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INTRO D U CTIO N

The estimated global preterm birth rate in 2014 was 10.6% 
of live births, which declined to 9.8% in 2020 [1]. The number 
of premature births in South Korea decreased from 27,300 in 
2010 to 22,900 in 2020, but given the fertility rate's continuous 
decline, the premature birth rate still increased from 5.8% in 
2010 to 8.5% in 2020 [2]. Preterm birth increases mortality and 
morbidity among newborns and children under 5 years of age 
[3], increases medical costs [4,5], and can have a profound ad-
verse effect on babies, families, and the country in both the 
short- and long-term. The main cause of premature birth is 
spontaneous preterm labor, which causes 40%-45% of pre-
mature births [6]. Therefore, understanding, predicting, and 

preventing the precise pathological mechanisms of premature 
labor have long been global public health goals with profound 
implications.

Extensive research on the causes of preterm labor aiming to 
predict and prevent spontaneous preterm birth due to pre-
term labor has been conducted in recent decades. Two im-
portant predictors of spontaneous preterm birth are short cer-
vical length observed via ultrasound during the second tri-
mester and a history of spontaneous preterm birth. Methods 
for preventing premature birth include the administration of 
vaginal progesterone to asymptomatic women with short cer-
vixes during the second trimester and the administration of 
17-⍺ hydroxyprogesterone caproate to women with previous 
spontaneous preterm birth experience [7]. However, these 
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preterm birth prevention methods treat these predictive fac-
tors only and have not significantly reduced the preterm birth 
rate. In 75% of preterm births, preterm labor occurs un-
expectedly in low-risk women with no known maternal and 
fetal risk factors [8]. Therefore, the perception of risk related to 
premature birth must be controlled to enable healthy preg-
nancies, encourage interventions when needed, and prevent 
adverse outcomes [9]. Accordingly, high-risk women must ac-
tively receive early prenatal screening and treatment. 
Furthermore, if lower-risk women are aware of the risk factors 
for preterm labor and take preventive action, or if pregnant 
women can recognize and cope with the symptoms of preterm 
labor early, it would be possible to slightly or significantly de-
lay premature birth to enable the continued maturation of the 
fetus. This could subsequently improve the health outcomes 
of premature infants.

However, most women who have never experienced a 
high-risk pregnancy and are uninformed about preterm labor 
and premature birth are only able to recognize their own risk 
factors after learning about them from health professionals 
[9]. Therefore, women should be encouraged to seek out ante-
natal care during pregnancy to identify high-risk factors and 
develop the ability to cope with premature labor at the onset 
of symptoms; in other words, they must have preventive 
health management self-efficacy related to premature labor. 
However, few studies have confirmed the self-regulatory ca-
pability of women of childbearing age and pregnant women 
regarding medical recommendations for the prevention of 
premature labor and preterm birth.

To evaluate and promote preventive health management 
self-efficacy related to premature labor in women of child-
bearing age, a measurement tool is needed. Existing scales for 
measuring childbirth-related self-efficacy in women include 
the Childbirth Self-Efficacy Inventory [10] and the Self-Efficacy 
Regarding Vaginal Birth Scale [11] only for pregnant women. 
The Childbirth Self-Efficacy Inventory measures outcome and 
self-efficacy expectancies for coping with a childbirth experi-
ence [10] and the Self-Efficacy Regarding Vaginal Birth Scale 
measures self-concept, self-control, and self-cognition regard-
ing a vaginal birth [11]. No scale that measures preventive 
health management self-efficacy related to premature labor 
was identified. 

Self-efficacy refers to an individual's beliefs concerning his 
or her ability to generate and use knowledge and skills to per-
form a specific behavior in a specific situation [12]. It is an im-
portant factor in health promotion or health management 
since it allows people to adopt active coping strategies, over-
come obstacles, focus on opportunities, and solve problems 
effectively [12]. In the context of health behaviors, self-efficacy 
refers to an individual's perceived confidence to perform a be-

havior given various conditions or impediments [12,13]. 
Alternatively, in the health care domain, self-efficacy can refer 
to one's confidence about using appropriate skills to mobilize 
the resources necessary to meet situational needs and various 
regulatory functions, such as adherence to medical recom-
mendations, management of positive and negative emotions, 
pain management, and coping with stress. It refers to one's be-
lief in his or her confidence and ability to control the situation 
by enabling the individual to exert more persistent effort once 
taking action [12]. Therefore, the goals of self-efficacy in the 
health care domain are, first and foremost, to achieve health 
goals, in addition to understanding specific health-related sit-
uations and building self-confidence in one's ability to under-
take health behaviors.

To reduce premature birth, neonatal mortality, and public 
medical expenses caused by premature labor, a self-measure-
ment scale capable of evaluating preventive health manage-
ment self-efficacy related to premature labor for women of 
childbearing age is needed. This study aimed to develop a 
scale to measure the preventive health management self-effi-
cacy related to premature labor (PHMSE-PL) of women of 
childbearing age based on the conceptual definition of self-ef-
ficacy and to evaluate its validity and internal consistency 
reliability.

