstetric visit or 
waiting for delivery in the obstetric ward in one of the 
hospitals where the formal study was conducted. The 
initial assessment of participants on items’ descriptions 
was good, and the items were not changed. Then, we col-
lected data from the target population for item analysis 

and EFA. Table 1 presented the characteristics of partici-
pants (N = 351 for women, N = 256 for men).

Item analysis
For item discrimination, CR for all items was over 3.00 
and P < 0.05 for women and men. For item-total cor-
relation, item B1 was less than 0.40 in women, and all 
items were more than 0.40 in men. For women, the 
scale’s Cronbach α coefficient was 0.943; the corrected 
item-total correlation of items B1 and B2 were both less 
than 0.400. When B1 and B2 was excluded, the scale’s 
Cronbach α coefficient were 0.947 and 0.946, respec-
tively, both above 0.943. For men, the scale’s Cronbach 
α coefficient was 0.938; the corrected item-total correla-
tion of item B1 was less than 0.400. When B1 or B2 was 
excluded, the scale’s Cronbach α coefficient were 0.942 
and 0.940, respectively, both above 0.938. Based on the 
criteria of item analysis, items B1 and B2 were eliminated 
for women and men. The detailed item analysis results 
were shown in Table 2 for women and Table 3 for men. 
The scale retained 20 items in both males and females.

Exploratory factor analysis
In the first time EFA, the KMO test was 0.946 for 
women and 0.937 for men, and Bartlett’s test of spheric-
ity was 6660.540 for women and 4889.918 for men, with 

Table 2 Item analysis for women (N = 351)
Item number Item discrimination Item-total correlation Corrected item-total 

correlation
Scale’s Cronbach α 
coefficient when an item 
excluded

Item 
exclu-
sion or 
retention

A1 17.679*** 0.768** 0.738 0.939 retained
A2 15.875*** 0.784** 0.761 0.939 retained
A3 15.797*** 0.803** 0.779 0.939 retained
A4 17.455*** 0.809** 0.787 0.939 retained
A5 16.753*** 0.782** 0.755 0.939 retained
A6 15.920*** 0.741** 0.708 0.940 retained
A7 13.890*** 0.737** 0.706 0.940 retained
A8 13.529*** 0.709** 0.675 0.940 retained
B1 6.052*** 0.346** 0.271 0.947 excluded
B2 6.934*** 0.400** 0.327 0.946 excluded
B3 10.235*** 0.568** 0.514 0.943 retained
B4 9.585*** 0.501** 0.445 0.943 retained
B5 13.550*** 0.625** 0.577 0.942 retained
B6 10.665*** 0.516** 0.457 0.943 retained
C1 14.673*** 0.713** 0.684 0.940 retained
C2 16.841*** 0.794** 0.769 0.939 retained
C3 16.007*** 0.723** 0.686 0.940 retained
C4 17.639*** 0.792** 0.768 0.939 retained
C5 17.554*** 0.795** 0.772 0.939 retained
C6 16.446*** 0.744** 0.711 0.940 retained
C7 17.578*** 0.784** 0.755 0.939 retained
C8 16.523*** 0.819** 0.799 0.939 retained
*P < 0.05, ** P < 0.01, *** P < 0.001
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P < 0.001, which was suitable for factor analysis. In further 
EFA, items A1, A2, A3, A4, C7, and C8 were deleted for 
both women and men due to violation of the criteria for 
item retention of EFA. After the seventh exploratory fac-
tor analysis for both women and men, a total of 14 items 
met the criteria for factor analysis, and three factors with 
eigenvalues greater than 1 were extracted (Fig.  1A for 
women, Fig. 1B for men), explaining 71.53% and 71.77% 
of the variance of the full scale for women and men, 
respectively (Table 4). Factor loading ranged from 0.646 
to 0.851 for women and 0.611 to 0.862 for men. The fac-
tors were labelled according to the concept model of the 
childbearing sense of coherence, including three factors. 
The first factor included items q1 to q4 (referring to the 
extent to which the individual regards the stimuli from 
the internal and external environments during childbear-
ing as reasonable and acceptable), being labelled “com-
prehensibility of childbearing”. Factor two included items 
q5 to q8 and was labelled “manageability of childbearing”, 
as the items represent the extent to which the individual 
utilises internal and external resources to cope with chal-
lenges from childbearing. Factor three (items q9 to q14) 
addressed the extent to which the individual recognises 
the meaningfulness of everything experienced during 
childbearing and is willing to put effort into it, and was 
therefore labelled the “meaningfulness of childbearing”.

