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The most significant development in 2021 for the Korean Journal of Women Health Nursing 
(KJWHN), has been the confirmation of being indexed in Scopus, with retroactive coverage from 
2018 and beyond. This milestone pushes us further to continue our mission of being the dependable 
source for women’s health nursing, not limited to Korea but also with a wider regional and interna-
tional focus. 

Year in review 

This year we published a fewer number of manuscripts but have focused on some key initiatives: 
expanding the number of English manuscripts and hosting a series on instrument development 
and validity and reliability [1-4]. 

First, KJWHN expansion of English manuscripts has increased in comparison to 2020. In 2021, 
36 out of 43 published papers (30 unsolicited, 13 commissioned manuscripts) (83.7%) and 27 out 
of 30 unsolicited articles (90%) were published in English. Compared to the 2020 rates of 34.2% 
and 21.8% respectively, this increase in English publications demonstrates our commitment to 
making the important contributions of our authors more visible to readers. We will continue to 
welcome quality English manuscripts that fit our aims and scope, especially those that contribute 
to women’s health nursing in the region and worldwide. 

Second, our invited series [1-4] have comprehensively covered current standards and body of 
knowledge on how to determine psychometrics for an instrument. This series was purposively pub-
lished in Korean, in order to clearly present concepts and encourage the use of standard terminology. 

Another foci has been responding to the ever-decreasing birth rate in Korea, i.e., 0.84 in 2020, 
which is a further drop from 0.92 reported for 2019 [5]. KJWHN has continued to focus on the 
pressing issue of Korea’s ultra-low birth rate, with papers that have outlined strategic policy direc-
tions [6] and nursing’s role in infertility support [7], as well as expanding the roles of nurses and 
midwives to benefit the health of the nation [8]. Another paper illustrated examples from Japan 
[9], on how mobilizing nurses and midwives would serve to further gender equity, which is Goal 5 
of the sustainable development goals [10]. We hope these papers will stimulate action measures at 
policy-level as well as individual advocacy.  

Among the various topics covered in 2021, KJWHN also published two statistical reports as col-
laborative work with Statistics Korea and four review papers. We will continue to welcome integrative 
reviews, scoping reviews, and systematic reviews and/or meta-analyses that fit our aims and scope.  
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Journal statistics 

Data on manuscripts submitted to KJWHN this year, as of De-
cember 10, 2021, are presented in Table 1. 

While continuing to strive for excellence, KJWHN will also 
seek ways to make the submission and review process smoother.

Appreciation for 2021 reviewers 

The developments of KJWHN were made possible thanks to 
the sharp eyes and tireless service of our reviewers. Warm appre-
ciation is extended to the following reviewers:
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Cheon, Suk Hee (Sangji University)
Cho, In Sook (Inha University)
Cho, Ok Hee (Kongju National University)
Choi, Mi Young (National Evidence-based Healthcare Collabo-

ration Agency)
Chung, Chae Weon (Seoul National University)
Chung, Mi Young (SunMoon University)
Drake, Emily E. (University of Virginia)
Ha, Ju Young (Pusan National University)
Haruna, Megumi (University of Tokyo)
Hong, Se Hoon (CHA University)
Huh, Sun (Hallym University)
Jun, Eun-Young (Daejeon University)
Jeong, Geum Hee (Hallym University)
Jo, Myung Ju (Catholic University of Pusan)
Kim, Hee Kyung (Kongju National University)
Kim, Hee Sook (Dongnam Health University)
Kim, Hyun Kyoung (Kongju National University)

Kim, Kwang Ok (Dongju College)
Kim, Kyung Won (Daegue Hanny University)
Kim, Mi Jong (Hannam University)
Kim, Mi Ok (Dankook University)
Kim, Mi Young (Woosuk University)
Kim, Moon Jeong (Pukyung National University)
Kim, Myoung Hee (Semyung University)
Kim, Su Hyun (Nambu University)
Kim, Yun Mi (Eulji University)
Ko Eun (Sunchon National University)
Lee, Ju-Young (The Catholic University of Korea)
Lee, Nae Young (Silla University)
Lee, Kyoung-Eun (Texas A & M University)
Moon, So Hyun (Chosun University)
Nho, Ju Hee ( Jeonbuk National University)
Park, Mee Ra (Changshin University)
Park, Mi Jeong (Hoseo University)
Park, Seo A (Gyeongbuk College of Health)
Park, So Mi (Yonsei University)
Shimpuku, Yoko (University of Hiroshima)
Shin, Gi Soo (Chung-Ang University)
Shorey, Shefaly (National University of Singapore)
Song, Ju Eun (Ajou University)
Sung, Mi Hae (Inje University)
Yeom, Gye Jeong ( JEI University, Incheon) 

Special congratulations to Professors Kyung Eui Bae (Dongseo 
University), Hyun Ju Chae ( Joongbu University), and Gi Soo 
Shin (Chung-Ang University), who were selected as “Best Re-
viewer 2021.”

ORCID 

Sue Kim, http://orcid.org/0000-0003-3785-2445 

Table 1. Basic statistics on manuscripts submitted to the Korean Journal of Women Health Nursing in 2021

Category Data Notes
Commissioned manuscripts (n) 13 5 Editorials, 4 Issues & Perspectives, 4 Invited Papers
Unsolicited manuscripts (n) 48
Accepted manuscripts (n) 30
Non-accepted manuscripts (n) 11 8 Rejected, 2 rejected before review, 1 withdrawn
Manuscripts reviewed and determined (n) 38 30 Accepted and published, 8 rejected
Manuscripts under review or revision (n) 9
Acceptance rate (%) 63.8 30/47=0.638
Median time from submission to acceptance (days) 53
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As families with happy mothers are happy, patients cared for by happy nurses will have higher hos-
pitalization satisfaction. However, just as we neglect the health of mothers who are primary care-
givers at home, we tend to neglect nurses’ wellbeing in hospitals. Women’s health refers to the 
overall experience of women and their ‘dis-ease’, a term that was proposed with a feminist lens as a 
direct contrast to ‘disease’ [1]. As most nurses are women, women’s health nurses need to pay par-
ticular attention to the dis-ease experienced by nurses. This editorial aims to illustrate the dis-ease, 
i.e., various sources of uncomfortableness experienced by nurses nurses in South Korea (hereafter 
Korea), its related factors, and suggest directions for improvement. Understanding nurses’ dis-ease 
will be the first step to improve the quality of life of nurses and may also help to encourage nurse 
retention and a stable supply of nursing personnel. 

Dis-ease of Korean nurses

According to the Korean Nurses’ Health Study (KNHS), an ongoing cohort study [2], Korean 
nurses’ most common physical health problem was gastrointestinal problems, with a morbidity 
rate of 20%. Being underweight was the next most common health problem, accounting for 15%. 
These problems seem to be related to occupational factors and diet [2]. 

Stressors that hinder nursing are long working hours and night shifts, which cause emotional 
and physical exhaustion, affecting the quality of life. The stresses and professional dissatisfaction 
inherent in nurses’ daily life are related to human complexity, work relations, responsibility, profes-
sional autonomy, and professional skills over time and abilities. Nurses’ sense of autonomy and re-
sponsibility can shift to work overload and pressure, negatively affecting their quality of life. The 
urgency of nursing work has a more negative impact on workers’ health. In situations of conflict 
and dissatisfaction with the work environment, burnout may occur due to occupational stress at 
the physical and psychological levels. Attributes of burnout are emotional exhaustion, depersonal-
ization, and lack of professional achievement. Nurses consume alcohol for the purpose of relieving 
stress, and it was reported that 58.2% of Korean nurses regularly drink alcohol [2,3]. 

More than one case of suicide by nurses in Korea has been reported every year since 2010 [4]. 
The high suicide rate among nurses is a global phenomenon, with around 44 nurses committing 
suicide each year in the United Kingdom and Wales between 2011 and 2017 [5]. Considering that 
Korea has the highest suicide rate among Organisation for Economic Co-operation and Develop-
ment (OECD) countries, there may be more cases. In Korea, even official statistical data on the 
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suicide rate of nurses have not been made [3], and there has 
been no public discussion about it.

Related factors 

The shortage of nursing personnel 
While nurse shortage is a global problem, it is a severe issue in 
Korea, where the number of active nurses per 1,000 population 
is 3.8, nearly half of the OECD average of 7.4 in 2018. Shortage 
of practicing nurses is severe, despite the number of new nurses 
graduating each year is steady at 35.0 per 100,000 people, higher 
than the OECD average of 26.5 [6]. Such statistical data reflect 
the reality that despite no problems with the supply of nurses, 
that employment is not well maintained. According to working 
time regulations applied in the United Kingdom in 1998, nurses 
can take a break of at least 20 minutes if they work more than 6 
hours. However, in reality, they could not drink a sip of water or 
take a break while working because of the shortage of nurses [3], 
According to the Nursing and Midwifery Council in the United 
Kingdom, 44% of nurses retired due to working conditions in 
2017 [3], which aggravated nurse shortage. The shortage of 
nurses are related to burnout, job dissatisfaction, and turnover 
intention. Reducing the nurse-patient ratio is also an urgent is-
sue in improving nurses’ quality of life and the quality of care 
provided by nurses.

Shift work 
Korean nurses frequently work three-time shifts on a rotating 
basis. As a result, 88.4% of nurses in the KNHS answered that 
they worked night shifts for an average of 5.3 years of their life-
time [2]. Three-time shifts, especially the night shift, was 
blamed for many health problems such as cardiovascular 
dis-eases, cancer, metabolic syndrome, diabetes, and over-
weight. Night shift, in particular, has been noted as a causal fac-
tor contributing to breast cancer and other cancers [7]. To re-
lieve work-related stress, nurses need to engage in various hob-
bies or leisure activities. However, shift work makes it difficult 
[3]. Considering that other countries such as the United States, 
have a system where nurse can work on a fixed shift system, ap-
plying various shift models and flexible work hours needs to be 
applied in Korea. Furthermore, increasing the opportunities for 
nurses to choose work shifts according to their lifestyles would 
be helpful.

Bullying 
Recently, the media’s report on a nurse’s suicide in Korea brought 

attention to workplace bullying, which was pointed out as the 
cause. In Korea, 11.2%–23% of nurses reported experiencing 
workplace bullying [8]. Nurses who experience bullying have 
adverse effects on their physical health, such as insomnia, head-
ache, abdominal pain, back pain, and chronic fatigue. Psychologi-
cally, bullying cause low self-confidence, anxiety, and depression, 
and in severe cases, it can lead to suicide. According to a me-
ta-analysis on interventions for workplace bullying [9], individu-
al interventions can improve bullying awareness and skill and 
knowledge of bullying management, which can, in turn, decrease 
turnover intention; Multilevel interventions were also found to 
be effective in eliminating bullying, as the team approach in-
creased nurse interactions and group cohesion [9].  

Directions for improvement  

Breaking a vicious cycle 
In 2015, the number of practicing nurses per 1,000 population 
in Korea was 5.9, only 31% of licensed nurses, contrasting with 
the OECD average was 9.1, which is 69.5% of licensed nurses 
[6]. This is due to the immediate resignation of new nurses and 
the in non-metropolitan areas in Korea. Although the supply of 
new nurses continued to increase, the number of new nurses 
who could not adapt to their work has also increased and led to 
a vicious cycle of continuous supply and leakage, comparable to 
continuing a blood transfusion without eliminating the cause of 
the bleeding. There is a fundamental problem that the immedi-
ate resignation of new nurses leads to a shortage of nurses in 
quantity, and at the same time, a shortage of experienced nurses, 
which lowers the overall quality of nursing. While accommodat-
ing the lessons of history, the direction of nursing workforce 
policy should be shifted toward increasing the adaptation of new 
nurses. This is an effective approach to securing the quantitative 
and qualitative levels of nurses. In Korea, preceptors have to 
train new nurses while taking care of their own patients. New 
nurses could not be trained as needed and were left unprepared 
to care for their patients and many of them resigned quickly 
within a year, and the term ‘emergent resignation’ arose. As such, 
it is necessary to have nurse preceptors free from the burden of 
caring for patients to be able to devote themselves to teaching 
new nurses adapt to their jobs.

Ensuring equitable working conditions and recognition is also 
needed. The Korean government expanded admissions to nurs-
ing schools in non-metropolitan areas to address the shortage of 
nurses in small and medium-sized hospitals [10]. However, after 
graduation, new nurses flocked to the metropolitan area where 
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working conditions were relatively better, and regional nurse 
staffing did not improve. Ultimately, the key to solving the prob-
lem is providing sufficient economic compensation to nurses in 
non-metropolitan hospitals, improving working conditions, and 
ensuring stable professional development opportunities. Now, 
voices are calling for a shift in employment retention policies. 
An approach is needed to induce hospitals to increase the 
nurse-patient ratio by providing incentives to hospitals that 
comply with the Medical Act on Nursing Personnel, and signifi-
cantly differentiating the hospitalization fee according to the 
level of nursing personnel in the health insurance system. 

Formal and informal support systems 
The leadership of the head nurse is crucial in forming a mutually 
supportive organizational culture. However, a prior study [3]. 
noted that nurses perceived that the head nurses were more in-
terested in the nurses’ work and not in the nurses’ well-being. 
Although interested in nurses’ health, head nurses were unable 
to improve the situation due to too few staff, work pressure, and 
lack of support from hospital administrators [3]. The head nurs-
es must take a supportive attitude toward nurses’ balance, as 
they are in a position to use their influence to this end. While 
there may be instances of avoiding acting as advocates because 
they do not want conflict with doctors or hospital administra-
tors, as head nurses, they must challenge their views of appropri-
ate actions and prepare to confront doctors and hospital admin-
istrators for the necessary changes.

Despite physical and emotional exhaustion, Korean nurses 
may be reluctant to admit that they need support, fearing evalu-
ation of weakness. They lack the opportunity to heal by talking 
about their experiences. Therefore, it would be helpful to pro-
vide a social and emotional support system where nurses can 
discuss social and emotional problems in their work through 
regular meetings. In particular, when new nurses find it chal-
lenging to adapt to work and their self-esteem is low, meeting 
with fellow nurses will be an opportunity to increase their resil-
ience while confirming that they are not alone in their experi-
ences. These meetings will facilitate nurses to protect each oth-
er, as they can find coworkers in crisis, ask if they are well, and 
encourage them to use resources to help solve problems. Educa-
tional programs for nurses experiencing burnout, depression, 
and bullying are also needed, as well as early screening and in-
tervention. Web-based programs will be advantageous in pro-
tecting personal information.

In Korea, a rigid recruitment system in which hospitals recruit 
nurses annually at a similar time is in operation. Hospitals cannot 

respond flexibly to nurse vacancies, and nurses have no choice but 
to sacrifice personal life. Vacancies in nurses who have to be ab-
sent from work due to pregnancy, illness, school, or family rea-
sons, have no choice but to replace their colleagues. It is also 
worth considering establishing nurse agencies that can connect 
hospitals seeking to hire nurses and nurses who need jobs.

Self-care as an ethical obligation 
When nurses are socialized to accept inequality because they are 
women, nurses can confuse the nursing of caring with sacrifice in 
their relationship with the client. As if reflecting this, most of the 
Code of Ethics for Nurses in Korea consist of obligations to clients.

Gilligan’s seminal work [11] in women’s moral development 
presents that the final stage is mutual respect for self and others. 
In other words, recognizing that human relationships are recip-
rocal, women resolve the conflict between selfishness and re-
sponsibility through a new understanding of the connection be-
tween self and others. As female care workers, nurses are de-
manded by society to sacrifice and embody altruism. However, 
this cannot be done at the detriment of nurses’ lives and devel-
opment. For a harmonious life, nurses need to pay more atten-
tion to their mental, physical, emotional, and spiritual health. 
The American Nurses Association Code of Ethics for Nurses  
[12] states that nurses must accept self-care as a duty to self in 
addition to their obligation to care for patients. Watson’s theory 
of human caring also provides support for nurses’ engagement 
in self-care [13]. 

Health right is a fundamental human right that everyone 
should enjoy, and nurses are no exception. Korean society 
should pay more attention to nurses’ dis-eases and health issues, 
recognizing them as a high-risk occupational group. Researchers 
in women’s health nursing should carefully study nurses’ health, 
so that the accumulated knowledge will guide policy and estab-
lish tangible support for nurses’ health. 
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Introduction 

Sexual health means being physically free from sexual problems, feeling proud, and psychologically 
comfortable as a sexual being. It refers to a state of physical, mental, and social well-being related to 
sex. According to the World Health Organization (WHO), sexual health is fundamental to the over-
all health and well-being of individuals, partners, and families, and it contributes to the social and 
economic development of communities and countries. Not only does sexual health encompass a 
positive and respectful approach to sex and sexual intercourse, but it also requires the possibility of a 
pleasurable and safe sexual experience free from coercion, discrimination, and violence [1]. 

Reproductive health is related to the well-being of the reproductive system and processes related 
to reproduction [2]. Reproductive health was embodied in the International Plan of Action adopt-
ed at the International Conference on Population and Development in Cairo in 1994. Recently, 
the concept of sexual and reproductive health (SRH) was summarized based on the WHO’s Con-
stitution, which defined SRH as “a state of physical, emotional, and social well-being in all aspects 
of SRH, not merely the absence of disease, disability, or infirmity” [3]. 

Changing perspectives on sexual and reproductive health 

Recently, reproductive health has gained increasing importance as low birth rate continues to in-
crease. SRH is not only directly linked to gender equality and women’s well-being; but it is also in-
trinsically important when considering the role of economic development and sustainability in the 
future society, further affecting the health of mothers, infants, children, and adolescents [3]. In this 
respect, reproductive health is recognized as a right, and its management is important from the 
point of view of the life cycle. 

In South Korea (hereafter Korea), SRH was historically limited to maternal and child health 
within the population and family planning policies framework, focusing on pregnancy, childbirth, 
and childrearing. In the 1970s and 1980s, strong international population policies were imple-
mented, and discussions about population control took place. In Korea, although the goal of popu-
lation suppression was achieved early, the birth control policy was pursued for a considerable peri-
od of time and finally discontinued in 1996, with the aim of improving the population quality. As 
the fertility rate fell sharply in the 2000s, the government implemented policies encouraging child-
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birth and childcare support [4]. However, as long-standing poli-
cies regarding population continued to view the female body as 
a tool for childbirth [5], policies promoting fertility were limited 
in their impact. 

At the Cairo Conference in 1994, the population policy em-
phasized the concrete life of human beings instead of quantitative 
control of the population and confirmed that reproductive rights 
are human rights. To improve women’s status and empowerment, 
the following goals, to be pursued by 2015, were resolved: reduc-
tion of infant/child/maternal mortality rate, universal education, 
and universal access to reproductive health services, including 
family planning. The 1995 Beijing Congress recognized the key 
role of women in socioeconomic development and recommend-
ed ensuring reproductive health and rights without unwanted 
pregnancies/births [4]. That is, it recommended that the con-
cept of right to SRH should be guaranteed as an individual’s basic 
right by the state in consideration of the suitability of SRH, based 
on the international human rights norms, since it is important for 
both men and women. Additionally, the global respectful mater-
nity care movement [6] should be expanded and interpreted 
from the perspective of ensuring the right to fertility that sup-
ports the recovery of de-medicalized childbirth and the strength-
ening of the family’s health capacity, allowing people to enjoy hu-
man rights of childbirth. 

Policy direction for sexual and 
reproductive health in Korea 

In 2005, South Korea enacted the Low Fertility and Aging Soci-
ety Basic Act and began policy intervention, and the fourth low 
fertility/aging society policy roadmap [7] has been announced 
for 5 years from 2021. Compared to the first, second, and third 
master plans in the past, the population policy paradigm has 
changed. The fourth master plan aims for “a sustainable society 
where all generations are happy together” as the vision, by rec-
ognizing that the fertility rate or population phenomenon is not 
a result of state-led regulation and control, but that of individu-
al’s social adaptation and choice. Furthermore, it clarified the di-
rection to focus on structural change at the individual, family, 
community, and social levels [7]. In the fourth basic plan, “a so-
ciety where we work together and care for each other” is pre-
sented as a strategic policy focus to counteract low fertility. It is 
paying attention to the “guarantee of sexual and reproductive 
rights throughout life” and “institutional acceptance of diverse 
families” were raised as policy tasks [7]. The specific future di-
rections for achieving this are as follows: 

1) Shifting the policy paradigm from pregnancy and child-
birth-centered health to universal health for both men and 
women to increase the fertility rate. 

2) Promote healthy gender awareness and create a culture that is 
safe from gender violence by guaranteeing the right to 
self-determination in an equal relationship where men and 
women respect each other. 

3) Strengthening social responsibility for health management 
and disease prevention, safe pregnancy, and childbirth ac-
cording to individual life cycle. 

4) Reorganizing the legislation so that the health of women, in-
fants, and children can be guaranteed throughout their lives, 
and preparing a comprehensive plan for sexual reproductive 
rights focusing on gender and human rights. 

The government should implement policies not only sup-
porting health services for pregnant women but also supporting 
universal health coverage from adolescence to old age, such as 
sexual health, contraception, cancer prevention with the expan-
sion of the current human papillomavirus vaccination program 
to males, decreasing sexually transmitted infections, counter-act-
ing gender-based violence, as well as supporting menstrual 
health. Moreover, policies should be designed to adopt the nor-
mative and pragmatic perspectives of sexual health and repro-
ductive rights.  

Nurses’ roles within sexual and 
reproductive health evolvement in Korea 

Nurses in the field of maternal/women’s health can play an im-
portant role in SRH management. International models that 
outline a nursing education curriculum for nurturing SRH 
health experts as well as job training and maintenance education 
to improve communication skills in sexual counseling situations 
with participants [8,9] should be implemented. Additionally, as 
women’s health is currently not included as a specialty field in 
advanced practice nursing in Korea [10], increasing the number 
of midwives and expanding their roles may be a realistic and ef-
fective mode in promoting SRH. Additionally, interdisciplinary 
cooperation for a person-centered response to SRH should be 
strengthened, and policy knowledge based on women’s experi-
ences should be created. As well-informed advocates for SRH 
and social responsibility, Korean nurses and midwives in mater-
nal/women’s health can be a bridge and sounding board for 
SRH to become a platform toward a sustainable society where 
all generations are happy. 
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서론

측정도구의 심리계량적 속성에 대한 시리즈의 마지막 편으로 신뢰

도(reliability)와 반응성(responsiveness)에 대해 알아보고자 한다.

신뢰도

신뢰도는 측정이 얼마나 재현될 수 있는가를 의미한다. 즉, 측정점

수들이 얼마나 관련이 있는지 그 정도뿐 아니라, 얼마나 일치하는

지를 반영하는 것이다[1]. 수학적으로는 참 점수(true score) 변량에 

대한 관찰 점수(observed score: 참 점수 + 측정오차) 변량의 비를 

의미한다. 측정오차가 적을수록 측정에 대한 신뢰성이 더 좋다고 

할 수 있다[2].

신뢰도의 종류는 평가자 간 신뢰도(interrater reliability), 검사-재

검사 또는 반복측정 신뢰도(test-retest reliability) 및 평가자 내 신
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뢰도(intrarater reliability)로 나눌 수 있다. 평가자 간 신뢰도는 같은 

연구대상자를 대상으로 2명 이상의 평가자가 측정한 점수 간의 변

이를 의미한다. 검사-재검사 신뢰도는 측정도구의 안전성(stability)

을 보기 위한 것으로, 동일한 도구를 가지고 같은 조건 하에 있는 

같은 대상자의 어떤 특성을 2번 이상 반복해서 측정하였을 때 얻어

지는 결과가 일관되는지를 평가하는 것이다. 평가자 내 신뢰도는 1
명의 평가자가 여러 번 반복해서 측정했을 때의 점수의 변이를 말

한다. 신뢰도 검정에서 가장 많이 사용되는 연속형 측정점수의 검

사-재검사 신뢰도에 대해 조금 더 자세히 살펴보면 다음과 같다.

설문지로 측정된 점수가 연속형인 경우, 검사-재검사 신뢰도 검

정을 위한 지표는 급내상관계수(intraclass correlation coefficient, 
ICC)를 사용한다. 흔히 사용하는 SPSS 프로그램을 사례로 들면, 

검사-재검사 신뢰도 검정을 위한 모델로는 “2-way mixed-effects”
를 선택하고, 유형으로는 “consistency”를 지정하며, 신뢰구간은 

95%로 지정한다. 분석 결과 단일측도(single measures) 및 평균측도
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(average measures)에 대한 ICC 수치와 95% 신뢰구간이 제시된다. 

만약 검사-재검사 신뢰도 검정을 위해 1차와 2차 측정의 평균값이 

사용되었다면, 평균측도의 ICC와 이에 대한 신뢰구간을 보면 된

다. 이론적으로 ICC의 범위는 0에서 1.0이며, 일반적으로 .70 이상

이면 신뢰도를 만족하였다고 할 수 있다[2].

검사-재검사 신뢰도 검정에서 고려해야 할 사항으로는 측정과 

재측정 사이의 시간 간격(time interval)이 있다. 시간 간격을 설정

할 때 특별히 정해진 바는 없지만, 응답한 기억을 소환하지 않을 정

도로 충분한 간격이어야 함과 동시에 대상자의 상황 및 조건이 변

하지 않을 정도의 시간 간격이어야 한다. 측정되는 구성개념의 특

성 또한 고려해야 할 사항이다. 만약에 구성개념이 시시각각으로 

변화하는 특성을 가지고 있다면, 검사-재검사 검정을 하지 말아야 

한다. 예를 들어 Lee 등[3]은 우울, 불안 및 스트레스를 측정하는 

정서적 측정도구의 심리계량적 속성 연구에서 검사-재검사 신뢰도

를 실시하지 않았다고 밝혔는데, 그 이유로는 속성이 검사-재검사 

신뢰도를 실시하기에 안정적(stable) 속성을 가진 구성개념이 아니

기 때문이라고 하였다.

반응성

반응성이란 측정된 구성개념이 시간의 흐름에 따라 변화는 것을 감

지해내는 능력을 의미한다[4]. 반응성 검정에서 구성개념 점수의 

변화를 보기 위해서는 최소한 두 번 이상 측정하는 종적연구설계가 

필수적이다. 종적연구설계에는 측정하고자 하는 구성개념 점수의 

변화를 향상 또는 악화시킨다고 입증된 처치나 중재 제공이 포함되

어야 한다. 그리고 실제로 검증하고자 하는 도구로 측정한 점수가 

연구자가 기대한 것처럼 향상 또는 악화되었는지를 판단하는 것이

다. Lee 등[5]은 한 간호학 학술지에 게재된 측정도구의 심리계량

적 속성 연구논문을 고찰한 결과 반응성을 검정한 논문이 없었음을 

확인하고, 앞으로 측정도구 연구에서 반응성도 함께 검정할 수 있

는 종적연구를 계획할 것을 권유하였다.

반응성을 검정하기 위해 사용되는 분석방법으로는 효과 크기(ef-
fect size; mean change score/standard deviation [SD] baseline), 표

준평균 반응도(standardized response mean [SRM]; mean change 

score/SD change score), 반응도 계수(Norman’s responsiveness co-
efficient; σ2 change/[σ2 change+σ2 error]), 상대적 유효성 통계량

(relative efficacy statistic; [t-statistic1/t-statistic2]
2)이 있다[6-9]. 하

지만 반응성 검정에 자주 등장하는 대응 t-검정은 변화의 유의성을 

측정하는 것이지 변화의 타당성을 검증하는 것이 아니므로 측정도

구의 반응성 검증방법으로 적합하지 않다[10].

반응성 검정 사례를 살펴보면, 천식 특이형 삶의 질 측정도구 개

발에서 Lee 등[11]은 천식 진단을 받고 아직 치료를 받지 않은 신환 

환자를 대상으로 개발한 삶의 질 측정도구를 사용해서 점수를 측정

하고, 치료방법으로 약물을 복용 후 1개월 후에 다시 삶의 질을 측

정하였다. 그리고 SRM 분석을 통해서 개발한 측정도구의 반응성

을 검정하였다.

요약

검사-재검사 신뢰도 검정을 할 때는 측정하고자 하는 구성개념에 

대한 속성을 주의 깊게 파악해서 검사-재검사 검정이 필요한지 확

인하는 것이 중요하다. 앞으로 측정도구 개발연구에서 반응성 검정

을 위해 종적연구설계를 계획할 것을 권유한다. 
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Introduction 

The neonatal period is one of the most critical life stages in 
which newborns face the highest risk of death in the first month 
of life. In 2018, the average global neonatal mortality rate was 
18/1.000 live births, and the neonatal mortality rate in Vietnam 
was reported to be 11/1.000 live births [1].  
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Purpose: This study aimed to examine the effect of a newborn care education program using ubiq-
uitous learning (UL-NCEP) on exclusive breastfeeding and maternal role confidence of first-time 
mothers in Vietnam. 
Methods: This quasi-experimental study with a nonequivalent control group design was conducted 
at a university hospital in Hue city, Vietnam, between June and July 2018. Eligible first-time mothers 
were conveniently allocated to the experimental (n=27) and the control group (n=25). Mothers in 
the control group received only routine care, whereas mothers in the experimental group received 
UL-NCEP through tablet personal computers in addition to routine care in the hospital. Then, the 
educational content was provided to mothers by their smartphone for reviewing at home. UL-
NCEP was developed based on the World Health Organization’s “Essential Newborn Care Course” 
guidelines. The exclusive breastfeeding rate and maternal role confidence level after birth and at 4 
weeks postpartum were assessed in both groups to assess the effect of UL-NCEP. 
Results: At 4 weeks postpartum, the experimental group showed a significantly higher level than 
the control, for exclusive breastfeeding rate (p<.05) as well as mean maternal role confidence 
(p<.05). 
Conclusion: UL-NCEP was a feasible and effective intervention in increasing first-time Vietnam-
ese mothers’ exclusive breastfeeding rate and maternal role confidence level. This program may be 
integrated into routine care for postpartum mothers to promote mother and infant health among 
first-time mothers in Vietnam. 

Keywords: Breast feeding; Infant health; Parturition; Smartphone; Vietnam 

The survival and health development of newborns depend on 
the quality of care provided by caregivers [2]. Mothers play an 
essential role in newborn care at home, and those who have a 
knowledge deficit of newborn care and inappropriate or poten-
tially harmful traditional beliefs in childcare may adversely affect 
the health and development of infants [3,4]. Therefore, it is nec-
essary to provide education programs related to newborn care 
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for mothers to have appropriate knowledge and accurate prac-
tice skills for caring for babies. The education program should 
focus more on first-time mothers who lack knowledge of new-
born care than on multiparous mothers [5].  

The World Health Organization (WHO) developed guide-
lines for essential newborn care courses consisting of initiation 
and exclusive breastfeeding, umbilical cord care, eye care, ther-
mal protection, immunization, and illness management [6]. 
This knowledge is necessary for women who are preparing to 
become mothers, especially first-time mothers. Mothers should 
know how to provide essential care for a newborn. Furthermore, 
their knowledge of signs of an illness can increase their confi-
dence in caring newborns and reduce the use of an inappropri-
ate traditional method in newborn care, thereby reducing the 
incidence of newborn illness and deaths [4,7]. 

