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Purpose: The aim of this study was to investigate the educational status and needs of premature birth prevention,
and to identify factors associated with preconception health behaviors. Methods: The study design was a cross-
sectional descriptive study. Data were collected through an online questionnaire survey, and the subjects were 192
women of childbearing age in Korea. Data were analyzed using the Mann-Whitney U test, Kruskal-Wallis test,
Spearman's correlation coefficients, and multiple regression. Results: The proportion of subjects who received
education on premature birth prevention was 8.9%, and 75.5% of subjects answered that they needed education
on premature birth prevention. They demanded education through online media, small groups, cases, cartoons
(webtoon) with stories, pictures, and videos. A related factor of preconception health behavior was self-efficacy for
high-risk pregnancy health care (3=.20, p=.012), which accounted for 8.2% of the total variance related to pre-
conception health behavior. Conclusion: There was a need for more development of education programs to prevent
premature birth for women of childbearing age. Its education programs should be applied with online, small group
activities using various educational media. It is also required to promote preconception health behavior through

self-efficacy for high-risk pregnancy health care.
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INTRODUCTION

Premature birth is defined as the birth of babies before
37 weeks of pregnancy have been completed, it is a major
cause of death in children under five years of age, and it is
a worldwide problem since it accounts for an average of
5~18% of live births in countries around the world [1]. The
premature birth rate in Korea has continued to increase
from 5.8% in 2010 to 8.5% in 2020 [2], and the primary
cause is that the fertility rate of women aged 35 and older
has increased from 18% in 2011 to 33.8% in 2020 [2, 3].

The causes and risk factors of premature birth include a
history of obstetrical and gynecological disorders such as
a previous history of preterm delivery, cervical surgery,
and genital infection, demographic factors such as mater-

nal age, race, and low socioeconomic status, nutritional
and physical activity factors such as body weight and diet-
ary intake, health behavior factors such as smoking, drink-
ing, drug abuse, and exercise, psychological factors such
as depression and stress, pregnancy-related factors such
as birth interval, infertility treatment, premature rupture
of membranes, preterm labor, placenta praevia, placental
abruption, polyhydramnios, and oligohydramnios, and
environmental factors such as radiation and fine dust [4,5].
In addition, all preconception women and pregnant wom-
en may have biological, psychological, social and clinical
risk factors for premature birth, depending on how they
manage their health [6]. Among these risk factors, control-
lable risk factors, including women's demographic factors,
nutritional and physical activity factors, health behavior
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factors, psychological factors, and pregnancy-related fac-
tors, allow us to reduce the risk of premature birth through
preventive management and active response strategies.

Meanwhile, high-risk pregnancy is generally defined as
the state of pregnancy that involves higher risk for the ill-
ness or death of the pregnant woman, the fetus or both
than in cases of normal pregnancy, and has risk factors for
high-risk pregnancy that may affect pregnancy outcomes
[7]. The most common risk factor for high-risk pregnancy
is maternal age, and other representative risk factors are as
follows: 1) preconception health status such as obesity, hy-
pertension, diabetes, and autoimmune diseases; 2) pre-
vious pregnancy history such as cervical incompetence,
preterm labor, preeclampsia, and gestational diabetes mel-
litus (GDM); 3) diseases occurring during pregnancy such
as excessive or poor maternal weight gain during preg-
nancy, preeclampsia, GDM, preterm labor, multiple preg-
nancy, hemorrhagic placental disorders, amniotic fluid
disorders, cervical incompetence, and chorioamnionitis;
and 4) fetus problems such as fetal malformations and in-
trauterine growth retardation [7]. These demographic cha-
racteristics and risk factors for high-risk preconception
and pregnancy eventually become risk factors for prema-
ture birth, and high-risk pregnancy can be seen as preg-
nancy involving risk factors for premature birth. There-
fore, considering that high-risk pregnancy is closely linked
to premature birth, high-risk pregnancy health care can be
regarded as activities for premature birth prevention (PBP).
Although health behaviors during pregnancy are also im-
portant for PBP, premature birth can be prevented through
preconception health behaviors (PHBs) to control risk fac-
tors for high-risk pregnancy [4, 5]. For this reason, it is im-
portant to understand how PHBs influence future preg-
nancy and to manage potential risk factors [8].

The preconception period is an important period for the
PBP, and PHBs can lead to better pregnancy outcomes by
changing women's risk behaviors [6]. In other words, pre-
mature birth can be prevented through health behaviors to
manage factors such as chronic diseases, anemia, sexually
transmitted infections, smoking, mental health problems,
birth spacing, vaccination to prevent fetal malformations,
folic acid and adequate nutrient intake, and obesity [9,10].
However, Korea's policies related to pregnancy and child-
birth are mainly centered on the increase of the number of
live births in relation to the low birth rate, and since gov-
ernment policies are focused on postnatal care approaches,
there is still a lack of preventive approaches related to pre-
conception health care [11]. In addition, although many
women have a positive attitude toward preconception
care, they often do not consider it necessary for themselves

[12]. Thus, since the investigation of influencing factors for
PHBs among women of childbearing age (WCA) can be
viewed as the exploration of factors associated with activ-
ities for PBP, the identification of factors affecting PHBs is
required for the development of interventions for PBP.