METHODS

Ethics statement: This study was approved by the Institutional 

Review Board (IRB) of the researcher's affiliated university (No: 

CUIRB- 2020-0030). All participants participated in the qualitative 

interview or survey voluntarily, provided informed consent, and re-

ceived remuneration after completing the questionnaire. 

1. Study Design

This was a methodological study to develop the PHMSE- 
PL for women of childbearing age. 

2. Conceptualization 

According to the definition of self-efficacy concerning 
health behaviors [12], the prevention of preterm labor and 
preterm birth was set as the primary goal, and pre-pregnancy, 
pregnancy, and the early onset of preterm labor symptoms 
were set as the specific health-related situations. A literature 
review and qualitative interviews were conducted to identify 
what health behaviors should and could be taken to achieve 
the pre-determined health goal. 

1) Literature review
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The literature search was conducted by searching the 
Medline, Cochrane Library, and CINAHL databases and com-
bining text words and control terms such as "preterm labor", 
"premature labor", "preterm birth", "prevention & control", 
"care", "management", "education", "program", "intervention". 
Studies published during or after 2010 were searched, and 62 
relevant articles were reviewed. 

2) Qualitative interviews
In-depth, one-on-one interviews were conducted with 

women who experienced premature labor and were recruited 
through convenience sampling among the researchers' 
acquaintances. The 4 interviewees ranged from 33 to 41 years 
of age. Three were employed, and all were married. The num-
ber of pregnancies in 3 women was 2 and the number of preg-
nancies in 1 woman was 1. Two participants experienced pre-
term birth twice, while the other 2 experienced preterm birth 
once. The onset period of preterm labor ranged from 28 weeks 
to 33 weeks of pregnancy, and accompanying diseases during 
pregnancy included gestational hypertension (n=1), gesta-
tional diabetes and polyhydramnios (n=1), and cervical in-
competence (n=1). The main questions were, "What kinds of 
symptoms did you have when you experienced preterm la-
bor?", "What actions did you take when you suspected pre-
term labor was occurring?", and "What do you think should be 
done to prevent premature labor?" In addition, "What kind of 
management do you think is helpful when at risk for pre-
mature labor?" and other questions were asked based on the 
details of the interviews. The collected qualitative data were 
analyzed using the qualitative content analysis method [14] in 
NVivo (Release 1.0). 

Four subcategories and 29 codes were extracted by synthe-
sizing the content analysis results of the literature review and 
interviews [15]. Subcategories and codes were considered 
health behaviors for the prevention of preterm labor and the 
prevention of premature birth due to preterm labor. Thus, the 
PHMSE-PL was designed to measure respondents' con-
fidence in their ability to acquire information about symp-
toms and prevention of premature labor; and to preventively 
manage risk factors, daily life, and high-risk health behaviors; 
to cope at the onset of preterm labor symptoms to prevent pre-
mature labor and premature birth before and during preg-
nancy and at the onset of preterm labor symptoms.

3. Item Generation and Evaluation of Content Validity

1) Item generation
The subcategories for the development of the items in-

cluded in the PHMSE-PL were information-seeking on pre-
mature labor, preventive risk factor management, preventive 

daily life management, and early coping at symptom onset, 
and 42 initial items were developed. A 5-point Likert scale 
ranging from 1 ("I can't do it at all") to 5 ("I can do it very well") 
was used to record participants' responses.

2) Expert content validity assessment
To test the expert content validity of the initial items, seven 

experts were surveyed, including two professors of women's 
health nursing, four nurses working in the intensive care unit 
for high-risk pregnant women, and one obstetrician. All ex-
perts were women. Their average age was 48.4 years, and 
their average clinical experience was 13.6 years. The suffi-
ciency and relevancy of the subcategories and the relevancy of 
items were measured using a 4-point scale ranging from 1
(not relevant) to 4 (very relevant), and opinions on rating scale 
(a 5-point Likert scale), corrections, and supplementation 
were also collected. The validity criterion for the item-level 
content validity index (I-CVI) of the PHMSE-PL scale was .78 
or higher [16]. The validity criterion for the average scale-level 
content validity index (S-CVI/Ave) was .90 or higher [16]. 
Items with an S-CVI of less than 80% were reviewed, and dele-
tion and correction were considered [16].

3) Cognitive interviewing 
After the experts' content validity evaluation, a researcher 

met with 12 women of childbearing age (average=28.7 years) 
on a one-on-one, face-to-face basis or over the phone for a cog-
nitive interview about the revised PHMSE-PL. They included 
four women in their teens, two in their 20s, three in their 30s, 
and four in their 40s. Six had experienced childbirth and one 
had experienced premature labor. 

Consent for audio recording was obtained from the partic-
ipants before the start of the interview. Women read each item 
aloud one by one and expressed their understanding of each 
item's meaning verbally in real-time [17]. Women were asked 
to restate the words or sentences they found difficult to under-
stand and recommend new words or phrases that would be 
more accurate [17]. Next, 12 women responded to each re-
vised item using a 4-point scale ranging from 1 (I do not un-
derstand at all) to 4 (I understand it very well). Women gave 
their revised opinions on questions that were difficult to un-
derstand using a 5-point Likert rating scale. 