Postpartum mothers face many difficulties in newborn care 
because of a lack of knowledge. Postpartum mothers at National 
Hospital in Kenya had gaps in knowledge of essential newborn 
care, including eye care, cord care, and vaccination [8]. A previ-
ous study of 339 Vietnamese postpartum mothers also showed 
that they had inadequate knowledge of newborn care: only 8.3% 
of mothers knew about umbilical cord care; 49.6% knew about 
two dangerous signs for newborns; 50% knew about neonatal 
jaundice; and 73.7% were worried about vaccination of their ba-
bies [9]. Besides, in recent years, the exclusive breastfeeding rate 
for infants younger than 6 months of age in Vietnam decreased 
by 24% in 2014 and 17% in 2018 [10]. Lack of a mother’s 
knowledge of newborn care can negatively influence the health 
and development of the infant. Providing newborn care educa-
tion programs (NCEPs) for mothers by healthcare providers 

may fill these gaps in knowledge [11]. 
Previous studies have shown that NCEPs have a significantly 

positive impact on mothers and infants. There is evidence of en-
hanced infant and maternal health, increased maternal knowl-
edge of newborn care and maternal confidence, reduced anxiety 
[11], improved exclusive breastfeeding duration [12], and in-
creased maternal role confidence [13,14]. Various teaching 
methods have been applied to provide newborn care knowledge 
for mothers, including discussions and posters [11], telephone 
follow-up support [12], video-assisted teaching [15], and book-
lets [14]. However, these methods may be limited to access by 
time, space. Therefore, it cannot always satisfy the various learn-
ing needs of mothers. However, the ubiquitous learning method 
can meet those requirements. In developing countries with un-
stable power supplies, ubiquitous learning with tablets is a new 
learning method that enables anyone to access at any time and 
anywhere through smart devices without limitations of time, 
place, or environment [16]. 

In Vietnam, newborns usually receive care from midwives during 
a hospital stay under the rooming-in system. After being discharged, 
care is mainly provided by the mother and their family members at 
home. However, almost all mothers do not receive any education 
programs for newborn care at home. In Vietnamese culture, moth-
ers should be at home during the first month postpartum, so it is 
important to provide an ubiquitous learning method (UL-NCEP) 
for mothers to help them care for their newborn at home. Research 
to develop and evaluate the effectiveness of the NCEP is still limited 
in Vietnam, and almost no studies have used the ubiquitous learn-
ing method for health education for newborn care. 

This study aimed to examine the effect of a UL-NCEP on the 

Summary statement
• What is already known about this topic?

The newborn care education program (NCEP) is a way to help postpartum mothers enhance their knowledge and health. Vari-
ous methods have been used and tested in health education for patients; however, the ubiquitous learning method has not 
been widely applied and identified.

• What this paper adds
The NCEP using ubiquitous learning (UL-NCEP) developed for first-time mothers in Vietnam was effective in improving the exclu-
sive breastfeeding rate and maternal role confidence level.

• Implications for practice, education, and/or policy
Nurses play an important role in the health education of newborn care for mothers, and the UL-NCEP is an effective way to im-
prove the exclusive breastfeeding rate and maternal role confidence level; therefore, nurses can integrate this program into routine 
care for postpartum mothers.
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exclusive breastfeeding rate and maternal role confidence level 
of first-time Vietnamese mothers. It was hypothesized that (1) 
the exclusive breastfeeding rate and (2) the maternal role confi-
dence level would be significantly higher in the experimental 
group participating in the UL-NCEP than in the control group.  

Methods

Ethics statement: This study was approved by the Institutional 
Review Board of Hue University of Medicine and Pharmacy 
(No. H2018/351). Informed consent was obtained from the 
participants.

Study design 
This quasi-experimental study with a nonequivalent control 
group design was conducted to examine the effect of a UL-NCEP 
on the exclusive breastfeeding rate and maternal role confidence 
level of first-time mothers. This study report followed the 
TREND (Transparent Reporting of Evaluations with Non-ran-
domized Designs) reporting guidelines [17]. 

Setting and participants 
This study included first-time mothers from the Obstetrics and 
Gynecology Department of Hue University of Medicine and 
Pharmacy’s Hospital in Vietnam between June 26 to July 31, 
2018. The inclusion criteria of the study were as follows: (1) 
first-time Vietnamese mothers who were inpatient for 3 days af-
ter vaginal birth or 5 days after cesarean section; (2) at least 18 
years of age; (3) who delivered a healthy newborn (full-term, 
Apgar score of ≥ 7, and no birth defects); (4) had no history of 
obstetric, medical, and psychological problems; (5) did not re-
ceive an education program related to newborn care; and (6) 
understood the study’s purpose and agreed to participate in this 
study. The exclusion criteria were as follows; (1) mothers and 
newborn who had any postpartum health problems and (2) 
those who did not agree to participate. 

Study size 
The sample size of this study was calculated using the G*Power 
3.0.10 program. With a power of 0.80, an alpha set at 0.05, and an 
effect size of 0.5, the minimum sample size required 52 partici-
pants. Considering that the dropout rate in Vietnam may be high-
er than in Korea [13], 35 mothers were included in each group. 
This research started with 70 mothers, but a total of 52 mothers 
completed the study (27 in the experimental group and 25 in the 

control group). A convenience sampling method was used to as-
sign mothers to the experimental and control groups. The partici-
pant flow diagram is shown in Figure 1. 

Measurements/instruments 
The following instruments were used in this study; general char-
acteristics, exclusive breastfeeding rate, and maternal role confi-
dence level questionnaires. 

Exclusive breastfeeding rate 
We asked mothers how they were feeding their babies and the 
reason for non-exclusive breastfeeding. Feeding type included 
exclusive breastfeeding, mixed feeding, and exclusive formula. 
In this study, exclusive breastfeeding refers to feeding breast 
milk without other food or drinks, even water. 

Maternal role confidence scale 
The maternal role confidence scale was modified and supple-
mented by Jang [18], and it was based on 14 items in Parker and 
Zahr’s “Maternal Confidence Questionnaire” [19]. Then, the 
scale was translated into Vietnamese in Lee and Oh’s study [14]. 
The composition of the scale includes six fields: comfort and 
safety, infant behavior, lactation, hygiene, bathing and changing 
a diaper, and health and illness; the maternal role confidence 
scale consists of 35 items, each of which is rated on a 5-point 
Likert scale (‘almost no confidence’ 1, to ‘very confident’ 5). 
The total score ranges from 35 to 175, with higher scores indi-
cating a higher level of maternal role confidence. The Cron-
bach’s α values of the scale were in .85 [19], .92 [14], and .95 in 
the present study.  

General characteristics 
This questionnaire consisted of eight questions for determining 
socio-demographic characteristics such as age, educational level, 
occupation, family status, average income, region of residence, 
and obstetric characteristics, such as the delivery method and 
sex of the baby. 

Data collection/procedure 
All mothers in the study were informed of the purpose of the re-
search before data collection. To prevent the spread of UL-
NCEP, data collection on the control group was performed first. 
Data were collected using the aforementioned questionnaires 
about general characteristics, breastfeeding, and maternal role 
confidence. The pretest data were collected in the hospital with-
in 24 to 72 hours after the mothers gave birth. 
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After the pretest was administered, the control group received 
routine care during hospitalization from midwives in the Obstet-
rics and Gynecology Department. Routine care included new-
born care such as baby bathing, umbilical cord care, hepatitis B 
vaccination for high-risk babies, and maternal care, such as inci-
sion care, medication, and neonatal screening consultants. The 
routine care did not provide systematic knowledge of newborn 
care at home to mothers. However, about 20% of mothers from 
this hospital choose paid home care service. The mothers in this 
study consisted of those who did not choose home care services. 

The experimental group received the NCEP in addition to rou-
tine care. The NCEP was developed based on the WHO “Essen-
tial Newborn Care Course” guidelines [6], a reference manual for 
“Care of the Newborn” [20], an extensive review of the literature, 
and a newborn care program developed in a previous study 
[13,14]. The newborn care education content consisted of five 
topics for essential newborn care as follows: (1) breastfeeding, (2) 
sleep and activities, (3) environment and safety, (4) hygiene, and 

Figure 1. Flow diagram of the study.

(5) managing newborn health. The NCEP is presented in detail 
in Table 1. The contents of the program were evaluated by two ex-
perts in infant care and were modified according to their advice. 
The content of the NCEP was designed using text, 18 pictures, 
and four simulation videos that helped mothers understand the 
material easily. Mothers were encouraged to self-study how to care 
appropriately for their babies. A ubiquitous learning method using 
tablet personal computers (PCs) was used to provide an NCEP to 
mothers. After they completed the pretest, the NCEP was provid-
ed face-to-face from the mother’s bed through tablets PCs provid-
ed by research team. The NCEP was implemented when mothers 
felt comfortable and before they were discharged. While educat-
ing, questions and answers were encouraged to increase the inter-
action between one researcher (author A) and mother. Before 
discharge, PDF materials of NCEP were downloaded to them by 
their smartphone so that they could use NCEP even when they 
went home. A researcher checked mothers whether the newborn 
was cared for by studying the smartphone data every week 

Assessed for eligibility (n=155)

Conveniently allocated (n=70)

Analyzed (n=25) Analyzed (n=27)

Excluded (n=85)
· Not meeting inclusion criteria (n=31)
· Declined to participate (n=54)
· Others (n=0)

Allocated to experimental (n=35)
· Completed pretest (n=35)
· Received newborn care education program (n=35)

Allocated to control (n=35)
· Completed pretest (n=35)
· No intervention (routine care)

4 Weeks postpartum
· Completed posttest (n=27)
· Dropout (n=8), reasons:

- Health problems (n=2) 
- Refused (n=4)
- Lost contact (n=2)

4 Weeks postpartum
· Completed posttest (n=25)
· Dropout (n=10), reasons:

- Health problems (n=1) 
- Refused (n=5)
- Lost contact (n=4)
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through she got the mothers’ text messages. 
At 4 weeks postpartum, the posttest data were collected in the 

homes of mothers for both groups using the same instruments 
for the pretest by the researcher visiting their home. 

Data analysis 
Descriptive statistics, the independent t-test, chi-square test, and 
Fisher’s exact test were used to identify the homogeneity of par-
ticipants’ characteristics and compare outcome baseline vari-
ables between the two groups. The chi-square test was used to 
evaluate the difference of the exclusive breastfeeding rate at 
posttest between the two groups to assess the effect of the 
NCEP on maternal role confidence, the paired sample t-test was 
used to compare the difference between pretest and posttest re-
sponses in each group, and an independent sample t-test was 
used to compare the difference of pretest and posttest responses 
between the experimental and control groups. A p-value of < .05 
was considered statistically significant, and the confidence inter-
val was 95%. The reliability of the research instruments was ver-
ified using Cronbach’s α values. All collected data were analyzed 
using IBM SPSS for Windows, ver. 20.0 (IBM Corp., Armonk, 
NY, USA). 

Results 

Comparison of general characteristics and outcome variables 
The general characteristics of mothers in the experimental 
(n = 27) and control (n = 25) groups are shown in Table 2. In the 
experimental group, 92.6% of mothers were younger than 30 
years of age, 48.1% had more than college level education, 66.7% 
had full-time jobs, 70.4% were living with extended family, 59.3% 
were living in urban areas, 55.6% had cesarean section, and 66.7% 
had male babies. In the control group, 96.0% of mothers were 
younger than 30 years of age, 40.0% had more than college level 
education, 60.0% had full-time jobs, 72.0% were living with ex-
tended family, 60.0% were living in urban areas, 40.0% had cesare-
an section, and 60.0% had male babies. However, there were no 
significant differences in age, education level, occupation, family 
status, average income, region of residence, delivery method, and 
sex of the baby between the two groups. 

At the pretest, the outcome variables showed no significant 
differences between the groups. As Table 2 shows, the exclusive 
breastfeeding rates of the experimental and control groups were 
only 14.8% and 12.0%, respectively. Maternal role confidences 
were at midpoint levels in both groups, 106.00 ± 24.07 in the ex-
perimental and 103.06 ± 20.64 in the control group. 

Comparison of the exclusive breastfeeding rate 
The exclusive breastfeeding rate of the experimental group at 4 
weeks postpartum was 74.1%, which was higher than that of the 
control group (44.0%). The difference between the two groups 
was statistically significant (χ2 = 4.88, p = .027) (Table 3). The rea-
sons for stopping exclusive breastfeeding in both groups are listed 
in Table 4. Mother’s perception of insufficient milk (85.7%), baby’s 
refusal (9.5%), and maternal sickness (the common cold) (4.8%) 
were the main reasons given. In the experimental group, the reason 
for stopping exclusive breastfeeding was mother’s perception of in-
sufficient milk (33.3%). However, in the control group, the reasons 
for stopping exclusive breastfeeding were mother’s perception of 
insufficient milk (52.3%), baby’s refusal of the breast (9.5%), and 
maternal sickness (the common cold) (4.8%). 

Comparison of the maternal role confidence level 
Comparing posttest differences in the mean maternal role confi-
dence level between the two groups, the experimental group 
(138.37 ± 18.26) was statistically higher than that in the control 
group (111.60 ± 22.74), and the difference between the two 
groups was statistically significant (t = – 4.70, p < .001) (Table 5). 

Table 1. The ubiquitous learning-based newborn care education 
program contents

Topic Contents Time 
(minute)

1. Breastfeeding Breastfeeding benefits 30

Breastfeeding timeline

Latching and breastfeeding position

Breastfeeding simulation video

2. Sleep and activities Sleeping care 15

Crying baby: reasons and handling

Holding and talking to the baby

3. Environment and safety Room temperature and humidity 15

Maintaining warm/Kangaroo care

4. Hygiene Baby bathing and simulation video 15

Umbilicus care and simulation video

General hygiene

5. Managing newborn 
health

Dangerous sign in newborn 15

Newborn jaundice

Hiccup and vomiting handling

Temperature measure and simula-
tion video, fever management

Diarrhea sign and prevention

Vaccination

Total 90
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Table 3. Comparison of breastfeeding practice at 4 weeks postpartum

Feeding type
n (%)

χ2 p
Experimental (n=27) Control (n=25)

Exclusive breastfeeding 20 (74.1) 11 (44.0) 4.88 .027
Mixed feeding 7 (25.9) 14 (56.0)

Table 4. Reason for stopping exclusive breastfeeding at 4 weeks postpartum

Reason
n (%)

Total (N=21) Experimental (n=7) Control (n=14)
Perceived insufficient milk 18 (85.7) 7 (33.3) 11 (52.3)
Baby’s refusal 2 (9.5) 0 (0) 2 (9.5)
Mother’s sickness (common cold) 1 (4.8) 0 (0) 1 (4.8)

Table 2. Homogeneity test of general characteristics and outcome variables between two groups

Variable Categories
n (%) or mean±SD

χ2/t/U p
Experimental (n=27) Control (n=25)

Age (year) <30 25 (92.6) 24 (96.0) 1.00† .529
≥30 2 (7.4) 1 (4.0)

Education level Elementary school 3 (11.1) 0 (0) 4.52† .194
Secondary school 5 (18.5) 4 (16.0)
High school 6 (22.2) 11 (44.0)
≥College 13 (48.1) 10 (40.0)

Occupation Full-time 18 (66.7) 15 (60.0) 0.40† .942
Part-time 4 (14.8) 5 (20.0)
None 5 (18.5) 5 (20.0)

Family state Nuclear family 8 (29.6) 7 (28.0) 0.02 .897
Extended family 19 (70.4) 18 (72.0)

Average monthly income (×million VND) 4.47±1.94 4.97±2.01 –.75‡ .453
Region Rural 11 (40.7) 10 (40.0) 0.00 .957

Urban 16 (59.3) 15 (60.0)
Delivery method Vaginal delivery 12 (44.4) 15 (60.0) 1.26 .262

Cesarean section 15 (55.6) 10 (40.0)
Baby sex Male 18 (66.7) 15 (60.0) .25 .618

Female 9 (33.3) 10 (40.0)
Breastfeeding practice Exclusive breastfeeding 4 (14.8) 3 (12.0) 1.68† .477

Mixed feeding 15 (55.6) 18 (72.0)
Formula feeding 8 (29.6) 4 (16.0)

Maternal role confidence 106.00±24.07 103.04±20.64 –0.47 .637

VND: Vietnamese dollars (1 million VND is approximately 44 US dollars).
†Fisher’s exact test, ‡Mann-Whitney U test.

Table 5. Comparison of maternal role confidence at 4 weeks postpartum

Group
Mean±SD Difference, mean

(95% Cl) t p
Pretest Posttest

Control (n=25) 103.04±20.64 111.60±22.74 –8.56 (–15.27 to –2.85) –2.63 .015
Experimental (n=27) 106.00±24.07 138.37±18.26 –32.37 (–41.76 to –22.98) –7.09 < .001

CI: Confidence interval.
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Discussion 

The NCEP about essential newborn care is a way for mothers to 
improve their cognitive knowledge and develop skills in newborn 
care. This is the first experimental study to develop an NCEP for 
promoting the health of Vietnamese mothers and babies. 

This study’s results showed that the UL-NCEP has a signifi-
cantly positive effect on exclusive breastfeeding at 4 weeks post-
partum among first-time Vietnamese mothers. The NCEP in this 
study emphasized the benefits of exclusive breastfeeding for both 
the health of infants and mothers. Therefore, mothers perceived 
the importance of exclusive breastfeeding and changed their 
breastfeeding intention, finally increasing exclusive breastfeeding 
practices [21]. Telephone-based interventions (including text 
messages) have been a cost-effective way to provide communi-
ty-based care, particularly to mothers in rural and remote areas 
[12]. In this study, education was provided more effectively by us-
ing smartphones, and it can be said that it is a cost-effective meth-
od similarly in the area of providing community-based care. 

Moreover, the UL-NCEP had a significant effect on the ma-
ternal role confidence level at 4 weeks postpartum among first-
time mothers. These results indicated that during the postpar-
tum period, the UL-NCEP increased the maternal role confi-
dence level of first-time mothers. This finding supports other 
those of previous studies that found that an NCEP before dis-
charge increased maternal role confidence among primiparous 
women from Nepal [11], and a newborn parenting program sig-
nificantly improved maternal role confidence of married immi-
grant primiparas women including Vietnamese women in Korea 
[14]. Providing an NCEP has been found to increase the confi-
dence of mothers and may facilitate caring for their newborns and 
their adaptation to the role of mothers [22]. Moreover, face-to-
face education during hospitalization and continued receipt of the 
educational program by using the ubiquitous learning method 
that was supportive helped the mothers in this study have confi-
dence in providing newborn care in the postpartum period. With 
the ubiquitous learning method, although mothers received the 
same educational program whenever they needed even when they 
returned home, and it may have helped them increase their mate-
rial role confidence. In this sample of Vietnamese mothers, ubiq-
uitous learning was also feasible and applicable. 

This study has some limitations. First, randomization was not 
possible. The control group was first investigated because of the 
prevention of the spread of the educational program. Second, 
mothers of this hospital were not representative of all new Viet-
namese mothers. Third, we only performed the posttest once at 4 

weeks postpartum; thus, the long-term effect of the UL-NCEP on 
exclusive breastfeeding and maternal role confidence of first-time 
mothers could not be evaluated. In the future, research is needed 
to confirm the long-term effect of UL-NECP. 

This study showed that a UL-NCEP improved the exclusive 
breastfeeding rate and may have helped with the maternal role 
confidence in newborn care of first-time Vietnamese mothers. 
Therefore, for Vietnamese mothers, ubiquitous learning is feasi-
ble and applicable. The findings of the study are meaningful in 
that nursing and midwives could integrate this education pro-
gram into routine care for postpartum mothers to promote 
mother and infant health among first-time mothers. 
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Purpose: This study compared infant mortality and its associated factors between Korean and im-
migrant women using vital statistics gathered by Statistics Korea.
Methods: Birth and death statistics from the period between 2009 and 2019 were extracted from 
the census of population dynamics data of the Microdata Integrated Service, Korea. Statistical data 
were derived from a complete survey and infant mortality was analyzed from mortality statistics 
data. Descriptive statistics were used for comparison. 
Results: The average infant mortality rate (IMR) of Korean women was 2.7 in Korea, which did not 
change significantly between 2009 and 2019; however, the IMR of immigrant women increased sig-
nificantly in 2018 to 4.2 and subsequently decreased to 2.6 in 2019. Moreover, the age of Korean 
and immigrant women at the time of infant death gradually increased from 31.1 years and 25.9 years 
in 2009 to 32.8 years and 30.9 years in 2019, respectively. The gestational age was lower for deceased 
infants born to immigrant women (mean, 31.04 weeks; standard deviation [SD], 6.42; median, 
30.00) compared to infants born to Korean women (mean, 31.71 weeks; SD, 6.48; median, 32.00). 
Immigrant women (91.7%) received slightly fewer antenatal care visits compared to Korean women 
(93.1%). 
Conclusion: It is vital to devise a plan to lower the IMR of immigrant women in Korea. Moreover, 
it is necessary to explore the factors related to infant mortality among immigrant women within the 
context of Korean societal situation, culture, and home environment. 

Keywords: Birth weight; Emigrants and immigrants; Gestational age; Infant mortality; Prenatal 
care 

Introduction 

The proportion of multicultural marriages in South Korea (here-
after, Korea) was 7.4% in 2015, which increased to 10.3% in 2019, 
while multicultural births accounted for 5.9% of all births [1]. In 
2019,  as high as 64.2% of immigrant women in Korea gave birth 

[1]. Considering the fertility rate of 0.84 in 2020 [2], the lowest 
ever recorded in Korea, the fertility rate of immigrant women has 
great qualitative and quantitative significance for Korea’s future. 

A total of 80.2% of immigrant women give birth in their early 
twenties to early thirties compared to 29.6% of Korean women 
[1] who give birth in their late thirties. As such, immigrant wom-
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en can be expected to have fewer incidents of high-risk pregnan-
cies and births, and are more likely to have healthy children. 
However, despite immigrant women not having significantly dif-
ferent indicators of pregnancy or childbirth-related outcomes 
when compared to Korean women; babies born to the former 
had rather lower neonatal Apgar scores and a higher rate of low 
birth weight, and the mother’s nationality was an important relat-
ed variable [3,4]. The majority of immigrant women living in 
Korea hail from countries in the Asia-Pacific region, where the 
environment and quality of medical care are relatively poor, and 
the rates of infant mortality, premature birth, and low birth 
weight are high [5]. Moreover, the infant mortality rates (IMRs) 
in Vietnam, the Philippines, and Cambodia, which have high do-
mestic birth rates, exceeded the United Nations (UN) IMR of 4 
[5]. In 2016, Laos has an IMR of over 50 compared to the IMR 
of 3 in Korea [5], which makes it difficult to guarantee the health 
of the infants born to immigrant women in Korea. 

Information on preterm birth, low birth weight, and infant 
health and death parameters can aid in the understanding of the 
health status of immigrant women. Furthermore, implementing 
a pregnancy and childbirth management method suitable for 
immigrant women in Korea could support having healthy chil-
dren and reducing the IMR compared to the present statistic. A 
previous study confirmed the rates of preterm birth and low 
birth weight in immigrant and Korean women [6]. Therefore, 
the current study intended to compare the IMR, mortality-relat-
ed features, and infant mortality factors of immigrant women 
with their Korean counterparts. As IMR is an indicator of ma-
ternal and child health status according to the UN’s “Sustainable 
Development Goals” identification of these determinants could 

significantly contribute to a healthier society. Furthermore, anal-
ysis of infant mortality of immigrant women will serve as an op-
portunity to determine methods to devise maternal and child 
health programs and facilitate in-depth research on vulnerable 
groups with compromised maternal and child health, in line 
with the influx of immigrant women in this era of globalization. 
This in turn, may have implications to improve health programs 
for Korean women as well. 

The purpose of this study was to compare infant mortality 
among Korean and immigrant mothers and the factors related 
to infant mortality using census microdata provided by Statistics 
Korea. The specific research objectives were as follows: (1) to 
compare IMR between Korean and immigrant women and IMR 
according to region; (2) to compare the maternal age, gestation-
al age, pregnancy outcomes immediately before the death of the 
infants, and antenatal care (ANC) visits as maternal characteris-
tics related to infant mortality between Korean and immigrant 
women; and (3) to compare birth weight, survival period, cause 
of death as infant-related characteristics affecting infant mortali-
ty between Korean and immigrant women. 

Methods 

Ethics statement: This study used existing data and did not 
require Institutional Review Board’s approval or informed con-
sent from participants. It did not involve any direct investiga-
tion or interventions in human participants.

Summary statement
• What is already known about this topic?

The infant mortality rate (IMR) is an important indicator reflecting the quality of national health care. Recently, the IMR among 
Korean women was 1.98 lower than the OECD average of 5.69. However, specific analyses of infant mortality among immigrant 
women in Korea have been lacking.

• What this paper adds
Analysis of vital statistics found that in instances of infant death, immigrant mothers were younger and underwent fewer prena-
tal-care visits; their deceased infants had lower birth weights, shorter survival times, and lower gestational ages compared to Ko-
rean women.

• Implications for practice, education, and/or policy
Policies promoting childbirth via multilanguage public campaigns, and cultural and educational programs are needed to limit IMRs 
of immigrant women. 
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Study design  
This chronological analytical study was based on the infant 
mortality population data.  

Data sources  
The data collected by vital statistics include birth and death sta-
tistics. The birth and death statistics produced by Statistics Korea 
are complete survey data, and not merely sample survey data. 
Birth and death statistics from the census of population dynam-
ics data from the Microdata Integrated Service provided by Sta-
tistics Korea [7], from 2009 through 2019, were analyzed in this 
study. The inclusion criteria were women who were Korean or of 
immigrant status (i.e., who were foreigners and became natural-
ized Korean citizens). Women with unknown nationalities were 
excluded from the analysis. 

Statistics Korea calculates the birth statistics based on the 
birth registration form and birth certificate, and the death statis-
tics based on the death certificate and autopsy report, which 
states the underlying cause of death. When a baby is born, the 
birth certificate is issued by a physician or midwife and the birth 
registration form is submitted to the local government, while 
the death certificate and autopsy report are submitted to the lo-
cal government in the event of death. The submitted data are 
collected by Statistics Korea, which stratifies them into monthly 
and annual statistical data. 

Statistics Korea classifies and aggregates the statistics on the 
underlying cause of infant mortality, i.e., death within 1 year af-
ter birth (less than 365 days), which can be used to analyze the 
number of infant deaths and factors related to infant mortality. 
In the case of infants who die immediately after birth, as there 
may be omission of notification, Statistics Korea collects not 
only death certificates but also crematorium data and supple-
mentary survey reviewed medical records to analyze the more 
specific infant death information.

Study variables 
The number of infant deaths, IMR, maternal age, gestational 
age, pregnancy outcomes immediately before the death of the 
infants, ANC visits, birth weight, survival period of the deceased 
infants, and causes of infant death were investigated. 

Definition of terms 
Number of infant deaths: The number of infant deaths was defined 
as the number of infants who died within 1 year (365 days) of 
birth. The number of infant deaths from 2009 to 2019 was ex-
tracted for this study. 

Infant mortality rate: The IMR was defined as the number of in-
fant deaths occurring within 1 year (365 days) of birth for every 
1,000 live births in a given year. The IMR from 2009 to 2019 
were extracted for the purpose of this study. 

Maternal age: Maternal age was defined as the age of the woman 
at the time of infant death. 

Pregnancy outcomes immediately before the death of the infants: 
Women who conceived and gave birth to their first-born infants, 
who subsequently died were excluded, and women who had more 
than two pregnancies between 2009 and 2019 were included. 

Causes of infant death: The causes of infant death were compiled by 
referring to only 10 major causes of infant mortality between 2017 
and 2019 according to the 7th Korea Classification of Diseases 
(KCD) [8]. The KCD was created based on the World Health Or-
ganization’s International Classification of Diseases. 

Statistical methods 
The statistical data included in this study were complete survey 
data. Descriptive statistics including frequency, percentage, mean, 
standard deviation (SD), and median were used for comparison.  

Results  

Infant mortality rates among Korean and immigrant women 
The IMR in Korean women did not change significantly from 
2.6 in 2009 to 2.6 in 2019. On the other hand, although the 
number of infant deaths among immigrant women was relative-
ly smaller compared to that in Korean women, the IMR in-
creased from 1.8 in 2009 to 2.4 in 2010, and subsequently from 
2.1 to 2.5 up to 2017. The IMR among immigrant women in-
creased significantly to 4.2 in 2018 and decreased again to 2.6 in 
2019 (Figure 1). 

The region-wise IMR in Korean women was the highest in 
Daegu Metropolitan City (744 cases, 3.8), followed by Gang-
won-do (370 cases, 3.3), and Jeollabuk-do (442 cases, 3.2). 
Moreover, the region-wise IMR in immigrant women was simi-
lar to that in Korean women, with the highest rate in Daegu 
Metropolitan City (28 cases, 4.4), followed by Gyeongsang-
buk-do (38 cases, 3.2), and Busan Metropolitan City (30 cases, 
3.2) (Table 1). 
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Maternal characteristics related to infant mortality among 
Korean and immigrant women 
Maternal age of Korean and immigrant women at the time of 
infant death 
At the time of infant death, the mean maternal age of Korean 
women was 31.1 years (SD, 4.7; median, 31.00) in 2009, which 

gradually increased to 32.8 years (SD, 5.0; median, 34.00) in 
2019. The mean maternal age of immigrant women at the time 
of infant death also increased from 25.9 years (SD, 5.7; median, 
23.50) in 2009 to 30.9 years (SD, 5.5; median, 31.00) in 2019 
(Figure 2). Moreover, Korean women exhibited higher IMRs at 
the age of 40 years or above and at the age of 24 years or less, 

Figure 1. Infant mortality rates among Korean and immigrant women for the period of 2009–2019.

Table 1. Cumulative infant deaths and mortality rate among Korean and immigrant women according to region for 2009–2019

Region
Korean women Immigrant women

Infant death (n) Live birth (n) Infant mortality rate (n) Infant death (n) Live birth (n) Infant mortality rate (n)
Seoul Metropolitan City 1,877 841,063 2.2 68 28,517 2.4
Busan Metropolitan City 758 260,260 2.9 30 9,295 3.2
Daegu Metropolitan City 744 195,246 3.8 28 6,384 4.4
Incheon Metropolitan City 749 252,473 3.0 30 10,439 2.9
Gwangju Metropolitan City 329 127,227 2.6 9 4,903 1.8
Daejeon Metropolitan City 381 136,167 2.8 10 4,617 2.2
Ulsan Metropolitan City 283 112,437 2.5 7 4,169 1.7
Sejong Special Self-Governing City 52 19,950 2.6 1 582 1.7
Gyeonggi-do 2851 1,142,681 2.5 107 46,230 2.3
Gangwon-do 370 111,705 3.3 16 5,649 2.8
Chungcheongbuk-do 363 135,896 2.7 18 7,007 2.6
Chungcheongnam-do 504 184,847 2.7 27 11,036 2.4
Jeollabuk-do 442 139,575 3.2 16 9,708 1.6
Jeollanam-do 378 148,160 2.6 16 11,450 1.4
Gyeongsangbuk-do 719 218,223 3.3 38 11,901 3.2
Gyeongsangnam-do 825 293,663 2.8 40 14,375 2.8
Jeju-do 147 55,622 2.6 10 3,252 3.1
All 11,772 4,375,195 2.7 471 189,514 2.5
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while immigrant women showed higher IMRs between the ages 
of 35 to 39 years and at 40 years or above (Figure 3). 

Gestational age of deceased infants born to Korean and immigrant 
women 
The mean gestational age of deceased infants born to Korean 

women did not change significantly from 32.32 weeks (SD, 
6.28; median, 33.00) in 2009 to 31.06 weeks (SD, 6.68; median, 
31.00) in 2019. Moreover, the mean gestational age of deceased 
infants born to immigrant women did not change significantly 
from 30.87 weeks (SD, 6.58; median, 28.50) in 2009 to 30.15 
weeks (SD, 6.86; median, 26.50) in 2019. The gestational age of 

Figure 2. Maternal age of Korean and immigrant women at the time of infant death for 2009-2019.

Figure 3. Infant mortality rates by age group among Korean and immigrant women for 2009–2019.
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deceased infants born to immigrant women was lower than that 
of deceased infants born to Korean women (Supplementary Ta-
ble 1). 

Pregnancy outcomes immediately before the death of infants born 
to Korean and immigrant women 
According to the cumulative data acquired between 2009 and 
2019, the pregnancy-related outcomes immediately before the 
death of infants born to Korean women included live birth 
(64.5%), abortion (30.2%), fetal death (3.3%), and postnatal 
death (2.0%). The pregnancy-related outcomes immediately 
before the death of infants born to immigrant women were simi-
lar live birth (65.1%), abortion (28.5%), fetal death (4.3%), and 
postnatal death (2.1%) (Supplementary Table 2). 