The promotion of knowledge of PBP helps WCA to be-
come aware of and perform health behaviors for PBP [13],
According to the self-management theory, individuals can
practice health behaviors if they have knowledge about
behaviors, self-regulation skills and ability to modify health
behaviors, and social support [14]. Especially, self-efficacy
is an important factor for health care since it enables in-
dividuals to select active response strategies, overcome
obstacles, and eventually solve problems in an efficient
manner [15], In pregnant women at risk of premature birth,
a higher level of self-efficacy has been reported to be asso-
ciated with better practice of health behaviors [16], so WCA
with a high level of knowledge of high-risk pregnancy
health care (K-HRPHC) and a high level of self-efficacy for
high-risk pregnancy health care (SE-HRPHC) are expected
to properly practice PHBs. However, there has been a lack
of studies that have elucidated the relationship of PHB
with K-HRPHC and with SE-HRPHC.

According to previous studies, WCA in Korea showed a
moderate level of PHBs [17], and they were also found to
have a moderate level of K-HRPHC and a moderate level
of SE-HRPHC in [18]. In addition, preconception educa-
tion has been shown to influence changes in knowledge
about nutrition, lifestyle, and physical health [19]. It has al-
so been reported that since the promotion of knowledge
about the PBP increases health behaviors for the PBP, new
prevention programs reflecting the methods of communi-
cation and needs of WCA need to be developed in order to
enhance knowledge of PBP [13]. Thus, to identify the com-
monly used methods of communication and needs of
WCA, itis necessary to investigate the current status of ed-
ucation on PBP for WCA as well as effective and preferred
methods of education among WCA.

Since WCA are persons that may be at risk of premature
birth and need to practice preventive behaviors before
pregnancy or during early pregnancy, it is most important
for these women to be aware of and practice health behav-
iors for PBP. However, intervention programs for PBP re-
ported so far have been focused on examining the symp-
toms of preterm labor and ensuring that the patient will re-
ceive appropriate medical treatment [13]. In other words,
although regular prenatal care and the operation of multi-
disciplinary PBP clinics composed of maternal-fetal medi-
cine specialists, nurses, nutritionists, and social workers
have been attempted as new preventive approaches, the
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main prevention program consisted of more frequent pre-
natal hospital visits and patient education on the signs and
symptoms of premature birth, and this method did not
lead to a decrease in the premature birth rate [13]. On the
other hand, smoking cessation using counseling and peer
support for pregnant women in early pregnancy and the
smoke-free law [20] and prenatal nutrition education on
increasing energy and protein intake for general pregnant
women [21] were reported to be effective in reducing the
premature birth rate. In other words, PBP programs re-
ported so far have been education on hospital-centered
prevention focused on medical examination and symptom
recognition using prenatal hospital visits along with early
hospital visits, and only programs for intensive manage-
ment of specific health behaviors such as smoking cessa-
tion and nutrition during pregnancy have been reported.
The PBP requires long-term, diverse, and combined
health care activities, so the first task for the development
of programs for the comprehensive management of such
health care activities to prevent premature birth is to iden-
tify the educational status and needs of PBP implemented
in Korea. In addition, since K-HRPHC, SE-HRPHC, and
PHBs of WCA are capabilities required for the PBP, there
is a need to investigate the status of these factors. Thus,
this study aimed to investigate the educational status and
needs of the PBP by examining the experience of educa-
tion on the PBP, K-HRPHC, SE-HRPHC, and PHBs among
WCA. The specific objectives of this study are as follows:
* To examine the contents, methods, and types of in-
formation and communications technology (ICT) of
education on the PBP experienced by WCA;
* To examine the contents, methods, and types of ICT
of education on the PBP needed by WCA;
* To investigate correlations between K-HRPHC, SE-
HRPHC, and PHB among WCA;
* To identify factors affecting PHBs among WCA.

METHODS

1. Study Design

This study is a cross-sectional descriptive study to in-
vestigate the educational status and needs of the PBP and
identify factors affecting PHBs in WCA.

2. Participants
The participants were WCA residing in Korea. The spe-

cific inclusion criteria were WCA in the 20~49 age group
residing in Korea, persons who can read and write text
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content on mobile devices or computers, and persons who
understood the purpose of this study and voluntarily sign-
ed the informed consent form. The sample size was calcu-
lated using the G*Power 3.1.9.2 program, and when it was
calculated using a medium effect size of 0.5, the level of
significance of .05, power of .80, 12 predictor variables,
and a two-tail test in a multiple regression analysis, the
minimum number of participants needed for this study
was determined to be 127 persons. Therefore, the ques-
tionnaire survey data was collected from 200 participants
in consideration of the drop-out rate of 30% of an online
questionnaire survey, and the data of 192 persons (96 %)
were used for the final analysis, excluding eight ques-
tionnaires with missing or insufficient responses.

3. Measures

1) Educational status and needs of the PBP

To investigate the status of education on the PBP, it was
first examined whether each subject had the experience of
receiving education on the PBP, and the subjects without
any experience of education were asked about the reason
for not receiving the education. Also, the contents, meth-
ods, and types of ICT of the education they received, the
level of knowledge of PBP, and the level of satisfaction
with education on the PBP were examined among the par-
ticipants with the experience of education on PBP. Among
the survey items, the contents of education were divided
into the contents of primary, secondary, and tertiary pre-
vention. Regarding the contents of education, primary
prevention was about the prevention and delay of pre-
mature birth before the occurrence of premature birth, and
secondary prevention was about early detection and treat-
ment of the symptoms of premature birth. The contents of
tertiary prevention included the prevention of aggrava-
tion and disabilities and rehabilitation after pregnant
women are in a dangerous situation of having a premature
birth. Additionally, the level of satisfaction with education
on the PBP was examined regarding the method of educa-
tion and type of ICT.