4. Evaluation of Construct Validity and Reliability

1) Study participants 
The participants in the survey included South Korean 

women of childbearing age between 19 and 49 years of age. 
Originally, two scales were developed simultaneously: the 
PHMSE-PL as well as a scale to measure preventive self-man-
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agement knowledge related to premature labor. This study 
outlines the development of the PHMSE-PL, and a future 
study will outline the development of the knowledge scale. 
Data collection for evaluating both instruments was per-
formed simultaneously. Since the required sample size for 
factor analysis in the construct validity test is 200 to 400 [18], at 
least 500 samples were needed to develop the 2 scales. Given a 
possible dropout rate of 5%, the final sample size was 527. The 
final collected data for factor analysis during tool develop-
ment included 505 participants, and, among them, data from 2 
participants who did not meet the inclusion criteria (over 50 
years old) and 3 participants who consistently responded 
with the same number to all items were excluded, and the fi-
nal data included 500 participants. For the factor analysis dur-
ing the development of the scales, the data were sequentially 
divided (1:1) after stratification according to age and preterm 
birth experience since age and preterm birth experience 
would relate to the respondents' knowledge and management 
of pregnancy health. Data from 250 participants were ulti-
mately used in this study. 

2) Data collection
To recruit participants, physical and digital fliers were 

posted in internet cafes and on blogs, Twitter, and Facebook 
from December 10, 2020, to January 5, 2021. Those who wish-
ed to participate in the survey were asked to click the link to 
the online survey. It was designed for the participants to first 
read the study explanation on the initial screen, followed by 
the informed consent form on the next screen, after which 
they responded to the questionnaire. The questionnaire took 
approximately 20 to 30 minutes to complete.

3) Data analysis 
Data were analyzed using SPSS (version 25.0) and AMOS 

(version 22.0; IBM Corp., Armonk, NY, USA). There were 
missing data for childbirth-related characteristics, but not 
for any PHMSE-PL items. The assumption of multivariate 
normality for confirmatory factor analysis (CFA) was not 
satisfied. Bootstrapping was thereafter used for the parame-
ter estimation. The fit of the CFA model was evaluated using 
the following fit indices (with the acceptance criteria in paren-
theses). The model fit indices, including the normed x2 (NC; 
<5), standardized root-mean-square residual (SRMR; <.08), 
comparative fit index (CFI; >.90), the root-mean-square error 
of approximation (RMSEA; <.06), were confirmed [19,20]. In 
addition, the standardized factor loadings, squared multiple 
correlations (SMC), and error variance, which are model esti-
mates, were checked. The items were deleted after consider-
ing the modification indices (MI), standardized factor load-
ings, error variance, and importance of the items. 

The convergence validity of the component factors was 
confirmed based on standardized factor loadings of .50 or 
more (critical ratio>1.965), construct reliability (CR) of .70 or 
more, and average variance extracted (AVE) of .50 or more. 
To test the discriminant validity of the component factors, 
the correlation coefficient between factors should be less 
than .80, the AVE of latent variables should be greater than 
the square of the correlation coefficient between latent varia-
bles (AVE>Φ2), and the confidence interval (CI) of the cor-
relation coefficient (correlation coefficient±2 × stand-
ardization error) should not include 1 [21]. The reliability of 
the PHMSE-PL was tested using Cronbach's ⍺ coefficients 
and 95% CIs. The significance level of all statistical data was 
.05.

RESULTS

1. Evaluation of Content Validity 

The I-CVI of the 42 items was .89, which was above the 
standard value of .78 [16]. The S-CVI/Ave was .67, which did 
not satisfy the criteria of .90 or more [16]. Five duplicate items 
were deleted after reviewing the items with an S-CVI of less 
than 80%, and phrases were modified to clarify the meaning 
of the items. The remaining 37 items had an I-CVI of .81 and an 
S-CVI/Ave of .91, which exceeded the criteria, and none had 
an S-CVI of less than 80%. 

Additionally, in the validity evaluation of the four sub-
categories, 71% of experts confirmed that the "information- 
seeking about premature labor" subcategory was relevant, and 
100% of the experts confirmed that the other three sub-
categories (preventive risk factor management, preventive dai-
ly life management, and early coping during symptom onset) 
were relevant. Based on the experts' recommendations, pre-
ventive daily life management was divided into two sub-
categories ("preventive daily life management" and "pre-
ventive high-risk health behavior management"), with drink-
ing, smoking, drug abuse, sex, and exercise in a vulnerable 
state being considered high-risk health behaviors. Following 
cognitive interviews on the 37 items, the word order of the 
items was changed, and words and phrases were slightly 
modified to enhance the meaning. The average level of com-
prehension was 3.90. 

There were 37 final preliminary items across five sub-
categories: information seeking about premature labor (7 
items), preventive risk factor management (8 items), pre-
ventive daily life management (6 items), preventive high-risk 
health behavior management (4 items), and early coping dur-
ing symptom onset (12 items).
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2. Evaluation of Construct Validity and Reliability 

1) General characteristics of participants
In total, 122 (48.8%) participants were in their 30s, 160 

(64.0%) were associate or bachelor's degrees, 109 (43.6%) were 
full-time workers, and 165 (66.0%) were married. Almost all 
participants (233, 93.2%) were non-pregnant. Their average 
number of pregnancies was 1.16 (standard deviation [SD]= 
1.10), and most participants (202, 81.1%) had not experienced 
preterm labor. The average number of childbirths was 1.00 
(SD=0.94), and most of the participants (189, 75.6%) had never 
received any preterm labor education (Table 1).