Antenatal care among Korean and immigrant women 
According to the data accumulated between 2009 and 2019, 
8,317 Korean (93.1%) and 341 immigrant women (91.7%) re-
ceived ANC, i.e., immigrant women received slightly lower 

ANC than their Korean counterparts (Supplementary Table 2).  

Infant characteristics related to infant mortality among 
Korean and immigrant women  
Birth weight of deceased infants born to Korean and immigrant 
women 
The mean birth weight of deceased infants born to Korean 
women decreased gradually from 1,954.19 g (SD, 1,115.11) in 
2009 to 1,800.53 g (SD, 1,175.09) in 2019. The mean birth 
weight of deceased infants born to immigrant women also de-
creased gradually from 1,690.67 g (SD, 1,136.75) in 2009 to 
1,613.53 g (SD, 1,080.27) in 2019. However, the birth weight of 
deceased infants born to immigrant women was lower than that 
of the deceased infants born to Korean women (Table 2). 

Survival period of deceased infants born to Korean and immigrant 
women 
The mean survival period of deceased infants born to Korean 
women ranged from 57.93 days (SD, 81.13) in 2009 to 65.21 

Table 2. Birth weight and survival period of deceased infants born to Korean and immigrant women in 2009–2019

Variable Year
Korean women Immigrant women

Mean SD Median Mean SD Median
Birth weight (g) 2009 1,954.19 1,115.11 1,867.50 1,690.67 1,136.75 1,090.00

2010 1,880.63 1,128.65 1,650.00 1,898.05 1,082.44 1,780.00
2011 1,900.32 1,163.50 1,760.00 1,795.90 1,027.69 1,290.00
2012 1,888.29 1,151.14 1,700.00 1,705.42 1,120.78 1,285.00
2013 1,893.13 1,118.84 1,800.00 1,891.93 1,089.38 1,705.00
2014 1,858.54 1,135.33 1,770.00 1,656.64 1,008.92 1,280.00
2015 1,880.06 1,172.15 1,810.00 1,707.62 1,062.50 1,287.50
2016 1,711.49 1,121.06 1,320.00 1,557.11 1,043.47 970.00
2017 1,910.78 1,155.12 1,890.00 1,612.31 1,039.12 1,200.00
2018 1,880.59 1,161.68 1,790.00 1,731.33 1,048.02 1,495.00
2019 1,800.53 1,175.09 1,515.00 1,613.53 1,080.27 1,080.00
Total 1,871.96 1,144.86 1,740.00 1,719.89 1,059.7 1,340.00

Survival period (day) 2009 57.93 81.13 18.00 57.77 96.87 7.50
2010 51.12 74.04 14.50 52.14 91.74 7.00
2011 54.95 81.37 16.00 37.37 61.13 12.00
2012 54.00 81.43 13.00 41.38 61.70 11.50
2013 55.66 79.62 16.00 37.73 70.50 6.50
2014 54.10 79.47 15.00 39.31 65.46 14.00
2015 57.73 84.29 15.00 28.02 64.32 4.00
2016 55.58 80.91 15.00 43.20 86.96 9.00
2017 65.21 86.21 22.00 36.38 73.33 5.00
2018 60.93 82.55 18.00 31.56 74.13 5.50
2019 55.97 79.67 16.50 49.33 79.28 10.50
Total 56.34 80.91 16.00 40.39 74.52 7.00
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days (SD, 86.21) in 2017 and 55.97 days (SD, 79.67) in 2019. 
Therefore, the survival period showed a pattern of elevation,  
followed by decline. The mean survival period of deceased in-
fants born to immigrant women, however, was 57.77 days (SD, 
96.87) in 2009, 28.02 days (SD 64.32) in 2015, and 49.33 days 
(SD, 79.28) in 2019. Therefore, it showed a pattern of reduc-
tion, followed by elevation. The overall survival period of de-
ceased infants born to immigrant women was shorter than that 
of deceased infants born to Korean women (Table 2). In addi-
tion, the survival period of deceased infants born to Korean 
women were mostly 6 days or less (the early neonatal period) 
and 28 days or longer (i.e., the infant period after neonatal peri-
od), whereas in immigrant women, 6 days or less and 7 to 27 
days (the late neonatal period) were the most common survival 
periods for the infants (Supplementary Table 3). 

Causes of infant death among Korean and immigrant women 
The 10 major causes of infant mortality between 2017 and 2019 

are presented in Table 3. According to the cumulative data from 
2017 to 2019, the most common causes of infant death associat-
ed with Korean mothers were respiratory distress in the new-
born (296 cases, 11.8%), other respiratory conditions in new-
borns (194 cases, 7.7%), and sudden infant death syndrome 
(182 cases, 7.2%). The most common causes of infant mortality 
associated with immigrant women were respiratory distress in 
the newborn (20 cases, 14.0%), other respiratory conditions in 
newborns (11 cases, 7.7%), and disorders related to the gesta-
tional period and fetal growth (11 cases, 7.7%). 

Discussion 

This study identified the maternal and infant characteristics re-
lated to mortality in infants born to Korean and migrant moth-
ers between 2009 and 2019 using vital statistics. The IMR 
among Korean women has not changed significantly for the past 
11 years. The maternal age at the time of infant death also in-

Table 3. Causes of infant death among Korean and immigrant women for 2017–2019

Causes of infant 
deaths Categories

2019 2018 2017 Cumulative total
(2017–2019)

Korean, 
n (%)

Immigrant, 
n (%)

Korean, 
n (%)

Immigrant, 
n (%)

Korean, 
n (%)

Immigrant, 
n (%)

Korean, 
n (%)

Immigrant, 
n (%)

Total 742 (100) 40 (100) 824 (100) 64 (100) 949 (100) 39 (100) 2,515 (100) 143 (100)
Certain conditions 

originating in the 
perinatal period

Disorders related to gestational 
period and fetal growth

30 (4.0) 1 (2.5) 62 (7.5) 5 (7.8) 34 (3.6) 5 (12.8) 126 (5.0) 11 (7.7)

Intrauterine hypoxia and  
childbirth asphyxiation

24 (3.2) 1 (2.5) 31 (3.8) 1 (1.6) 19 (2.0) 3 (7.7) 74 (2.9) 5 (3.5)

Respiratory distress of newborn 83 (11.2) 6 (15.0) 98 (11.9) 10 (15.6) 115 (12.1) 4 (10.3) 296 (11.8) 20 (14.0)
Other respiratory conditions in 

newborns
57 (7.7) 4 (10.0) 59 (7.2) 5 (7.8) 78 (8.2) 2 (5.1) 194 (7.7) 11 (7.7)

Cardiovascular disorders origi-
nating in the perinatal period

30 (4.0) 3 (7.5) 45 (5.5) 4 (6.3) 40 (4.2) 2 (5.1) 115 (4.6) 9 (6.3)

Bacterial sepsis of newborn 50 (6.7) 3 (7.5) 32 (3.9) 4 (6.3) 41 (4.3) 1 (2.6) 123 (4.9) 8 (5.6)
Hemorrhagic and hematologi-

cal disorders in the fetus and 
newborn

40 (5.4) 2 (5.0) 29 (3.5) 6 (9.4) 44 (4.6) 2 (5.1) 113 (4.5) 10 (7.0)

Necrotizing enterocolitis in  
fetuses and newborns

31 (4.2) 1 (2.5) 26 (3.2) 1 (1.6) 42 (4.4) 3 (7.7) 99 (3.9) 5 (3.5)

Congenital malfor-
mations, deforma-
tions, and chromo-
somal abnormali-
ties

Other congenital malforma-
tions of the nervous system

10 (1.3) 0 (0.0) 11 (1.3) 1 (1.6) 10 (1.1) 1 (2.6) 31 (1.2) 2 (1.4)

Congenital malformations of 
the heart

41 (5.5) 3 (7.5) 45 (5.5) 2 (3.1) 55 (5.8) 1 (2.6) 141 (5.6) 6 (4.2)

Congenital anomalies of the 
circulatory system

22 (3.0) 3 (7.5) 29 (3.5) 3 (4.7) 26 (2.7) 3 (7.7) 77 (3.1) 9 (6.3)

Down syndrome and other 
chromosomal abnormalities

11 (1.5) 3 (7.5) 24 (2.9) 1 (1.6) 14 (1.5) 3 (7.7) 49 (1.9) 7 (4.9)

Other causes of 
death

Sudden infant death syndrome 43 (5.8) 0 (0.0) 68 (8.3) 2 (3.1) 71 (7.5) 1 (2.6) 182 (7.2) 3 (2.1)
Asphyxia 17 (2.3) 0 (0.0) 16 (1.9) 0 (0.0) 20 (2.1) 1 (2.6) 53 (2.1) 1 (0.7)

Among the causes of infant death, only some of the causes of death in 2017–2019 were presented.
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creased gradually. The gestational age of deceased infants born 
to immigrant women was lower compared to Korean women, 
with a lower frequency of ANC visits in the former. Moreover, 
the birth weight of deceased infants born to immigrant women 
showed a tendency toward a gradual decline, which was thought 
to be related to the survival period. 

The analysis of the infant mortality trends over 11 years re-
vealed that the IMR in immigrant women was lower than that of 
Korean women; however, since 2015, the IMR of the two 
groups stands at a similar level. In particular, the IMR in immi-
grant women in 2018 was more than twice as high as than other 
years, but the birth rate of infants born to immigrant women in 
2018 did not differ from that of previous years [6], i.e., the cy-
cles of birth and death did not coincide. In Korea, the IMR for 
the past 5 years averaged 2.7, which is lower than the OECD av-
erage (4.2) [9], which illustrates the good management of ma-
ternal and child health in Korea. Although infant mortality 
among immigrant women is only 4 % of that in Korean women, 
considering the small proportion of immigrant women, the 
IMR of immigrant women is not low and deserves attention. 
The region-wise IMR for immigrant women was the highest in 
Daegu, Gyeongsangbuk-do, and Busan. However, the marriage 
rate of immigrant women was high in Jeju-do and Chungc-
heongnam-do, and the fertility rate of immigrant women was 
high in Jeollabuk-do and Jeju-do [1]. Although Daegu was also 
highest for Korean women, no specific evidence could be found 
for the high IMR in the Daegu area. As the number of neonatal 
intensive care unit beds in Daegu was 5.6 per 1,000 live births, 
second only to Seoul (7.1) [10], this further dispels any poten-
tial relationship between medical care and infant mortality. 
Therefore, efforts to find evidence for the relationship between 
maternal health, weight at birth, and neonatal care immediately 
after childbirth, may be more plausible, as they are factors influ-
encing infant mortality.  

The mean maternal age of Korean mothers at infant death was 
31.1 years in 2009 and 32.8 years in 2019, and that of immigrant 
mothers was 25.9 years in 2009 and 30.9 years in 2019. Infant 
mortality has a J-shaped relationship with maternal age, so that 
the risk increases with the mother’s age, and is high for both older 
and younger mothers [11]. In other words, the age of the mother 
is the most important variable influencing the IMR [12]. Study 
findings also support prior reports that the mean age of immigrant 
pregnant women tends to be lower than domestic pregnant wom-
en, wherein the number of older mothers increases due to in-
crease in the woman’s educational background and economic ac-
tivity [13,14]. Therefore, it is necessary to closely monitor these 

indicators to improve IMR, and a more effective health care poli-
cy is required that prioritizes issues related to maternal and child 
health in immigrant women in Korea [15]. 

The mean gestational age at infant death in this study was 
32.32 weeks in 2009 and 31.06 weeks in 2019 for Korean moth-
ers. There was no significant change in the case of immigrant 
women, with an average of 30.87 weeks gestational age in 2009 
and 30.15 weeks in 2019. We found that the gestational age of 
deceased infants born to immigrant women was lower than that 
of Korean women. However, it should also be considered that 
immigrant women were younger. The results of this study are 
indicative of the postulated correlation between early ANC and 
lower birth weight. However, birth weight may be related to ma-
ternal nutritional intake and eating habits, daily life, labor inten-
sity, and violence against women (and/or family), which were 
not documented in this study. Moreover, these results empha-
size the importance of neonatal intensive care for premature in-
fants under 32 weeks of gestation [16]. Accordingly, a prior 
study [12] has proposed providing appropriate medical infra-
structure that can improve access to obstetric support and med-
ical facilities in vulnerable areas. 

This study found that the frequency of ANC was slightly low-
er for immigrant women than that for Korean women during 
the period of 2009–2019, although both were > 91%. The issue 
of ANC for immigrant women is important as a national policy 
to maintain and promote health. Although the Multicultural 
Families Support Act was enacted in 2008 [17], and supports 
medical services including ANC and foreign language interpre-
tation services, there appears to be limitations to effective ser-
vices for immigrant women. This discrepancy between ANC for 
Korean and immigrant women was reported to be wider in rural 
areas due to the economic burden and inconvenient transporta-
tion [18]. Despite the universal well-known benefits of ANC, 
even in foreign countries, socioeconomic class and place of resi-
dence were related to IMR [19], while the expansion of medical 
coverage for low-income groups increased the use of prenatal 
care [20]. In Korea also, policy to support medical expenses for 
pregnancy and childbirth increased the use of medical care by 
pregnant Korean women who had fewer ANC requirements 
[21]. Therefore, despite guaranteeing health coverage for prena-
tal care [22], wider use by immigrant women in Korea has been 
limited. The IMR is a representative measure of the level of na-
tional health and welfare [23], and an ANC policy that recog-
nizes and responds to the current situation is needed. It is neces-
sary to establish an organic cooperative relationship between 
public health centers and the centers for healthy family/multi-
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cultural family support, to facilitate prenatal management of im-
migrant women [24], and to provide online video education in 
their native language. In addition, it would be helpful to utilize 
immigrant women as lay helpers so that pregnant women from 
the same country can be encouraged to receive timely ANC [14].  

The birth weight of infants who died between 2011 and 2019 
and were born to immigrant women was lower than that of Ko-
rean women, and their average weight was 152.1 g or less. The 
birth weight is related to the gestational period, which is con-
firmed by the results of this study, i.e., the gestational period of 
deceased infants born to Korean women was 32 weeks, whereas 
that for immigrant women was 30 weeks. Park et al. [14] investi-
gated pregnancy and delivery in immigrant women in Korea 
over a 10-year period and found that 52% of immigrant women 
gave birth within 37 weeks of pregnancy and 48.6% of women 
gave birth to newborns weighing less than 2.5 kg, indicating a 
relationship between birth weight and gestational period. Ryu et 
al. [18] found that immigrant women of mixed nationality were 
at a higher risk of giving birth to a low-weight baby if it was their 
first child, but Korean women were at a higher risk of giving 
birth to a low-weight baby if it was their second child, suggesting 
that the IMR may decrease from the second child for immigrant 
women. Given that birth weight is a risk factor for maternal age, 
physical characteristics, obstetrical malformations, and fetal 
malformations [5], the relationship between these factors and 
infant mortality also needs to be confirmed. 

Infants born to immigrant women showed a shorter survival 
period of 15.9 days compared to Korean infants. Moreover, the 
mortality rate in the early neonatal period (less than 7 days of 
age) was 40.0% to 61.9% for infants of immigrant women, and 
the mortality rate in the late neonatal period also varied greatly 
from 14.0% to 37.1%. On the other hand, the early neonatal 
mortality rate of Korean infants ranged from 33.7% to 41.1%, 
while the mortality rate in the late neonatal period did not 
change considerably from 18.3% to 21.8%, and the mortality 
rate was low. The wide range of such fluctuations in the IMR for 
immigrant women can be attributed to the failure to continu-
ously manage the health of these women and their fetuses. Early 
and late neonatal mortality are included in the perinatal mortali-
ty rate, and have various causes, such as a high-risk pregnancy 
and specific pre- and postnatal infantile diseases [5]. Park et al. 
[14] reported that 56.4% of immigrant women experienced 
pregnancy-related complications and 50.3% of newborns were 
diagnosed with a disease. However, there is a difference between 
the rates of premature and low birth weight babies born to im-
migrant and Korean women [18]. 

Therefore, devising an intervention for immigrant women that 
can prevent infant mortality based on the knowledge of the cause 
of death in the early and late neonatal periods should be priori-
tized. Moreover, it is necessary to supervise medical facilities and 
their accessibility for immigrant women to continuously manage 
high-risk pregnancies and provide optimal newborn care. 

The causes of death among infants of immigrant women for 3 
years from 2017 to 2019 were dyspnea (14.0%), other respirato-
ry diseases (7.7%), fetal growth-related disorders during preg-
nancy (7.7%), and hemorrhagic and hematological disorders in 
fetuses and newborns (7.0%). The causes of infant death in Ko-
rean women were dyspnea (11.8%), followed by other respira-
tory diseases (7.7%). In 2019, however, 7.5% of infants of immi-
grant women had Down syndrome and other chromosomal ab-
normalities, including Edwards syndrome and Patau syndrome, 
suggesting the need to strengthen prenatal diagnosis of genetic 
diseases in immigrant women. 

According to the international classification of infant mortali-
ty, specific conditions originating before and after birth, congen-
ital anomalies, deformities, and chromosomal abnormalities are 
broadly classified under 10 categories [25]. Therefore, a moni-
toring system for high-risk immigrant women, pregnant women, 
and intensive neonatal care should be established and imple-
mented, while interventions to reduce the association with such 
risk factors in immigrant women should be planned. 

The limitation of this study was that it was not possible to 
identify all of the various factors related to the IMR because it 
utilized previously collected census microdata acquired by Sta-
tistics Korea. It was not possible to identify the characteristics of 
infant mortality according to nationality since the data of Statis-
tics Korea were not classified by the nationality of immigrant 
women. Despite this limitation, this analysis of vital statistics 
provides specific information that can be used as indicators to 
evaluate national and public health and provide basic data for 
healthcare planning and medical policies. 

In conclusion, the IMR associated with immigrant and Korean 
women was similar for the period of 2009 to 2019. However, con-
sidering that the total number of infants born to immigrant wom-
en is only a fraction (5.4%) of the number of infants born to Kore-
an women, the IMR of immigrant women cannot be inferred to 
be low. Therefore, measures to lower the IMR in immigrant wom-
en and efforts to determine the reason for the high IMR in Daegu 
and Gyeongsangbuk-do areas should be undertaken, since the 
proportion of immigrant women is small. Ensuring that immi-
grant women fully access ANC visits is of utmost importance, so 
that immigrant women can give birth to a child of normal weight 
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at full term. This is because the mortality rate in the early and late 
neonatal periods will be lowered if low birth weight newborns and 
premature births are reduced through appropriate prenatal man-
agement and support, in addition to the identification and man-
agement of other high-risk factors. Moreover, genetic manage-
ment for chromosomal abnormalities as well as adequate support 
at the time of birth may further lower overall IMR. Immigrant 
women and their infants can contribute to the quantitative and 
qualitative expansion of Korean society, which is struggling with 
an extremely low fertility crisis. Policies promoting childbirth via 
multilanguage public campaigns, and cultural and educational 
programs may alleviate IMRs in immigrant mothers. Future stud-
ies that identify factors that increase the IMR in Korea and com-
pare them with the maternal and child health indicators of the 
countries of origin of immigrant women, would also be helpful to 
better understand the context of societal, cultural, and home envi-
ronment influences. 
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Purpose: Rectal prolapse is still a relatively understudied medical condition, especially in women, 
whereas physical symptoms, depressive symptoms, and quality of life (QOL) in women with pelvic 
organ prolapse have been steadily studied. This study aimed to examine the interaction and main ef-
fects of physical and depressive symptoms on physical and mental QOL of women seeking care for 
rectal prolapse in Korea. 
Methods: Ninety-two women with rectal prolapse were recruited from a colorectal surgery clinic of 
a tertiary teaching hospital in Gwangju, Korea. Physical symptoms related to rectal prolapse (pelvic 
organ prolapse distress, POPD; colorectal-anal distress, CRAD; and urinary distress, UD), depres-
sion, and QOL were measured. The data were analyzed using descriptive statistics, Pearson correla-
tion coefficient, and two-way analysis of variance. 
Results: The interaction between POPD symptoms and depressive symptoms (F=4.51, p=.037) 
affected physical QOL. The interaction between POPD (F=9.66, p=.003) and CRAD symptoms 
(F=7.48, p=.008), respectively, and depressive symptoms affected mental QOL. Depressive symp-
toms had a significant main effect on the physical QOL in the CRAD (F=6.22, p=.014) and UD 
(F=6.01, p=.016) groups and on mental QOL in the UD group (F=24.54, p<.001). 
Conclusion: Physical and depressive symptoms should be considered together to improve the 
QOL in women with rectal prolapse. Nursing interventions and medical treatments to decrease rec-
tal prolapse-related physical and depressive symptoms are required to improve QOL in women with 
symptomatic rectal prolapse. 

Keywords: Depressive symptoms; Physical symptoms; Quality of life; Rectal prolapse; Women  

Introduction 

Rectal prolapse is a physically and emotionally distressing con-
dition that can severely affect patients’ daily lives although it is 
not life-threatening [1]. The prevalence of rectal prolapse in-
creases with advancing age, with a higher prevalence in women 

50 years of age or over [1]. In South Korea (hereafter Korea), 
the prevalence rate of patients diagnosed with pelvic organ pro-
lapse including rectal prolapse increased by 3.76% from 2015 
(2,362 patients) to 2019 (2,731 patients). Nearly 90% of the pa-
tients diagnosed with rectal prolapse were aged above 50 years, 
34.7% were in their 70s, and 26.8% were in their 80s [2]. The 
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relationship between pelvic floor disorders and age is thought to 
be due to aging changes in connective tissue integrity and neu-
romuscular degeneration [1,3]. Thus, age impacts the bother-
some nature of rectal prolapse symptoms, especially as associat-
ed with functionality and quality of life (QOL) [1]. However, 
little is known about the prolapse-related physical and psycho-
logical problems and QOL in Korean women seeking care for 
rectal prolapse. 

Rectal prolapse is a protrusion of part or all of the layers of the 
rectal wall toward or outside the anus [3]. It should not be con-
fused with hemorrhoids, which are enlarged cushions of vascu-
lar tissue found within the anal canal in the submucosal space 
[4]. The underlying cause of rectal prolapse is unknown. How-
ever, known risk factors include lax muscles in the pelvic floor 
and anal canal, weak internal and external anal sphincters, di-
verse obstetric and gynecological surgeries, multiple vaginal de-
liveries, and straining [3,4]. Symptoms associated with rectal 
prolapse vary based on the anatomical defects or the degree of 
bowel dysfunction although some women have no symptoms 
despite the anatomical changes [5,6]. Defecatory symptoms are 
common [5], which include a protruding mass with bowel 
movements, mucous discharge, incomplete evacuation, consti-
pation, fecal incontinence, and obstructed defecation [5,7]. 
These symptoms lead to pelvic floor dysfunction [3]. 

Prior studies have identified the myriad of negative effects 
stemming from pelvic organ prolapse, such as distress and em-
barrassment [6,8] and how women often suffer in silence [9], 
despite experiencing depressive symptoms [10] and low QOL 
[11,12]. Studies related to pelvic organ prolapse mainly report-
ed relationships between prolapse-related physical symptoms 
and depressive symptoms and the main effects of these two 

groups of symptoms on the QOL of women with pelvic organ 
prolapse. However, limited studies provide an insight into the 
effects of physical and depressive symptoms on the QOL of 
women diagnosed with rectal prolapse. Specifically, there is in-
sufficient evidence to suggest that the coexistence of physical 
symptoms and depressive symptoms worsens QOL in women 
with rectal prolapse. This increases the need to investigate the 
interaction effects of physical symptoms and depressive symp-
toms on the QOL of women with rectal prolapse. An interaction 
effect refers to the combined effect of two or more independent 
variables on at least one dependent variable. The combined in-
teraction effect of two or more independent variables is not 
equal to the sum of their separate effects, which indicates being 
able to be greater or less than the sum of their separate effects 
[13]. On the other hand, a main effect is the effect of an inde-
pendent variable on a dependent variable averaged, ignoring the 
effects of other independent variables [13]. The interpretation 
of a main effect is straightforward if the interaction effect is not 
significant [14]. 

The purpose of this study was to examine the interaction and 
main effects of physical symptoms and depressive symptoms on 
the physical and mental QOL of women seeking care for rectal 
prolapse.  

Methods  

Ethics statement: The study was approved by the Ethical Re-
view Committee of Chonnam National University Hospital 
(CNUH-2016-308). Written informed consent was obtained 
from participants.

Summary statement
• What is already known about this topic?

Previous studies reported relationships between prolapse-related physical symptoms, depressive symptoms, and the quality of 
life (QOL) of women with pelvic organ prolapse. However, little is known about women with rectal prolapse.

• What this paper adds
There was an interaction effect of physical symptoms and depressive symptoms on QOL of women with rectal prolapse, and de-
pression also had a significant main effect. Therefore, physical symptoms and depressive symptoms should be considered togeth-
er to improve their QOL.

• Implications for practice, education, and/or policy
Proactive nursing interventions and medical treatments to simultaneously address prolapse-related physical symptoms and depres-
sive symptoms are required to improve QOL in women seeking care for rectal prolapse.
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Study design  
This cross-sectional study used self-administered questionnaires 
via convenience sampling. This study was described in accor-
dance with the STROBE (Strengthening the Reporting of Ob-
servational Studies in Epidemiology) guidelines (https:// www.
strobe-statement.org). 

Participants 
Participants were recruited from the colorectal surgery clinic of 
a tertiary teaching hospital located in Gwangju, Korea. Eligibili-
ty criteria were women who were 50 years old or over, diag-
nosed with rectal prolapse, received nonsurgical treatment (e.g., 
monitoring disease status and pharmacotherapy), and under-
stood the purpose of the study and the content of the question-
naire. Women who were scheduled for surgery due to severe 
symptoms of rectal prolapse were excluded, as surgical treat-
ments would improve physical symptoms and QOL compared 
to women with nonsurgical treatments [15,16]. Women who 
had a history of any of the following were also excluded: col-
orectal or anal surgery with diagnoses other than rectal prolapse, 
radiotherapy for pelvic organs, neurologic disorders (e.g., spina 
bifida, multiple sclerosis, and stroke), and psychiatric disorders. 
Based on a significance level (α) of 0.05, an effect size of 0.4, and 
a statistical power of 0.95 using G*Power 3.1 software, the sam-
ple size required was a minimum of 84 participants [17]. Con-
sidering dropouts, 102 women were recruited and after exclud-
ing ten cases due to incompleteness, a total of 92 women partici-
pated in the study. 

Measurement 
Physical symptoms 
Physical symptoms related to rectal prolapse were measured us-
ing the three subscales of the Pelvic Floor Distress Inventory 
(PFDI)-20 developed by Barber et al. [18] and translated and 
modified by Yoo et al. [19] which measure symptoms experi-
enced over the last 3 months: (1) the Pelvic Organ Prolapse 
Distress Inventory-6 (POPDI-6, six items) regarding bulging 
symptoms or heaviness in the pelvic area; (2) Colorectal-Anal 
Distress Inventory-8 (CRADI-8, eight items) regarding bowel 
problems; and (3) Urinary Distress Inventory-6 (UDI-6, six 
items) regarding urinary leakage or other lower urinary tract 
symptoms. The participant answers “yes” or “no” and then ranks 
the level of bother of each ‘yes’ item on a 4-point Likert scale (1, 
not at all to 4, quite a bit). Items answered with a “no” response 
receive a zero. The actual score is obtained by multiplying the 
mean of all of the responses with 25. Thus, each subscale score 

of the PFDI-20 ranges from 0 to 100. The higher the score, the 
greater the perceived level of distress. Cronbach’s alpha coeffi-
cient was from 0.70 to 0.93 for all three subscales [19] and 0.79 
in this study. Cronbach’s alpha coefficients for pelvic organ pro-
lapse distress (POPD), colorectal-anal distress (CRAD), and 
urinary distress (UD) were 0.60, 0.69, and 0.80, respectively, in 
this study. 

Depression 
Depression was measured using the seven items from the Hos-
pital Anxiety and Depression Scale (HADS) translated by Oh et 
al. [20]. The HADS was developed for use in hospital settings 
but was also valid when used in community settings [21]. High-
er summed scores (range, 0–21) indicate greater perceived de-
pression. A score of 0–7 is “normal,” 8–10 is “mild,” and 11–21 
is “moderate to severe.” Cronbach’s alpha coefficient for depres-
sion items was 0.70 in community settings and 0.76 in clinical 
settings at development [22], 0.86 in a Korean sample [20], and 
0.87 in this study.  

Quality of life 
QOL was measured using the Korean version [23] of the Short 
Form-12 Health Survey [24]. This 12-item instrument consists 
of two components: the physical component including physical 
functioning, role-physical (i.e., role limitations due to physical 
problems), bodily pain, and general health; and the mental com-
ponent including vitality, social functioning, role-emotional (i.e., 
role limitations due to emotional problems), and mental health. 
Items are scored on a 2-point (1, yes and 2, no) or 6-point (1, all 
of the time to 6, none of the time) Likert, with the scores of 
physical and mental component summary transformed into a 0 
to 100 range, respectively, according to the scoring manual using 
Quality Metric Health Outcomes scoring software 5.0 [23,25]. 
Higher scores indicate higher QOL. Cronbach’s alpha coeffi-
cients for the physical component summary and the mental 
component summary were 0.70 and 0.69, respectively, in this 
study. 

Participants’ characteristics 
With reference to previous studies [15,26,27], the characteris-
tics of the participants included age, body mass index (BMI), 
parity, birth delivery methods, a history of hysterectomy, ever 
having used midlife hormone therapy, and medical conditions 
including allergic rhinitis and chronic obstructive pulmonary 
disease. 

www.strobe-statement.org
www.strobe-statement.org
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Data collection 
The data were collected at a colorectal surgery clinic between  
January 9 and August 25, 2017. When patients arrived at the 
waiting room and waited for their appointment, a research asso-
ciate (MK) approached them and courteously asked them 
about participating in the study. For women who expressed in-
terest, the researcher led them to the separate room and ex-
plained the study purpose, anonymity, and voluntary participa-
tion. After informed consent, participants filled out the ques-
tionnaires assisted by the researcher, when needed. 

Statistical methods 
The IBM SPSS ver. 23.0 (IBM Corp., Armonk, NY, USA) was 
used for the data analyses. Descriptive statistics were done for 
demographic data and the main variables. Correlations between 
physical symptoms, depressive symptoms, and physical and 
mental QOL were analyzed using Pearson’s correlation coeffi-
cients. Participants were dichotomized into two groups depend-
ing upon the presence or absence of symptoms. The partici-
pants responding “somewhat,”, “moderately,”, or “quite a bit” to 
the POPDI and UDI were grouped as the POPD and the UD 
groups. Those who had no symptoms were considered the non-
POPD and non-UD groups. As all participants experienced col-
orectal-anal symptoms, the participants scoring less than the 
median value of 37.50 were grouped as the low CRAD group 
and the remaining participants were considered the high CRAD 
group. The responses to depressive symptoms were also dichot-
omized as non-depressed (0 to 7 points) or depressed ( ≥ 8 
points). The Kolmogorov-Smirnov test was used to test the nor-
mal distribution of the QOL data that was the dependent vari-
able. The physical and mental QOL data were normally distrib-
uted as the p-values of the Kolmogorov-Smirnov test were .20 
and .64, respectively, greater than .05. The total QOL data were 
also normally distributed with the p-value of .40 in the Kolmog-
orov-Smirnov test. Differences in QOL according to the charac-
teristics of the participants were analyzed using the chi-squared 
test. The main effects and interaction effects of physical symp-
toms and depressive symptoms on the QOL were analyzed us-
ing two-way analysis of variance. Statistical significance was set 
at the level of the p-value less than .05 for all tests.  