Study 3: reliability and validity of the CSOC-scale
Study design and setting, inclusion and exclusion cri-
teria for participants, study procedures, and measures 
were the same as in Study 2. This study was conducted 
between January 2023 and February 2023.

Instruments
The 14-item CSOC-scale which had been previously 
subjected to item analysis and EFA in study 2, was used 
to evaluate the women’s and men’s childbearing sense 
of coherence. It consists of three dimensions (compre-
hensibility of childbearing containing four items; the 
manageability of childbearing containing four items; the 
meaningfulness of childbearing containing six items). 
Each item uses a five-point Likert score, ranging from 1 
(strongly disagree) to 5 (strongly agree). Items in man-
ageability of childbearing are reverse scored.

Statistical analysis
Maximum-likelihood method (ML) was performed in 
CFA using Mplus Version 8.3. All items conformed to 
normality (skewness and kurtosis below the thresh-
olds of 2 and 7, respectively) [25]. The values of indi-
ces to estimate the goodness-of-fit were χ2/ df, Root 
Mean Square Error of Approximation (RMSEA), 
Comparative Fit Index (CFI), Tucker-Lewis index 

Table 3 Item analysis for men (N = 256)
Item number Item discrimination Item-total correlation Corrected item-total 

correlation
Scale’s Cronbach α coeffi-
cient when item excluded

Item 
exclu-
sion or 
retention

A1 16.088*** 0.797*** 0.774 0.933 retained
A2 12.871*** 0.773*** 0.751 0.934 retained
A3 13.138*** 0.811*** 0.790 0.933 retained
A4 14.845*** 0.780*** 0.754 0.933 retained
A5 15.809*** 0.791*** 0.767 0.933 retained
A6 14.714*** 0.690*** 0.654 0.934 retained
A7 13.353*** 0.695*** 0.658 0.934 retained
A8 12.144*** 0.700*** 0.663 0.934 retained
B1 11.874*** 0.453*** 0.369 0.942 excluded
B2 13.887*** 0.525*** 0.445 0.940 excluded
B3 10.313*** 0.556*** 0.501 0.937 retained
B4 9.739*** 0.571*** 0.515 0.937 retained
B5 9.388*** 0.608*** 0.552 0.936 retained
B6 10.992*** 0.601*** 0.543 0.937 retained
C1 12.725*** 0.746*** 0.718 0.934 retained
C2 14.242*** 0.757*** 0.730 0.934 retained
C3 14.807*** 0.722*** 0.693 0.934 retained
C4 15.205*** 0.743*** 0.716 0.934 retained
C5 12.763*** 0.733*** 0.705 0.934 retained
C6 11.071*** 0.638*** 0.594 0.935 retained
C7 15.035*** 0.745*** 0.713 0.933 retained
C8 10.887*** 0.741*** 0.713 0.934 retained
*P < 0.05, ** P < 0.01, *** P < 0.001
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Fig. 1 Scree plot and eigenvalue of exploratory factor analysis for women (A) and men (B)
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(TLI), and Standardised Root Mean Square Resid-
ual (SRMR). An acceptable fit is indicated by 2 < χ2/ 
df ≤ 3, 0.050 < RMSEA ≤ 0.080, 0.950 ≤ CFI < 0.970, 
0.950 ≤ TLI < 0.970, 0.050 < SRMR ≤ 0.100 [30, 31]. Cron-
bach’s α and split-half reliability were used to measure the 
reliability. The value of reliability coefficients greater than 
0.800 was considered good and greater than 0.700 was 
considered acceptable [27, 28].