2) Construction validity 
Primary CFA was conducted for the 5 factors and 37 items. 

The model fit indices were NC=3.14 (x2=1946.26, df=619, 

p<.001), SRMR=.08, CFI=.84, and RMSEA=.09 (90% CI=.09-.10), 
which showed that this model had a poor fit for the data. 
Accordingly, item 23 (the restriction of movement when there 
is a risk factor for premature labor) was deleted due to its high 
MI, and its SMC was .34. As a result of the second and third 
CFAs, none of the model fit indices were reasonable (NC=3.06 
[x2=1785.96, df=584, p<.001], SRMR=.08, CFI=.85, RMSEA= 
.09 [90% CI=.09-.10]). Item 11 (early antibiotic treatment in 
case of infection during pregnancy) and item 15 (hormonal 
drug administration in the case of a short cervix in the second 
trimester of pregnancy) were deleted sequentially due to high 
MI and error variance. Although item 26 (self-check for ute-
rine contractions during pregnancy) had a high MI, it was not 
deleted since the experts agreed that the item was important 
for self-management. The fourth CFA was conducted. The fit 
indices of the model were NC=3.11 (x2=1610.11, df=517, 
p<.001), SRMR=.08, CFI=.86, and RMSEA=.09 (90% CI= 
.09-.10), which indicated a poor fit. Due to the high MI, the 
model fit, component factors, and items were reviewed, while 
sequentially setting correlations between error variables 
(covariances of error) as follows: 36 and 37, 1 and 2, 31 and 32, 
26 and 29, 6 and 7, and 8 and 9. Finally, the model fit indices 
were acceptable (NC=2.49 [x2=1274.51, df=511, p<.001], 
SRMR=.08, CFI=.90, and RMSEA=.08 [90% CI=.07-.08]). 
Convergent validity of the component factors was confirmed 
using standardized factor loadings, CR, and AVE. All stand-
ardized factor loadings were .53 or more (criterion: >.50) with 
a critical ratio of 8.27 or more (criterion: >1.965). The CR was 
.86 or more (criterion: >.70), and the AVE was .81 or more 
(criterion: >.50). Therefore, the convergent validity of the com-
ponent factors was supported (Tables 2 and 3). Discriminant 
validity of the component factors was confirmed using 2 
methods. The correlation coefficient between factors ranged 
from .39 to .77, and that between the six errors ranged from .37 
to .63, which were acceptable. All AVEs of the factors were 
greater than the square of all possible two-factor correlation 
coefficients (AVE>Φ2). The CI of the correlation coefficient 
(Φ±2×standard error) did not include 1. Therefore, the dis-
criminant validity of the component factors was supported 
(Table 3). As a result of item analysis to confirm the con-
vergent validity of individual items and the validity of factors' 
internal structures, the overall average of the items was 3.83, 
the SD was 0.73, and the standard error was 0.05. The item to-
tal correlation (ITC) between 1 item and all other items was .51 
to .77, and the ITCs for all factors were .53 or higher, indicat-
ing acceptable validity of the items (Table 4). 

The final scale contained 34 items across five factors: seven 
items on information-seeking about premature labor (factor 
1), six items on preventive risk factor management (factor 2), 
six items on preventive daily life management (factor 3), three 

Table 1. Demographic Characteristics of Participants (N=250)

Variables Categories
n (%) or
M±SD

Age (year) 19-29 
30-39
40-49

 66 (26.4)
122 (48.8)
 62 (24.8)
33.7±7.8

Education High school or less
Associate or bachelor's degree
Master's or doctoral degree

 65 (26.0)
160 (64.0)
 25 (10.0)

Employment 
status

None
Full time
Part-time
Others

104 (41.6)
109 (43.6)
 29 (11.6)
 8 (3.2)

Marriage status Single
Married 
Divorced or bereaved

 81 (32.4)
165 (66.0)
 4 (1.6)

State of 
pregnancy

Yes
No 

17 (6.8)
233 (93.2)

Number of 
pregnancies

0
1
2
3 or more

 93 (37.2)
 54 (21.6)
 80 (32.0)
23 (9.2)

1.16±1.10

Experience of 
preterm labor*

Yes
No

 47 (18.9)
202 (81.1)

Number of 
childbirths*

0
1
2
3 

 99 (39.8)
 59 (23.7)
 82 (32.9)
 9 (3.6)

1.00±0.94

Preterm labor 
education

Yes
No

 61 (24.4)
189 (75.6)

*Missing data were excluded; M, mean; SD, standard deviation.
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items on preventive high-risk health behavior management 
(factor 4), and 12 items on early coping during symptom onset 
(factor 5) (Appendices 1 and 2). 

3) Reliability 
The Cronbach's ⍺ for all items was .97 (95% CI=.96-.97). It 

was .93 (95% CI=.92-.94) for factor 1, .90 (95% CI=.88-.92) for 
factor 2, .92 (95% CI=.90-.93) for factor 3, .85 (95% CI=.81-.88) 
for factor 4, and .95 (95% CI=.94-.96) for factor 5 (Table 5). 