Results  

Characteristics of the participants 
The mean age of the 92 participants was 70.0 ± 10.0 years old 
and 51.1% were overweight or obese (Table 1). The median 

parity value was 3 (range, 0–8), 70.7% of the participants 
(n = 65) had more than three children, and 89.1% (n = 82) expe-
rienced vaginal deliveries. Nearly 15% of the participants 
(n = 14) answered “yes” to hysterectomy, 15.2% (n = 14) midlife 
to hormone therapy, 18.5% (n = 17) to allergic rhinitis, and 5.4% 
(n = 5) to chronic obstructive pulmonary disease. There were 
no differences in QOL according to the characteristics of the 
participants. 

Physical symptoms, depressive symptoms, and quality of 
life perceived by the participants 
The mean value for physical symptoms was 83.20 out of a total 
of 300 points (Table 2). In the subscales of the PFDI-20, the 
mean values in the POPD, CARD, and UD were 22.28, 38.27, 
and 22.19, respectively, out of a total of 100 points. The mean 
value for depressive symptoms was 7.83 out of a maximum of 
21 points. Of 92 participants, 54.3% (n = 50) reported the ab-
sence of depressive symptoms, 21.7% (n = 20) had mild, and 
23.9% (n = 22) experienced moderate-to-severe depressive 
symptoms. The mean values of physical QOL and mental QOL 

Table 1. Characteristics of the participants (N=92)

Variable Categories n (%)
Age (year) Mean±SD, 70±10.0 

50–59 17 (18.5)
60–69 26 (28.3)
70–79 34 (37.0)
≤80 15 (16.3)

Body mass index  
(kg/m2)

Underweight (≤18.5) 7 (7.6)
Normal weight  

(18.6–22.9)
38 (41.3)

Overweight (23.0–24.9) 21 (22.8)
Obesity (≥25.0) 26 (28.3)

Parity Median (range), 3 (0–8)
0 10 (10.9)
1–2 17 (18.5)
≥3 65 (70.7)

Delivery methods Vaginal delivery 82 (89.1)
Cesarean section 10 (10.9)

Hysterectomy Yes 14 (15.2)
No 78 (84.8)

Midlife hormone  
therapy ever taken

Yes 14 (15.2)
No 78 (84.8)

Allergic rhinitis Yes 17 (18.5)
No 75 (81.5)

Chronic obstructive 
pulmonary disease

Yes 5 (5.4)
No 87 (94.6)
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were 38.06 and 42.50, respectively, out of a total of 100 points. 
The POPD, CRAD, UD, and depressive symptoms were posi-
tively correlated with each other, but negatively correlated with 
the physical and mental QOL. Physical QOL was positively cor-
related with mental QOL (Table 3). 

Differences in quality of life according to physical 
symptoms and depressive symptoms 
QOL was examined according to the presence and absence of 
POPD symptoms and depressive symptoms (Table 4). The to-
tal mean values of the physical QOL were higher in the non-de-
pression group (41.33 points) and the non-POPD group (40.56 
points) than in the depression group (34.17 points) and the 
POPD group (37.54 points), respectively. The total mean values 
of the mental QOL were higher in the non-depression group 

(48.03 points) and the non-POPD group (46.36 points) than in 
the depression group (35.94 points) and the POPD group 
(41.69 points), respectively. The total mean values of both phys-
ical and mental QOL were higher in the low CRAD group and 
the non-UD group than in the high CRAD group and the UD 
group. 

Main effects of physical symptoms and depressive 
symptoms on quality of life  
Depressive symptoms had a significant main effect on physical 
QOL in the CRAD group (F = 6.22, p = .014) and the UD group 
(F = 6.01, p = .016). Depressive symptoms also had a main effect 
on mental QOL in all three groups: the POPD group (F = 12.71, 
p = .001), the CRAD group (F = 18.30, p < .001), and the UD 
group (F = 24.54, p < .001). The POPD symptoms and CRAD 

Table 2. Perceptions of physical symptoms, depressive symptoms, and quality of life (N=92)

Variable Categories Mean (SD) Range Possible range Frequency (%)
Pelvic floor distress symptoms 83.20 (49.09) 6.25–233.33 0–300
 Pelvic organ prolapse distress 22.28 (19.81) 0–83.33 0–100
 Colorectal-anal distress 38.72 (18.88) 0–81.25 0–100
 Urinary distress 22.19 (23.16) 0–100 0–100
Depressive symptoms 7.83 (4.67) 0–21 0–21

Normal 4.2 (2.10) 0–7 0–7 50 (54.3)
Mild 8.95 (0.74) 8–10 8–10 20 (21.7)
Moderate to Severe 14.36 (3.28) 11–21 11–21 22 (23.9)

Physical quality of life 38.06 (9.78) 20.11–57.29 0–100
Mental quality of life 42.50 (9.54) 24.01–59.64 0–100

Table 3. Correlations between physical symptoms, depressive symptoms, and quality of life (N=92)

Variable Pelvic organ prolapse  
distress 

Colorectal-anal  
distress 

Urinary  
distress 

Depressive  
symptoms

Physical  
quality of life

Pelvic organ prolapse distress 1
Colorectal-anal distress 0.33** 1
Urinary distress 0.54*** 0.44*** 1
Depressive symptoms 0.48*** 0.38*** 0.37*** 1
Physical quality of life –0.38*** –0.33** –0.35** –0.49*** 1
Mental quality of life –0.41*** –0.38*** –0.31** –0.73*** 0.48***

**p<.01, ***p<.001.

Table 4. Differences in physical and mental quality of life according to the presence and absence of physical and depressive symptoms (N=92)

Group
Mean (SD)

Non-POPD POPD Low CRAD High CRAD Non-UD UD Non-depression Depression
Physical quality of life 40.56 (7.95) 37.54 (0.09) 39.34 (9.91) 33.73 (8.14) 41.15 (9.53) 37.46 (9.78) 41.33 (8.99) 34.17 (9.34)
Mental quality of life 46.36 (6.18) 41.69 (9.95) 44.13 (9.36) 37.01 (8.14) 46.84 (8.37) 41.66 (9.57) 48.03 (7.59) 35.94 (7.19)

CRAD: Colorectal-anal distress; POPD: pelvic organ prolapse distress; UD: urinary distress.
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symptoms had significant main effects on mental QOL (F = 5.12, 
p = .026 and F = 6.48, p = .013, respectively) (Table 5). 

Interaction effects of physical symptoms and depressive 
symptoms on quality of life 
Presented as graphs to ease detection of interaction effects (lines 
not parallel or either intersecting, converging, or diverging) 
[28], the interaction between the POPD symptoms and depres-
sive symptoms significantly affected both physical (F = 4.51, 
p = .037) and mental QOL (F = 9.66, p = .003) (Table 5; Figures 
1A, 1D). The interaction between the CRAD symptoms and 
depressive symptoms significantly affected mental QOL 
(F = 7.48, p = .008) (Table 5, Figure 1E). Thus, the non-parallel 
lines in Figures 1A, 1D, and 1E showed that there were interac-
tive effects. 

However, the interaction between the CRAD symptoms and 
depressive symptoms did not significantly affect physical QOL 
(F = 0.01, p = .912) (Table 5, Figure 1B). The interaction be-
tween UD symptoms and depressive symptoms did not signifi-
cantly affect physical QOL (F = 0.02, p = .894) nor mental QOL 
(F = 0.41, p = .526) (Table 5; Figures 1C, 1F). The parallel lines 
or non-crossing line in Figures 1B, 1C, and 1F show that there 
were no interaction effects. 

Discussion 

This study analyzed the interaction and main effects of physical 
symptoms and depressive symptoms on the physical and mental 
QOL of women seeking care for rectal prolapse. There was an 
interaction effect between POPD symptoms and depressive 
symptoms on the physical QOL of women with rectal prolapse. 
There was also an interaction effect between POPD symptoms 
and CRAD symptoms, respectively, and depressive symptoms 
on the mental QOL. Therefore, POPD and CRAD symptoms 
and depressive symptoms should be simultaneously considered 
as factors affecting the physical or mental QOL of women seek-
ing care for rectal prolapse. The results also showed that depres-
sive symptoms had a significant main effect on the physical 
QOL of women in the CRAD and UD groups, and on the men-
tal QOL of women in the UD group. In Figures 1B, 1C, and 1F 
there were no interaction, and depressive symptoms had a true 
(statistically significant) main effect on the physical or mental 
QOL of women with rectal prolapse. This means that physical 
and mental QOL were higher in women without depressive 
symptoms than those their depressed counterparts. 

On the other hand, when the interaction is significant and 
crosses, it is not appropriate to try to interpret main effects be-
cause the main effects are not constant but vary according to the 

Table 5. Main and interaction effects of physical symptoms and depressive symptoms on physical and mental quality of life (N=92)

Source
Physical QOL Mental QOL

SS df MS F p SS df MS F p
Model 1 1,579.43 3 526.48 6.50 .001 3,902.61 3 1,300.87 26.15 < .001
 POPD symptoms 151.29 1 151.29 1.87 .175 254.45 1 254.45 5.12 .026
 Depressive symptoms 111.81 1 111.81 1.38 .243 632.06 1 632.06 12.71 .001
 POPD ×  depressive symptoms 365.29 1 365.29 4.51 .037 480.28 1 480.28 9.66 .003
 Error 7,130.92 88 81.03 4,404.89 88 50.05
 Total 8,710.34 91 8,279.78 91
Model 2 1,355.38 3 451.79 5.41 .002 3,874.89 3 1,291.63 25.80 < .001
 CRAD symptoms 174.62 1 174.62 2.09 .152 324.27 1 324.27 6.48 .013
 Depressive symptoms 520.10 1 520.10 6.22 .014 915.74 1 915.74 18.30 < .001
 CRAD ×  depressive symptoms 1.03 1 1.03 .01 .912 374.27 1 374.27 7.48 .008
 Error 7,354.96 88 83.58 4,825.07 88 54.83
 Total 8,710.34 91 8,279.78 91
Model 3 1,261.78 3 420.59 4.97 .003 3,503.4 3 1,167.80 21.52 < .001
 UD symptoms 87.48 1 87.48 1.03 .312 168.57 1 168.57 3.11 .081
 Depressive symptoms 509.04 1 509.04 6.01 .016 1,331.79 1 1,331.79 24.54 < .001
 UD ×  depressive symptoms 1.50 1 1.50 .02 .894 21.99 1 21.99 .41 .526
 Error 7,448.56 88 84.64 4,776.38 88 54.28
 Total 8,710.34 91 8,279.78 91

CRAD: Colorectal-anal distress; MS, mean square; POPD: pelvic organ prolapse distress; QOL: quality of life; SS, sum of squares; UD: urinary distress.
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independent variables that interact with each other [14]. Usual-
ly, crossing lines mean no main effect [14]. In Figure 1A, the 
lines crossed each other, indicating the interaction between the 
POPD symptoms and depressive symptoms. Therefore, it 
would be misleading to say that the POPD symptoms and de-
pressive symptoms each had the independent main effect on 
physical QOL. In Figures 1D and 1E, although the lines did not 
intersect, there was the interaction effect between depressive 
symptoms and POPD symptoms with CRAD symptoms, re-
spectively, as well as with mental QOL. These interaction effects 
should be considered primary over the main effects of the 
POPD and CRAD symptoms on mental QOL.

To our knowledge, there has been no study that investigated 
the interaction and main effects related to physical symptoms, 
depressive symptoms, and QOL in women with rectal prolapse. 
However, as previous studies reported the relationships of de-

pressive symptoms and physical symptoms on the QOL of 
women seeking care for diseases related to pelvic organ prolapse, 
the results of those studies were consistent with this study. In 
previous studies, pelvic organ prolapse symptoms were closely 
correlated with depressive symptoms [8,11,29]. Especially, de-
pressive symptoms were highly prevalent among women with 
fecal and urinary incontinence and obstetric fistula attributable 
to pelvic organ prolapse [10]. Further, the physical symptoms 
attributable to prolapse were risk factors independently associat-
ed with the development of depressive symptoms in women 
with pelvic organ prolapse [8,29]. Women’s subjective feeling 
regarding not only the influence of prolapse itself on their QOL 
but also the impact of lower urinary tract symptoms and bowel 
dysfunction on their QOL were highly associated with depres-
sive symptoms [8]. In the same vein, physical symptoms and 
depressive symptoms were independent risk factors contribut-

Figure 1. Main and interaction effects of physical symptoms and depressive symptoms on quality of life. (A, B, C) Interaction effects on 
physical quality of life. (D, E, F) Interaction effects on mental quality of life.
CRAD: Colorectal-anal distress; POPD: pelvic organ prolapse distress; UD: urinary distress.
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ing to the low QOL [11,12]. Pizarro-Berdichevsky et al. [11] re-
ported that depressive symptoms, rather than anatomical abnor-
malities or objective clinical findings, determined how patients 
experience pelvic organ prolapse symptoms. Mazi et al. [29] 
suggested a bidirectional correlation between prolapse-related 
physical symptoms and depressive symptoms in women with 
pelvic organ prolapse as one of the two might represent the 
cause or effect on the other.  

Based on the interaction of prolapse-related physical symptoms 
and depressive symptoms, it can be said that physical symptoms 
caused by rectal prolapse are more likely to induce depressive 
symptoms, and depressive symptoms also tend to exacerbate the 
physical symptoms due to rectal prolapse. Therefore, nursing in-
terventions and medical treatments to decrease rectal prolapse-re-
lated physical symptoms and depressive symptoms at the same 
time are required to improve the QOL in women seeking care for 
symptomatic rectal prolapse. Further, screening for depressive 
symptoms should be implemented in the early stage of the diag-
nosis of rectal prolapse. The women who test positive for depres-
sive symptoms need to be encouraged to obtain appropriate phys-
ical and psychological treatments. 

This study had a few limitations. One is that the participants of 
this study were a convenience sample of women of 50 years of age 
or over diagnosed with rectal prolapse, recruited from a single col-
orectal surgery clinic. Therefore, the study findings cannot be 
generalized to all women diagnosed with rectal prolapse. Another 
is that cross-sectional nature does not allow causal inference. A 
longitudinal study design may be required to develop appropriate 
ways to address the physical symptoms, depressive symptoms, 
and QOL of women seeking non-surgical treatment for rectal 
prolapse, starting with diagnosis and during follow-up. Despite 
these limitations, however, this study had a strength as it exam-
ined the interaction effects of physical symptoms and depressive 
symptoms on the QOL of women seeking care for rectal prolapse. 
Further studies are needed to accumulate robust evidence sup-
porting the interaction effects of physical and psychological symp-
toms on the QOL of women with rectal prolapse. 

In conclusion, this study supports that physical symptoms re-
lated to rectal prolapse are closely correlated with depressive 
symptoms and their interaction has a significant influence on the 
QOL of women seeking care for rectal prolapse. Furthermore, de-
pressive symptoms had a main effect on their QOL. Therefore, 
physical and depressive symptoms should be considered together 
to improve the QOL in women seeking care for rectal prolapse. 
Based on the findings, early identification of depressive symptoms 
and monitoring of physical symptoms are required, as are nursing 

interventions and medical treatments to decrease physical and de-
pressive symptoms related to rectal prolapse. 
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Introduction 

The early stages following childbirth involve postpartum care for 
mothers’ physical recovery, as well as the process of acquiring pa-
rental roles and converting to a different family structure [1]. 
Mercer [2] proposed adopting “becoming a mother” as a pro-
cess-focused phrase and retiring the phrase “maternal role attain-
ment,” and suggested that social support serves as an important 
resource to facilitate the transition to parenthood. The social 
support necessary for mothers is defined as the actual amount of 
help provided for support needs, the degree to which they are 
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Social Support scale: a methodological study
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Purpose: The purpose of this study was to develop and test the validity and reliability of the Korean 
version of the Perinatal Infant Care Social Support (K-PICSS) for postpartum mothers. 
Methods: This study used a cross-sectional design. The K-PICSS was developed through for-
ward-backward translation. Online survey data were collected from 284 Korean mothers with in-
fants 1–2 months of age. The 19-item K-PICSS consists of functional and structural domains. The 
functional domain of social support measures infant care practices of postpartum mothers. Explor-
atory factor analysis (EFA) and known-group comparison were used to verify the construct validity 
of the K-PICSS. Social support and postpartum depression were also measured to test criterion va-
lidity. Psychometric testing was not applicable to the structural social support domain. 
Results: The average age of mothers was 32.76±3.34 years, and they had been married for 
38.45±29.48 months. Construct validity was supported by the results of EFA, which confirmed a 
three-factor structure of the scale (informational support, supporting presence, and practical sup-
port). Significant correlations of the K-PICSS with social support (r=.71, p<.001) and depression 
(r=–.40, p<.001) were found. The K-PICSS showed reliable internal consistency, with Cronbach’s α 
values of .90 overall and .82–.83 in the three subscales. The vast majority of respondents reported 
that their husband or their parents were their main sources of support for infant care. 
Conclusion: This study demonstrates that the K-PICSS has satisfactory construct validity and reli-
ability to measure infant care social support in Korea. 

Keywords: Infant care; Mothers; Social support; Validation study

satisfied with the help, and the number of people or support re-
sources providing help [2]. Structural social support refers to a 
social network that can meet the mother’s support needs, con-
sisting of an official network including healthcare providers and 
an informal network including the mother’s husband, family, and 
friends [3]. The existence and size of the network are also im-
portant because mothers can increase the quantity and quality of 
social support by utilizing these social networks [4]. Functional 
social support refers to the amount of support for each function 
of social support (e.g., direct help, provision of necessary infor-
mation, emotional empathy, and positive evaluation) required by 
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mothers to take care of the infant [4,5]. Recent studies have mea-
sured social support from structural and functional perspectives 
by evaluating how much help mothers receive from social net-
works and how satisfied they are [6-8]. 

Appropriate social support for mothers helps them to acquire 
new skills related to newborn caring behavior and promotes their 
physical and emotional recovery, thereby encouraging postpartum 
maternal health promotion behavior [2,9]. However, the expansion 
of nuclear families has often led to a lack of social support necessary 
for infant care, consequently increasing parenting stress and the risk 
of postpartum depression, which may cause difficulty in acquiring 
maternal roles or adapting to motherhood [10-12]. In addition, suf-
ficient postpartum social support is a protective factor against post-
partum depression, as an inadequate amount of social support and 
lack of support resources increase the incidence of postpartum de-
pression [13-15]. It was found that higher levels of emotional sup-
port and practical social support from the husband were associated 
with fewer postpartum depression symptoms in mothers [5]. 
Therefore, nurses should guide mothers to assess the degree of 
practical help and available resources needed for infant care and to 
utilize available support resources [1,16]. 

Based on social exchange theory [17] and social support theo-
ry [18], Leahy-Warren et al. [4] developed the Perinatal Infant 
Care Social Support (PICSS) tool to assess the support needed 
for infant care, presenting the need for measurement according 
to the resources and types of social support suitable for the 
mother’s situation. The PICSS measures the type and amount of 
social support required for infant care, specifically in areas of 
functional social support (including supporting presence and 
practical support) and structural support resources [4]. 

The literature evaluating mothers’ social support notes that 
rather than structural support, multi-faceted social support tools 
have mainly evaluated functional support types [4,5,11,19,20]. 
However, few studies have focused on infant care in the postpar-
tum adaptation process and evaluated both satisfaction with the 
actual support needs for parenting and utilization of support re-
sources. Most Korean studies considering structural support re-
sources dealt with the husband’s emotional and physical support 
[10] or physical, psychological, interpersonal, and informational 
support [10,21]; or else grouped the husband and others as sup-
port resources to measure emotional, informational, material, and 
evaluative support [11] or support for housework and infant care 
[22]. In addition, working women raising infants were most satis-
fied with the parenting of their mothers, relative to other caregiv-
ers, and received a large amount of practical support, especially in 
relation to raising the infant [22]. International studies also re-
ported that husbands and family were commonly expected to be a 
resource, and that their practical support was most important 
[23]. Furthermore, high levels of satisfaction with information 
and emotional support through the internet and SNS-based com-
munities were reported [24-26]. As such, the forms of support 
provided according to mothers’ requests appear to be similar in 
Korean mothers and those from other nations, but no tool focus-
ing on support requests related to infant care has yet been used in 
studies in Korea. In addition, no studies have yet measured both 
structural and functional support needs. Thus, there is a need to 
measure the social support necessary for mother to provide infant 
care, and a tool developed for these purposes could assess support 
resources, support needs, and the degree of support, which are all 
necessary for the activation of social support. 

Summary statement
• What is already known about this topic?

Social support facilitates postpartum women’s maternal transition to motherhood because it includes maternal adaptation as 
well as infant care practice skills. Although numerous instruments have been developed to measure social support, it is difficult 
to find one that includes measures of both structural and functional social support for infant care.

• What this paper adds
The construct validity and reliability of the Korean version of the Perinatal Infant Care Social Support (K-PICSS) were established 
for postpartum mothers. In addition to the two subdomains of the original scale (supporting presence and practical support), the 
K-PICSS was found to have an additional factor, informational support.

• Implications for practice, education, and/or policy
The K-PICSS can be used to assess infant care social support for postpartum mothers, as a measure of structural support and func-
tional support.
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However, regarding the social support necessary for mothers to 
provide infant care, careful consideration of cultural differences 
between Western and Korean culture is essential for applying a 
tool to research and practice, after confirming its suitability. 
Therefore, this study aimed to verify the reliability and validity of 
the Korean version of the PICSS (K-PICSS). The reliability anal-
ysis included item analysis and reliability coefficients, and the va-
lidity verification included construct validity using factor analysis 
and known-group comparisons, as well as criterion validity 
through a correlation analysis between related variables. As social 
support and supportive resources for infant care have been point-
ed out as facilitating factors that promote maternal role adaptation 
in Korean mothers [1], this instrument would be beneficial. 

The purpose of this study was to translate the PICSS tool, 
which measures the support necessary for postpartum infant care 
and was developed by Leahy-Warren et al. [4], and to verify the 
validity and reliability of the Korean version. 

Methods 

Ethics statement: This study was approved by the Institutional 
Review Board of Chungnam National University (202007-SB-
096-01). Informed consent was obtained from the partici-
pants.

Study design 
This methodological study was conducted to translate the PICSS 
into Korean and verify its validity and reliability (Figure 1). 

Participants 
The participants of this study were Korean mothers with infants, 
within 1 to 2 months of childbirth, who understood the purpose 
and method of this study and voluntarily agreed to participate. 
Participants were recruited by posting announcements on an on-
line maternal/parenting community. Participants were recruited 
considering that the number of samples required for exploratory 
factor analysis is 10 times the number of variables [27], or at least 
300 participants are required for sufficient feasibility testing of 
the instrument [28]. 

Instruments 
Social support for infant care 
The research team obtained permission from the developer of 
the PICSS for translation into Korean. A four-stage process of 
translation was carried out, following the World Health Organi-
zation procedures for translation and back translation [29]. In 
the first stage, the original tool was translated into Korean by a 
doctorally trained nurse who can speak Korean and English. 
Concise and clear words and sentences that were easy for the 
general public to understand were chosen, avoiding direct trans-

Figure 1. Korean version of Perinatal Infant Care Social Support development; a step-by-step approach.

Step I

· Forward translation
· Forward translation reconciliation
· First back translation
· Back translation review and harmonization
· Final version of Korean Perinatal Infant Care Social Support

Translation & back-translation

Step III

Testing validity
· Construct validity: exploratory factor analysis, known-group comparison
· Criterion validity

Testing reliability
· Item analysis
· Reliability for internal consistency

Psychometric testing 

Step II · Survey of 284 postpartum mothers with infants 1–2 months of ageCollection of clinical data
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lation. In the second stage, two professors specializing in wom-
en’s health nursing who were comfortable in both languages act-
ed as an expert panel. They compared inconsistencies between 
the original text and translation and expressions due to cultural 
differences and suggested alternative words and expressions. In 
the third stage, the translated version was translated inde-
pendently into English again by an English literature major fluent 
in English and Korean. In step 4, the researcher and the translator 
compared the translated tool with the original tool and con-
firmed the equivalence of each item. There were no major cultur-
al differences in the translation process. One minor revision in-
volved question 1, which was revised from “I can get information 
about taking care of my body after childbirth” to “I can get infor-
mation about postpartum care” with consideration of the post-
partum care culture in Korea. Finally, after checking for differenc-
es in meaning delivery in each question in consideration of the 
cultural, linguistic, and contextual aspects of the translation, the 
content validity of the translation was confirmed. 

The 19-item PICSS measures the functional and structural as-
pects of the mother’s infant rearing. In terms of functionality, it 
consists of two subdomains: supporting presence (nine items) 
and practical support (10 items), with each item rated on a 
5-point Likert (1, “not at all” to 5, “always”). A higher summed 
score (possible range, 19–95) indicates a higher level of social 
support. Validity was confirmed at the time of development, and 
the reliability of each subdomain at that time was good: Cron-
bach’s α was .90 for supporting presence and .86 for practical sup-
port [4]. Structural support measures specifically what kind of 
support the mother receives from official resources (nurse/mid-
wives, doctors) and informal resources (husband, in-laws, parents, 
sisters, friends, and neighbors). Structural support (resource) for 
each question is reported as frequency and percentage. 

Social support 
To evaluate criterion validity, Park’s social support scale [19], 
which was used to measure mother’s social support [11,20] was 
adopted. This 25-item scale measures the subjective aspects of 
support to determine how an individual perceives and evaluates 
the actual quality of interpersonal relationships. The support 
type consists of four subfactors: emotional, material, informa-
tional, and evaluative support. Responses are rated on a 5-point 
Likert (1, “not at all” to 5, “always”) and summed (possible range, 
25–125). At the time of development, the reliability and validity 
of the tool were confirmed [19] and reliability was reported as 
high (Cronbach’s α = .94), with good reliability for each subarea: 
emotional support, .87; material support, .84; information sup-

port, .85; and evaluation support, .83 [30]. In this study, Cron-
bach’s α was .94. 

Postpartum depression 
Postpartum depression was adopted as a concept suitable for cri-
terion validity verification based on a study [15] showing a nega-
tive correlation with social support related to postpartum 
child-rearing. The Edinburgh Postnatal Depression Scale [31], 
which was adapted by Kim et al. [32], was used. The 10 self-re-
porting questions assess depression, anxiety, fear, guilt, and 
thoughts of self-harm on a 4-point Likert scale ranging from 0 to 
3, with higher scores indicating postpartum depressed mood. 
Cronbach’s α was .87 at the time of development [31], .85 in a 
prior study of Korean mothers [32], and .86 in this study. 

Data collection 
Data collection was conducted from October 30 to December 
30, 2020, using an online survey (Google Survey). After joining a 
maternal/parenting online community, the research team con-
tacted the administrator, obtained permission to post a notice 
advertising the study, and invited participants from the newborn 
parenting group. Mothers interested in the study were guided to 
access the link to the informed consent document and online 
questionnaire. Over 2 months, a total of 302 mothers responded 
to the online survey. After excluding 18 responses (6.0%) that 
were partially completed or had insufficient responses, 284 re-
sponses (94.0%) were finally included in the analysis. 

Data analysis 
The collected data were analyzed using IBM SPSS ver. 26.0 (IBM 
Corp., Armonk, NY, USA), and the statistical significance level 
was set to .05. The general characteristics and childbirth-related 
characteristics of mothers were analyzed by frequency analysis 
and descriptive statistics. The construct validity of the tool was 
confirmed by exploratory factor analysis and known-group com-
parison. For exploratory factor analysis, the maximum likelihood 
method and direct oblimin rotation were used, as one of several 
factor rotation methods. The factor extraction criterion was an 
eigenvalue of 1.0 or higher on a scree plot, and the factor loading 
criteria were a loading value above 0.3 for the primary factor and 
a difference of 0.2 between loadings when a variable was found 
to have two or more factors. In the group comparison method, 
known-group validity was confirmed using a one-way analysis of 
variance. Reference validity was analyzed using Pearson correla-
tion coefficients to evaluate the relationship between social sup-
port and postpartum depression, which are reference variables 
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related to the social support necessary for postpartum baby care. 
For reliability, item analysis and Cronbach’s α were used to test 
internal consistency. Frequency analysis was also conducted to 
investigate the utilization of structural support resources accord-
ing to functional support items. 

Results 

General characteristics of the participants 
The average age of mothers was 32.76 (standard deviation [SD], 
3.34) years old, most mothers (95.1%) had an educational back-
ground above college graduation, and more than half (54.6%) 
were housewives. More than 70% of the participants had a 
monthly income of more than 4 million Korean won (corre-
sponding to roughly 3,600 US dollars), and had been married for 
an average of 38.45 (SD, 29.48) months. More than half had given 
birth by cesarean section (50.4%), had male infants (54.9%), and 
answered that their subjective health status was good (55.2%). 
Most mothers (92.6%) answered that their infant was in good 
health (Table 1). 

Exploratory factor analysis 
Exploratory factor analysis was conducted on the 19 questions of 
the K-PICSS. The correlation coefficients between questions 
ranged from .16 to .57, and more than half of the variables used 
to perform factor analysis met the criterion that the correlation 
coefficient should exceed .30 [27]. In the sample suitability test, 
the Kaiser-Meyer-Olkin (KMO) value was .91, and the spherici-
ty test of Bartlett yielded a result of χ2 = 2,262.97 (p < .001), indi-
cating that the factor analysis was appropriate by establishing sig-
nificance in the sphericity test and a KMO result above .90. The 
cumulative variance was 54.7%, which met the standard of 50% 
or more. As for the number of factors, three factors were extract-
ed using the criterion of an eigenvalue of 1.0 or more on a scree 
plot. The explanatory power and question composition for each 
factor consisted of 37.3% for factor 1 (six items), 11.3% for factor 
2 (seven items), and 6.1% for factor 3 (six items). The factor 
loading represents the degree of correlation between the item 
and the factor, and the factor loading of all items was .30 or more, 
satisfying the criteria (Table 2). 

The attributes of the three factors identified through factor 
analysis of the K-PICSS were identified and named. Factor 1 was 
named “informational support” because it included advice or 
support for knowledge on solutions to parenting-related prob-
lems or on how mothers perform new roles in caring for infants 
(e.g., bathing, breastfeeding, and baby soothing). Factor 2 was 

Table 1. General characteristics of participants (N=284)

Variable Categories n (%) Mean±SD (range)
Age (year) 25–35 221 (77.8) 32.76±3.34 (25–43)

36–43 63 (22.2)
Education High school 14 (4.9)

College 270 (95.1)
Occupation Yes 129 (45.4)

No 155 (54.6)
Monthly income (KRW) <4 million 82 (28.9)

≥4 million 202 (71.1)
Marital period (month) 38.45±29.48 (6–120)
Type of birth Vaginal birth 141 (49.6)

Cesarean birth 143 (50.4)
Infant’s sex Male 156 (54.9)

Female 128 (45.1)
Maternal health status Good 157 (55.2)

Poor 127 (44.8)
Infant’s health status Good 263 (92.6)

Poor 21 (7.4)

KRW: Korean won (1 million KRW is approximately 900 US dollars).

named “supporting presence” because its items dealt with the ex-
istence of factors related to mothers’ acceptance of their needs, 
such as receptiveness to expressions of mothers’ physical and 
emotional discomfort, acknowledgment of mothers’ efforts to 
perform maternal roles, and the ability to help. Factor 3, which 
was named “practical support,” included tasks necessary for in-
fant care (e.g., bathing, breastfeeding, baby soothing, changing 
clothes), and support for chores and caring for the baby. 

Criterion validity 
In order to test the criterion validity of the K-PICSS, the associa-
tions among K-PICSS, social support, and postpartum depres-
sion were evaluated. This tool showed a high level of positive 
correlation between K-PICSS and social support (r = .71, 
p < .001) and a significant positive correlation with social support 
in all subfactors of the K-PICSS (r = .46–.79, p < .001). In contrast, 
the K-PICSS showed a moderate negative correlation with post-
partum depression (r = –.40, p < .001), and there was a significant 
negative correlation between postpartum depression and all sub-
factors of the K-PICSS (r = –.27 to –.43, p < .001) (Table 3).  