To investigate the needs for education on the PBP, edu-
cational contents, the method of education, the type of
ICT, and needs for education were examined among all
the participants.

2) K-HRPHC

The tool used to assess K-HRPHC was the pregnancy
health care knowledge scale for pregnant women of ad-
vanced maternal age developed by Wang and Kim [16]. To
use this scale in this study, it was slightly modified by the
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researcher. Only one item of the original version was
modified by changing 'the possibility of caesarean section'
to 'the possibility of premature birth.' This instrument is
composed of a total of 10 items: 1 item on risk factors for
premature birth, 3 items on the management of dangerous
symptoms during pregnancy, 5 items on the management
of health problems during pregnancy, and 1 item on ex-
ercise management during pregnancy. The items included
statements such as 'It is normal for your face to swell in the
evening during pregnancy', 'If you notice a few small spots
of blood on your underwear without abdominal pain, you
should take a rest at home', and 'If you work standing for a
long time, you may have a premature birth.' 1 point was
given for each correct answer, and the total scores ranged
from 0 to 10 points. Higher scores indicate higher levels of
K-HRPHC. The content validity index (CVI) of the original
version of this scale was reported to be .88 [16], and Cron-
bach's o was .70 in this study.

3) SE-HRPHC

The SE-HRPHC was measured using the pregnancy
care self-efficacy scale for pregnant women of advanced
maternal age developed by Wang & Kim [16]. This instru-
ment was slightly modified and used in this study, and on-
ly one item of the original version was modified by chang-
ing 'advanced-age pregnancy' into 'age.' This self-efficacy
assessment tool consists of a total of 16 items: 2 items on
the understanding of pregnancy, 4 items on the manage-
ment of risk symptoms during pregnancy, 3 items on the
management of health problems during pregnancy, 4 items
on the management of nutrition during pregnancy, 2 items
on the management of daily living activities, and 1 item on
emotion management during pregnancy. The survey
items include statements such as 'I can describe the effects
of maternal age on pregnancy', 'If  have vaginal bleeding,
I can appropriately deal with this problem', and 'I know
the symptoms of pregnancy-induced hypertension (PIH)
and can appropriately deal with (manage) this disease.'
Each item was measured on a 5-point Likert scale ranging
from 1 point='Strongly agree' to 5 points='Strongly dis-
agree. 'The total scores ranged from 16 to 80 points, and
higher scores indicated higher levels of SE-HRPHC. Re-
garding the reliability of the total items, Cronbach's & of
the original instrument was .89 [16], and Cronbach's
was .88 in this study.

4) PHB

PHB was assessed by the instrument developed by
Yeom & Kim [15]. This tool consists of 6 domains and 27
items. More specifically, it is comprised of 4 items on the

avoidance of hazardous materials, 6 items on professional
health care, 4 items on rest and sleep, 4 items on stress
management, 5 items on information acquisition, and 4
items on the preparation of resources. The items included
statements such as 'I do not smoke or drink', 'If you are 35
years old or older, you should consult healthcare profes-
sionals about genetic risks and necessity for prenatal care',
and 'I do not lift or carry heavy objects.' Each item was
measured on a 5-point Likert scale ranging from 1 point=
'Very unlikely' from 5 points='Very likely.' The total scores
ranged from 27 to 135 points, and higher scores indicate
higher levels of PHBs. Cronbach's @ of the total items of
the original instrument was .92 [15], and Cronbach's o
was .95 in this study.

5) General and obstetrical characteristics of participants
As to the general characteristics of participants, age, ed-
ucation level, occupation, marital status, family monthly
income, and region of residence were examined. In addi-
tion, regarding obstetrical characteristics, the experience
of childbirth, the number of children, premature birth his-
tory, cause of premature birth, disease related to preg-
nancy or childbirth, intention to give birth, and the self-
perceived possibility of premature birth were examined.

4, Ethical Considerations

This study was conducted after obtaining approval
from the IRB of Daegu Catholic University (CUIRB-2021-
0043). The participants were provided with explanations
about the purpose and contents of this study, anonymity
and confidentiality of the collected data, and no disadvan-
tages due to participation in this study. In addition, the
participants were provided with a participant information
sheet stating that the collected data will be used only for
the purpose of research and they are allowed to withdraw
from the study at any time if they want to. They were re-
quested to respond to the online questionnaire only after
they read and fully understood the contents of the partic-
ipant information sheet and provided written informed
consent.

5. Data Collection

The data was collected from August 24, 2021 to Septem-
ber 2, 2021. Regarding the data collection method, research
assistants residing in seven large cities (7 Metropolitan
Cities) and 5 provinces in South Korea posted a promo-
tional announcement about the questionnaire survey on
their SNS pages. The survey announcement included the
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purpose of the study, inclusion criteria, method and peri-
od of participation, benefits for participants, and con-
fidentiality and anonymity of the collected data. It also in-
cluded a link to the survey, and persons who voluntarily
wanted to participate were asked to participate in the sur-
vey by clicking on a URL link included in the promotional
document. Each participant who completed the online
questionnaire was given a coffee coupon as a small token
of appreciation.