DISCUSSION

1. Theoretical Perspectives on the Content of the PHMSE- 

PL Scale

According to self-management theory, individuals are bet-
ter able to adopt healthy behaviors if they possess knowledge 
and health beliefs that are consistent with their behaviors, 
self-regulation skills and ability to change health behaviors, 
and the facilitation of positive social support [22]. Self-effi-
cacy, which refers to confidence in one's ability to undertake 
self-management measures, is an important determinant of 
self-management [23]. Knowledge could also impact behav-
ior-specific self-efficacy [22]. The symptoms of preterm labor 
are vague and difficult to distinguish from normal bodily 
changes during pregnancy [24]. Therefore, women should 
seek information, make long-term efforts to address the 
symptoms of premature labor, and adopt coping strategies for 
premature labor to promote self-efficacy. Self-efficacy has 2 

Table 2. Parameter Estimates, Convergent, and Discriminant Validity of the Preventive Health Management Self-Efficacy related to 
Premature Labor (PHMSE-PL) (N=250)

Factors* Item B β SE Critical ratio p CR

F1 1
2
3
4
5
6
7

1.00 
1.10 
1.08 
1.26 
1.31 
1.18 
1.11 

.74 

.78 

.74 

.86 

.89 

.83 

.80 

-
.06 
.09 
.09 
.09 
.09 
.09 

-
17.61
11.77
13.80
14.06
13.01
12.46

.018 

.015

.007

.012

.026

.011

.019

.91

F2 8
9
10
12
13
14

1.00 
1.09 
0.92 
1.21 
1.18 
1.07 

.74 

.82 

.64 

.83 

.81 

.85 

-
.07 
.09 
.09 
.09 
.08 

-
16.47
10.03
13.02
12.62
13.47

.016

.005

.006

.019

.014

.009

.89

F3 16
17
18
19
20
21

1.00 
0.96 
1.02 
1.27 
1.29 
1.00 

.79 

.70 

.78 

.90 

.90 

.79 

-
.08 
.08 
.08 
.08 
.07 

-
11.85
13.31
15.98
15.85
13.72

.021

.025

.030

.012

.021

.020

.92

F4 22
24
25

1.00 
1.39 
1.53 

.64 

.88 

.94 

-
.12 
.13 

-
11.23
11.46

.008

.016

.021

.86

F5 26
27
28
29
30
31
32
33
34
35
36
37

1.00 
1.09 
1.17 
1.12 
1.25 
1.29 
1.29 
1.43 
1.39 
1.36 
1.22 
1.17 

.53 

.71 

.79 

.66 

.78 

.86 

.89 

.89 

.87 

.85 

.82 

.81 

-
.13 
.13 
.11 
.15 
.14 
.14 
.16 
.15 
.15 
.14 
.13 

-
8.27
8.78
9.91
8.64
9.02
9.15
9.20
9.16
9.05
8.86
8.79

.021

.007

.014

.030

.016

.030

.021

.010

.018

.018

.009

.014

.95

*F1: information seeking about premature labor, F2: preventive risk factor management, F3: preventive daily life management, F4: preventive high-risk 
health behavior management, F5: early coping during symptom onset; CR, construct reliability;  SE, standard error.
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Table 3. Correlation Matrix among Factors of the Preventive Health Management Self-Efficacy related to Premature Labor (PHMSE-PL)
(N=250)

Factors*
F1 F2 F3 F4 F5

AVE
φ (p) φ (p) φ (p) φ (p) φ (p)

F1 - .56-.80 .30-.50 .27-.51 .38-.58 .86
F2 .68 (.008) - .52-.72 .47-.71 .65-.89 .84
F3 .40 (.009) .62 (.012) - .42-.66 .67-.87 .89
F4 .39 (.003) .59 (.004) .54 (.004) - .40-.60 .81
F5 .48 (.009) .77 (.005) .77 (.019) .50 (.003) - .92

The upper part of the diagonal shows confidence intervals for the correlation coefficients; The lower part of the diagonal shows the correlation 
coefficients without measurement errors and significance levels; *F1: information seeking about premature labor, F2: preventive risk factor 
management, F3: preventive daily life management, F4: preventive high-risk health behavior, management, F5: early coping during symptom onset; 
AVE, average variance extracted; φ: phi correlation coefficient. 