Known-group comparison 
In order to confirm construct validity through the known-group 
comparison method, differences in scores of the K-PICSS ac-
cording to the spouse’s participation in childcare and housework 
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were tested [33]. The score for social support required for infant 
care was higher when the husband’s participation in childcare 
was adequate (F = 17.58, p < .001), and the division of house-
work with the husband was sufficient (F = 16.38, p < .001). The 
validity of the group comparison was confirmed (Table 4). 

Item analysis and reliability verification 
The correlation between each item and the factor was r = .30 or 
higher, verifying that the items were related to each other and 
that all items were properly composed. The K-PICSS average 
score was 23.51 (SD, 0.29), with average scores for the subdo-
mains as follows: 21.20 (SD, 0.29) for informational support (six 
items), 27.93 (SD, 0.29) for supporting presence (seven items), 

and 21.40 (SD, 0.30) for practical support (six items). 
For internal reliability, Cronbach’s α was .90 for the K-PICSS. 

In addition, each subdomain also had good internal reliability, as 
Cronbach’s α was .83 for informational support, .83 for support-
ing presence, and .82 for practical support (Table 2). 

Supporting resources for each item of the Korean version 
of Perinatal Infant Care Social Support 
The results on utilization of support resources for each K-PICSS 
question showed that the most common source was parents 
(33.1%), followed by friends (27.6%), sisters (14.6%), and their 
husbands (8.2%). For information support on child-rearing, 
friends most often played the role of support resources (30.6%), 

Table 3. Relationships among Korean version of Perinatal Infant Care Social Support, social support, and postpartum depression (N=284)

Variable
Korean Perinatal Infant Care Social Support, r (p)

Total Informational support Supporting presence Practical support
Social support .71 (< .001) .46 (< .001) .79 (< .001) .54 (< .001)
Postpartum depression –.40 (< .001) –.27 (< .001) –.43 (< .001) –.31 (< .001)

Table 2. Validity and reliability testing of the Korean version of Perinatal Infant Care Social Support scale (N=284)

Factor Item
Factor loading

F1 F2 F3
Informational support I can get information on taking care of my body after birth. .72

I can get information on infant changing/dressing. .66
I can get consistent information on infant care. .65
I can get information on infant comfort/settling. .63
I can get information on infant feeding. .61
I can get information on infant bathing. .60

Supporting presence I have someone to talk to and share experiences with. .79
I have someone to care for and comfort me. .70
I have people to count on when things go wrong. .68
I have someone to talk to about how I feel. .64
If I need advice there is someone who will assist me. .62
I have someone who shows me appreciation. .48
Those close to me understand that it is ok for me to need help. .46

Practical support I won’t be on my own taking care of my infant. .64
I have someone to help with routine housework. .57
I can get hands-on help with infant feeding. .53
I can get hands-on help with comforting my infant. .52
I can get hands-on help with infant changing/dressing. .50
I can get hands-on help with infant bathing. .34

Eigenvalue 7.1 2.15 1.16
Explained variance (%) 37.37 11.3 6.11
Range of corrected item-total correlation .52–.66 .46–.70 .52–.67

Cronbach’s α .83 .83 .82
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whereas the husband was noted as the highest support resource 
in all items of supporting presence, as well as in most items of 
practical support. However, for help with breastfeeding in the 
practical support factor, parents (40.8%) were noted as the most 
common support resource (Table 5). 

Discussion 

This study translated the PICSS into Korean to measure the level 
of social support necessary for mothers’ infant care and tested its 
reliability and validity in a sample of mothers caring for infants 1 
to 2 months of age. The findings confirmed that the K-PICSS is a 

Table 4. Comparisons of scores of the Korean version of the Perinatal Infant Care Social Support according to husband's involvement (N=284)

Variable Categories n (%) Mean±SD F (p) Scheffé
Child-rearing involvement by fathers Not adequatea 26 (9.2) 60.42±13.83 17.58 (< .001)

So-sob 59 (20.8) 66.91±9.79 a<b<c
Adequatec 199 (70.1) 72.94±12.10

Sharing household chores with husbands Not adequatea 42 (14.8) 61.45±11.50 16.38 (< .001)
So-sob 33 (11.6) 67.51±9.66 a<b, a<c
Adequatec 209 (73.6) 72.85±12.13

Table 5. Resources of social support based on mother’s support needs (N=284)

Factor Item
n (%)

Husband Parents-
in-law Parents Sister Friend Neighbor Doctor Nurse

Informational 
support

I can get information on taking care of my body 
after birth.

11 (3.9) 8 (2.8) 100 (35.2) 31 (10.9) 75 (26.4) 23 (8.1) 23 (8.1) 13 (4.6)

I can get information on infant changing/dressing. 27 (9.5) 9 (3.2) 103 (36.3) 46 (16.2) 75 (26.4) 19 (6.7) 3 (1.1) 2 (0.7)
I can get consistent information on infant care. 19 (6.7) 4 (1.4) 82 (28.9) 43 (15.1) 87 (30.6) 28 (9.9) 18 (6.3) 3 (1.1)
I can get information on how infant comfort/set-

tling.
26 (9.2) 9 (3.2) 103 (36.3) 37 (13.0) 85 (29.9) 19 (6.7) 5 (1.8) None

I can get information on infant feeding. 21 (7.4) 4 (1.4) 85 (29.9) 44 (15.5) 81 (28.5) 23 (8.1) 11 (3.9) 15 (5.3)
I can get information on infant bathing. 35 (12.3) 9 (3.2) 91 (32.0) 47 (16.5) 67 (23.6) 25 (8.8) 7 (2.5) 3 (1.1)
Subtotal 139 (8.2) 43 (2.5) 564 (33.1) 248 (14.6) 470 (27.6) 137 (8.0) 67 (3.9) 36 (2.1)

Supporting 
presence

I have someone to talk to and share experiences 
with.

144 (50.7) 1 (0.4) 63 (22.2) 24 (8.5) 51 (18.0) 1 (0.4) None None

I have someone to care and comfort me. 181 (63.7) 3 (1.1) 81 (28.5) 8 (2.8) 11 (3.9) None None None
I have people to count on when things go wrong. 204 (71.8) 1 (0.4) 61 (21.5) 4 (1.4) 13 (4.6) 1 (0.4) None None
I have someone to talk to about how I feel. 174 (61.3) 1 (0.4) 30 (10.6) 24 (8.5) 55 (19.4) None None None
If I need advice there is someone who will assist 

me.
104 (36.6) 5 (1.8) 92 (32.4) 27 (9.5) 48 (16.9) 5 (1.8) 2 (0.7) 1 (0.4)

I have someone who shows me appreciation. 212 (74.6) 13 (4.6) 17 (6.0) 12 (4.2) 29 (10.2) 1 (0.4) None None
Those close to me understand that it is ok for me 

to need help.
146 (51.4) 3 (1.1) 68 (23.9) 22 (7.7) 44 (15.5) 1 (0.4) None None

Subtotal 1,165 (58.6) 27 (1.4) 412 (20.7) 121 (6.1) 251 (12.6) 9 (0.5) 2 (0.1) 1 (0.1)
Practical  

support
I won’t be on my own taking care of my infant. 147 (51.8) 10 (3.5) 116 (40.8) 9 (3.2) 2 (0.7) None None None
I have someone to help with routine housework. 174 (61.3) 11 (3.9) 91 (32) 6 (2.1) 1 (0.4) 1 (0.4) None None
I can get hands-on help with infant feeding. 84 (29.6) 3 (1.1) 116 (40.8) 14 (4.9) 31 (10.9) 13 (4.6) 7 (2.5) 16 (5.6)
I can get hands-on help with comforting my in-

fant.
123 (43.3) 13 (4.6) 111 (39.1) 14 (4.9) 16 (5.6) 6 (2.1) None 1 (0.4)

I can get hands-on help with infant changing/
dressing.

128 (45.1) 13 (4.6) 109 (38.4) 10 (3.5) 17 (6.0) 5 (1.8) None 2 (0.7)

I can get hands-on help with infant bathing. 141 (49.6) 9 (3.2) 107 (37.7) 10 (3.5) 10 (3.5) 6 (2.1) None 1 (0.4)
Subtotal 797 (46.8) 59 (3.5) 650 (38.1) 63 (3.7) 77 (4.5) 31 (1.8) 7 (0.4) 20 (1.2)
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reliable and valid tool to measure social support required for in-
fant care in Korea. 

In this study, the tool translation guidelines were faithfully fol-
lowed to secure the content validity of the original tool, and the 
linguistic and contextual meanings were reviewed with maternity 
nurses to facilitate an understanding of the items for cultural ad-
aptation and cross-application. The items were finalized through 
a process of reviewing the words used in identifying maternal 
needs [34], so that the corresponding items in each subfactor 
showed consistent properties. 

The construct validity of the tool was tested through explor-
atory factor analysis and the group comparison method. First, 
exploratory factor analysis confirmed that functional social sup-
port had a three-factor solution: practical support, informational 
support, and supporting presence. This is similar to the desire for 
sharing information, psychological support, and experiences—
aside from more practical support—that was expressed in a qual-
itative study of mothers within 1 year of childbirth [34]. The 
original tool has two subdomains, practical support and support-
ing presence, and the same names were given in the K-PICSS be-
cause they corresponded to two of the three subdomains extract-
ed in this study. 

However, unlike the composition of the original tool, in the 
K-PICSS, the practical support subdomain was divided into in-
formational support and practical support. This is different from 
the findings of validity testing of the Spanish version of the 
PICSS [35], which identified existence of support (emotional 
and evaluative support) and practical support (informative and 
instrumental support). This variation suggests that different 
types of support may have stemmed from differences in partici-
pants’ sociocultural support and resources related to childbirth 
and the postpartum period.  

Practical support areas involve the help directly needed for in-
fant care, including housework, breastfeeding, soothing, dress-
ing, and bathing the infant. A prior study of working women in 
Korea noted that they were most satisfied with the parenting 
provided by their own mothers and received practical support 
related to infant care from their mothers [22]. This also parallels 
a study from the United States that reported that the husband 
and family members were expected to serve as reliable resources, 
and that their practical support was the most important [23].  

The information support area encompasses information on 
childcare and postpartum care and includes questions related to 
soothing, changing clothes, and bathing the infant, as well as 
breastfeeding, child-rearing information, and postpartum care in-
formation. Mothers in Korea often find it difficult to immediately 

find a direct helper, role model or advisor to obtain extra hands-
on help, learning, and advice on postpartum care and parenting 
due to changes in the social environment and family structure, 
leading to an increased predominance of nuclear families [36]. As 
such, the demand for information-related support seems to have 
been remarkably high. This may be related to embarrassment and 
anxiety due to the lack of information necessary for maternal role 
performance in the early stages of childbirth, a time when infor-
mational support needs are high [37]. It also supports a prior 
study that emphasized that support for childcare-related knowl-
edge and information should be provided whenever necessary 
[38]. In recent years, demands for informational support through 
the internet and mobile services have been expressed, and moth-
ers are reporting satisfaction with informational needs through 
answers to questions, advice, or knowledge transfer [24-26]. 

Supporting presence refers to whether there is someone to 
provide emotional and evaluative support such as caring, consol-
ing, and sharing advice and experiences. Unlike a previous study 
[22] where social support was defined in terms of how much 
support (the amount of support resources) is given to the moth-
er’s needs, this study focused on the presence of someone pro-
viding support when there is a demand for support. In particular, 
in the presence of supportive resources that can meet mothers’ 
needs for activities related to infant care itself, it is necessary to 
recognize whether mothers are receiving social support [39]. 
Therefore, when evaluating the social support necessary for in-
fant care, this finding suggests the importance of evaluating the 
presence of support in addition to the practical or informational 
support required by the mother. 

In terms of structural support, the frequency of resource utili-
zation was confirmed by responses that allowed multiple choices 
of the eight available support resources for each area. Husbands 
appeared as the most commonly recognized support resource in 
the area of supporting presence, while women’s parents appeared 
as the highest support resource in most questions in the area of 
information support, consistent with findings of the original tool 
[4]. In the area of supporting presence and actual support de-
mand, the most commonly utilized support resource was the 
husband first, followed by parents. This is consistent with previ-
ous studies [23,40] that showed that with the nuclear family sys-
tem in modern society, husbands are tangible resources who help 
mothers manage postpartum care and participate in childcare. 

The K-PICSS showed a high correlation with the social sup-
port tool [19], which is widely used in Korea. Since it consists of 
19 items, it is a simpler alternative to the 25-item social support 
scale of Park [19]. The K-PICSS showed a moderate negative 
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correlation with postpartum depression scores, which is in line 
with previous studies that reported high-level social support as a 
protective factor for postpartum depression, whereas lack of so-
cial support was a risk factor [13-15,40], thereby confirming cri-
terion validity. As such, nurses can use the K-PICSS to assess the 
demand for social support for caring for infants in the early stages 
of parenting and plan nursing interventions to meet parents’ sup-
port needs. Nurses can provide practical education on postpar-
tum care and practice to the mother and family upon discharge 
from the hospital or at a postpartum care center and can intro-
duce relevant child-rearing-related social network services to 
meet the information needs [41].  

Known-group validity is a type of evidence used to detect dif-
ferences in outcome variables between known independent 
groups. In this study, mothers felt higher levels of social support 
in the presence of spousal participation in childcare and house-
work. This is consistent with a study finding that greater spousal 
support for infant care and household chores was associated with 
a higher level of social support [33]. 

A limitation of this study is that items on structural support re-
sources did not contain online resources, so they do not reflect 
online resources that can be used for informational support. In 
Korea, online parenting communities are a popular source of in-
formation, easily accessed through the internet or social network 
services using smartphones, which may also make it possible to 
solve problems in real time through interactive communications 
if necessary [38]. In future studies, adding items to evaluate in-
ternet or mobile services as structural support resources may be 
beneficial. 

In conclusion, the Korean version of the PICSS was confirmed 
to be a reliable and valid tool to assess the social support required 
for infant care, with specific factors including informational sup-
port, supporting presence, and practical support. The K-PICSS 
can be used in research and practice in Korea to identify the causes 
for a lack of social support and to suggest intervention directions. 

ORCID 

Mihyeon Park, https://orcid.org/0000-0001-7806-4993 
Hyeji Yoo, https://orcid.org/0000-0002-1694-0027 
Sukhee Ahn, https://orcid.org/0000-0002-1694-0027 

Authors’ contributions 

Conceptualization: Ahn S; Data collection, Formal analysis: Park 
M, Yoo H, Ahn S; Writing–original draft: Park M, Ahn S; Writ-

ing–review & editing: Park M, Yoo H, Ahn S. 

Conflict of interest 

Sukhee Ahn has been statistical editor of Korean Journal of Wom-
en Health Nursing since 2020. She was not involved in the review 
process of this article. There is no other conflict of interests to 
declare. 

Funding

This study was supported by the 2020 Chungnam National Uni-
versity Research Fund (2020-0564-01).

Data availability 

The dataset file is available from Harvard Dataverse at https://
doi.org/10.7910/DVN/4PY1G6. 

Acknowledgments 

None. 

Supplementary materials 

Further details on supplementary materials are presented online 
(available at https://doi.org/10.4069/kjwhn.2021.12.12.1). 

References 

1. Mercer RT, Walker LO. A review of nursing interventions to 
foster becoming a mother. J Obstet Gynecol Neonatal Nurs. 
2006;35(5):568-582. https://doi.org/10.1111/j.1552-6909.20 
06.00080.x

2. Mercer RT. Becoming a mother versus maternal role attain-
ment. J Nurs Scholarsh. 2004;36(3):226-232. https://doi.
org/10.1111/j.1547-5069.2004.04042.x 

3. Leahy-Warren P, McCarthy G, Corcoran P. Postnatal depres-
sion in first-time mothers: prevalence and relationships be-
tween functional and structural social support at 6 and 12 
weeks postpartum. Arch Psychiatr Nurs. 2011;25(3):174-184. 
https://doi.org/10.1016/j.apnu.2010.08.005

4. Leahy-Warren P, Mulcahy H, Lehane E. The development 
and psychometric testing of the Perinatal Infant Care Social 
Support (PICSS) instrument. J Psychosom Res. 2019;126: 
109813. https://doi.org/10.1016/j.jpsychores.2019.109813

https://doi.org/10.1111/j.1552-6909.2006.00080.x
https://doi.org/10.1111/j.1552-6909.2006.00080.x
https://doi.org/10.1111/j.1552-6909.2006.00080.x
https://doi.org/10.1111/j.1552-6909.2006.00080.x
https://doi.org/10.1111/j.1547-5069.2004.04042.x
https://doi.org/10.1111/j.1547-5069.2004.04042.x
https://doi.org/10.1111/j.1547-5069.2004.04042.x
https://doi.org/10.1016/j.apnu.2010.08.005
https://doi.org/10.1016/j.apnu.2010.08.005
https://doi.org/10.1016/j.apnu.2010.08.005
https://doi.org/10.1016/j.jpsychores.2019.109813
https://doi.org/10.1016/j.jpsychores.2019.109813
https://doi.org/10.1016/j.jpsychores.2019.109813
https://doi.org/10.1016/j.jpsychores.2019.109813


https://doi.org/10.4069/kjwhn.2021.12.12.1

Park M et al. • Korean Perinatal Infant Care Social Support scale

316

5. Castle H, Slade P, Barranco-Wadlow M, Rogers M. Attitudes 
to emotional expression, social support and postnatal adjust-
ment in new parents. J Reprod Infant Psychol. 2008;26(3): 
180-194. https://doi.org/10.1080/02646830701691319

6. Feligreras-Alcalá D, Frías-Osuna A, Del-Pino-Casado R. Per-
sonal and family resources related to depressive and anxiety 
symptoms in women during puerperium. Int J Environ Res 
Public Health. 2020;17(14):5230. https://doi.org/10.3390/
ijerph17145230

7. Vaezi A, Soojoodi F, Banihashemi AT, Nojomi M. The asso-
ciation between social support and postpartum depression in 
women: a cross sectional study. Women Birth. 2019;32(2): 
e238-e242. https://doi.org/10.1016/j.wombi.2018.07.014

8. Zhang Y, Jin S. The impact of social support on postpartum 
depression: the mediator role of self-efficacy. J Health Psy-
chol. 2016;21(5):720-726. https://doi.org/10.1177/13591053 
14536454 

9. Choi H, Jung N. Factors influencing health promoting be-
havior in postpartum women at Sanhujoriwon. Korean J 
Women Health Nurs. 2017;23(2):135-144. https://doi.org/10. 
4069/kjwhn.2017.23.2.135 

10. Heo SH, Noh YG. Impact of parenting stress and husband’s 
support on breastfeeding adaptation among breastfeeding 
mothers. Korean J Women Health Nurs. 2017;23(4):233-242. 
https://doi.org/10.4069/kjwhn.2017.23.4.233 

11. Oh EJ, Kim HY. Factors influencing unmarried mothers’ par-
enting stress: based on depression, social support, and health 
perception. Korean J Women Health Nurs. 2018;24(2):116-
125. https://doi.org/10.4069/kjwhn.2018.24.2.116 

12. Park KY, Lee SO. A comparative study on the predictors of 
depression between primipara and multipara at postpartum 
6 weeks. J Korean Soc Matern Child Health. 2011;15(1):25-
36. https://doi.org/10.21896/jksmch.2011.15.1.25 

13. Bang KS. Infants’ temperament and health problems accord-
ing to maternal postpartum depression. J Korean Acad Nurs. 
2011;41(4):444-450. https://doi.org/10.4040/jkan.2011. 
41.4.444 

14. Kim KS, Kam S, Lee WK. The influence of self-efficacy, social 
support, postpartum fatigue and parenting stress on postpar-
tum depression. J Korean Soc Matern Child Health. 2012;16 
(2):195-211. https://doi.org/10.21896/jksmch.2012.16.2.195 

15. Reid KM, Taylor MG. Social support, stress, and maternal 
postpartum depression: a comparison of supportive relation-
ships. Soc Sci Res. 2015;54:246-262. https://doi.org/10.1016/
j.ssresearch.2015.08.009 

16. Leahy-Warren P, McCarthy G, Corcoran P. First-time moth-

ers: social support, maternal parental self-efficacy and post-
natal depression. J Clin Nurs. 2012;21(3-4):388-397. https://
doi.org/10.1111/j.1365-2702.2011.03701.x 

17. Blau PM. Exchange and power in social life. New York, NY: 
Routledge; 1986. p. 372. https://doi.org/10.4324/97802037 
92643 

18. Schumaker AS, Brownell A. Toward a theory of social sup-
port: closing conceptual gaps. J Soc Issues. 1984;40(4):11-36. 
https://doi.org/10.1111/j.1540-4560.1984.tb01105.x 

19. Park JW. A study to development a scale of social support 
[dissertation]. Seoul: Yonsei University; 1985. 127 p. 

20. Ha JY, Kim YJ. Factors influencing self-confidence in the ma-
ternal role among early postpartum mothers. Korean J Wom-
en Health Nurs. 2013;19(1):48-56. https://doi.org/10.4069/
kjwhn.2013.19.1.48 

21.Kim SH, Noh YG. Influence of spousal support on the rela-
tionship between acculturative stress and sense of parenting 
competence among married vietnamese immigrant women. 
Korean J Women Health Nurs. 2018;24(2):174-184. https://
doi.org/10.4069/kjwhn.2018.24.2.174 

22. Park SE, Bang KS. Correlations among working mothers’ sat-
isfaction with non-maternal infant care, social support from 
others, and parenting efficacy. J Korean Soc Matern Child 
Health. 2019;23(1):23-34. https://doi.org/10.21896/
jksmch.2019.23.1.23 

23. Negron R, Martin A, Almog M, Balbierz A, Howell EA. So-
cial support during the postpartum period: mothers’ views 
on needs, expectations, and mobilization of support. Matern 
Child Health J. 2013;17(4):616-623. https://doi.org/10.1007/
s10995-012-1037-4 

24. Niela-Vilén H, Axelin A, Salanterä S, Melender HL. Inter-
net-based peer support for parents: a systematic integrative 
review. Int J Nurs Stud. 2014;51(11):1524-1537. https://doi.
org/10.1016/j.ijnurstu.2014.06.009 

25. McDaniel BT, Coyne SM, Holmes EK. New mothers and me-
dia use: associations between blogging, social networking, 
and maternal well-being. Matern Child Health J. 2012;16(7): 
1509-1517. https://doi.org/10.1007/s10995-011-0918-2 

26. Baker B, Yang I. Social media as social support in pregnancy 
and the postpartum. Sex Reprod Healthc. 2018;17:31-34. 
https://doi.org/10.1016/j.srhc.2018.05.003 

27. Kang H. Discussions on the suitable interpretation of model 
fit indices and the strategies to fit model in structural equa-
tion modeling. J Korean Data Anal Soc. 2013;15(2):653-668. 

28. Beavers AS, Lounsbury JW, Richards JK, Huck SW, Skolits 
GJ, Esquivel SL. Practical considerations for using explorato-

https://doi.org/10.1080/02646830701691319
https://doi.org/10.1080/02646830701691319
https://doi.org/10.1080/02646830701691319
https://doi.org/10.1080/02646830701691319
https://doi.org/10.3390/ijerph17145230
https://doi.org/10.3390/ijerph17145230
https://doi.org/10.1016/j.wombi.2018.07.014
https://doi.org/10.1016/j.wombi.2018.07.014
https://doi.org/10.1016/j.wombi.2018.07.014
https://doi.org/10.1016/j.wombi.2018.07.014
https://doi.org/10.1177/1359105314536454
https://doi.org/10.1177/1359105314536454
https://doi.org/10.1177/1359105314536454
https://doi.org/10.1177/1359105314536454
https://doi.org/10.4069/kjwhn.2017.23.2.135
https://doi.org/10.4069/kjwhn.2017.23.2.135
https://doi.org/10.4069/kjwhn.2017.23.2.135
https://doi.org/10.4069/kjwhn.2017.23.2.135
https://doi.org/10.4069/kjwhn.2017.23.4.233
https://doi.org/10.4069/kjwhn.2017.23.4.233
https://doi.org/10.4069/kjwhn.2017.23.4.233
https://doi.org/10.4069/kjwhn.2017.23.4.233
https://doi.org/10.4069/kjwhn.2018.24.2.116
https://doi.org/10.4069/kjwhn.2018.24.2.116
https://doi.org/10.4069/kjwhn.2018.24.2.116
https://doi.org/10.4069/kjwhn.2018.24.2.116
https://doi.org/10.21896/jksmch.2011.15.1.25
https://doi.org/10.21896/jksmch.2011.15.1.25
https://doi.org/10.21896/jksmch.2011.15.1.25
https://doi.org/10.21896/jksmch.2011.15.1.25
https://doi.org/10.4040/jkan.2011.41.4.444
https://doi.org/10.4040/jkan.2011.41.4.444
https://doi.org/10.4040/jkan.2011.41.4.444
https://doi.org/10.4040/jkan.2011.41.4.444
https://doi.org/10.21896/jksmch.2012.16.2.195
https://doi.org/10.21896/jksmch.2012.16.2.195
https://doi.org/10.21896/jksmch.2012.16.2.195
https://doi.org/10.21896/jksmch.2012.16.2.195
https://doi.org/10.1016/j.ssresearch.2015.08.009
https://doi.org/10.1016/j.ssresearch.2015.08.009
https://doi.org/10.1016/j.ssresearch.2015.08.009
https://doi.org/10.1016/j.ssresearch.2015.08.009
https://doi.org/10.1111/j.1365-2702.2011.03701.x
https://doi.org/10.1111/j.1365-2702.2011.03701.x
https://doi.org/10.1111/j.1365-2702.2011.03701.x
https://doi.org/10.1111/j.1365-2702.2011.03701.x
https://doi.org/10.4324/9780203792643
https://doi.org/10.4324/9780203792643
https://doi.org/10.4324/9780203792643
https://doi.org/10.1111/j.1540-4560.1984.tb01105.x
https://doi.org/10.1111/j.1540-4560.1984.tb01105.x
https://doi.org/10.1111/j.1540-4560.1984.tb01105.x
https://doi.org/10.4069/kjwhn.2013.19.1.48
https://doi.org/10.4069/kjwhn.2013.19.1.48
https://doi.org/10.4069/kjwhn.2013.19.1.48
https://doi.org/10.4069/kjwhn.2013.19.1.48
https://doi.org/10.4069/kjwhn.2018.24.2.174
https://doi.org/10.4069/kjwhn.2018.24.2.174
https://doi.org/10.4069/kjwhn.2018.24.2.174
https://doi.org/10.4069/kjwhn.2018.24.2.174
https://doi.org/10.21896/jksmch.2019.23.1.23
https://doi.org/10.21896/jksmch.2019.23.1.23
https://doi.org/10.21896/jksmch.2019.23.1.23
https://doi.org/10.21896/jksmch.2019.23.1.23
https://doi.org/10.21896/jksmch.2019.23.1.23
https://doi.org/10.1007/s10995-012-1037-4
https://doi.org/10.1007/s10995-012-1037-4
https://doi.org/10.1007/s10995-012-1037-4
https://doi.org/10.1007/s10995-012-1037-4
https://doi.org/10.1016/j.ijnurstu.2014.06.009
https://doi.org/10.1016/j.ijnurstu.2014.06.009
https://doi.org/10.1007/s10995-011-0918-2
https://doi.org/10.1007/s10995-011-0918-2
https://doi.org/10.1007/s10995-011-0918-2
https://doi.org/10.1007/s10995-011-0918-2
https://doi.org/10.1016/j.srhc.2018.05.003
https://doi.org/10.1016/j.srhc.2018.05.003
https://doi.org/10.1016/j.srhc.2018.05.003
https://doi.org/10.7275/qv2q-rk76
https://doi.org/10.7275/qv2q-rk76


Korean J Women Health Nurs 2021;27(4):307-317

https://doi.org/10.4069/kjwhn.2021.12.12.1 317

ry factor analysis in educational research. Pract Assess Res 
Eval. 2013;18(6):1-8. https://doi.org/10.7275/qv2q-rk76 

29. World Health Organization. Process of translation and adap-
tation of instruments [Internet]. Geneva: Author: 2013 [cited 
2020 Jun 2]. https://www.who.int/publications/guidelines/
handbook_2nd_ed.pdf

30. Choi Y, Choi SH, Yun JY, Lim JA, Kwon Y, Lee HY, et al. The 
relationship between levels of self-esteem and the develop-
ment of depression in young adults with mild depressive 
symptoms. Medicine (Baltimore). 2019;98(42):e17518. 
https://doi.org/10.1097/MD.0000000000017518 

31. Cox JL, Holden JM, Sagovsky R. Detection of postnatal de-
pression. Development of the 10-item Edinburgh Postnatal 
Depression Scale. Br J Psychiatry. 1987;150:782-786. https://
doi.org/10.1192/bjp.150.6.782 

32. Kim YK, Hur JW, Kim KH, Oh KS, Shin YC. Clinical applica-
tion of Korean version of Edinburgh postnatal depression 
scale. J Korean Neuropsychiatr Assoc. 2008;47(1):36-44. 

33. Choi Y, Moon H. The effects of parenting stress, parenting ef-
ficacy, spouse support and social support on parenting be-
havior of mothers with infant children. Early Child Educ Res 
Rev. 2016;20(6):407-424. 