Results
Confirmatory factor analysis
Table  1 presented the characteristics of participants 
(Study 3, N = 366 for women, N = 308 for men). Model 
fit indices of CFA in women were χ2 = 280.197, df = 74, 
χ2/ df = 3.786, RMSEA = 0.087, CFI = 0.952, TLI = 0.940, 
SRMR = 0.031. The values of χ2/ df and RMSEA were not 
very ideal. The model was adjusted according to modifi-
cation indices (MI), which showed that item q3 had the 
most significant correlation coefficient with q4, with a 
value of 85.357. We deleted item q3, considering that the 
coverage of item q4 was more comprehensive than item 
q3. Another round of CFA demonstrated good fit as indi-
cated by multiple model fit indices (χ2 = 157.448, df = 62, 
χ2/ df = 2.539, RMSEA = 0.065, CFI = 0.974, TLI = 0.968, 
SRMR = 0.029). Factor one loadings ranged from 0.820 
to 0.929; factor two loadings ranged from 0.751 to 0.858; 
factor three loadings ranged from 0.773 to 0.894, all fac-
tor loadings with P < 0.001. After deletion of the item, the 
items of the final scale were renumbered in the order in 

which they appeared. Figure 2 displayed the standardised 
factor loadings of CFA for women.

Model fit indices of CFA in men were χ2 = 336.531, 
df = 74, χ2/ df = 4.548, RMSEA = 0.107, CFI = 0.937, 
TLI = 0.922, SRMR = 0.037. The values of χ2/ df and 
RMSEA were not acceptable. MI showed that item q3 
had the largest correlation coefficient with q4, with a 
value of 128.323. We deleted item q3 with the same rea-
son in women. Another round of CFA demonstrated 
good model fit indices (χ2 = 181.363, df = 62, χ2/ df = 2.925, 
RMSEA = 0.079, CFI = 0.968, TLI = 0.960, SRMR = 0.033). 
Factor one loadings ranged from 0.746 to 0.947; factor 
two loadings ranged from 0.793 to 0.913; factor three 
loadings ranged from 0.786 to 0.924, all factor loadings 
with P < 0.001. After deletion of the item, the items of the 
final scale were renumbered in the order in which they 
appeared. Figure 3 demonstrated the standardised factor 
loadings of CFA for men

Reliability and validity
Table  5 demonstrated the reliability of the final CSOC-
scale. For the CSOC-scale, Cronbach’s α was 0.919 for 
women and 0.821 for men, and split-half reliability was 
0.744 for women and 0.785 for men. For dimension 1 
(comprehensibility of childbearing), Cronbach’s α was 
0.912 for women and 0.881 for men, and split-half reli-
ability was 0.885 for women and 0.841 for men. For 
dimension 2 (manageability of childbearing), Cronbach’s 
α was 0.895 for women and 0.928 for men, and split-half 
reliability was 0.876 for women and 0.909 for men. For 

Table 4 Exploratory factor analysis of the childbearing sense of coherence (N = 351 for women, N = 256 for men)
Factor loadings

items Women Men

Fac-
tor 1

Fac-
tor 2

Fac-
tor 3

Fac-
tor 1

Fac-
tor 2

Fac-
tor 3

A5(q1). I am able to accept the impact of childbearing on my personal interests 0.735 0.103 0.380 0.682 0.170 0.379
A6(q2). I am able to accept the impact of childbearing on my career development 0.829 0.138 0.325 0.809 0.084 0.323
A7(q3). I am able to accept the impact of childbearing on my personal interactions with 
people