Table 4. Descriptive Analysis of Items of the Preventive Health Management Self-Efficacy related to Premature Labor (PHMSE-PL)
(N=250)

Subcategories* Item No. M±SD SE Skewness Kurtosis ITC

F1 1
2
3
4
5
6
7

Subtotal

2.99±1.11
3.02±1.15
2.98±1.20
3.16±1.20
3.25±1.21
3.22±1.17
3.44±1.15
3.15±0.99

0.07
0.07
0.08
0.08
0.08
0.07
0.07
0.06

0.01
-0.05
-0.01
-0.17
-0.13
-0.11
-0.33
-0.05

-0.83
-0.94
-0.97
-0.94
-0.98
-0.83
-0.82
-0.84

.75

.79

.72

.82

.84

.80

.76
-

F2 8
9
10
12
13
14

Subtotal

3.92±1.04
4.08±1.03
3.84±1.11
3.76±1.14
3.80±1.13
4.14±0.98
3.92±0.88

0.07
0.07
0.07
0.07
0.07
0.06
0.06

-0.74
-0.96
-0.79
-0.70
-0.68
-1.11
-0.92

-0.18
0.13
0.03
-0.31
-0.36
0.79
0.73

.72

.80

.61

.78

.74

.79
-

F3 16
17
18
19
20
21

Subtotal

4.14±0.94
3.74±1.02
4.06±0.97
3.98±1.04
3.87±1.06
4.15±0.94
3.99±0.84

0.06
0.06
0.06
0.07
0.07
0.06
0.05

-1.05
-0.43
-0.80
-0.91
-0.59
-1.02
-0.89

0.66
-0.43
0.00
0.29
-0.49
0.73
0.89

.75

.67

.74

.85

.85

.74
-

F4 24
25
22

Subtotal

4.30±1.04
4.52±1.05
4.46±1.09
4.43±0.93

0.07
0.07
0.07
0.06

-1.60
-2.30
-2.11
-2.07

1.93
4.35
3.49
3.85

.58

.76

.82
-

F5 26
27
28
29
30
31
32
33
34
35
36
37

Subtotal

3.34±1.22
4.08±0.99
4.05±0.96
3.37±1.11
3.94±1.05
4.16±0.98
4.16±0.95
4.01±1.05
3.93±1.03
3.87±1.04
4.28±0.96
4.36±0.94
3.96±0.82

0.08
0.06
0.06
0.07
0.07
0.06
0.06
0.07
0.07
0.07
0.06
0.06
0.05

-0.21
-0.92
-0.80
-0.11
-0.80
-1.07
-1.00
-0.89
-0.75
-0.69
-1.47
-1.53
-0.96

-0.85
0.22
0.06
-0.68
-0.04
0.47
0.49
0.03
-0.12
-0.15
1.79
1.91
1.01

.53

.71

.79

.67

.76

.83

.85

.84

.83

.82

.80

.79
-

Total items 3.83±0.73 0.05 -1.02 1.80 .51-.77
*F1: information seeking about premature labor, F2: preventive risk factor management, F3: preventive daily life management, F4: preventive high-risk 
health behavior, management, F5: early coping during symptom onset; ITC, item-total correlation.
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forms: coping and regulatory [25]. Those with strong coping 
self-efficacy respond well to the onset of symptoms since they 
are able to adopt healthy behaviors despite initial setbacks or 
a lack of social support, and those with strong self-regulating 
efficacy are able to perform the target behavior in potentially 
disabling contexts [13]. Therefore, self-efficacy promotes 
health by enabling health-promoting actions in high-risk 
contexts. In this study, those with high self-efficacy were able 
to manage risk factors, identify symptoms, visit a doctor for 
early management, seek information about preterm labor, 
maintain a healthy lifestyle, and improve harmful habits. 
Therefore, all the components of this study correspond to the 
beliefs of self-regulation confidence and coping confidence, 
and the PHMSE-PL appears to accurately assess the pre-
ventive health management self-efficacy related to premature 
labor among women of childbearing age.

2. Psychometric Properties

Items were developed according to the concept of PHMSE- 
PL. In-depth interviews were conducted with women who ex-
perienced premature labor to minimize measurement errors 
due to misunderstanding [26], and further cognitive inter-
views were conducted with women of childbearing age to ex-
amine their understanding of the items and identify items re-
quiring correction. The cognitive interviews were also con-
ducted with women of different educational levels and ages to 
reduce differences in understanding between heterogeneous 
groups. The responses to the items improved after tailoring 
the items according to the women's perspectives. The inter-
viewing process can help to ensure content validity [17]. In ad-
dition, it was important for health professionals to participate 
in the development of the items since they had expertise in 
managing premature labor, often advocated for women's 

self-management, and could identify the most important 
health information suited to each subject [26]. Health pro-
fessionals' participation increased the items' practicality, im-
portance, and comprehensibility. Efforts were made to in-
crease the content validity of the PHMSE-PL scale through a 
series of cognitive interviews with women of childbearing age 
and content validity testing based on expert testimony. As a 
result, the I-CVI, S-CVI/Ave, and S-CVI all exceeded the cri-
teria, confirming content validity [16]. Only three of the 37 
items were deleted, and the loading of standardized factors 
was generally high in this study. 

The PHMSE-PL consisted of five subcategories based on 
the literature review and interviews, and the statistical val-
idity of the five factors was confirmed via CFA. The RMSEA of 
the final model exceeded .06. However, the interval width of 
the RMSEA is affected by sample size and the number of items 
(freely estimated parameters) in the model [19,27]. In model 
identification, in addition to the fit indices of the model, vari-
ous aspects of the model should also be considered [19,27]. 
Since the sample size was also somewhat small (N=250), the 
size of factor loading exceeded .50, and the other fit indices 
were somewhat good, an RMSEA of .077 may not be concern-
ing in this study [27]. The PHMSE-PL had rigorous con-
vergent and discriminate validity. All CRs and AVEs were 
high, and standardized factor loadings exceeded .50 for 4 
items (items 10, 22, 26, and 29) and .70 for all other items. 
Additionally, a factor correlation exceeding .80 indicates poor 
discriminant validity [27]. In this study, all factor correlations 
were acceptable (φ=.39-.77). Both conditions of AVE>Φ2 and 
Φ±2×SE for discriminant validity were supported. 