34. Slomian J, Emonts P, Vigneron L, Acconcia A, Glowacz F, 
Reginster JY, et al. Identifying maternal needs following 
childbirth: a qualitative study among mothers, fathers and 
professionals. BMC Pregnancy Childbirth. 2017;17(1):213. 
https://doi.org/10.1186/s12884-017-1398-1 

35. Vargas-Porras C, Roa-Díaz ZM, Ferré-Grau C, De Moli-

na-Fernández MI. Psychometric properties of the functional 
social support domain of perinatal infant care social support. 
Invest Educ Enferm. 2020;38(2):e4. https://doi.org/10.17533 
%2Fudea.iee.v38n2e04 

36. Kim YJ, Chung MR. A study on the change of postpartum 
care in Korea. Asian Cult Res. 2012;26:217-240. https://doi.
org/10.34252/acsri.2012.26..008 

37. Almalik MM. Understanding maternal postpartum needs: A 
descriptive survey of current maternal health services. J Clin 
Nurs. 2017;26(23-24):4654-4663. https://doi.org/10.1111/
jocn.13812 

38. Shorey S, Chan SW, Chong YS, He HG. Maternal parental 
self-efficacy in newborn care and social support needs in Sin-
gapore: a correlational study. J Clin Nurs. 2014;23(15-16): 
2272-2282. https://doi.org/10.1111/jocn.12507 

39. Yu JO, June KJ, Park SH, Woo MS. Content analysis of moth-
ers’ questions related to parenting young children in internet 
parenting community. J Korean Soc Matern Child Health. 
2020;24(4):234-243. https://doi.org/10.21896/jksmch.2020. 
24.4.234 

40. Taylor ZE, Conger RD. Promoting strengths and resilience in 
single-mother families. Child Dev. 2017;88(2):350-358. 
https://doi.org/10.1111/cdev.12741 

41. Song JE, Ahn JA. Effect of intervention programs for improv-
ing maternal adaptation in Korea: systematic review. Korean 
J Women Health Nurs. 2013;19(3):129-141. https://doi.org/ 
10.4069/kjwhn.2013.19.3.129

https://doi.org/10.7275/qv2q-rk76
https://doi.org/10.7275/qv2q-rk76
https://www.who.int/publications/guidelines/handbook_2nd_ed.pdf
https://www.who.int/publications/guidelines/handbook_2nd_ed.pdf
https://doi.org/10.1097/MD.0000000000017518
https://doi.org/10.1097/MD.0000000000017518
https://doi.org/10.1097/MD.0000000000017518
https://doi.org/10.1097/MD.0000000000017518
https://doi.org/10.1097/MD.0000000000017518
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1186/s12884-017-1398-1
https://doi.org/10.1186/s12884-017-1398-1
https://doi.org/10.1186/s12884-017-1398-1
https://doi.org/10.1186/s12884-017-1398-1
https://doi.org/10.1186/s12884-017-1398-1
https://doi.org/10.17533
%2Fudea.iee.v38n2e04
https://doi.org/10.17533
%2Fudea.iee.v38n2e04
https://doi.org/10.17533
%2Fudea.iee.v38n2e04
https://doi.org/10.17533
%2Fudea.iee.v38n2e04
https://doi.org/10.17533
%2Fudea.iee.v38n2e04
https://doi.org/10.34252/acsri.2012.26..008
https://doi.org/10.34252/acsri.2012.26..008
https://doi.org/10.34252/acsri.2012.26..008
https://doi.org/10.1111/jocn.13812
https://doi.org/10.1111/jocn.13812
https://doi.org/10.1111/jocn.13812
https://doi.org/10.1111/jocn.12507
https://doi.org/10.1111/jocn.12507
https://doi.org/10.1111/jocn.12507
https://doi.org/10.1111/jocn.12507
https://doi.org/10.21896/jksmch.2020.24.4.234
https://doi.org/10.21896/jksmch.2020.24.4.234
https://doi.org/10.21896/jksmch.2020.24.4.234
https://doi.org/10.21896/jksmch.2020.24.4.234
https://doi.org/10.1111/cdev.12741
https://doi.org/10.1111/cdev.12741
https://doi.org/10.1111/cdev.12741
https://doi.org/10.4069/kjwhn.2013.19.3.129
https://doi.org/10.4069/kjwhn.2013.19.3.129
https://doi.org/10.4069/kjwhn.2013.19.3.129
https://doi.org/10.4069/kjwhn.2013.19.3.129


This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © 2021 Korean Society of Women Health Nursing

http://kjwhn.org318

Introduction 

The prevalence of gestational diabetes mellitus (GDM) has 
been increasing, which is parallel to the increase of advanced 
maternal age pregnancy [1]. Proper control of blood glucose 
level for GDM patients is important for the health of the mother 
and fetus, and insulin therapy is preferred to oral hypoglycemic 
agents for treating hyperglycemia in terms of safety [1,2].  
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Purpose: Although insulin is usually injected into the abdominal subcutaneous fat, in pregnancy 
women tend to avoid abdominal injections due to concern about fetal damage. Prior studies have 
been limited to only measuring skin-subcutaneous fat thickness (S-ScFT) at one site at specific 
pregnancy points. This study aimed to measure S-ScFT across several abdominal sites and over the 
gestational period in Korean pregnant women. This can identify which site would be relatively safe 
for subcutaneous injection during pregnancy. 
Methods: Healthy women over 24 weeks of pregnancy in Korea were invited to voluntarily partici-
pate in this descriptive study. For the 142 women, S-ScFT of 12 sites in the abdomen were measured 
by ultrasound, several times over the pregnancy. Each incidence was treated as a case and a total of 
262 cases were analyzed. 
Results: The mean S-ScFT during pregnancy was 1.14±0.47 cm (1.25±0.54 cm at 24+0–27+6 weeks; 
1.17±0.48 cm at 28+0–31+6 weeks; 1.09+0.40 cm at 32+0–35+6 weeks; and 1.06±0.47 cm at 36+0–40 
weeks of pregnancy). Most S-ScFT were thicker than 10 mm. But S-ScFTs in the lateral abdomen 
and some sites were suboptimal (<6 mm), especially in the pre-pregnancy underweight body mass 
index group, who had a high rate of suboptimal thickness (27.1% overall and 33.9% in the lateral 
side). 
Conclusion: The whole abdomen seems to be appropriate for subcutaneous injection in most  Ko-
rean women during pregnancy, with a 4 to 5-mm short needle. However, for the lateral abdomen, 
making the skin fold might be needed for fetal safety. 

Keywords: Abdomen; Pregnancy; Skinfold thickness; Subcutaneous injection; Ultrasonography 

 Insulin is usually injected into the abdominal subcutaneous 
fat, comparing with thigh and upper arm, not only because it is 
convenient but also this site is where insulin can be absorbed 
the most uniformly [3]. Since short injection needles (4–5 mm) 
were developed recently, injecting insulin on the side abdomen 
has been recommended for pregnant women with GDM [4,5]. 

However, most GDM patients inject insulin on their upper 
arm or thigh due to anxiety of hurting their fetus with the needle 
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[3]. Since the abdominal skin-subcutaneous fat thickness 
(S-ScFT) of the pregnant women becomes thinner as the fetus 
grows [6], the needle can pass through the subcutaneous fat and 
reach the muscle layer where many blood vessels are distributed. 
Insulin quickly absorbed into the muscle layer may cause hypo-
glycemia [7,8], and rotational insulin injection is recommended 
to prevent lipohypertrophy [9]. Thus, care is required when in-
sulin injections are needed in GDM. 

S-ScFT has been reported as slightly thicker in GDM than in 
normal pregnant women when measured in early pregnancy 
[10] and at around 24 weeks [11]. However, most prior re-
search on GDM has only used measurement from a single site, 
the skin at the rectus ab¬dominis muscle at 1 cm above the um-
bilicus [10,12]. Other studies on pregnant women have also 
been limited to other single sites, the midline on the upper ab-
domen [13] and mid-sagittal and superior to the symphysis pu-
bis, measuring in the midline through the linea alba [11]. Fur-
thermore, despite a few studies that checked abdominal S-ScFT 
according to gestational weeks [6,13], to our knowledge, there 
have been no such studies in Korea with GDM or pregnant 
women. 

Therefore, this research aimed to identify S-ScFT across sev-
eral abdominal sites and through several measurements over the 
gestational period (GP) in Korean pregnant women. As partici-
pation of women with GDM would not be feasible and their 
S-ScFT could be considered slightly thicker than normal preg-
nant women, we chose normal pregnant women as a conserva-
tive sample. Ultimately, this study could identify which abdomi-
nal site would be relatively safe for Korean women when need-
ing subcutaneous injection during pregnancy. 

Methods 

Ethics statement: This research was approved by the Institu-
tional Review Board of Woosuk University (No. 2020-12). In-
formed consent was obtained from all participants.

Study design 
This descriptive study reports the possible subcutaneous inject-
ing site on measurement of S-ScFT of 12 sites in the abdomen 
during pregnancy. 

Participants 
The data was collected in the Hanbyul Women’s Hospital locat-
ed in Jeonju, Korea from September 1, 2020 to February 20, 
2021. The research enrolled 142 normal pregnant women over 
24 weeks’ pregnancy. As women were measured several times 
over pregnancy, each incidence was treated as a case. A total of 
262 cases measuring the S-ScFT of 12 abdominal sites and were 
used for analysis. 

Inclusion criteria were as follows: (1) over 24 weeks’ pregnan-
cy, according to screening recommendations for GDM at 24 to 
28 weeks of pregnancy [14]; (2) married pregnant women aged 
19 years and over; (3) cephalic fetal presentation, normal range 
cardiac sound, and with no problem in fetal movement; and (4) 
over 50% fetal weight for GP by sonography. 

Exclusion criteria were pregnant women (1) in the high-risk 
group, in terms of multiple fetus indicators; (2) with opened 
cervix or amniotic membrane rupture or; (3) with warts, bruis-
es, pierced wounds, and scratches on the abdomen.  

Estimating the effect size of 0.25, significance level of 0.05, 

Summary statement
• What is already known about this topic?

Insulin is injected into the side abdomen of pregnant women with short pen needles in western developed countries. However, 
there is limited research on skin-subcutaneous fat thickness (S-ScFT) across the abdomen and over the gestational period in 
Korean women.

• What this paper adds
The average S-ScFT of pregnant women was over 1 cm; but in the pre-pregnant underweight body mass index group, 27.1% had 
suboptimal thickness (<6 mm), especially 33.9% in the lateral side.

• Implications for practice, education, and/or policy
While most abdominal subcutaneous injections appear safe with 4 to 5-mm needle in pregnancy, generally injecting with two-fold 
of skin could be recommended for the lateral abdomen with short needles as a safety measure.
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power of 0.90, and group number of four using the G*Power 
3.1.9.7 program to ensure a suitable sample size for the analysis 
of variance (ANOVA) method to examine the difference of the 
S-ScFT by the body mass index (BMI), a minimum of 232 cases 
were required. Consequently, 262 cases from the research 142 
participants were sufficient for analysis. 

Study setting and measurements 
Grouping by gestational period 
As most pregnant women get their diabetes screening tests in 
the 24th week of pregnancy and come to a regular follow-up af-
ter 4 weeks, we divided the GP from 24 to 40 weeks into four 
groups, that is 24 to 27+6 weeks, 28 to 31+6 weeks, 32 to 35+6 

weeks, and 36 to 40 weeks. 

Pre-pregnancy body mass index 
Biophysically BMI is the method to assume the subcutaneous 
fat thickness reliably. Participants were divided into BMI four 
groups based on their pre-pregnancy weight [15]: underweight, 
< 18.5 kg/m2; normal weight, 18.5–22.9 kg/m2; overweight, 
23–24.9 kg/m2; and obese, ≥ 25 kg/m2. 

Skin-subcutaneous fat thickness 
The S-ScFT in this research refers to the value summing the 
skin thickness and subcutaneous fat thickness. We selected and 
measured the left side of umbilicus line because fetal position 

and presentation are more commonly left occipital than right 
occipital side  [16]. The left side abdomen was divided into 
three rows and four columns, totaling 12 sections. The upper 
boundary was the lower margin of rib and the lower boundary 
was the upper margin of iliac crest. From the first row, each sec-
tion was numbered from medial to lateral (Figure 1). 

The S-ScFT was measured using ultrasonic equipment (HS60, 
Samsung Medison, Seoul, Korea) (Figure 2), and the results are 
described in centimeters across 12 sites on the abdomen. A total 
of five skilled obstetricians performed the exam. In order to en-
hance the reliability among measurers, we guided the representa-
tive doctor to select the median values out of the three measure-
ments per every 12 measuring area. For accurate measurements, 
not only examiners put in the effort not to press the abdominal 
skin but also the participant was instructed to stop breathing for a 
moment. A basic frequency was set to 10 MHz but changing the 
frequency within the range of 7 to 12 MHz was possible to ac-
quire a clear and precise ultrasonic image. The other status, in-
cluding fetal size, was checked and recorded as well. 

Insulin should be injected ScFT through the skin and recently 
the shortest insulin needle length developed is 4 mm. On the 
other hand, skin thickness is 2 mm regardless of other variables 
[16,17]. Also, distance considering connection part for between 
pillar and hub of needle also, pressure on the skin during injec-
tion is 2 mm [18]. So, the judgment criteria for S-ScFT were de-
cided as 6 mm over in this research, and < 6 mm was catego-
rized as suboptimal skin-subcutaneous fat thickness. 

We also assessed general characteristics (age, residence, health 
insurance, and family history of diabetes mellitus) by interview 

Figure 2. Axial ultrasound image. Arrow indicates skin-subcutaneous 
fat thickness.

Figure 1. Measurement sites of skin-subcutaneous fat thickness on 
the abdomen.
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and fetal growth curve by medical record after receiving con-
sent. 

Statistical analysis 
Using the IBM SPSS ver. 25 (IBM Corp., Armonk, NY, USA), 
categorical variables were presented as frequency and percent-
age, and continuous variables were presented as mean ± stan-
dard deviation. The differences in S-ScFT according to the gen-
eral and obstetrical characteristics were analyzed by t-test or 
ANOVA. Post-hoc tests were conducted for three and more 
variables using the Scheffé test. 

Results 

Difference of skin-subcutaneous fat thickness depending 
on general characteristics 
As shown in Table 1, the mean age of the 142 participants was 
32.14 ± 4.11 years, and roughly one-fifth (19.0%) were over 35 
years. Women of low socioeconomic status had thicker S-ScFT 

than normal women (1.49 ± 0.04 cm vs. 1.21 ± 0.50 cm, 
p < .001). 

According to pre-pregnancy weight classification, the S-ScFTs 
of obese and overweight groups were thicker than those of 
women who were normal and underweight (obese, 1.53 ± 0.53 
cm; overweight, 1.37 ± 0.51 cm; normal, 1.09 ± 0.41 cm; and 
underweight, 0.80 ± 0.42 cm; p < .001) (Table 1). 

Skin-subcutaneous fat thickness of each abdominal site 
according to gestational periods 
Fifty-seven cases out of 262 cases accounted for 24+0 to 27+6 GP, 
69 cases for 28+0 to 31+6 GP, 67 cases for 32+0 to 35+6 GP, and 69 
cases for 36+0 to 40 GP. The S-ScFT showed tendency to de-
crease as GPs increased (24 to < 28 weeks, 1.25 ± 0.54 cm; 28 to 
< 32 weeks, 1.17 ± 0.48 cm; 32 to < 36 weeks, 1.09 ± 0.40 cm; 
and 36 to 40 weeks, 1.06 ± 0.47 cm). The mean S-ScFT of site 6 
(medial abdomen) was the thickest (1.30 ± 0.56 cm) and that of 
site 12 (nearest to the anterior superior iliac spine; the most lat-
eral site) was the thinnest (0.93 ± 0.46 cm) (Table 2). 

Table 1. Difference of skin-subcutaneous fat thickness by general characteristics of participants (N=142)

Variable Categories n (%) Mean±SD t/F (p)
Age (year) <5 115 (81.0) 1.22±0.51 0.36 (.359)

≥35 27 (19.0) 1.18±0.473
32.14±4.11

Residential area City 98 (69.0) 1.22±0.52 0.45 (.327)
Rural 44 (31.0) 1.18±0.48

Health insurance General (general) 140 (98.6) 1.21±0.50 5.37 (< .001)
Medicaid (poor) 2 (1.4) 1.49±0.04

Pre-pregnancy BMI (kg/m2)† Underweighta 15 (10.6) 0.80±0.42 9.57 (< .001)
Normal weightb 70 (49.3) 1.09±0.41 a<  b, c <d
Overweightc 28 (19.7) 1.37±0.51
Obesityd 29 (20.4) 1.53±0.53

22.54 ±  3.61
Familial diabetes mellitus No 119 (83.8) 1.20±0.51 0.57 (.284)

Yes 23 (16.2) 1.27±0.48
Menarche age‡ (year) <16 126 (88.7) 1.21±0.51 0.26 (.397)

≥16 16 (11.3) 1.24±0.45
14.06±1.47

Regularity of menstruation‡ Yes 112 (79.4) 1.20±0.50 0.66 (.255)
No 29 (20.6) 1.27±0.50

Present pregnancy Primipara 98 (69.5) 1.21±0.48 0.14 (.443)
Multipara 43 (30.5) 1.22±0.56

Ratio of fetal growth‡ AGA (50-89%) 124 (89.2) 1.24±0.50 1.55 (.061)
LGA (≥90%) 15 (10.8) 1.03±0.43

AGA: Appropriated fetus for gestational age; BMI: body mass index; LGA: large fetus for gestational age. 
†BMI: underweight, <18.5 kg/m2; normal weight, 18.5–22.9 kg/m2; overweight, 23–24.9 kg/m2; obesity, ≥25 kg/m2.
‡Missing data were excluded.
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Incidence of skin-subcutaneous fat thickness below 6 mm 
The incidence of suboptimal S-ScFT ( < 6 mm) was 14.9%. 
First, we analyzed S-ScFT according to pre-pregnancy BMI. 
The incidence of suboptimal S-ScFT was higher in women who 
had been of underweight (27.1%) compared to the overweight 
group (7.9%) and the obese group (6.7%). And normal weight 
group also showed 18.1% of suboptimal S-ScFT. The frequency 
of suboptimal S-ScFT was particularly high on site 12 in 53.6% 
of the underweight group. 

Next, upon analysis of S-ScFT according to GP, the frequency 
of S-ScFT below 6 mm increased slightly from early 10% until 
36 weeks of GP but increased sharply over 36 weeks to 20.5%. 
All lateral parts, including sites 3, 4, 7, 8, 11, and 12, showed 
more than 20% of the incidence of suboptimal S-ScFT over 36 
weeks. In both BMI and GP classification, the suboptimal 
S-ScFT was more frequent in these lateral (outer) side than in 
the medial (inner) side of the abdomen (Table 3). 

Table 2. Suboptimal skin-subcutaneous fat thickness on each abdominal site by gestational period for all cases (N=262)

Division
24+0–27+6 weeks (n=57) 28+0–31+6 weeks (n=69) 32+0–35+6 weeks (n=67) 36+0–40 weeks (n=69) Total
Mean±SD Range Mean±SD Range Mean±SD Range Mean±SD Range Mean±SD Range

Site 1 1.32±0.58 0.45–2.73 1..21±0.52 0.31–2.49 1.05±0.39 0.26–2.17 0.98±0.42 0.28–2.35 1.13±0.49 0.26–2.73
Site 2 1.39±0.58 0.50–3.11 1.30±0.52 0.40–2.56 1.17±0.48 0.26–2.34 1.09±0.46 0.36–2.32 1.23±0.52 0.26–3.11
Site 3 1.30±0.59 0.38–2.69 1.24±0.55 0.33–2.94 1.12±0.49 0.34–2.42 1.04±0.48 0.36–2.38 1.17±0.53 0.33–2.94
Site 4 1.10±0.52 0.33–2.26 1.12±0.50 0.30–2.43 0.98±0.46 0.28–2.94 0.88±0.39 0.31–2.27 1.02±0.48 0.28–2.94
Site 5 1.43±0.60 0.37–3.18 1.30±0.55 0.33–2.40 1.23±0.45 0.21–2.31 1.16±0.57 0.24–2.84 1.27±0.55 0.21–3.18
Site 6 1.41±0.66 0.33–3.09 1.31±0.53 0.38–2.65 1.29±0.47 0.37–2.40 1.22±0.57 0.26–2.62 1.30±0.56 0.26–3.09
Site 7 1.29±0.59 0.45–2.71 1.18±0.54 0.26–2.51 1.10±0.44 0.45–2.08 1.10±0.53 0.31–2.38 1.16±0.53 0.26–2.71
Site 8 1.17±0.56 0.28–2.61 1.13±0.49 0.32–2.47 1.02±0.44 0.31–2.08 0.99±0.47 0.29–2.23 1.07±0.49 0.28–2.61
Site 9 1.21±0.64 0.25–2.87 1.14±0.49 0.40–2.20 1.14±0.42 0.39–2.15 1.18±0.56 0.26–2.65 1.16±0.53 0.25–2.87
Site 10 1.13±0.62 0.06–2.87 1.11±0.49 0.33–2.15 1.08±0.44 0.26–2.13 1.13±0.57 0.26–2.61 1.11±0.53 0.06–2.87
Site 11 1.12±0.56 0.21–2.58 1.09±0.50 0.33–2.18 1.02±0.42 0.33–2.14 1.06±0.56 0.21–2.77 1.07±0.51 0.21–2.77
Site 12 0.95±0.50 0.18–2.56 0.94±0.46 0.12–2.11 0.90±0.43 0.07–1.98 0.92±0.47 0.26–2.14 0.93±0.46 0.07–2.56
Total 1.25±0.54 0.41–2.59 1.17±0.48 0.41–2.27 1.09±0.40 0.37–1.96 1.06±0.47 0.32–2.38 1.14±0.47 0.32–2.59

Table 3. Incidence of suboptimal skin-subcutaneous fat thickness on abdominal site by body mass index and gestational period for all cases 
(N=262)

Division
Body mass index† Gestational period (week)

Underweight 
(n=28)

Normal 
(n=133)

Overweight 
(n=54)

Obesity 
(n=47)

24+0–27+6 
(n=57)

28+0–31+6 
(n=69)

32+0–35+6 
(n=67)

36+0–40 
(n=69)

Total

Site 1 6 (21.4) 20 (15.0) 5 (9.3) 3 (6.4) 5 (8.8) 9 (13.0) 7 (10.4) 13 (18.8) 34 (13.0)
Site 2 3 (10.7) 16 (12.0) 4 (7.4) 5 (10.6) 3 (5.3) 5 (7.2) 8 (11.9) 12 (17.4) 28 (10.7)
Site 3 5 (17.9) 22 (16.5) 3 (5.6) 4 (8.5) 3 (5.3) 7 (10.1) 10 (14.9) 14 (20.3) 34 (13.0)
Site 4 12 (42.9) 26 (19.5) 4 (7.4) 4 (8.5) 7 (12.3) 9 (13.0) 11 (16.4) 19 (27.5) 46 (17.6)
Site 5 6 (21.4) 12 (9.0) 5 (9.3) 1 (2.1) 3 (5.3) 5 (7.2) 4 (6.0) 12 (17.4) 24 (9.2)
Site 6 2 (7.1) 15 (11.3) 3 (5.6) 1 (2.1) 4 (7.0) 4 (5.8) 4 (6.0) 9 (13.0) 21 (8.0)
Site 7 7 (25.0) 25 (18.8) 3 (5.6) 4 (8.5) 6 (10.5) 9 (13.0) 10 (14.9) 14 (20.3) 39 (14.9)
Site 8 9 (32.1) 28 (21.1) 4 (7.4) 3 (6.4) 8 (14.0) 9 (13.0) 12 (17.9) 15 (21.7) 44 (16.8)
Site 9 10 (35.7) 25 (18.8) 6 (11.1) 3 (6.4) 12 (21.1) 10 (14.5) 10 (14.9) 12 (17.4) 44 (16.8)
Site 10 7 (25.0) 28 (21.1) 4 (7.4) 2 (4.3) 11 (19.6) 9 (13.0) 7 (10.4) 14 (20.3) 41 (15.6)
Site 11 9 (32.1) 31 (23.3) 6 (11.1) 3 (6.4) 11 (19.3) 10 (14.5) 12 (17.9) 16 (23.2) 49 (18.7)
Site 12 15 (53.6) 39 (29.3) 6 (11.1) 4 (8.5) 11 (19.3) 17 (24.6) 16 (23.9) 20 (29.0) 64 (24.4)
Total 91 (27.1) 287 (18.1) 53 (7.9) 37(6.7) 84 (12.3) 103 (12.4) 111 (13.8) 170 (20.5) 468 (14.9)
Central area 34 (20.2) 116 (14.5) 27 (8.0) 15 (6.9) 37 (10.8) 42 (10.1) 40 (10.0) 72 (17.4) 192 (12.2)
Lateral area 57 (33.9) 171 (21.4) 26 (7.7) 22 (10.2) 46 (13.5) 61 (14.7) 71 (17.7) 98 (23.7) 276 (17.6)
†BMI: underweight, <18.5 kg/m2; normal weight, 18.5–22.9 kg/m2; overweight, 23–24.9 kg/m2; obesity, ≥25 kg/m2.
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Discussion 

In this study, the S-ScFT generally decreased as the pregnancy 
progressed. This was in line with Selovic et al.’s report [13] that 
S-ScFT did not show any difference until 20 weeks of pregnan-
cy, but became thinner after that. By 20 weeks of pregnancy, the 
uterus rests against the lower portion of the front of the abdomi-
nal wall, causing it to bulge forward noticeably. Due to the ten-
sion applied to the abdomen according to fetal growth, the 
ScFT of the abdomen becomes thinner. In the same aspect, fetal 
estimated body weight appears to have presented a negative cor-
relation with S-ScFT. 

In this research, S-ScFT of the pre-pregnancy underweight and 
normal BMI groups were significantly thinner than that of the 
pre-pregnancy overweight and obese BMI groups. As is generally 
known, the amount of subcutaneous fat is proportional to BMI 
[19-23]. Both domestic research [10,12] and international re-
search [6,11,13] targeting pregnant women revealed similar re-
sults. On the other hand, Kennedy et al. [6] reported that S-ScFTs 
of the overweight and obese group became thinner with GP going 
by, while S-ScFT of the normal group kept stable. As such, the re-
sults according to researchers were different. This study showed a 
tendency that high pre-pregnancy BMI was associated with thick 
S-ScFT and decreased as GP increased. Considering that S-ScFT 
became thinner than 6 mm in late pregnancy (20.5% in 36–40 
weeks of GP), special attention is needed at the time of subcuta-
neous injection considering the proportion of suboptimal S-ScFT 
after 36 weeks. 

In this study, the average S-ScFT was more than 1 cm during 
the overall pregnancy period, which suggests it is theoretically 
possible to do subcutaneous injections safely with 4 to 6-mm 
needles. The frequency of suboptimal S-ScFT was higher in the 
pre-pregnancy underweight group (27.1%) than in the overall 
sample (14.9%), which is similar to the pattern reported for 
women with type 2 diabetes, 35.3% in the underweight BMI 
group and 12.8% in the overall sample [3]. As suboptimal 
S-ScFT was high in the outer side (lateral abdomen), especially 
33.9% in the underweight group, insulin injected into this area 
may potentially involve the muscular layer’s abundant vessels, 
which can lead to absorption of insulin too rapidly [5]. As such, 
in underweight cases, it seems to be safer to inject insulin into 
upper arm or thigh than abdomen, but self-injections on the up-
per arm or thigh can be inconvenient. Although the growing ab-
domen bulges forward as pregnancy progresses, the lateral side 
is relatively loose, as evidenced by less suboptimal S-ScFTs on 
the lateral side compared to the central side of the abdomen. 

This means that subcutaneous injections to pregnant women’s 
lateral abdomen (sites 3, 7, 8, 11) making a skinfold by pinch up 
during pregnancy is possible for all BMI groups, and more so 
necessary for underweight women. However, sites 4 and 12 are 
not recommended, considering they are not easy to access for 
self-injections and tended to have suboptimal thickness in this 
study. 

Economic status was also a statistically significant differing 
factor for S-ScFT in this study. Study findings that S-ScFT of 
economically vulnerable cases were thicker than those of having 
general insurance type, is consistent with prior research in Korea 
of type 2 diabetes [3] and with Korean pregnant women [24]. 
The high correlation between pre-pregnancy BMI and S-ScFT 
is also related to this. Overweight and obese women tend to ex-
perience prolonged delivery time compared with normal-weight 
women [25]. Therefore, support for managing BMI before get-
ting pregnant is important. 

There were some limitations of the study. It was not checked 
whether abdominal circumference increased or decreased ac-
cording to the amniotic fluid amount, nor was fetal presentation, 
which could potentially affect S-ScFT. Also, only the left side of 
the umbilicus line was measured. Although normal pregnant 
women as a conservative sample were studied,, in reality women 
with GDM who require insulin injection may have less propor-
tion of suboptimal thickness. As such, interpretation and gener-
alization are limited. Despite these limitations, this study pro-
vides data on overall abdominal sites across progression of preg-
nancy in Korean women. 

In conclusion, the S-ScFT for 12 abdominal sites were mea-
sured with ultrasound to see if a safe subcutaneous abdominal 
injection is possible in pregnancy. This study found the mean 
S-ScFT was over 1 cm from 24 weeks to 40 weeks and insulin 
injections using a 4- to 6-mm needle could be possible in gener-
al cases. However, there were cases in which S-ScFT became 
thinner than 6 mm, i.e., in late pregnancy (20.5% in 36-40 weeks 
of GP) and in the pre-pregnancy underweight group (27.1%). 
Suboptimal thickness was also more frequent in the lateral ab-
domen. For the safety of the pregnant women and fetus, inject-
ing with two-fold of skin on the lateral side of abdomen (sites 3, 
7, 8, 11) can be recommended. 
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Introduction 

Depression is a common health concern among women during 
pregnancy and delivery, along with fatigue and anxiety [1], and it 
negatively affects all family members including the spouse and 
children [2-4]. Thus, there is a need for a longitudinal study ex-
ploring depression and associated factors across the prenatal and 
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Purpose: This study explored the prevalence of prenatal and postpartum depression in Korea and 
its influencing factors from 20 weeks of pregnancy to 12 weeks postpartum. 
Methods: Using a prospective cohort study design, data on women’s depression and its influencing 
factors were collected at 20, 28, and 36 weeks of pregnancy and at 2, 6, and 12 weeks postpartum. 
The participants were 219 women and 181 spouses during pregnancy; and 183 mothers and 130 
spouses after childbirth. Depressive symptoms were assessed by the Edinburgh Postnatal Depres-
sion Scale and influencing factors were measured by the Postpartum Depression Predictors Invento-
ry-Revised, parity, and spousal depression. 
Results: The prevalence of maternal depression was 10.5% to 21.5% before birth, and it was 22.4% 
to 32.8% postpartum. The prevalence slightly decreased during the prenatal period but peaked at 2 
weeks postpartum. Antenatal depression was influenced by low socioeconomic status, lower self-es-
teem, having experienced prenatal depression, having experienced prenatal anxiety, a previous histo-
ry of depression, lower social support, lower marital satisfaction, and higher life stress. The factors 
influencing postpartum depression were lower self-esteem, having experienced prenatal depression, 
having experienced prenatal anxiety, lower social support, lower marital satisfaction, and higher life 
stress, as well as infant temperament and maternal blues. Parity and spousal depression had no im-
pacts. 
Conclusion: The prevalence and influencing factors of maternal depression changed over time. 
Nurses need to screen women accordingly during the perinatal period and should provide education 
or counseling to prevent depression and promote adjustment to parenthood. 

Keywords: Cohort studies; Depression; Postnatal; Pregnancy; Risk factors  

postnatal periods to prevent depression, identify intervention 
time points, and suggest intervention content.  

Beck [5], who developed the theory of postpartum depres-
sion, identified 13 predictors of postpartum depression, includ-
ing 10 predictors from the prenatal period and three predictors 
from the postnatal period, in a study of women with postpartum 
depression [6]. The prenatal predictors included marital status, 
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socioeconomic status, self-esteem, prenatal depression, prenatal 
anxiety, pregnancy intention, history of depression, social sup-
port, marriage satisfaction, and stress, and the postnatal predic-
tors were child care stress, infant temperament, and maternal 
blues [6]. According to a study that explored the effects of pre-
dictors of postnatal depression on postnatal depression [7], an 
experience of depression in the prenatal period and a history of 
depression were relevant factors at 6 weeks postpartum, an expe-
rience of depression in the prenatal period was relevant at 4 
months postpartum, and low socioeconomic status, a history of 
depression, and an unintended pregnancy were relevant at 6 to 9 
months postpartum. In a study from South Korea (hereafter Ko-
rea) that applied the above predictors of postnatal depression [8], 
prenatal depression, low social support, depressed mood post-
partum, and child care stress were significant factors at 2 weeks 
postpartum, and prenatal depression, low social support, de-
pressed mood postpartum, and unintended pregnancy were sig-
nificant factors at 6 weeks postpartum [8]. In other studies, ev-
eryday stress and child care stress [3,9-11] or stress related to in-
terpersonal relationships or finances during pregnancy [12] in-
fluenced postpartum depression. Overall, previous research has 
consistently shown that pregnancy and postpartum depression 
are related to  different types of stress. 

The 10 prenatal predictors suggested by Beck et al. [6] were 
found to be useful indicators to identify prenatal depression. Pre-
natal depression has been identified as an independent predictor 
of postnatal depression in multiple studies [4,7-9,13-15]. Com-

pared to healthy women, women who experienced prenatal de-
pression had lower self-esteem, social support, and marriage sat-
isfaction, everyday life stress, unintended pregnancy, experience 
of prenatal pregnancy and anxiety, history of depression, and low 
socioeconomic status [16]. In another study, those with prenatal 
depression reported lower income and insufficient social support 
[17]. There were more single women, women with low quality 
of life, subjective health status, and marriage satisfaction, and 
women with high stress scores in the high-risk group for prenatal 
depression [15,18]. Therefore, prenatal and postnatal predictors 
are useful indicators to identify risk of  prenatal and postnatal de-
pression and measure its impact. 

Parity was also identified as a significant factor in prenatal and 
postnatal depression [1,5,14,16,18,19], and its effect varied by 
time period. During pregnancy, depression among multiparous 
women was higher than that among nulliparous women 
[1,15,16,18], but in the postpartum period, depression among 
nulliparous women was higher than that among multiparous 
women [14,19]. Spousal depression also impacted women’s pre-
natal and postnatal depression. Spousal depression during the 
prenatal period had a continuing influence on the prenatal de-
pression of pregnant women and on their postnatal depression at 
1, 3, and 6 months postpartum. Spousal depression during the 
postnatal period had a lagged effect on women’s depression in 
the following time period [4]. 