0.840 0.117 0.333 0.862 0.103 0.305

A8(q4). I am able to accept the impact of childbearing on my personal life 0.813 0.101 0.316 0.798 0.118 0.319
B3(q5). I often felt frustrated during the childbearing process (R) 0.037 0.809 0.170 0.011 0.814 0.149
B4(q6). I often felt treated unfairly during the childbearing process (R) 0.050 0.766 0.118 0.141 0.834 0.064
B5(q7). I often felt overwhelmed with responsibilities during the childbearing process (R) 0.141 0.851 0.193 0.076 0.857 0.139
B6(q8). I often doubted my own abilities during the childbearing process (R) 0.146 0.815 0.041 0.134 0.823 0.105
C1(q9). Childbearing makes me grow 0.343 0.169 0.646 0.297 0.190 0.760
C2(q10). Childbearing gives me happiness 0.334 0.193 0.765 0.351 0.188 0.778
C3(q11). Childbearing makes me motivated 0.306 0.160 0.711 0.301 0.148 0.766
C4(q12). Childbearing makes my life fulfillment 0.393 0.128 0.774 0.362 0.148 0.772
C5(q13). Childbearing strengthens my family bond 0.345 0.241 0.731 0.374 0.139 0.718
C6(q14). Childbearing makes my life extended 0.374 0.127 0.709 0.350 0.057 0.611
Eigenvalues 3.375 2.865 3.774 3.239 2.969 3.841
Accounting of variance (%) 24.109 20.468 26.957 23.135 21.205 27.433
Cumulated variance (%) 24.109 44.577 71.533 23.135 44.340 71.773
(R) reverse-coded item;



Page 9 of 13Li et al. BMC Public Health         (2024) 24:1613 

dimension 3 (meaningfulness of childbearing), Cron-
bach’s α was 0.933 for women and 0.945 for men, and 
split-half reliability was 0.921 for women and 0.937 for 
men. The final CSOC-scale were presented in Appendix 
B.

Discussions
In current study, we proposed three factors of the CSOC-
scale (comprehensibility of childbearing, manageability 
of childbearing, and meaningfulness of childbearing), 
which is consistent with the original concept of it. The 
scale comprises 13 items with a five-point Likert score 
(ranging from strongly disagree = 1 to strongly agree = 5). 
It measures individuals’ current childbearing sense of 
coherence. The total score ranged from 13 to 65, with 
higher scores indicating higher levels of childbearing 
sense of coherence. The CSOC-scale demonstrated good 
content validity, construct validity, and sound reliability.

In the context of childbearing, compared with the 
FSOC scale and SOC scale, the CSOC-scale included 
items about childbearing, which would be more tar-
geted to be used in the specific context of childbearing. 
For the first dimension (comprehensibility of childbear-
ing), the items concerning the extent to which one could 
accept the impact of childbearing on one’s interests, per-
sonal life, and career development. These findings were 
consistent with some previous studies [32]. In a qualita-
tive study conducted among 16 pregnant and 10 post-
partum women in the USA, Mahaffey et al. found that 
many employed women worried that pregnancy-related 
fatigue, maternity leave, and parenting time demands 
would influence productivity at work; some participants 
expressed concerns that they would lose other identities 
due to the new identity of the mother [33]. In another 
qualitative study among first-time fathers from six differ-
ent ethnic backgrounds in the UK, participants expressed 
difficulties in balancing work, home life, and themselves 

Fig. 2 Confirmatory factor analysis factor loadings for the 13-item childbearing sense of coherence scale in women (N = 366). Note: all factor loadings are 
standardized all P < 0.001; fitness indices: χ2 = 157.448, df = 62, χ2/ df = 2.539, RMSEA = 0.065, CFI = 0.974, TLI = 0.968, SRMR = 0.029
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[6]. Concurrent stresses, such as those related to work, 
personal life, or family roles, may exacerbate the stress of 
pregnancy on couples during the parenthood transition 
[32]. However, current research does not have a measure-
ment tool to quantify this parenthood shift in triggering 
pressure. Therefore, the measure of comprehensibility of 

childbearing could help healthcare professionals evalu-
ate the extent of one’s acceptance of the impact of child-
bearing so that they can target their health promotion 
strategies.