6. Statistical Analysis

The analysis of the collected data was conducted using
IBM SPSS statistics for Window Version 25.0 (IBM Co.,
Armonk, NY, USA). The normality test was carried out us-
ing the Kolmogorov-Smirnov test, and a non-parametric
test was used for variables that did not meet the normality
assumption. The general characteristics, characteristics re-
lated to pregnancy and childbirth, and the educational sta-
tus and needs of PBP of the participants were analyzed us-
ing descriptive statistics such as the frequency, percent-
age, mean, and standard deviation. Also, the Mann-Whit-
ney U test and Kruskal-Wallis test were used to analyze
differences in PHB according to general characteristics,
characteristics related to pregnancy and childbirth, and
the educational status and needs of PBP of the partici-
pants. In addition, posthoc tests were performed using the
Mann-Whitney U test. Correlations between K-HRPHC,
SE-HRPHC, and PHBs were analyzed using Spearman's
correlation coefficients (rtho, o). Multiple regression analy-
sis (simultaneous entry method) was conducted to identi-
fy factors affecting PHB.

RESULTS

1. General and Obstetrical Characteristics of Participants

The mean age of the participants was 32.70£7.20 years,
and 85 persons (44.3%) belonged to the 30~39 age group,
constituting the largest proportion of the total participants.
As for educational level, college graduates were 141 per-
sons (73.4%), and people with occupations were 129 per-
sons (67.2%), accounting for the largest proportion. As to
marital status, married people were 110 persons (57.3%),
and regarding family monthly income, 50 persons (26.0%)
had a family monthly income of 7 million or more, account-
ing for the largest proportion. For the residential area, 93
persons (48.4%) lived in a metropolis.

In terms of obstetrical characteristics, 92 persons (47.9%)
had childbirth experience, and 49 persons (53.3%) had two
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or more children. Among them, 11 persons (12%) experi-
enced premature birth and 8 person (72.7%) experienced
premature birth due to maternal causes. In addition, 18
participants (9.4%) reported having diseases related to pre-
gnancy or childbirth. Regarding the health problems the
participants were diagnosed with, the results of a multi-
ple-response survey showed that GDM (6 persons) ac-
counted for the highest proportion, followed by abortion
(5 persons), PIH (2 persons), premature birth (2 persons),
and benign uterine or ovarian tumor (2 persons). 71 per-
sons (37.0%) responded that they had the intention to give
birth in the future. As to the self-perceived possibility of
premature birth, 44 persons (23.0%) answered that there is
a 'high possibility' (Table 1).

2. Educational Status and Needs of the PBP

The analysis results of the educational status and needs
of the PBP are shown in Table 2. First, regarding the status
of education on the PBP, it was found that 17 persons
(8.9%) had experience receiving education on PBP, while
175 persons (91.1%) did not have any experience. As to the
reasons for not receiving education on PBP, one partici-
pant did not respond, and among the 174 persons who
gave responses, 71 persons (40.8%) answered that there
was no information or education available, 42 persons
(24.1%) responded that they did not have a chance or time
for it, 40 persons (23.0%) stated that they did not know
what education or information was required for them, and
21 persons (12.1%) did not feel the need for education. The
contents of education experienced by 17 participants with
experience in education on PBP were examined using a
multiple-response question. As a result, the most fre-
quently experienced contents of education were as fol-
lows: 'risk factors and causes of premature birth' (16 per-
sons) and 'the baby's viability and health problems by the
week of gestation' (16 persons) for the first prevention ed-
ucation; 'prenatal hospital visits and treatment of women
at high risk of premature birth' (14 persons) and 'prema-
ture birth or risk symptoms of the mother and fetus' for the
secondary prevention education (14 persons); and 'long-
term health problems of a baby after premature birth' (11
persons) for the tertiary prevention education (Appendix
1). Regarding the methods of education, the most fre-
quently used methods were 'booklet or pamphlet' (11 per-
sons) and 'information in the form of text' (16 persons).
Regarding the satisfactory methods of education, the larg-
est proportion of the respondents selected 'large group tra-
ditional (face-to-face) setting' (4 persons) and 'small group
traditional (face-to-face) setting' (4 persons). The most
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Table 1. General and Obstetric Characteristics of the Partici-

pants (N=192)

- . n (%) or

Characteristics Categories M=SD
Age (year) 19~29 68 (35.4)
30~39 85 (44.3)
40~49 39 (20.3)

32.70£7.20

Educationlevel  <High school 33 (17.2)
College 141 (73.4)

> Graduate school 18 (9.4)
Occupation Yes 129 (67.2)
No 63 (32.8)
Marital status Married 110 (57.3)
Single 82 (42.7)
Family monthly <299 30 (15.6)
income 300~399 48 (25.0)
(10,000 won) 400~499 25 (13.0)
500~599 23 (12.0)