In this study, error covariances were established based on 
high MIs. Despite the different contents of paired items within 
the same subcategories, the women were assumed to respond 
to the following items believing that each pair contained sim-
ilar, highly relevant content: item 1 (risk factors for premature 
labor) and 2 (symptoms of premature labor), item 6 (daily ac-
tivities that trigger premature labor) and 7 (health daily life 
guidelines), item 8 (regular hospital checkup) and 9 (hospital 
checkup in illness), item 26 (self-examination of uterine con-
tractions) and 29 (recognition of symptoms of premature la-
bor), item 31 (retest of premature labor) and 32 (receiving a 
vaginal discharge test), and item 36 (hospital visit in case of 
amniotic fluid leakage) and 37 (hospital visit in case of vaginal 
bleeding).

In this study, the Cronbach's ⍺ values and 95% CIs for all 
questions and subcategories were .81 or higher, exceeding the 
recommended standard of .70 or higher [28]. Therefore, re-
searchers will be able to use the PHMSE-PL with great con-
fidence in their results. 

Table 5. Internal Consistency of the Preventive Health Manage-
ment Self-Efficacy related to Premature Labor (PHMSE-PL)
(N=250)

Subcategories* Cronbach's ⍺ 95% CI

F1 .93 .92-.94

F2 .90 .88-.92

F3 .92 .90-.93

F4 .85 .81-.88

F5 .95 .94-.96

Total .97 .96-.97

*F1: information seeking about premature labor, F2: preventive risk 
factor management, F3: preventive daily life management, F4: preventive 
high-risk health behavior, management, F5: early coping during 
symptom onset; CI, confidence interval. 
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3. Strengths and Limitations 

The PHMSE-PL may be the first instrument to assess these 
topics in women of childbearing age. This new scale com-
prises five factors with 34 items. Evaluation of the PHMSE-PL 
indicated good validity and reliability for South Korean wom-
en of childbearing age. The factors of the PHMSE-PL were de-
vised based on the concept of self-efficacy and empirical data, 
and acceptable validity and reliability were confirmed by test-
ing the content validity, construct validity, and internal con-
sistency reliability. It is significant that this study evaluated 
the construct validity and reliability of this new scale in adult 
women of all reproductive ages, except for adolescent women 
of childbearing age under 18 years of age. Since self-efficacy is 
a predictor of health behaviors [29], the use of the PHMSE-PL in 
the future can provide basic data for the development of nurs-
ing interventions. In this study, the criterion validity could not 
be tested since no previous self-efficacy scale for premature la-
bor existed against which to provide a standard. Therefore, fu-
ture studies should test its validity and test-retest reliability. In 
addition, although this study collected data from multiple re-
gions (four metropolitan cities: Seoul, Gwangju, Daegu, and 
Busan; two provinces: Gyeonggi-do and Chungcheong-do) 
through an online survey, its generalizability is limited since 
random sampling was not undertaken. 

CONCLUSION

This study developed the PHMSE-PL and evaluated its val-
idity and reliability. Future studies must also evaluate various 
other types of validities and test-retest reliability. The 
PHMSE-PL is expected to be used for the self-assessment of 
women in the future. In addition, health experts are expected 
to further evaluate the PHMSE-PL for women and use their 
findings to develop preterm labor interventions. 
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Appendix 1. Preventive Health Management Self-Efficacy related to Premature Labor (PHMSE-PL) Scale (English version)

Please read each of the following items and mark '✓' in the space that most closely indicates how much you agree with it. 

No Items
I can't do 

it at all
I can do 
a little

I can do it 
moderately

I pretty 
much can

I can do 
very well

01 I can learn the risk factors for premature labor.

02 I can learn the symptoms of premature labor.

03 I can learn the difference between false and true labor.

04 I can learn that premature labor can occur even if you are not at term.

05 I can learn about the serious consequences of premature birth.

06 I can learn about daily activities that trigger preterm labor.

07 I can learn about healthy daily life guidelines for pregnant women to prevent premature labor.

08 I can have regular check-ups at the hospital for the early detection of preterm labor.

09 If I have a disease that causes premature labor (twin pregnancy, excessive amount of amniotic 
fluid, leakage of amniotic fluid, genital infection), I can seek a medical examination.

10 I can go to the dentist before pregnancy to treat rotten teeth and gum inflammation.

11 I can visit a hospital during pregnancy to determine whether there are risk factors for 
premature labor in advance.

12 If there are risk factors for preterm labor, even if there are no symptoms, I can check the 
shortening of the cervix via ultrasound during the second trimester of pregnancy.

13 I can have the fetus regularly monitored at the hospital if there are medical or obstetric and 
gynecological problems.