The second dimension (manageability of childbear-
ing) refers to the extent to which the individual utilises 
internal and external resources to cope with challenges 
from childbearing, items containing feelings of frustra-
tion, being treated unfairly, overwhelming responsibili-
ties, and doubting own abilities during the childbearing 
process. Figuring out internal and external resources can 
help parents in transition improve their ability to cope 
with challenges and pressures. Shortage of high-quality 
and reliable health information and lower levels of health 
literacy and parenting skills were the main causes of loss 
of control and autonomy in one’s body or life and feel-
ings of uselessness among both women and men during 
the parenthood transition [6, 33]. These findings suggest 
that internal resources, such as health literacy and expe-
rience, and external resources, like support from family, 

Table 5 Reliability coefficients (Cronbach’s α and split-half 
reliability) for the CSOC-scale (N = 366 for women, N = 308 for 
men)
Scale/Dimensions No. of 

items
Cronbach’s α Split-half 

reliability
Women Men Women Men

Childbearing sense of 
coherence

13 0.919 0.821 0.744 0.785

Comprehensibility of 
childbearing

3 0.912 0.881 0.885 0.841

Manageability of 
childbearing

4 0.895 0.928 0.876 0.909

Meaningfulness of 
childbearing

6 0.933 0.945 0.921 0.937

Fig. 3 Confirmatory factor analysis factor loadings for the 13-item childbearing sense of coherence scale in men (N = 308). Note: all factor loadings are 
standardized all P < 0.001; fitness indices: χ2 = 181.363, df = 62, χ2/ df = 2.925, RMSEA = 0.079, CFI = 0.968, TLI = 0.960, SRMR = 0.033
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friends, experienced parents, and healthcare profession-
als, are critical for couples to cope with the challenges of 
childbearing [8, 10, 34, 35]. Unlike many previous stud-
ies that focused mainly on women, our study sample 
included both women and men, highlighting that the 
health of both genders should be considered in the peri-
natal period. A good cycle is when fathers have good 
health status in the perinatal period; in turn, they can 
provide appropriate emotional and behavioural support 
to their wives [36]. More importantly, understanding the 
level of an individual’s manageability of childbearing can 
inform the provision of effective support from internal 
and external resources for parents in transition.

The third dimension (meaningfulness of childbearing) 
refers to the extent to which the individual recognises the 
meaningfulness of everything experienced during child-
bearing and is willing to put effort into it. It included 
items on personal realisation, family bonding and har-
mony, and the continuation of life. These findings were 
similar to previous studies. In a qualitative study in the 
UK from six ethnic backgrounds, fathers expressed that 
new fatherhood brought them a sense of accomplish-
ment and growth [6]. In addition, fathers said the positive 
aspect of new parenthood is that their relationship with 
their wives was stronger than before; some described that 
these changes negatively affected their relationship with 
their partner due to having less time to spend with their 
partners and being more irritable of their partners [6]. 
The meaningfulness of family bonding and harmony may 
be especially crucial and have special meaning for Chi-
nese influenced by Confucianism [17]. Xiao (filial piety) 
is an essential tenet of Confucianism. A classic old say-
ing that has been widely circulated is that there are three 
forms of unfilial conduct, of which the worst is to have no 
descendants [37]. The meaningfulness of family bonding 
and harmony includes the relationship between husband 
and wife as well as the relationship with parents among 
Chinese. The further study can compare whether there 
are differences in the dimensions of meaningfulness of 
childbearing across cultures.

The construct validity was evaluated using factor anal-
ysis. Both EFA and CFA in women and men samples 
achieved values that satisfied published recommenda-
tions [25]. Cronbach α and split-half reliability were cal-
culated to assess internal consistency, and both of the 
coefficients were high in women and men. Given that it is 
brief and has 13 items, it will be used efficiently and cause 
little burden to participants. This implies that this tool 
could measure the perspective of interrelated couples. 
Couples as protagonists of childbearing, the perception 
of the CSOC of one partner may be associated with com-
prehensibility of childbearing, manageability of child-
bearing, and meaningfulness of childbearing of another 
partner. In addition, the salutogenic theory is reported 

to play an important role in maternal and paternal health 
during parental transition [12, 38]. Therefore, the CSOC-
scale could provide the measures for clinical practice in 
real-world settings to evaluate the childbearing sense of 
coherence among couples during the perinatal period. 
The evaluation could inform healthcare providers, man-
agers, and policymakers on the direction to make health-
promoting strategies by adhering to the subcomponents 
of the childbearing sense of coherence framework to 
assist couples during the transition to parenthood.