600~699 16 (8.3)
>700 50 (26.0)
Region of Metropolis 93 (48.4)
residence Province 99 (51.6)
Experience of Had 92 (47.9)
childbirth None 100 (52.1)
Number of 1 43 (46.7)
children (n=92) 2 or more 49 (53.3)
Premature birth  Had 11 (12.0)
history (n=92)  None 81 (88.0)
Cause of preterm Maternal cause 8 (72.7)
birth (n=11) Cause unknown 3 (27.3)

Disease related ~ Had 18 (9.4)
to pregnancy None 174 (90.6)

or childbirth

Type of disease  Gestational diabetes mellitus 6 (26.1)
related to Abortion (spontaneous, threatened) 5 (21.7)

pregnancy or  Pregnancy-induced hypertension 2(8.8)

childbirth Premature birth 2(8.8)

(n=18) Benign uterine or ovarian tumors 2(8.8)

Ectopic pregnancy 1(4.3)

Intrauterine insemination 1(4.3)

Artificial abortion 1(4.3)

Placentopathy 1(4.3)

Stillbirth 1(4.3)

Hypothyroidism 1(4.3)

Incompetent internal OS of cervix 0(0.0)

Premature rupture of membrane 0(0.0)

Hydramnios or oligohydramnios 0(0.0)
Intention to Yes 71 (37.0)
give birth No 121 (63.0)
Self-perceived High 44 (23.0)
possibility of Middle 97 (50.5)
premature birth Low 51 (26.5)

TMultiple response.

satisfactory types of ICT were identified as videos (5 per-
sons) and cases (5 persons). As for the self- perceived level
of knowledge of PBP, out of the total participants, 8 per-
sons (4.1%) gave the response 'Knew well', 51 persons
(26.6%) rated their level of knowledge as 'Moderate', and
133 persons (69.3%) gave the response 'Not know well.'

With respect to the needs for PBP education among all
the participants, the scores of needs for education were
4.52+0.52 points for primary education, 4.56+0.53 points
for secondary education, and 4.47+0.61 points for tertiary
education, showing the overall strong needs for all of the
first, secondary and tertiary prevention education. As to
the method of PBP education, "YouTube' was the most pre-
ferred method of education (72 persons, 37.5%), followed
by a 'small group traditional (face-to-face) setting' (39 per-
sons, 20.3%). As for the type of ICT of education, the par-
ticipants showed the strongest need for 'cases' (4.50£0.68
points), followed by 'webtoons (cartoons) with stories'
(4.10£0.94 points), and 'pictures' (4.07£0.84 points). Re-
garding the necessity for education for PBP, the largest
proportion of the respondents (145 persons, 75.5%) an-
swered 'Necessary,'

3. K-HRPHC, SE-HRPHC, and PHB

The mean score for K-HRPHC was 5.42£2.11 points, the
mean score for SE-HRPHC was 52.30£8.83 points (the
mean item score: 3.27 points), and the mean score for PHB
was 114.17%15.64 points (the mean item score: 4.23 points)
(Table 3).

4, Differences in PHBs

The examination of differences in PHBs according to the
characteristics of participants showed that there were no
significant differences in PHBs depending on the general
or obstetrical characteristics of the participants. In relation
to the educational status and needs of the PBP, there was a
significant difference in PHB depending on the level of
knowledge of PBP (x’=5.99, p=.049), and the results of
post-hoc analysis showed that the level of PHB was higher
in the group that gave the response 'Knew well' in re-
sponse to the question about knowledge of PBP than in the
group that replied as 'Did not know well' (Table 4).

5. Correlations between K-HRPHC, SE-HRPHC, and PHB

K-HRPHC was found to have a significant positive cor-
relation with SE-HRPHC (p=.37, p <.001) and with PHBs
(0=18, p=.012). In addition, SE-HRPHC was also shown
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Table 2. Educational Status and Needs of the Premature Birth Prevention (N=192)
Status Satisfaction Needs
Variables Categories
n (%) n (%) n (%) or M£SD
Educational experience Had 17 (8.9) - -
None 175 (91.1) - -
Reasons for not No information or education 71 (40.8) - -
receiving education ' No chance or time 42 (24.1) - -
Did not know what education or 40 (23.0) - -
information was needed - -
Did not need 21 (12.1)
Educational contents Primary prevention - - 4.52+0.52
Secondary prevention - - 4.56£0.53
Tertiary prevention - - 4.47+0.60
Method of education Large group traditional setting 8 (14.5) 4 (23.5) 7 (3.6)
Small group traditional setting 4 (7.3) 4 (23.5) 39 (20.3)
1:1 traditional setting 0(0.0) 0 (0.0) 7 (3.6)
Websites (hospitals, professional) 9 (16.4) 3 (17.6) 15 (7.8)
Blogs, cafés 9 (16.4) 3 (17.6) 5(2.7)
SNS (Instagram, Facebook, etc.) 1(1.8) 0 (0.0) 14 (7.3)
YouTube 6 (10.9) 2 (11.9) 72 (37.5)
Smartphone application 1(1.8) 0 (0.0) 13 (6.8)
TV program 6 (10.9) 0 (0.0) 6(3.1)
Booklet, pamphlet 11 (20.0) 1(5.9) 10 (5.2)
Other 0(0.0) 0 (0.0) 4(2.1)
Type of ICT n=17)* Lecture 5(6.1) 2 (11.9) 3.44+1.05
Videos 13 (15.9) 5(29.4) 3.96£0.97
Text 16 (19.5) 1(5.9) 3.55£0.93
Pictures 12 (14.6) 1(5.9) 4.07£0.84
Cases 13 (15.9) 5(29.4) 4.50£0.68
Webtoon (cartoons) with a story 4 (4.9) 2(11.9) 4.10+0.94
Online game with a story 3(3.7) 0(0.0) 3.03+1.09
Interactive online chat 3(3.7) 0(0.0) 3.65+1.06
Q&A 4 (4.9) 0(0.0) 3.79£1.03
Problem solving 5(6.1) 1(5.9) 3.03+1.63
None 4 (4.9) - -
Knowledge of PBP Knew well 8(4.1) - -
Moderate 51 (26.6) - -
Did not know well 133 (69.3) - -
Need for education Necessary - - 145 (75.5)
Moderate - - 44 (22.9)
Not necessary - - 3 (1.6)