A limitation in the existing literature is that most studies evalu-
ated depression at specific time points during the prenatal or post-

Summary statement
• What is already known about this topic?

Depression during the prenatal and postpartum periods is a common mental health problem with negative effects on the entire 
family, including women. However, most preceding studies surveyed the level of depression at specific time points using a 
cross-sectional design.

• What this paper adds
Maternal depression was measured at six perinatal time points. The prevalence slightly decreased during the prenatal period, was 
the highest at 2 weeks postpartum, and then slightly decreased again. Low socioeconomic status, lower self-esteem, experiences 
of prenatal depression or anxiety, a previous history of depression, lower social support, lower marital satisfaction, and higher life 
stress were common factors associated with prenatal depression. Postnatal depression was associated with higher child care 
stress, more difficult infant temperament, and experiencing maternal blues.

• Implications for practice, education, and/or policy
Periodic screening, education, and counseling for women and their families during the perinatal period may be helpful for prevent-
ing antenatal and postpartum depression. Maternal postpartum depression screening at postpartum visits or well-baby visits at 2 
and 6 weeks is strongly recommended.
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natal periods and explored predictors of depression cross-section-
ally, making it difficult to understand the onset and trajectory of 
depression longitudinally. However, since women’s depression 
fluctuates and presents in various forms as they experience the 
transitions from the prenatal and postnatal periods to parenthood 
[4,20,21], it is necessary to assess the factors that influence the 
onset of depression from pregnancy to postpartum and to identify 
the time points for evaluation and intervention. Moreover, a pro-
spective cohort study design provides the opportunity to explore 
predictors at different time points, as well as predictors that re-
main consistent or change during the study period, which can be 
helpful in establishing an effective health management strategy for 
pregnant women’s successful transition to parenthood.  

In Korea, the level of interest in prenatal depression is relatively 
low; instead, most studies have explored postnatal depression 
and its predictors among postpartum women [3,9,13,14,22]. 
One study investigated the prevalence of prenatal and postnatal 
depression and associated factors from early pregnancy to 4 
weeks postpartum in a cohort of pregnant women [15]. Howev-
er, prospective cohort studies analyzing prenatal and postnatal 
depression in women have not generally included their husbands’ 
depression as a factor. In a previous Korean study exploring time 
points in a cohort, the prevalence of depression slightly de-
creased from 19.3% at 12 weeks of pregnancy and 13.8% at 24 
weeks of pregnancy to 14.0% at 36 weeks of pregnancy, although 
it then increased to 16.8% at 4 weeks postpartum [15]. In a study 
on postpartum depression [8], the prevalence was higher, 36.3% 
at 2 weeks postpartum and 36.7% at 6 weeks postpartum. Inter-
national studies measured prenatal depression at 14, 24, and 34 
weeks of pregnancy [1]; depression of pregnant women in the 
third trimester of pregnancy and at 1, 3, and 6 months postpar-
tum [4]; and postpartum depression at 6 weeks, 4 months, and 6 
to 9 months postpartum with the second trimester of pregnancy 
as the baseline [6]. As women adjust to pregnancy over the 
course of the gestational period, this study aimed to explore lev-
els of prenatal depression at 8-week intervals beginning at 20 
weeks of pregnancy (with follow-ups at 28 weeks and 36 weeks 
of pregnancy) and levels of postnatal depression at 2, 6, and 12 
weeks postpartum. 

This study aimed to identify levels of depression longitudinally 
at six time points from 20 weeks of pregnancy to 12 weeks post-
partum among Korean women who experienced pregnancy and 
delivery and to identify the factors that affected depression at 
each time point. The specific goals were as follows. 
1) To identify the prevalence of prenatal depression at 20, 28, 

and 36 weeks of pregnancy and the prevalence of postnatal 

depression at 2, 6, and 12 weeks postpartum. 
2) To explore the factors that influence the prevalence of prenatal 

depression at 20, 28, and 36 weeks of pregnancy and the 
prevalence of postnatal depression at 2, 6, and 12 weeks post-
partum. 

Methods 

Ethics statement: This study was approved by the Institutional 
Review Board of Chungnam National University (No. 
2-1046881-A-N-01-201704-HR-008-01-04). Informed con-
sent was obtained from the participants.

Study design 
This study used a prospective cohort study design with pregnant 
women and their spouses to identify the prevalence of depres-
sion among women at six different time points during pregnancy 
and postpartum and explore the factors that influence depres-
sion. This study report followed the STROBE (Strengthening 
the Reporting of Observational Studies in Epidemiology) re-
porting guidelines (https://www.strobe-statement.org/). 

Setting/data collection 
Participant recruitment and data collection occurred over 2 
years, from 2017 to 2019. The study team cooperated with the 
head of the hospital and the nursing department of an obstetric 
hospital in a large city to conduct the study and was assigned a 
space in the outpatient clinic. The study team explained the aim 
and methods of the study using the study description form to 
pregnant women visiting the hospital for prenatal care and their 
spouses, and women and their spouses provided written consent 
if they wished to participate in the study. Self-report surveys were 
distributed to the women and their spouses when they were at 
20 weeks of pregnancy to collect data. The data collection meth-
od in each time period of the cohort study has been described 
elsewhere in detail [23]. 

Participants 
The participants of this study were pregnant women receiving 
prenatal care at two women’s hospitals in Daejeon, Korea and 
their spouses. The inclusion criteria were women with a single-
ton pregnancy of 20 to 24 weeks and their spouses. The inclusion 
and exclusion criteria have been described in a previous publica-
tion in detail [23]. 

www.strobe-statement.org/
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Measurement tools 
Depression 
This Korean Edinburgh Postnatal Depression Scale (EPDS) 
[24], which is based on the EPDS [25] and validated among Ko-
rean pregnant women was used, to measure depression in preg-
nant women and their spouses at each time point. This tool in-
cludes 10 items measured on a 4-point scale and was validated in 
both prenatal and postnatal women and their spouses [26,27]. 
Cox et al. suggested a cutoff of 12/13 or 9/10 in the postnatal pe-
riod depending on the use [25]. The validation study of the Ko-
rean EPDS reported a cutoff of 9/10 [20], and the same cutoff 
was most appropriate for men [27]. Therefore, 9/10 was set as 
the cutoff. The reliability of this scale was reported in a previous 
study [23]. 

Factors associated with depression 
This study used the Postpartum Depression Predictors Inventory 
(PDPI) [28], translated into Korean and validated in Korea [29], 
to measure the factors associated with depression at each time 
point. To measure 10 prenatal factors, this instrument contained 
one item on marital status, one item on socioeconomic status, 
three items on self-esteem, one item on experience of prenatal de-
pression, one item on experience of prenatal anxiety, four items on 
pregnancy intention, one item on history of depression, 16 items 
on social support, three items on marriage satisfaction, and seven 
items on everyday life stress. To measure three postnatal factors, 
there were three items on child care stress, three items on infant 
temperament, and one item on maternal blues. In the validation 
study for the Korean PDPI [29], support from women’s side of the 
family and men’s side of the family was measured separately, ac-
cording to Korean culture, which resulted in added items to the 
family support category. Therefore, the number of items in the Ko-
rean PDPI was 39. Marital status (married vs. other), socioeco-
nomic status (high/middle vs. low), experience of prenatal depres-
sion (yes/no), experience of prenatal anxiety (yes/no), and mater-
nal blues (yes/no) were measured as nominal variables. The sums 
of each item score (yes = 1, no = 0) for the remaining variables 
(self-esteem, pregnancy intention, social support, marriage satis-
faction, everyday life stress, child care stress, and infant tempera-
ment) were measured as continuous variables. The risk associated 
with the postpartum depression predictors was considered to be 
high when the score was high for the continuous variables. 

General characteristics and characteristics associated with delivery 
The general characteristics of participants in this study included 
women’s age, education level, occupation, marital status, and 

household income as prenatal factors and parity and delivery 
type as postnatal factors. Additional information about the wom-
en, their spouses, and the newborns has been reported in a previ-
ous study [23].  

Variables  
Questionnaire items in the measurement tools were variables in-
cluding the participants’ characteristics. 

Bias 
There was no potential source of bias in selecting participants. 

Study size 
The sample size was calculated using the odds ratio (OR) of 
postpartum depression for predictors of postpartum depression 
[29]. Among the 13 predictors of postpartum depression, the 
OR of pregnancy intention for postpartum depression was 1.57 
[29]. When the sample size was calculated using the two-sided 
test, an OR of 1.57, an effect size of .14, a significance level of .05, 
and a power of .80 in the G*Power 3.1.9 program, the minimum 
sample size was 180. Considering the dropout rate from a previ-
ous prospective cohort study with pregnant women [23], this 
study recruited 225 pairs at baseline with the aim to recruit 140% 
of the minimum sample size and secure 180 pairs of pregnant 
women and their spouses at 12 weeks postpartum. Participants 
who responded at two or more prenatal data collection points 
and two or more postnatal data collection points were included 
in the final sample. The final analytic sample included 219 preg-
nant women and 181 spouses and 183 postpartum women and 
130 spouses. 

Data analysis 
The collected data were analyzed using IBM SPSS ver. 24.0 (IBM 
Corp., Armonk, NY, USA). Women’s general and pregnancy-re-
lated characteristics were explored through frequency and de-
scriptive analyses. The levels of prenatal depression, postnatal de-
pression, and related factors among women at each time period 
were explored through frequency and descriptive analyses. The 
factors that impacted prenatal depression and postnatal depres-
sion in women were analyzed using multiple logistic regression at 
each time period. As the pattern of participants’ dropout was not 
consistent, it was difficult to consider the samples at each time 
point as a single sample. Therefore, a longitudinal analysis was 
not conducted. 
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Results 

General and delivery-related characteristics of women 
The average age of the pregnant women who participated in the 
prenatal survey was 32.9 ( ± 3.41). Most women (91.3%) had 
graduated college or higher, and majority (55.3%) were em-
ployed. All participants were married (100%), and a majority 
(53.0%) reported a monthly household income of greater than 
4,000,000 Korean won. Among the pregnant women who partic-
ipated in the postnatal survey, 68.3% were nulliparous, and the 
majority (60.1%) had a vaginal delivery (Table 1). 

Prevalence of depression and distribution of factors 
associated with depression among women 
The prevalence of depression among women was 21.5% at 20 
weeks, 20.5% at 28 weeks, and 10.5% at 36 weeks of pregnancy, 
and it was 32.8% at 2 weeks, 24.6% at 6 weeks, and 22.4% at 12 
weeks postpartum. Nine prenatal factors, three postnatal factors, 
parity, and spousal depression were identified as factors associat-
ed with depression. 

Among the nine prenatal factors, 6.4% to 8.7% of women in 
the prenatal period and 8.2% to 10.4% of women in the postnatal 
period were classified as low socioeconomic status. The score for 
a lack of self-esteem was 0.37 to 0.44 points in the prenatal peri-
od and 0.38 to 0.48 in the postnatal period. Experiences of pre-
natal depression were reported by 66.2% to 68.9%, experiences 

of postnatal depression by 52.5% to 53.6%, experiences of prena-
tal anxiety by 66.2% to 68.9%, and experiences of postnatal anxi-
ety by 44.8% to 48.1%. The score for unintended pregnancy was 
0.75 to 0.80 points in the prenatal period and 0.73 to 0.77 points 
in the postnatal period, while a history of depression was present 
in 12.3% to 14.2% of participants in the prenatal period and 
12.6% to 15.3% in the postnatal period. The scores for a lack of 
social support were 2.05 to 2.24 and 2.33 to 2.96 points, those 
for marriage dissatisfaction were 0.17 to 0.24 and 0.25 to 0.37 
points, and those for everyday life stress were 0.51 to 0.82 and 
0.37 to 0.42 points in the prenatal period and in the postnatal pe-
riod, respectively. Among the three postnatal factors, the scores 
for child care stress ranged from 0.46 to 0.94 points, those for in-
fant temperament ranged from 0.62 to 0.95 points, and 41.5% to 
48.1% of participants reported maternal blues. Among the preg-
nant participants, 68.0% were nulliparous, while 69.3% of the 
postpartum participants were nulliparous. The prevalence of de-
pression among spouses was 10.5% at 20 weeks, 10.5% at 28 
weeks, and 12.7% at 36 weeks of pregnancy and 6.2% at 2 weeks, 
10.0% at 6 weeks, and 6.9% at 12 weeks postpartum (Table 2). 

Factors that influenced prenatal and postpartum depression 
among women 
The impact of nine prenatal factors, parity, and spousal depres-
sion on prenatal depression was evaluated at 20 weeks, 28 weeks, 
and 36 weeks of pregnancy. Eight factors consistently had a sig-
nificant effect on prenatal depression at the three time points. 
These were low socioeconomic status, lack of self-esteem, experi-
ence of prenatal depression, experience of prenatal anxiety, histo-
ry of depression, lack of social support, marriage dissatisfaction, 
and everyday life stress. Unintended pregnancy was significantly 
associated with prenatal depression at 28 weeks and 36 weeks of 
pregnancy. However, at every time point, parity and prenatal de-
pression among spouses were not associated with prenatal de-
pression among 

At 20 weeks of pregnancy, a history of depression (OR, 5.40), 
low socioeconomic status (OR, 4.89), low marriage satisfaction 
(OR, 2.90), experience of prenatal anxiety (OR, 2.60), experi-
ence of prenatal depression (OR, 2.48), lower self-esteem (OR, 
2.48), higher everyday life stress (OR, 1.60), and lower social 
support (OR, 1.30) were associated with prenatal depression. At 
28 weeks of pregnancy, low socioeconomic status (OR, 3.38), 
experience of prenatal anxiety (OR, 3.02), history of depression 
(OR, 2.99), lower self-esteem (OR, 2.69), lower marriage satis-
faction (OR, 2.54), experience of prenatal depression (OR, 
2.12), higher everyday life stress (OR, 1.88), lower social support 

Table 1. Demographic and obstetric characteristics of the female 
participants

Variable Categories n (%) or mean±SD
Prenatal period (N=219)
 Age (year) 32.9±3.41
 Education High school or less 19 (8.7)

University or above 200 (91.3)
 Job Yes 121 (55.3)

No 98 (44.7)
 Marital status Married 219 (100)
 Monthly family income 

(KRW)
<2 million 13 (5.9)

2–3.99 million 90 (41.1)
≥4 million 116 (53.0)

Postpartum period (N=183)
 First-time mother Yes 125 (68.3)

No 58 (31.7)
 Type of birth Vaginal birth 110 (60.1)

Cesarean birth 73 (39.9)

KRW: Korean won (1 million KRW is approximately 900 US dollars).
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(OR, 1.39), and lower intention for pregnancy (OR, 1.34) were 
associated with prenatal depression. At 36 weeks of pregnancy, 
low socioeconomic status (OR, 11.81), experience of prenatal 
anxiety (OR, 9.88), experience of prenatal depression (OR, 
4.58), history of depression (OR, 4.97), lower self-esteem (OR, 
3.12), lower marriage satisfaction (OR, 2.51), lower intention for 

pregnancy (OR, 1.73), higher everyday life stress (OR, 1.69), 
and lower social support (OR, 1.32) were associated with prena-
tal depression (Table 3). 

As for the factors that influenced postnatal depression, the im-
pact of nine prenatal factors, three postnatal factors, parity, and 
spousal depression on women’s depression was evaluated at 2 

Table 2. Changes in factors influencing women’s depression from the prenatal to postpartum period

Variable Categories Possible 
range

       n (%) or mean±SD  
Prenatal period (N=219) Postpartum period (N=183)  

20 weeks 28 weeks 36 weeks 2 weeks 6 weeks 12 weeks
Prenatal factor
 Socioeconomic status Low vs. middle/high 19 (8.7) 16 (7.3) 14 (6.4) 17 (9.3) 15 (8.2) 19 (10.4)
 Self-esteem 0–3 0.44±0.70 0.42±0.71 0.37±0.65 0.46±0.84 0.38±0.76 0.48±0.87
 Prenatal depression experience Yes 150 (68.5) 151 (68.9) 145 (66.2) 96 (52.5) 98 (53.6) 97 (53.0)

No
 Prenatal anxiety experience Yes 138 (63.0) 122 (55.7) 137 (62.6) 88 (48.1) 82 (44.8) 86 (47.0)

No
 Pregnancy intention 0–4 0.79±1.12 0.80±1.10 0.75±1.08 0.76±1.07 0.73±1.05 0.77±1.07
 History of previous depression Yes 31 (14.2) 28 (12.8) 27 (12.3) 28 (15.3) 27 (14.8) 23 (12.6)

No
 Social support 0–16 2.24±3.15 2.05±3.05 2.17±3.11 2.47±3.40 2.33±3.41 2.96±3.91
 Marital satisfaction 0–3 0.24±0.55 0.18±0.51 0.17±0.52 0.27±0.59 0.25±0.58 0.37±0.73
 Life stress 0–7 0.82±0.94 0.58±0.97 0.51±0.98 0.42±0.70 0.37±0.64 0.42±0.79
Postpartum factor
 Parenting stress 0–3 0.94±0.82 0.90±0.81 0.46±0.69
 Infant temperament 0–3 0.62±0.87 0.95±1.07 0.64±1.02
 Maternal blues Yes 76 (41.5) 88 (48.1) 85 (46.4)

No

Table 3. Factors influencing women’s prenatal depression during pregnancy (N=219)

Variable
Prenatal period

20 weeks 28 weeks 36 weeks
OR p 95% CI OR p 95% CI OR p 95% CI

Prenatal factor
 Socioeconomic status† 4.89 .001 1.84–12.81 3.38 .023 1.18–9.64 11.81 < .001 3.68–37.88
 Self-esteem 2.48 < .001 1.59–3.87 2.69 < .001 1.72–4.21 3.12 < .001 1.90–5.12
 Prenatal depression experience† 2.48 .007 1.29–4.79 2.12 .042 1.03–4.38 4.58 < .001 1.96–10.70
 Prenatal anxiety experience† 2.60 .014 1.21–5.57 3.02 .003 1.44–6.34 9.88 .002 2.26–43.27
 Pregnancy intention 1.21 .164 0.92–1.60 1.34 .040 1.01–1.78 1.73 .003 1.20–2.48
 Previous history of depression† 5.40 < .001 2.42–12.06 2.99 .011 1.29–6.95 4.97 .001 1.87–13.24
 Social support 1.30 < .001 1.17–1.44 1.39 < .001 1.24–1.56 1.32 < .001 1.17–1.49
 Marital satisfaction 2.90 < .001 1.68–5.02 2.54 .001 1.44–4.46 2.51 .002 1.41–4.46
 Life stress 1.60 .005 1.15–2.22 1.88 < .001 1.34–2.66 1.69 .003 1.20–2.39
Parity† 0.70 .295 0.36-1.37 0.64 .197 0.32–1.26 0.47 .090 0.20–1.13
Paternal depression† (n=181)‡ 1.22 .737 0.38-3.96 0.86 .820 0.24–3.15 1.67 .451 0.44–6.39

OR: Odds ratio; CI: confidence interval.
†The reference groups were as follows: socioeconomic status (low), prenatal depression (yes), prenatal anxiety (yes), previous history of depression (yes), 
parity (first-time mother), and paternal depression (depressive)
‡In this analysis, the maternal sample size was matched with the paternal sample size.
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weeks, 6 weeks, and 12 weeks postpartum. Among the prenatal 
factors, experience of prenatal depression, experience of prenatal 
anxiety, low self-esteem, social support, marriage satisfaction, 
and high everyday life stress were associated with postnatal de-
pression at the three time points. Among the postnatal factors, 
infant’s temperament and maternal blues were continuously sig-
nificant. At 2 weeks postpartum, unintended pregnancy and, at 
12 weeks postpartum, low socioeconomic status were additional 
factors that were associated with depression among women at 
each time point. At all time points, history of depression, parity, 
and spousal depression were not associated with postpartum de-
pression among women. 

At 2 weeks postpartum, maternal blues (OR, 7.82), higher 
child care stress (OR, 2.89), and more difficult infant tempera-
ment (OR, 1.95) were associated with postnatal depression 
among postnatal factors, and experience of prenatal anxiety (OR, 
3.13), lower marriage satisfaction (OR, 2.51), experience of pre-
natal depression (OR, 2.39), higher everyday life stress (OR, 
2.30), lower self-esteem (OR, 1.53), lower intention for pregnan-
cy (OR, 1.40), and lower social support (OR, 1.29) were associ-
ated with postpartum depression among prenatal factors. At 6 
weeks postpartum, higher child care stress (OR, 2.66), maternal 
blues (OR, 2.43), and more difficult infant temperament (OR, 

1.83) were associated with postpartum depression among post-
natal factors. Among prenatal factors, lower marriage satisfaction 
(OR, 3.14), higher everyday life stress (OR, 2.34), experience of 
prenatal depression (OR, 2.06), experience of prenatal anxiety 
(OR, 2.00), lower self-esteem (OR, 1.86), and lower social sup-
port (OR, 1.22) were associated with postpartum depression. At 
12 weeks postpartum, maternal blues (OR, 3.21), higher child 
care stress (OR, 1.73), and more difficult infant temperament 
(OR, 1.58) were associated with postpartum depression among 
postnatal factors, and among prenatal factors, low socioeconomic 
status (OR, 6.14), experience of prenatal depression (OR, 4.21), 
lower self-esteem and marriage satisfaction (OR, 3.34), experi-
ence of prenatal anxiety (OR, 2.71), higher everyday life stress 
(OR, 2.34), and lower social support (OR, 1.23) were associated 
with postpartum depression (Table 4). 

Discussion 

Depression among women constantly fluctuated in different pat-
terns during the prenatal and postnatal time periods. The preva-
lence of depression among women decreased to 10.5% at 36 
weeks of pregnancy from 20.5% to 21.5% at 20 weeks and 28 
weeks of pregnancy. This result is similar to a previous report 

Table 4. Factors influencing women’s postpartum depression during the postpartum period (N=183)

Variable
Postpartum period

2 weeks 6 weeks 12 weeks
OR p 95% CI OR p 95% CI OR p 95% CI

Prenatal factor
 Socioeconomic status† 2.54 .070 0.93–6.95 1.13 .846 0.34–3.73 6.14 < .001 2.28–16.58
 Self-esteem 1.53 .020 1.07–2.19 1.86 .003 1.23–2.80 3.34 < .001 2.15–5.18
 Prenatal depression experience† 2.39 .008 1.26–4.55 2.06 .044 1.02–4.16 4.21 .001 1.87–9.47
 Prenatal anxiety experience† 3.13 .001 1.64–5.97 2.00 .046 1.01–3.96 2.71 .007 1.31–5.61
 Pregnancy intention 1.40 .019 1.06–1.86 1.14 .429 0.83–1.55 1.31 .089 0.96–1.78
 Previous history of depression† 1.67 .221 0.74–3.81 1.67 .257 0.69–4.03 2.05 .134 0.80–5.25
 Social support 1.29 < .001 1.16–1.44 1.22 < .001 1.10–1.34 1.23 < .001 1.13–1.35
 Marital satisfaction 2.51 .002 1.42–4.47 3.14 < .001 1.74–5.66 3.34 < .001 2.02–5.54
 Life stress 2.30 .001 1.43–3.70 2.34 .001 1.43–3.84 2.34 < .001 1.48–3.72
Postpartum factor
 Child care stress 2.89 < .001 1.87–4.46 2.66 < .001 1.68–4.22 1.73 .022 1.09–2.76
 Infant temperament 1.95 < .001 1.35–2.81 1.83 < .001 1.34–2.51 1.58 .005 1.15–2.16
 Maternity blues† 7.82 < .001 3.88–15.74 2.43 .013 1.21–4.87 3.21 .002 1.54–6.72
Parity† 1.27 .495 0.64–2.48 1.60 .231 0.74–3.43 1.35 .448 0.62–2.93
Paternal depression† (n=130)‡ 1.62 .526 0.37–7.15 1.36 .663 0.34–5.36 1.29 .764 0.25–6.62

OR: Odds ratio; CI: confidence interval.
†The reference groups were as follows: socioeconomic status (low), prenatal depression (yes), prenatal anxiety (yes), previous history of depression (yes), 
parity (first-time mother), and paternal depression (depressive)
‡In this analysis, the maternal sample size was matched with the paternal sample size.
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that prevalence of prenatal depression decreased slightly from 16 
weeks of pregnancy to 25 weeks and 36 weeks using the same in-
strument, but with a cutoff of 12 [26]. The reason could be that 
toward the end of pregnancy, women adapt to the physical and 
psychological changes from pregnancy and have increased antici-
pation of meeting the baby. 

During the postpartum period, the prevalence of depression 
was highest at 32.8% at 2 weeks postpartum, which decreased to 
22.4%–24.6% with time. The reasons for high prevalence in the 
early postpartum period at 2 weeks seem to be that as women’s 
main task becomes performing the role of a mother to care for 
the infant, they experience child care stress, lack of confidence in 
their role [22], or maternal blues. Compared to previous longitu-
dinal studies that followed depression prevalence from pregnan-
cy to postpartum [1,4-6,15,30], this study showed a significant 
difference in depression prevalence. In a previous cohort with 
pregnant women [15] that evaluated depression using the same 
tool and cutoff [15], prenatal depression was reported at a similar 
level as in the current study at 13.9% to 19.4%, but the prevalence 
at 4 weeks postpartum was 16.7%, which is lower than the preva-
lence of depression at 2 weeks and 6 weeks postpartum in this 
study. Among pregnant women in Finland [30], the prevalence 
of depression measured using Center for Epidemiologic Studies 
Depression Scale (C-ESD) was 11.0% at the third trimester of 
pregnancy and 10.5% at 3 months postpartum, showing a similar 
trend across prenatal and postnatal periods. A study that evaluat-
ed depression using the EPDS (cutoff score of 12) or C-ESD 
among pregnant women in the United States [4] reported a 
slightly higher prevalence of 38.5% in the third trimester of preg-
nancy, but a consistently lower prevalence of 23.1% at 1 month 
postpartum and 19.2% at 3 months postpartum. These differenc-
es could be due to the sociocultural characteristics related to 
pregnancy, delivery, and postpartum in the countries where par-
ticipants live or the use of varying measurement time points and 
tool cutoffs. 

Low socioeconomic status, low self-esteem, experience of pre-
natal depression, experience of prenatal anxiety, history of de-
pression, low social support, low marriage satisfaction, and high 
everyday life stress among pregnant women were factors associ-
ated with prenatal depression at all three time points. Pregnancy 
intention was an additional factor at 28 weeks and 36 weeks of 
pregnancy. This result is similar to previous studies that found 
prenatal depression to be associated with income level [15,17,18, 
21], history of depression, plans to become pregnant, stress levels 
[15,18], marriage satisfaction [18], social support [17], prenatal 
anxiety, self-esteem, and unemployment [16]. Various psychoso-

cial stresses in the lives of women and their families accumulate 
during pregnancy and constantly influence prenatal depression 
along with the stress from pregnancy [12]. Therefore, it is neces-
sary to inform women about effective coping strategies for stress 
during pregnancy. A previous study reported that depression was 
decreased among pregnant women by providing prenatal educa-
tion intervention about physical and psychological adaptation, 
delivery preparation, infant care, and spousal relationships [31], 
which suggests directions for interventions for perinatal women 
and their families. Nurses can evaluate the factors associated with 
prenatal depression before and after pregnant women’s prenatal 
health checks and satisfy women’s and family members’ psycho-
social needs through education and counseling. Moreover, in or-
der to reduce the stress about delivery and burden related to 
child care, it would be possible to provide education on delivery 
preparation including understanding the delivery process, prac-
ticing breathing methods, and visiting the delivery room, along 
with education and role exercise opportunities about breastfeed-
ing and infant care. 

Maternal blues, difficult infant temperament, and child care 
stress were identified as factors associated with postnatal depres-
sion, consistent with previous studies [8]. It seems that the risk 
of postpartum depression is increased difficulties in adjusting 
during the transition to parenthood including mood changes in 
the early postpartum period, lack of understanding of infant tem-
peraments, and decreased maternal confidence due to difficulties 
in child care. Therefore, in order to reduce the rate of postpartum 
depression, practical education and information resources related 
to infant care should be provided during mothers’ stay in the 
postnatal ward or recovery centers. Most prenatal factors that in-
fluenced prenatal depression were significantly associated with 
postnatal depression. This result is similar to factors identified in 
previous studies, such as prenatal depression [7,8,13], prenatal 
anxiety [7], everyday life stress [7,28], socioeconomic status [7], 
lack of social support [7,8,28], and financial stress [12]. When 
stressors during pregnancy are not resolved and continue post-
partum, these factors become long-term and consistent stressors 
[7,30]. Unlike a study that found pregnancy intention to be a sig-
nificant factor associated with depression among pregnant wom-
en measured 6 weeks and 6 to 9 months postpartum [7], inten-
tion for pregnancy influenced depression in women at 28 weeks 
and 36 weeks of pregnancy and at 2 weeks postpartum in this 
study. Intention for pregnancy is related to the acceptance of 
pregnancy; therefore, women who do not accept their pregnancy 
may negatively receive the physical and psychological discomfort 
of pregnancy [32]. Moreover, the compounded effect of unin-
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tended pregnancy and socioeconomic burden could have result-
ed in the significant relationships between unintended pregnancy 
and prenatal depression and between low socioeconomic status 
and postpartum depression. However, the finding that everyday 
life stress, social support, marriage satisfaction, and child care 
stress were common factors associated with prenatal and post-
partum depression could suggest the possibility of family-cen-
tered prevention interventions for postpartum depression that 
aid the adjustment of women and their family members, includ-
ing their spouses. Education about the recovery of mothers and 
the parental role for mothers who visit for their regular postnatal 
checkups, online or phone education and counseling for mothers 
and family members who cannot travel, and service linkage to lo-
cal mental health welfare centers can provide opportunities to 
participate in postpartum depression prevention programs. 

Parity was not significantly associated with depression among 
women. This finding is consistent with studies that found the 
number of children not to be associated with prenatal depression 
[15,18], suggesting the importance of nursing practices that as-
sess and intervene for women’s depression regardless of their par-
ity. However, this result diverges from studies that reported that 
prenatal depression was higher among multiparous mothers 
[1,15,16,18], postpartum depression was higher among nullipa-
rous mothers [14,19], and the severity of postpartum depression 
was twice as high when mothers with consistently high levels of 
depression had children [30]. Further exploration of the associa-
tion between prenatal and postpartum depression and parity is 
necessary. Depression among spouses also was not associated 
with prenatal or postpartum depression. This result is not consis-
tent with a previous study that found early postpartum depres-
sion among spouses impacted women’s depression up until 6 
months postpartum [4]. A reason for this could be the gap be-
tween expectations about gender roles and parenting roles as 
husband and wife and the actual execution of those roles, as well 
as differences in the characteristics of spousal relationships by 
country. 

This study has a few limitations. Caution is required in gener-
alizing the results of this study since the sample was constructed 
using convenience sampling of pregnant women who visited a 
women’s hospital in one location. Moreover,  during the 
10-month data collection from 20 weeks of pregnancy to 12 
weeks postpartum, the dropout rates were 20% at 36 weeks of 
pregnancy and 27% at 2 weeks postpartum due to various rea-
sons such as change in participants’ residence, health issues of the 
child, and loss to follow-up. Effective strategies to minimize drop-
out, such as frequent contact during the transition from the pre-

natal to postnatal period and postcards to congratulate women 
on their new baby, are thus necessary. 