Limitations and strengths
First, this study used a convenience sampling method, 
which may limit the generalizability of the results in the 
present study. Replicating the findings in other sam-
ples, even in different cultures, is desirable. Second, in 
this study, the sample in studies 2 and 3 was pregnant 
couples. Further study is recommended to validate the 
CSOC-scale in couples in other perinatal periods, such 
as postpartum and pre-pregnancy. Third, the participants 
included in this study was not strictly controlled for preg-
nant period, parity, and method of conception, which 
could affect the childbearing sense of coherence. Future 
studies could be applied with the participants in a single 
group or the groups could be included in approximate 
numbers. The strength of this study is that the sample 
was from 5 hospitals in southern, central, and northern 
mainland China, and the scale can be applied to men and 
women. In addition, the sample size in this study is more 
than 10 participants per item for the requirement of fac-
tor analysis.

Conclusions
In this study, we developed the CSOC-scale based on the 
salutogenic theory and the concept of childbearing sense 
of coherence from the individual level and childbearing 
orientation. It is assumed to evaluate the individuals’ abil-
ity to maintain health in childbearing aspects. The results 
suggest that the CSOC-scale has three dimensions and 
thirteen items with robust psychometric properties in 
both genders during pregnancy. Utilisation of this scale 
can help healthcare professionals understand couples’ 
health maintenance competencies during the transition 
of parenthood and provide health promotion services 
from a salutogenic perspective.

Abbreviations
SOC  Sense of Coherence
FSOC  the Family Sense of Coherence Scale
CSOC  Childbearing Sense of Coherence
CV  Coefficient of Variation
I-CVI  the Item-level Content Validity Index
S-CVI  Scale-level Content Validity Index
ML  Maximum-likelihood Method
RMSEA  Root Mean Square Error of Approximation
CFI  Comparative Fit Index
TLI  Tucker-Lewis index



Page 12 of 13Li et al. BMC Public Health         (2024) 24:1613 

SRMR  Standardised Root Mean Square Residual
CR  Critical Ratio
EFA  Exploratory Factor Analysis
CFA  Confirmatory Factor Analysis
KMO  the Kaiser-Meyer-Olkin Measure of Sampling Adequacy
MI  Modification Indices

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-024-19109-1.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
The authors thank all the participants who participated in this study. We also 
thank the National Natural Science Foundation of China for supporting this 
project (No. 71974061 and No. 72304105).

Author contributions
TYZ, BBL, and MMY participated in the design of the study. BBL and JXW 
performed data collection. TYZ and BBL analysed the data. BBL contributed to 
writing. MMY, MZZ, ZNZ, HMZ, and XZ checked and revised the manuscript. 
All authors read and approved the final manuscript.

Funding
This project was supported by the National Natural Science Foundation of 
China (No. 71974061 and No. 72304105).

Data availability
The data used in the current study are available from the corresponding 
author upon reasonable request.

Declarations

Ethics approval and consent to participate
All methods were performed in accordance with the Declaration of Helsinki. 
Ethical approval was obtained from the Ethics Committee of Tongji Hospital 
(reference number: IRB20220705). All participants completed the written 
informed consent before participating in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Nursing, Tongji Hospital, Tongji Medical College, 
Huazhong University of Science and Technology, 1095 Jiefang Avenue, 
Wuhan 430030, China
2School of Nursing, Tongji Medical College, Huazhong University of 
Science and Technology, 13 Hangkong Road, Wuhan 430030, China
3College of Nursing, Shanxi University of Chinese Medicine,  
Jinzhong 030619, China

Received: 21 December 2023 / Accepted: 12 June 2024

References
1. Mangialavori S, Cacioppo M, Terrone G, O’Hara MW. A dyadic approach to 

stress and prenatal depression in first-time parents: the mediating role of 
marital satisfaction. Stress Health. 2021;37(4):755–65.