ICT=information and communication technology; PBP=premature birth prevention; ' Excluding non-response; *Multiple response (only status);
Please see the appendix for education status of educational contents.

Table 3. Correlation between Knowledge of High-Risk Pregnancy Health Care, Self-Efficacy for High-Risk Pregnancy Health

Care, and Preconception Health Behavior (N=192)
K-HRPHC SE-HRPHC PHB
Variables M=SD Range
o (p) e (p) e (p)
K-HRPHC 5421211 0~10 1.00
SE-HRPHC 52.30+8.83 16~80 .37 (<.001) 1.00
PHB 114.17+15.64 27~135 18 (.012) .21 (.003) 1.00

K-HRPHC=knowledge of high-risk pregnancy health care; SE-HRPHC=self-efficacy for high-risk pregnancy health care; PHB=preconception
health behavior; p=Spearman’s correlation coefficients (rho).
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Table 4. Differences in Preconception Health Behavior (N=192)
Variables Characteristics Categories n (%) M=SD Z or X p
General Age (year) 19~29 68 (35.4) 112.21+17.11 1.88 391

characteristics 30~39 85 (44.3) 113.99+15.56
40~49 39 (20.3) 114.17+15.64
Education level <High school 33 (17.2) 109.45+17.92 2.76 252
College 141 (73.4) 115.00+15.36
> Graduate school 18 (9.4) 116.33+12.14
Occupation Yes 129 (67.2) 115.17+15.29 -1.31 190
No 63 (32.8) 112.13+16.28
Marital status Married 110 (57.3) 115.72+14.96 -1.38 169
Single 82 (42.7) 112.10+16.37
Family monthly <299 30 (15.6) 114.87+12.48 1.02 961
income 300~399 48 (25.0) 114.08+15.14
(10,000 won) 400~499 25 (13.0) 113.28+13.70
500~599 23 (12.0) 114.87+12.48
600~699 16 (8.3) 112.50+17.92
>700 50 (26.0) 114.36+18.95
Region of Metropolis 93 (48.4) 113.23+15.98 -0.71 477
residence Province 99 (51.6) 115.06+15.35
Obstetric Experience of Had 92 (47.9) 115.55+14.20 -0.68 498
characteristics childbirth None 100 (52.1) 112.90£16.83
Number of 1 43 (22.4) 114.70+13.96 -0.70 486
children (n=92) >2 49 (25.5) 116.31+14.52
Premature birth Had 11 (5.7) 121.73+13.59 -1.52 129
history (n=92) None 81 (42.2) 114.72+14.16
Disease related to Had 18 (9.4) 119.28+10.85 -1.26 206
pregnancy or None 174 (90.6) 113.64%+15.99
childbirth
Intention to give Yes 71 (37.0) 114.59+16.54 -0.83 409
birth No 121 (63.0) 113.93+15.15
Self-perceived High 44 (23.0) 117.75%+13.55 3.88 144
possibility of Moderate 97 (50.5) 111.63£17.23
premature birth Low 51 (26.5) 115.92+13.40
PBP education Educational Had 17 (8.9) 116.76+11.41 -0.39 699
experience None 175 (91.1) 113.92+16.00
Reasons for not No information or education 71 (40.8) 116.20+14.88 3.92 270
receiving No chance or time 42 (24.1) 114.861+16.80
education Did not know what education 40 (23.0) 112.10%+16.69
(n=174) " or information was needed
Did not need 21 (12.1) 110.031+16.60
Knowledge Knew well® 8(4.1) 123.75+8.68 5.99 .049
of PBP* Moderate® 51 (26.6) 117.22+13.09 a>c
Did not know well® 133 (69.3) 112.43+16.52
Need for Necessary 145 (75.5) 115.61+15.42 4.85 .088
education Moderate 44 (22.9) 109.98+15.67
Not necessary 3(1.6) 106.33£18.50

PBP=premature birth prevention; Z=test statistic of Mann-Whitney U test; x’=test statistic of Kruskal-Wallis test; ' Excluding non-response;
*Post-hoc test was Mann-Whitney U test.
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to have a significant positive correlation with PHB (po=.21,
p=.003) (Table 3).