14 I can watch and protect my body sensitively during pregnancy.

15 I can manage my stress during pregnancy to keep my mind at ease.

16 I can eat a balanced diet regularly during pregnancy.

17 I can adjust the amount of activity so that I do not feel tired during pregnancy.

18 I can lead a regular life during pregnancy so as not to put any strain on my body.

19 I can practice good oral hygiene during pregnancy.

20 I can avoid sexual intercourse if there are risk factors for preterm labor.

21 I can abstain from smoking or abusing drugs during pregnancy.

22 I can abstain from drinking alcohol during pregnancy.

23 I can self-check for uterine contractions during pregnancy.

24 I can choose a hospital to visit during pregnancy that is as close to home as possible.

25 If preterm labor is suspected, I can carefully monitor for changes in labor.

26 I can identify the symptoms of preterm labor immediately.

27 I can take a break immediately if I suspect preterm labor.

28 If I suspect premature labor, I can contact or visit the hospital immediately.

29 If I suspect preterm labor, I can do a labor test at the hospital immediately.

30 If I suspect preterm labor, I can go to the hospital and have my cervix checked for shortening 
immediately.

31 Even if my previous labor test results came out false, if I currently suspect preterm labor, I can 
be re-tested.

32 If I suspect preterm labor, I can get a vaginal discharge test.

33 If I suspect amniotic fluid leakage, I can go to the hospital immediately to check.

34 If I experience vaginal bleeding during pregnancy, I can go to the hospital immediately.

Since the cross-validity between Korean and English items has not been confirmed, it is recommended to check the cross-validity before using the English items.
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Appendix 2. Preventive Health Management Self-Efficacy related to Premature Labor (PHMSE-PL) Scale (Korean version)

다음의 문항을 읽고 귀하의 의견과 일치하는 곳에 ✓표로 체크를 해주십시오.

번호 문항
전혀 

할 수 없다
조금 

할 수 있다
보통으로 
할 수 있다

상당히 
할 수 있다

매우 
잘 할 수 있다

01 조기진통의 위험요인을 알아볼 수 있다.

02 조기진통의 증상을 알아볼 수 있다.

03 가짜 진통과 진짜 진통을 구분하는 법을 알아볼 수 있다.

04 진짜 조기진통은 만삭이 아니어도 올 수 있다는 것을 알아볼 수 있다.

05 조산의 심각한 결과에 대해 알아볼 수 있다.

06 조기진통을 유발하는 일상활동에 대해 알아볼 수 있다.

07 조기진통을 예방하기 위한 임산부의 건강한 일상생활 지침에 대해 알아볼 수 있다.

08 조기진통을 조기에 발견하기 위해 정기적으로 병원 검진을 받을 수 있다. 

09 조기진통을 유발하는 질병 (쌍둥이 임신, 양수과다, 조기 양수 누출, 생식기 감염)이 있으면 병원 
검진을 받을 수 있다. 

10 임신 전에 치과 진료를 받아 썩은 치아와 잇몸 염증을 치료할 수 있다.

11 임신 중에 병원에 방문하여 조기진통의 위험요인이 있는지를 미리 확인할 수 있다.

12 조기진통의 위험요인이 있으면 증상이 없어도 임신 중기에 미리 자궁경부의 짧아진 정도를 
확인하기 위해 초음파 검사를 받을 수 있다. 

13 내과적, 산부인과적 문제가 있으면 병원에서 주기적으로 태아를 감시할 수 있다. 

14 임신 중에 신체를 민감하게 관찰하고 보호할 수 있다. 

15 임신 중에 마음이 편안하도록 스트레스를 조절할 수 있다.

16 임신 중에 규칙적으로 균형 잡힌 식사를 할 수 있다.

17 임신 중에 피곤하지 않도록 활동량을 조정할 수 있다.

18 임신 중에 몸에 무리가 가지 않도록 규칙적인 생활을 할 수 있다. 

19 임신 중에 구강 위생 관리를 철저히 할 수 있다. 

20 조기진통의 위험요인이 있으면 성관계를 피할 수 있다. 

21 임신 중에 흡연이나 마약 남용을 하지 않을 수 있다. 

22 임신 중에 알코올을 섭취하지 않을 수 있다. 

23 임신 중에 자궁수축을 스스로 점검할 수 있다. 

24 임신 중 검진받을 병원은 집에서 가까운 곳으로 정할 수 있다. 

25 조기진통이 의심되면 진통의 변화를 주의 깊게 관찰할 수 있다. 

26 조기진통의 증상을 즉각 알아 차릴 수 있다. 

27 조기진통이 의심되면 바로 쉴 수 있다. 

28 조기진통이 의심되면 즉시 병원에 연락하거나 방문할 수 있다. 

29 조기진통이 의심되면 즉시 병원에서 진통검사를 받을 수 있다.

30 조기진통이 의심되면 즉시 병원에 가서 자궁경부의 짧아진 정도를 검사 받을 수 있다. 

31 과거 검사결과가 가짜 진통으로 나왔어도 현재 조기진통이 의심되면 재검사를 받을 수 있다.

32 조기진통이 의심되면 질 분비물 검사를 받을 수 있다.

33 양수가 새는 것이 의심되면 즉시 병원에 가서 확인할 수 있다. 

34 임신 중 질 출혈이 발생하면 즉시 병원에 갈 수 있다. 