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

3. Makela T, Saisto T, Salmela-Aro K, Miettinen J, Sintonen H, Rouhe H. Prenatal 
wellbeing of mothers, their partners, and couples: a cross-sectional descrip-
tive study. BMC Pregnancy Childbirth 2023, 23(1).

4. Ngai FW, Chan PS. Perception of family sense of coherence during parental 
transition: a qualitative study. J Health Psychol. 2021;26(13):2435–49.

5. Chen C-H. Revision and validation of a scale to assess pregnancy stress. J Nurs 
Res. 2015;23(1):25–32.

6. Baldwin S, Malone M, Sandall J, Bick D. A qualitative exploratory study of UK 
first-time fathers’ experiences, mental health and wellbeing needs during 
their transition to fatherhood. Bmj Open 2019, 9(9).

7. Staneva A, Morawska A, Bogossian F, Wittkowski A. Pregnancy-specific 
distress: the role of maternal sense of coherence and antenatal mothering 
orientations. J Mental Health. 2016;25(5):387–94.

8. Zeng T, Li B, Zhang K, Chen Y, Yuan M, Wu M, Zhao H, Zhu Z, Ju D. The associa-
tion between childbirth-related fear, childbirth readiness, and fertility inten-
tions, and childbirth readiness as the mediator. Reprod Health. 2023;20(1):62.

9. Huang Y, Hung C, Huang M, Yu C. First-time fathers’ health status during the 
perinatal period. Appl Nurs Res. 2018;40:137–42.

10. Hughes C, Devine RT, Foley S, Ribner AD, Mesman J, Blair C. Couples becom-
ing parents: trajectories for psychological distress and buffering effects of 
social support. J Affect Disord. 2020;265:372–80.

11. Zhang H, Zhang Q, Gao T, Kong Y, Qin Z, Hu Y, Cao R, Mei S. Relations 
between stress and quality of life among women in late pregnancy: the 
parallel mediating role of depressive symptoms and Sleep Quality. Psychiatry 
Invest. 2019;16(5):363–9.

12. Shorey S, Ng ED. Application of the salutogenic theory in the perinatal 
period: a systematic mixed studies review. Int J Nurs Stud 2020, 101.

13. Ferguson S, Browne J, Taylor J, Davis D. Sense of coherence and women’s 
birthing outcomes: a longitudinal survey. Midwifery. 2016;34:158–65.

14. Finnbogadottir H, Persson EK. Lifestyle factors, self-reported health and sense 
of coherence among fathers/partners in relation to risk for depression and 
anxiety in early pregnancy. Scand J Caring Sci. 2019;33(2):436–45.

15. Ngai F-W, Ngu S-F. Family sense of coherence and family and marital func-
tioning across the perinatal period. Sex Reproductive Healthc. 2016;7:33–7.

16. Mittelmark MB, Bauer GF, Vaandrager L, Pelikan JM, Sagy S, Eriksson M, 
Lindström B, Magistretti CM. The handbook of Salutogenesis. Springer Cham; 
2022.

17. Li B, Yuan M, Zhang K, Ni S, Zhao H, Lang X, Hu Z, Zeng T. The perception of 
childbearing sense of coherence among Chinese couples: a qualitative study. 
BMC Public Health. 2023;23(1):2403–2403.

18. Antonovsky A, Sourani T. Family sense of coherence and family adaptation. J 
Marriage Fam. 1988;50(1):79–92.

19. Antonovsky A. The structure and properties of the sense of coherence scale. 
Soc Sci Med. 1993;36(6):725–33.

20. Ngai F-W, Ngu S-F. Translation and validation of a Chinese version of the 
family sense of coherence scale in Chinese childbearing families. Nurs Res. 
2011;60(5):295–301.

21. Sagy S. Effects of personal, family, and community characteristics on emo-
tional reactions in a stress situation: the Golan Heights negotiations. Youth 
Soc. 1998;29(3):311–29.