6. Factors associated with PHBs

To examine factors associated with PHB, analysis was
performed by entering K-HRPHC, SE-HRPHC, and know-
ledge of PBP as independent variables. Knowledge of PBP
measured by a nominal scale was entered as an indepen-
dent variable after converting it into a dummy variable.
Tests for autocorrelation of the dependent variable and
multicollinearity between independent variables were per-
formed. The Durbin-Watson index was 1.95, a value close
to 2, indicating that there was no autocorrelation of error
terms. The variance inflation factor (VIF) ranged from 1.10
to 1.25, indicating that there was no multicollinearity be-
tween independent variables.

SE-HRPHC was identified as a factor associated with
PHB (3=.20, p=.012), the explanatory power of this model
was 8.2%, and the regression model was statistically sig-
nificant (F=4.20, p=.003) (Table 5).

DISCUSSION

This study attempted to investigate the educational sta-
tus and needs of the PBP among WCA residing in Korea,
measure PHB to examine preconception behavior for PBP,
and identify factors associated with PHB. The analysis re-
sults of this study revealed a low percentage of recipients
of education on PBP and the preferred methods of educa-
tion as well as methods of education with a high level of
satisfaction among WCA. In addition, SE-HRPHC was
identified as a factor associated with PHB for the PBP.

In particular, the investigation of the status of education
on the PBP showed that the proportion of the participants
with health problems related to pregnancy and childbirth,

which constitute risk factors for premature birth, was less
than 10% (specifically, 9.4%). Their health problems related
to pregnancy and childbirth included GDM, abortion, pre-
mature labor, and benign uterine or ovarian tumor. These
health problems during pregnancy are similar to the re-
sults of a previous study on the status of prenatal health
management in Korean pregnant women [22], which re-
ported that the main health problems of Korean pregnant
women were found to be GDM, premature labor, gesta-
tional hypertension, and cervical incompetence. Therefore,
to obtain maximum effects with minimum management
for the high-risk group for premature birth that accounts
for less than 10% of WCA, a stepwise, preventive approach
is required. In other words, to prevent premature birth due
to high-risk pregnancy, it is necessary to manage control-
lable factors from the preconception period, predict and
selectively identify risk factors for high-risk pregnancy,
and thereby establish a stepwise long-term health man-
agement system for early management for women with a
high possibility of high-risk pregnancy or at an early stage
of detection of high-risk pregnancy.

In this study, the participants were found to have high
needs for education on PBP regarding the overall preven-
tion interventions from the primary prevention to the ter-
tiary prevention. However, the majority of the participants
of this study did not have the experience of receiving edu-
cation on PBP, and the participants reported that the rea-
sons for not receiving education were the absence of in-
formation and educational programs available, a lack of
time, and the lack of knowledge about information and
education needed for them. The absence of specialized in-
formation and education is thought to indicate a limitation
of publicity and accessibility of public health promotion,
and the lack of time and the lack of knowledge about in-
formation and education needed are considered to be due
to a lack of recognition of negative consequences of pre-

Table 5. Associated Factors with Preconception Health Behavior (N=192)
Variables B SE B t p
(Constant) 91.81 6.86 - 13.38 <.001
Knowledge of PBP (known well) ' 6.50 5.74 .08 1.13 .259
Knowledge of PBP (moderate) 1.92 2.66 .05 0.72 471
K-HRPHC 0.58 0.57 .08 1.02 311
SE-HRPHC 0.35 0.14 .20 2.54 .012

R*=.08, Adj. R*=.06, F=4.20, p=.003

K-HRPHC=knowledge of high-risk pregnancy health care; PBP=premature birth prevention; SE-HRPHC=self-efficacy for high-risk pregnancy
health care; TDummy variable: Knowledge of PBP (1=known well, 0=moderate, did not know) well; TDummy variable: Knowledge of PBP

(1=moderate, 0=known well, did not know well).
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mature birth and the necessity for management. In this re-
gard, it has been reported that most women have not heard
of the term premature birth before or do not know well
about premature birth [23], and most women without the
experience of high-risk pregnancy did not know their risk
factors until they went to the hospital and consulted a
healthcare professional about their health risks [24]. The
recognition of the risk of premature birth is likely to induce
prevention behaviors and early interventions, and thus
lead to healthy pregnancy outcomes [25], so there is a need
for information and educational interventions on pre-
mature birth.

With respect to the method of education on the PBP, the
most common method of education among the partic-
ipants was 'booklets or pamphlets,' and the participants
showed a low level of satisfaction with this method. In this
study, the method of education most preferred by the par-
ticipants was YouTube, followed by small group offline
(face-to-face) educational programs, websites operated by
a hospital or an expert, SNS (Instagram, Facebook, etc.),
and mobile applications in descending order. These re-
sults indicated that WCA have a greater need for easily ac-
cessible and easy-to-use online media than other methods
of education, and prefer 'small group' education to 'large
group' education. These results are in agreement with the
findings of a previous study showing that 56.6% of preg-
nant women wanted to receive prenatal education through
online programs [18] and another previous study report-
ing that an online method was found to be the most pre-
ferred path for obtaining information on preconception
health [25]. Furthermore, in previous studies, the effec-
tiveness of mobile web-based educational programs [18]
and the positive effects of preconception health care
through websites [26] were confirmed. These findings also
show the need for developing educational programs using
online media.