22. Jorm AF. Using the Delphi expert consensus method in mental health 
research. Australian New Z J Psychiatry. 2015;49(10):887–97.

23. Polit DF, Beck CT. The content validity index: are you sure you know 
what’s being reported? Critique and recommendations. Res Nurs Health. 
2006;29(5):489–97.

24. Main EK, Abreo A, McNulty J, Gilbert W, McNally C, Poeltler D, Lanner-Cusin 
K, Fenton D, Gipps T, Melsop K et al. Measuring severe maternal morbidity: 
validation of potential measures. Am J Obstet Gynecol 2016, 214(5).

25. Kahn JH. Factor analysis in counseling psychology research, training, 
and practice: principles, advances, and applications. Couns Psychol. 
2006;34(5):684–718.

26. Olatunji BO, Williams NL, Tolin DF, Abramowitz JS, Sawchuk CN, Lohr JM, 
Elwood LS. The Disgust Scale: item analysis, factor structure, and suggestions 
for refinement. Psychol Assess. 2007;19(3):281–97.

27. Wu M. Practice of Questionnaire Statistical Analysis SPSS Operation and 
Application. Chinese Edition) Chongqing University; 2010.

28. Cronbach LJ. Coefficient alpha and the internal structure of tests. Psy-
chometrika. 1951;16(3):297–334.

29. Floyd F, Widaman K. Factor analysis in the development and refinement of 
clinical Assessment instruments. Psychol Assess. 1995;7:286–99.

https://doi.org/10.1186/s12889-024-19109-1
https://doi.org/10.1186/s12889-024-19109-1


Page 13 of 13Li et al. BMC Public Health         (2024) 24:1613 

30. Schermelleh-Engel K, Moosbrugger H, Müller H. Evaluating the fit of struc-
tural equation models: tests of significance and descriptive goodness-of-fit 
measures. Methods Psychol Res. 2003;8(2):23–74.

31. Xia Y, Yang YY. RMSEA, CFI, and TLI in structural equation modeling with 
ordered categorical data: the story they tell depends on the estimation 
methods. Behav Res Methods. 2019;51(1):409–28.

32. Ibrahim SM, Lobel M. Conceptualization, measurement, and effects of 
pregnancy-specific stress: review of research using the original and revised 
prenatal distress questionnaire. J Behav Med. 2020;43(1):16–33.

33. Mahaffey BL, Tilley JL, Molina LK, Gonzalez A, Park E, Lobel M. How am I going 
to make it through pregnancy? A qualitative examination of prenatal mater-
nal stress. Birth. 2022;49(2):253–60.

34. Bedaso A, Adams J, Peng W, Sibbritt D. The mediational role of social support 
in the relationship between stress and antenatal anxiety and depressive 
symptoms among Australian women: a mediational analysis. Reproductive 
Health. 2021;18(1):250.

35. Tang X, Lu Z, Hu D, Zhong X. Influencing factors for prenatal stress, anxiety 
and depression in early pregnancy among women in Chongqing, China. J 
Affect Disord. 2019;253:292–302.

36. Baldwin S, Malone M, Murrells T, Sandall J, Bick D. A mixed-methods feasibility 
study of an intervention to improve men’s mental health and wellbeing dur-
ing their transition to fatherhood. BMC Public Health 2021, 21(1).

37. Couples coping with stress. A cross-cultural perspective. New York, NY, US: 
Routledge/Taylor & Francis Group; 2016.

38. Ngai F-W, Ngu S-F. Family sense of coherence and family adaptation among 
childbearing couples. J Nurs Scholarsh. 2014;46(2):82–90.

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


	The Childbearing sense of coherence scale (CSOC-scale): development and validation
	Abstract
	Introduction
	Methods
	Study 1: Initial scale development
	Item selection
	Delphi expert consensus
	Analysis
	Results of the delphi expert consensus


	Study 2: psychometric properties of the CSOC-scale
	Study design and setting
	Participants and procedures
	Measures

	Statistical analysis
	Results
	Item analysis
	Exploratory factor analysis
	Study 3: reliability and validity of the CSOC-scale
	Instruments