In this study, the most common type of ICT used in the
education on PBP was 'information in the form of text',
and the level of satisfaction with this type of ICT was also
found to be low. In terms of the type of ICT, the partic-
ipants showed the highest level of satisfaction with videos
and cases, and had the greatest demand for cases, followed
by webtoons (cartoons) with stories, pictures, and videos.
A previous study also reported that educational materials
in the form of videos were found to be more effective in the
improvement of genetic knowledge than those in the form
of text [27]. Therefore, the results of this study along with
the findings of previous studies are thought to indicate
that cases with stories facilitate a concrete understanding
and application of educational contents, and WCA prefer

educational materials that present information in easily
comprehensible pictures or videos.

Preconception health status such as underlying dis-
eases, obesity, infections, smoking, and drug addiction,
and health behaviors to remedy such health problems
have been shown to be important determinants for child-
birth outcomes such as premature birth [6]. Thus, this study
investigated factors related to PHBs for the PBP among
WCA, and as a result, SE-HRPHC was found to be a single
factor increasing PHBs. In this connection, according to
previous studies, preconception health education can im-
prove self-efficacy for health [28], self-efficacy was found
to be a factor directly related to healthy eating habits [29],
and observational learning for the promotion of self-ef-
ficacy was found to be the most important determinant
for the increase of physical activity [30]. Therefore, if SE-
HRPHC is improved through educational interventions
for PBP, it is expected to contribute to increasing PHBs
through healthy eating habits and physical activity. In ad-
dition, this study attempted to identify factors related to
PHBs that can be viewed as PBP behaviors by exploring
demographic and obstetrical characteristics, the status and
needs of education for PBP, K-HRPHC, and SE-HRPHC
among WCA before pregnancy rather than during preg-
nancy. As a result, only SE-HRPHC was found to be sig-
nificantly associated with PHBs, and this factor explained
only 8.2% of the total variance. This may be due to the fact
that although the participants recognized the importance
of PHBs, they did not consider it necessary for themselves
to practice PHBs [12]. On the other hand, in this study, the
mean score for PHBs was 114.17 points (the mean item
score: 4.23 out of 5 points), showing upward bias, so there
is a possibility that the practice of PHBs was not properly
evaluated because the participants did not actually have a
plan or intention to give birth in the very near future at the
time of their participation in the survey. Therefore, in fu-
ture studies, it is necessary to conduct research with wom-
en with an intention to give birth in the immediate or very
near future and perform analyses by adding variables not
dealt with in this study, such as the prenatal care system of
public medical institutions.

This study investigated the status and needs of educa-
tion for PBP among WCA that have not been sufficiently
studied in Korea as well as in other countries, and also
examined the participants' levels of K-HRPHC and SE-
HRPHC, which are variables not analyzed in previous
studies. As a result, this study presented directions for the
development of PHB interventions for the PBP. In addi-
tion, this study was carried out with WCA selected by con-
venience sampling among those residing in seven Metro-
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politan Cities, and 5 provinces in Korea. However, since
there were only a small number of participants with expe-
rience in education on the PBP, this study has the follow-
ing limitations. First, there is a limitation in generalizing
the study results on the educational status and needs of
the PBP. Second, it was not possible to conduct a thorough
and in-depth analysis of the specific status and needs of
education for PBP.

CONCLUSION

The participants of this study mostly received primary
PBP education among primary, secondary, and tertiary
prevention education, and the percentage of the recipients
of education for PBP was less than 10%. These results
showed the necessity for the development of step-wise
and long-term educational interventions for the PBP. In
addition, WCA showed greater needs for Internet-based
information, small-group education, and educational ma-
terials with cases, pictures, and videos. Further, it was
found that it is necessary to apply programs for the im-
provement of SE-HRPHC in order to enhance PHBs for the
PBP.

In this study, analysis results revealed a low explana-
tory power of the factor associated with PHBs, so there is a
need to conduct a replication study by including diverse
factors affecting PHBs. In addition, it is suggested to con-
duct further research among WCA with the experience of
PBP education in order to carry out an in-depth inves-
tigation of educational interventions for the PBP in the
future.
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Appendix 1. Educational Contents of Premature Birth Prevention according to Prevention Levels (N=17)

Categories Contents n (%)
Primary prevention ' Risk factors and causes of premature birth 16 (17.0)
Baby's viability and health problems by the week of gestation 16 (17.0)
Health care before pregnancy at home 12 (12.8)
Health care during pregnancy at home 13 (13.8)
Pregnancy-related observations and observation methods at home 11 (11.8)
Preventive health management by risk factors of premature birth at home 13 (13.8)
How to deal with stress, anxiety, and depression during pregnancy 13 (13.8)
Secondary prevention ' Diagnosis and treatment of genital infections 13 (20.3)
Oral hygiene and treatment of periodontal disease 10 (15.6)
Prenatal hospital visits and treatment for women at high risk of premature birth 14 (21.9)
Prematurity or risk symptoms of the mother and fetus 14 (21.9)
First-aid measures in case of risk of premature birth or mother and fetus 13 (20.3)
Tertiary prevention ' Diagnosis and diagnostic procedures for high-risk pregnant women admitted to 6(18.2)
the intensive care unit (maternal and fetal intensive care unit)
Inpatient treatment and care 9(27.3)
Long-term health problems of mothers after premature birth 7(21.2)
Long-term health problems of babies after premature birth 11 (33.3)

T Multiple response.
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