In summary, the prevalence of depression among women 
tracked from 20 weeks of pregnancy to 12 weeks postpartum was 
higher during postpartum (22.4%–32.8%) than during pregnan-
cy (10.5%–21.5%). Common factors associated with prenatal 
depression were low socioeconomic status, experience of prena-
tal depression, experience of prenatal anxiety, history of depres-
sion, low self-esteem, low social support, low marriage satisfac-
tion, and high everyday life stress. Common factors associated 
with postpartum depression were high child care stress, difficult 
temperament of infant, and maternal blues, in addition to the 
prenatal factors. Therefore, nurses should regularly assess the lev-
el of depression and factors associated with depression from the 
prenatal period to postpartum, provide interventions to address 
depression that are in line with pregnant women’s and their fami-
lies’ needs, and support healthy pregnancy, delivery, and postpar-
tum adaptation. 
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The effects of a group cognitive behavioral therapy program 
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mood in Korea: a pilot study
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Purpose: This study presents the development of a group video communication-based cognitive 
behavioral therapy (CBT) program for depressed pregnant women. It also provides the results of a 
preliminary test of its effects on their depression, automatic thoughts, and dysfunctional attitudes. 
Methods: In this quasi-experimental single-group pre- and posttest design study, 13 pregnant wom-
en participated in a 4-week, eight-session group CBT program, based on Beck’s cognitive theory and 
using video communications from November  2020 to January 2021. Pregnant women between 14 
and 32 weeks who were members of an online maternity and parenting community and residing in 
the cities of Changwon and Gimhae, Korea, were invited to voluntarily participate. Trained nurses 
led CBT sessions of 3-4 participants per group via video communication. Participants were assessed 
pre- and postintervention with self-report questionnaires for measurement of depression, automatic 
thought, and dysfunctional attitude after normality test according to the Shapiro-Wilk test of the 
variables. The data were analyzed using paired t-test and Pearson correlation coefficients. 
Results: Depression (t=7.90, p<.001), automatic thoughts (t=4.89, p<.001), and dysfunctional atti-
tudes (t=2.42, p=.032) significantly decreased after the 4-week online program. There were statisti-
cally significant correlations among the three variables. 
Conclusion: This program was found to be effective in reducing depression, automatic thoughts, 
and dysfunctional attitudes. Above findings suggest that a group CBT program using video commu-
nication can be an effective therapeutic modality that helps pregnant women at risk for depression 
alleviate their negative emotions related to depression. 

Keywords: Cognitive behavioral therapy; Depression; Pregnant women; Republic of Korea; Self 
report 

Introduction  

Perinatal depression, which encompasses severe or mild depres-
sive episodes that occur during pregnancy and postpartum, is 
one of the most common medical complications [1]. It is re-
ported to occur in 1 in 7 women worldwide [1] and thoughts of 

intentional harm to themselves or their babies accompany the 
typical symptoms of depression [2]. Perinatal depression is re-
garded as a major public health challenge because if left untreat-
ed, it can incur major losses and expenses for not only the affect-
ed women but also their families and the communities [3]. 

Since perinatal depression occurs during pregnancy or the 
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first 12 months after delivery [1] and postpartum depression 
(PPD) develops during or after pregnancy [4], early manage-
ment of depression during pregnancy is of the utmost impor-
tance. To detect depression in its early stages, pregnant women 
are recommended to receive screening for depression through-
out pregnancy, and those who are at high risk for depression or 
experience suicidal thoughts are closely monitored [1]. Howev-
er, even women who receive scores exceeding the threshold for 
depression in a screening test often do not receive active treat-
ment due to the lack of time, limited access to medical services 
(in terms of time, location, and transportation), stigma related 
to psychiatric treatment, and a lack of awareness of the need for 
mental health management [4]. 

Individuals vulnerable to depression have dysfunctional atti-
tudes toward themselves, the world, and the future, and they can 
have automatic thoughts and cognitive errors [5]. Dysfunctional 
attitudes and irrational beliefs based on past experiences lead to the 
deployment of selective attention to external stimuli [5] and dis-
torted patterns of responses to feedback [6]. Automatic thoughts 
refer to a pattern of thinking that recurs in connection with specific 
situations and is activated by dysfunctional beliefs [5]. In a qualita-
tive study on the experience of depression, pregnant women had 
distorted perceptions of reality in relation to childhood experienc-
es or negative situations, and they lost control of their emotions 
due to the recurrence of negative thoughts [7]. 

Cognitive behavioral therapy (CBT) is effective for changing 
irrational, distorted thoughts into rational thoughts and reduc-
ing negative automatic thoughts [8]. It is also a type of psycho-
therapy that helps people learn to understand and correct de-
structive and distorted thinking patterns that negatively affect 

emotions and behaviors [9]. According to Beck’s cognitive the-
ory [10], since an individual’s thinking or cognition determines 
his or her emotions and behaviors, a cognitive approach to cog-
nitive biases or erroneous beliefs can achieve new adaptive 
thoughts and behavior changes. In other words, CBT can be ex-
pected to bring about changes in emotions and behaviors 
through changes in negative thinking, such as dysfunctional atti-
tudes and automatic thoughts. Changes in thoughts shift indi-
viduals’ core beliefs and dysfunctional beliefs derived from au-
tomatic thoughts, thereby playing an important role in prevent-
ing depression [11]. Likewise, depression, automatic thoughts, 
and dysfunctional attitudes are closely related, making it neces-
sary to verify them as variables affected by CBT aiming to re-
duce depression. 

In CBT, feedback and communication between the therapist 
and the client are important; thus, the coronavirus disease 2019 
(COVID-19) pandemic has made the application of face-to-face 
CBT difficult. However, online CBT is advantageous insofar as 
it enables interventions involving interactions between the ther-
apist and the client without restrictions on time and place [12]. 
Compared to individual treatment, group CBT is more efficient 
in terms of time and cost, since it provides the benefits of treat-
ment to many people [12] and is effective at alleviating negative 
psychological effects such as depression, automatic thoughts 
[8], emotion regulation [9], and anxiety [12]. Furthermore, the 
ability of video communication to enable real-time communica-
tion among users and immediate feedback is expected to aug-
ment the effect of therapeutic interventions in CBT.  

Previous international studies have demonstrated that CBT 
reduces depression in pregnant women [13-15] and that online 

Summary statement
• What is already known about this topic?

Many studies have confirmed the effects of cognitive behavioral therapy (CBT) as treatment for depression. However, using CBT 
to address the specific needs of pregnant women with depression is limited and little is known about whether video communi-
cation-based CBT is effective for depression during pregnancy.

• What this paper adds
This study conducted an eight-session CBT program for pregnant Korean women with depressive mood and found that it was as-
sociated with reduced depression, automatic thoughts, and dysfunctional attitudes.

• Implications for practice, education, and/or policy
This study provides preliminary evidence supporting the feasibility and usefulness of a group CBT program using video communica-
tion for pregnant women with depressed mood. It may be helpful for use with depressed pregnant women during the coronavirus 
disease 2019 pandemic. 
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CBT is effective [16,17]. In South Korea, however, there is a 
paucity of research on interventions using CBT, although there 
are reports on prenatal education programs with spouse partici-
pation [18] and PPD counseling programs for husbands [19]. 

This study aimed to develop a video communication-based 
group CBT program to reduce depression during pregnancy 
and to verify its effectiveness. The specific objectives were as 
follows. First, to develop a video communication-based group 
CBT program for pregnant women with depressed mood. Sec-
ond, to investigate the effectiveness of the video communica-
tion-based group CBT program by applying it to depressed 
pregnant women. Third, to identify the correlations between 
automatic thoughts, dysfunctional attitudes, and depression in 
depressed pregnant women. 

This study had the following hypotheses.
· Hypothesis 1. There will be differences in depression among 

pregnant women before and after participating in the video 
communication-based group CBT program. 

· Hypothesis 2. There will be differences in the automatic 
thoughts of pregnant women before and after participating in 
the video communication-based group CBT program. 

· Hypothesis 3. There will be differences in dysfunctional attitudes 
of pregnant women before and after participating in the video 
communication-based group CBT program. 

· Hypothesis 4. There will be significant correlations between au-
tomatic thoughts, dysfunctional attitudes, and depression in de-
pressed pregnant women. 

Methods 

Ethics statement: This study was approved by the Institutional 
Review Board of Kyungnam University (No. 1040460-A-2020-
039). Informed consent was obtained from the participants.

Study design 
This quasi-experimental single-group pre-experimental study 
was designed to develop a video communication-based group 
CBT program for pregnant women with depression and to eval-
uate its effectiveness. This study report followed the TREND 
(Transparent Reporting of Evaluations with Nonrandomized 
Designs) reporting guidelines [20]. 

Participants 
The participants in this study comprised members of an online 
community focused on maternity and parenting (“Mom Café”), 

who resided in the cities of Changwon and Gimhae in Gyeong-
sangnam-do Province, South Korea. The specific inclusion cri-
teria were as follows: 1) 20 years of age or older, 2) between 14 
and 32 weeks of pregnancy, 3) a PPD test (Edinburgh Postnatal 
Depression Scale, EPDS) [21] score of 9 or higher, 4) the ability 
to understand and respond to the questionnaire, 5) owning 
computers or smartphones capable of video communication, 
and 6) voluntary participation in this study. The exclusion crite-
ria were 1) being diagnosed with a mental illness and taking 
drugs or receiving psychiatric treatment, 2) having serious preg-
nancy complications, 3) non-Korean citizenship, and 4) illitera-
cy. The cut point for the EPDS score was selected as 9, corre-
sponding to the level that requires counseling according to the 
recommendations of the Ministry of Health and Welfare and 
the Korea Disease Control and Prevention Agency (KDCA) 
[22] (0–8 points, normal; 9–12 points, borderline [counseling 
required]; ≥ 13 points, severe [treatment required]). 

We posted a study enrollment notice on Mom Café and asked 
those who were willing to participate in the study to call the re-
searchers by phone. A file to measure depression was sent through 
social media to those who agreed to voluntarily participate in the 
study after receiving explanations of the purpose and process of 
the study. Of these individuals, those with a score of 9 or higher 
were eligible to participate in the study. We also explained to the 
participants that they could withdraw from the study at any time, 
that the collected data would not be used for purposes other than 
the research, and that the confidentiality of personal information 
would be guaranteed. It was explained that if a physical or psycho-
logical problem occurred in a participant during the program, 
study participation would be immediately discontinued for the in-
dividual to rest and to be transferred promptly to a medical insti-
tution to receive appropriate treatment. 

Study size 
The minimum number of participants required in a single group 
was 12 when estimated using G*Power version 3.1.9 with a sig-
nificance level of .05, an effect size of .80, and a power of .80 
with a one-sided test. In previous Korean experimental studies 
involving pregnant women [12,19], the number of participants 
was around 10. Due to the low participation during the pro-
longed COVID-19 pandemic, a total of 13 people who agreed 
to participate in the study were included in the final analysis. 

Measurement 
Depression 
Depression was assessed using the Korean version EPDS scale, 
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which is posted on the National Health Information Portal of 
the KDCA [22]. The reliability and validity of this tool have 
been demonstrated worldwide, and the EPDS is considered a 
representative tool for evaluating depression that occurs during 
the perinatal period (during pregnancy and postpartum) [4]. 
The 10 items consists of several items dealing with topics such 
as anxiety, worry, fear, miserable feelings, unhappy feelings, and 
self-harm ideation experienced by an individual during the past 
week. (i.e., not at the time of the test). A higher total score 
(range: 0–30 points) indicates a higher degree of depression. In-
ternal reliability was good at the time of tool development [21], 
Cronbach’s α of .85, as well as in the current study (Cronbach’s α 
of .84 before the intervention and . 83 afterwards). 

Automatic thoughts 
To assess automatic thoughts, we used the Korean version of the 
Automatic Thoughts Questionnaire-Negative [23] adapted by 
Kwon and Yun [24] after obtaining their permission. This tool 
was designed to evaluate an individual’s level of negative 
thoughts in daily life and has subdomains including dissatisfac-
tion with reality and desire for change, helplessness and loss of 
motivation, and negative thoughts on one’s own life and nega-
tive expectations. It consists of a total of 30 items scored using a 
5-point Likert scale (‘not at all,’ 1 to ‘all the time,’ 5). A higher 
total score (range: 30–150) indicates a higher degree of auto-
matic thinking. Cronbach’s α was .94 when previously used in 
Korea [24]; in the current study, it was .92 before the interven-
tion and .94 after the intervention. 

Dysfunctional attitudes 
For dysfunctional attitudes, a tool adapted by Kwon [25] from the 
dysfunctional attitudes scale [26] was used with permission from 
the authors. This 40-item tool describes common maladaptive 
beliefs among depressed patients. The summed scores (range, 
40–280) are rated on a 7-point Likert scale (‘strongly disagree,’ 1 
to ‘strongly agree,’ 7) and higher scores indicate a higher level of 
dysfunctional attitude. Internal reliability was stable in Kwon’s 
study [25], Cronbach’s α was . 86. In the current study, Cronbach’s 
α was .95 before the intervention and .88 after the intervention.  

General and obstetric characteristics 
General and obstetric characteristics included age, education, 
occupation, monthly income, gestational age (weeks), number 
of children, complications of pregnancy, planned pregnancy, 
and family history of depression. 

Setting and data collection 
This study was conducted from November 23, 2020 to January 
30, 2021, and the detailed research process was as follows. 

Development of the video communication-based group CBT 
program to reduce depression in pregnant women 
A draft of the program was constructed based on Beck’s cogni-
tive theory [10], referring to the literature [6-9] related to peri-
natal depression and the results of small-group exploratory in-
terviews. The small-group exploratory interviews using a video 
communication platform (Zoom; Zoom Video Communica-
tions, Inc., San Jose, CA, USA) were conducted with five preg-
nant women who had a high level of depression (an EPDS score 
of 9 or higher) to confirm their needs for the program. During 
the interview, the following open-ended questions were asked: 
“What are the symptoms of depression experienced during 
pregnancy?,” “How are you managing depression?,” “How do 
you get information to prevent depression?,” “What methods do 
you use when depressed?,” “Are there any depression manage-
ment methods that you would like to know more about?,” “If 
you do not manage your depression, what is the reason?,” “What 
would you like to learn from this program?” The interview con-
tent was recorded on Zoom and then transcribed to analyze 
participants’ needs. Based on these interviews, we tried to inves-
tigate how to recognize depression, prevent depression in preg-
nant women, locate the causes of depression, and resolve stress, 
depression, and negative thoughts. 

The CBT model was designed to apply adaptive conscious 
thinking such as rational thinking and problem-solving by identi-
fying negative automatic thoughts and core beliefs with a focus on 
the relationship between individual thoughts, emotions, and be-
haviors [6]. In previous studies, women who experienced depres-
sion during pregnancy were stressed about pregnancy-related sit-
uations, often did not know whether they were depressed, and 
perceived the situation negatively [7]. Therefore, cognitive recon-
struction in this program was conducted to explore automatic 
thoughts and core beliefs related to pregnancy and modify them 
into alternative thoughts. For this purpose, we used identification 
of stress, self-reflection, exploration of cognitive errors, location of 
solutions, emotion control training, and exploration of methods 
to resolve stress related to pregnancy and child care. The program 
was evaluated for content validity by three experts, including one 
obstetrician-gynecologist, one psychiatric nursing professor, and 
one CBT specialist. According to the opinions of the experts, ses-
sions were organized to reflect the unique characteristics of preg-
nant women, and activities aimed at enhancing interest in partici-
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pation in the program and improving focus were added. 
The program involved eight sessions (twice a week for 4 

weeks) based on previous studies [12,18] and is presented in 
Table 1. Each session was 80 minutes, with CBT content con-

sisting of 50 minutes and 30 minutes for introduction, overview, 
and checking on assignments. In the first session, introductions 
were made, program rules were set, and education on cognitive 
behavior and a PPD summary were provided. The second ses-

Table 1. Content of the group cognitive behavioral therapy program using video communication

Session Subjects Contents Group activities
1 Program introduction · Introduction to the program course 20 minutes

Cognitive behavior concept · Cognitive behavior concept Introduction to group members
Building relationships · Postpartum depression concept Establishing group rules

· Group activities
· Setting activity goals and expectations
· Assignment (setting priorities in everyday life)

2 Understanding one’s own emotions · Reviewing last week’s life experiences and homework 50 minutes
· Identifying own thoughts, feelings, and actions Sharing emotions and behaviors in 

negative situation
· Group activities
· Assignment (examine one’s own thoughts and feelings)

3 Cognitive vulnerability · Reviewing last week’s life experiences and homework 50 minutes
- stress perception · Checking daily life stress Checking stress through painting

· Exploring core beliefs and solutions related to conflict Sharing how to solve the problem
· Group activities
· Assignment (checking for negative thoughts and emotions)

4 Cognitive vulnerability · Reviewing last week’s life experiences and homework 50 minutes
- cognition of pregnancy stress · Checking pregnancy and parenting stress Sharing how to deal with pregnan-

cy and parenting stress
· Explore core beliefs and solutions related to conflict during pregnancy
· Group activities
· Assignment (checking for negative thoughts and emotions)

5 Cognitive reconstruction I · Reviewing last week’s life experiences and homework 50 minutes
· Finding one’s own core beliefs Sharing own cognitive errors
· Revising one’s own core beliefs
· Group activities
· Assignment (checking for cognitive errors and altered behavior)

6 Cognitive reconstruction II · Reviewing last week’s life experiences and homework 50 minutes
· Distinguishing between automatic thoughts, core beliefs, cognitive 

errors, and emotions in conflict situations
Sharing experiences of correcting 

negative thinking
· Finding one’s own negative automatic thoughts
· Group activities
· Assignment (comparison of thoughts, emotions, and behaviors before 

and after pregnancy)
7 Coping behavior · Reviewing last week’s life experiences and homework 50 minutes

· Rehearsing actions Sharing of changing experiences of 
problem-solving methods

· Group activities
· Assignment (comparison of thoughts, emotions, and behaviors before 

and after pregnancy)
8 Plan of cognitive action · Reviewing last week’s life experiences and homework 50 minutes

· Checking the changed self (thinking-feeling-action) Share rational changes in the future
· Making a specific action plan
· Group activities
· Final summary and feedback
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sion aimed to help participants understand their emotions and 
thoughts, by finding emotional words (pleasant words and un-
pleasant words) that they use frequently and to recall their emo-
tions, actions, and subsequent positive and negative situations. 
In the third session, a drawing activity using a projection tech-
nique was conducted to improve their understanding of how to 
identify stress, and they were asked to think about their thoughts 
and actions in conflict-inducing situations. The fourth session 
focused on reflecting on their core beliefs and problem-solving 
in stressful and conflicting situations during pregnancy and par-
enting and sharing experiences of depression during pregnancy. 
In the fifth session, participants were encouraged to recall posi-
tive and negative experiences of pregnancy and find their own 
cognitive errors in conflict situations during pregnancy. In the 
sixth session, animals that could best describe their shaken emo-
tions were discussed and classification of negative automatic 
thoughts, core beliefs, and cognitive errors was done. In the sev-
enth session, participants examined their emotions, thoughts 
and actions, and problem-solving methods in conflict situations. 
In the final session, the participants compared their emotions, 
thoughts, and behaviors in conflict situations before and after 
the program and were asked to reflect on their changes. 

Pre- and postintervention assessments 
The questionnaire was sent via email or social media (Ka-
kaoTalk; Kakao Corp., Jeju, Korea) before the start of the ses-
sion and immediately after the end of the eighth session. It took 
about 10 to 15 minutes to fill out the questionnaire, and the par-
ticipants were provided with a gift in return for their participa-
tion in the study. 

Intervention 
The 13 participants were divided into four experimental groups 
by assigning three to four participants to each group on a first-
come, first-served basis. Each group participated in eight ses-
sions of the group CBT program (twice a week) for 80 minutes. 
A research assistant contacted the participants in advance before 
the start of each session to check whether they were connected 
for video communication and to help them connect smoothly. 
The session was conducted in the following sequence: sharing 
life experiences after the last session, sharing the main learning 
content of each session and feelings about the activities, and in-
structions on the assignment. At the end of the session, the as-
signment was explained and participants were asked to send 
their finished assignment before the next session via email or 
social media. Assignments were given in stages according to the 

progress of the session, and the researchers checked whether the 
group members understood and achieved the activity goals and 
gave additional individual feedback when explanations were 
necessary. The submitted assignments were shared with other 
members of the group during group activities in the next ses-
sion. Assuming that self-disclosure might be difficult due to 
prejudice against people with depression, the participants were 
asked to select an alias during the first self-introduction session, 
and it was used until the end of the program. 

A researcher and a research assistant operated the program for 
each group. The lead researcher was a professor of women’s 
health and nursing who had been conducting research related to 
perinatal depression for more than 10 years. The research assis-
tant had worked as a mental health nurse in the psychiatric de-
partment and currently runs a program that applies CBT tech-
niques to people with depression, high risk of suicide, and psy-
chiatric disorders at a mental health welfare center. 

Data analysis 
The collected data were analyzed using IBM SPSS for Windows 
ver. 23.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics 
were done for demographic characteristics and preintervention 
dependent variables (depression, automatic thoughts, and dys-
functional attitudes). The relationships between automatic 
thoughts, dysfunctional attitudes, and depression were analyzed 
with Pearson correlation coefficients. The Shapiro-Wilk test was 
performed to verify the normality of the dependent variables; 
all variables showed a normal distribution, so the differences be-
tween the pre- and postintervention measurements were ana-
lyzed using the paired t-test.  

Results  

General and obstetric characteristics 
The average age of the participants was 33.46 ± 2.40 years and 
ranged from 30 to 37 years. Eight of the participants (61.5%) 
were under the age of 35 years (the threshold used to define ad-
vanced maternal age). Six participants (46.2%) had a communi-
ty college degree, seven participants (53.8%) were employed, 
and the most common (46.2%) monthly income level was be-
tween 3 million to 4 million Korean won (roughly 2,700–3,600 
US dollars), which is similar to the national average. 

The average number of pregnancies was 1.85 ± 0.80, and the 
mean gestational age was 17.15 ± 2.73 weeks, ranging from 14 to 
24 weeks. Nine participants (69.2%) were in the second trimes-
ter (15–28 weeks), and of the seven participants (53.8%) who 
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already had children; most of them (n = 6, 85.7%) had one child. 
Although one participant had pregnancy-related hypertension, 
it was a mild stage. Ten (76.9%) had a planned pregnancy, and 
two (15.4%) had a family history of depression (Table 2). 

Relationship between automatic thoughts, dysfunctional 
attitudes, and depression 
Depression had a significant positive correlation with automatic 
thoughts (r = .79, p < .001) and a significant positive correlation 
with dysfunctional attitudes (r = .63, p = .020). Dysfunctional at-
titudes showed a significant positive correlation with automatic 
thoughts (r = .56, p = .045) (Table 3). 

Verification of the effect of the video communication-
based group CBT program 
Compared to before the intervention. Depression (t = 7.90, 
p < .001), automatic thoughts (t = 4.89, p < .001), and dysfunc-
tional attitudes (t = 2.42, p = .032) significantly decreased after 
the intervention (Table 4). 

Discussion 

The purpose of this study was to develop a video communica-
tion-based group CBT program for reducing depression in preg-
nant women and to verify the effects of the program on depres-
sion, automatic thoughts, and dysfunctional attitudes after par-
ticipation in the program. Referring to the elements of cognitive 
therapy, we designed the program to have the following thera-
peutic elements: exploration of automatic thoughts and core be-
liefs in daily life and pregnancy situations, identification of 
stress, self-reflection, emotion control training, and exploration 
of problem-solving methods. 

Depression significantly decreased after the intervention. Al-
though a direct comparison is difficult due to the absence of 
previous studies including a single group, a comparable finding 
was reported in a study where CBT treatment improved depres-
sive symptoms in pregnant women more effectively than con-
ventional treatment [13]. In an overseas study that applied a 

Table 2. General and obstetric characteristics of participants (N=13)

Variable Categories Mean±SD or 
n (%)

Age (year) 33.46±2.40
(range, 30–37)

<35 8 (61.5)
≥35 5 (38.5)

Education College or less 6 (46.2)
University or higher 7 (53.8)

Occupation Yes 7 (53.8)
No 5 (38.5)
Maternity leave 1 (7.7)

Monthly income  
(Korean won)†

≤2 million 1 (7.7)
2.1-3 million 4 (30.8)
3.1-4 million 6 (46.2)
≥4.1 million 2 (15.4)

Frequency of pregnancy 1.85±0.80
Gestational age (week) 17.15±2.73

(range, 14–24)
1st trimester (≤14) 4 (30.8)
2nd trimester (15–28) 9 (69.2)

Presence of older children Yes 7 (53.8)
No 6 (46.2)

Number of children (n=7) 1 6 (85.7)
2 1 (14.3)

Complication of pregnancy Yes 1 (7.7)
No 12 (92.3)

Planned pregnancy Yes 10 (76.9)
No 3 (23.1)

Family history of depression Yes 2 (15.4)
No 11 (84.6)

†One million Korean won is approximately 900 US dollars.

Table 3. Relationships among automatic thoughts, dysfunctional 
attitudes, and depression (N=13)

Variable
r (p)

Automatic thoughts Dysfunctional attitudes
Automatic thoughts 1
Dysfunctional attitudes .56 (.045) 1
Depression .79 (< .001) .63 (.020)

Table 4. Differences in depression, automatic thoughts, and dysfunctional attitudes before and after the intervention (N=13)

Variable Possible score range
Mean±SD Mean difference

Preintervention Postintervention t p
Automatic thoughts 30–150 68.75±15.23 49.46±14.27 4.89 < .001
Dysfunctional attitudes 40–280 152.15±29.50 130.23±21.32 2.42 .032
Depression 0–30 14.38±5.10 6.30±3.79 7.90 < .001
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1-hour online video CBT for 13 weeks, patients’ depression lev-
el was significantly reduced from moderate to low [27]. Re-
al-time CBT can be expected to effectively reduce depression by 
identifying unrealistic or erroneous expectations among de-
pressed subjects and by managing their expectations through 
explorations of possible problems that can occur if expectations 
are not managed [28]. This study’s decrease in depression score 
from moderate to low after the intervention may be related to 
participants developing the will to resolve depression on their 
own by recognizing their emotions and thoughts and confront-
ing depression through the program. Our interpretation is sup-
ported by the results of Kwon and Lee [11], who reported that 
depression could be reduced through CBT, which changed indi-
viduals’ negative thinking systems by enabling them to examine 
and verify their thoughts. Since both cognition and behavior are 
closely related to mood [2], if it is possible to separate emotions 
through CBT, depressive emotions could be reduced by detect-
ing errors and changing thoughts. In particular, it was possible 
to establish a good cooperative relationship for treatment 
through real-time video communication [28], and a possible 
reason why depression was reduced may have been that the par-
ticipants felt empathy and comfort while sharing their pain and 
conflicts related to pregnancy. Early detection and treatment of 
depression during pregnancy are vital to prevent PPD [2]. 
Screening pregnant women at high risk of depression and pro-
viding them with a video communication CBT program could 
reduce depression during pregnancy, thereby preventing a tran-
sition to PPD. An EPDS tool effective for screening PPD should 
be used at antenatal visits to keep the level of depression in preg-
nant women in check, and CBT experts should be systematical-
ly trained and dispatched to adjacent obstetrics and gynecology 
clinics. In addition, it is necessary to encourage social awareness 
that depressive symptoms can frequently occur in pregnant 
women, that treatment is possible, and that pregnant women 
should seek out treatment for depression if necessary.  

Automatic thoughts were significantly reduced after the inter-
vention using the video communication-based group CBT pro-
gram compared to before the intervention. In a prior study of 
low-income children and adolescents [8], a CBT program also 
reduced negative automatic thoughts, and the effect remained 
present at 8 weeks after the intervention. Examining cognitive 
errors reflected in automatic thoughts is a very effective way to 
change automatic thoughts [29], which makes it possible to 
achieve the ultimate goal of CBT for depression. In order to re-
duce automatic thoughts, we designed our program to include 
exercises for locating cognitive errors by exploring the automat-

ic thoughts felt in negative situations and for changing thoughts 
and emotions in a stepwise manner. In addition, video commu-
nication may have facilitated the detection of automatic 
thoughts and errors through the interactive exchange of opin-
ions or feedback between the researchers and the participants. 

Dysfunctional attitudes were significantly reduced after the 
intervention, which in is line with a prior study testing CBT for 
adolescents by Jeong and Kim [29], dysfunctional attitude 
scores significantly decreased after the intervention. People with 
depressive disorder have negative views about incidents in daily 
life, and the purpose of treatment for depression in CBT is to 
help clients process information in a rational way [6]. This 
change in dysfunctional beliefs helps people better cope with 
negative life incidents, thereby lowering the recurrence of de-
pression even after treatment [25]. However, in the study of Jo 
and Son [30] that investigated the effect of a group CBT pro-
gram for college students (twice a week, 90 minutes per session, 
for a total of 12 times), there was no significant difference in 
dysfunctional attitude scores before and after the intervention, 
contrary to the result of our study. As the latter study [30] CBT 
program was applied to participants who had job stress scores 
and dysfunctional attitude scores in the top 25%, the difference 
in job-related situations among the participants, negative beliefs 
or their coping methods might have been difficult to identify. In 
our program participants were more homogeneous, e.g., had de-
pressive mood and were coping with the same pregnancy-relat-
ed situations, and thus, could share their problem recognition 
and problem-solving methods. We believe this may have helped 
them become aware of their own attitudes that interfered with 
problem-solving when they had difficulty in adjusting to preg-
nancy and dealing with uncomfortable situations, thereby re-
ducing dysfunctional attitudes. 

Depression showed a significant positive strong correlation 
with automatic thoughts and dysfunctional attitudes. Higher lev-
els of depression were associated with higher levels of automatic 
thoughts and dysfunctional attitudes, which are factors that influ-
ence the onset of depression [11]. In addition, negative thoughts 
are related to depressive mood and act as a vulnerability factor for 
the onset of depression [11]; therefore, negative thoughts are 
considered to have a proportional relationship with depression. 
Dysfunctional attitudes showed a significant positive correlation 
with automatic thoughts. Since automatic thinking is one of the 
characteristics of dysfunctional thinking [11], the close correla-
tion is logical. However, since a moderate or higher correlation 
was noted for automatic thoughts and dysfunctional attitudes, it 
may be difficult to isolate the effect of each variable completely, 
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undermining the accuracy of the results. 
The main limitation of this study is that it is difficult to gener-

alize its results, since the study contained only an experimental 
group, without a control group, and the sample size was small 
due to the difficulty of recruiting study participants. In addition, 
although participants were at different stages of pregnancy, it 
was not possible to investigate aspects of negative psychology 
according to pregnancy stage; and in some cases online access 
for video communication was not smooth. However, as a pre-
liminary study, it offers information for utilizing a group video 
communication CBT program for pregnant women with de-
pressed mood in the future. Strategic planning for targeted re-
cruitment, and ensuring online connection may be needed. Fur-
thermore, to confirm the lasting effects of the program, future 
research needs to consider longitudinal changes in depression 
and the characteristics of each pregnancy period. 

In conclusion, this nurse-led eight-session group CBT pro-
gram for pregnant women with depressed mood via video com-
munication appeared to be helpful in reducing levels of depres-
sion, automatic thought, and dysfunctional attitude after 4 
weeks. The significant changes in main variables noted after the 
program may be attributed to the formation of trust between 
the therapist and group members through video communica-
tion, which facilitated self-disclosure. This pilot study also 
demonstrated the feasibility and applicability of an online-based 
group CBT program format, in that the participants were able to 
reveal their faces to other pregnant peers and immerse them-
selves in the program. The group activities involving pregnancy 
context helped the participants obtain empathy and comfort 
from other participants who were in the same situation, which 
may have buffered their negative psychology about pregnancy 
and childbirth. This study has potential for alleviating prenatal 
depression and preventing PPD, especially when activities for 
pregnant women are socially limited, e.g., due to the ongoing 
COVID-19 pandemic, and should be further examined in future 
studies. 
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Introduction 

Obesity can cause diseases such as type 2 diabetes, dyslipidemia, 
high blood pressure, and fatty liver [1]. According to the 2019 
Korean National Health and Nutrition Examination Survey 
(KNHNES) report the obesity rate of Korean adults over age of 
19 years increased from 31.9% in 2011 to 34.4% in 2019, while 
the obesity rate among women over the age of 30 years increased 
from 25.7% in 2011 to 27.4% in 2019 [2]. Obesity is also associ-
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Purpose: This study aimed to explore and understand the health promoting behaviors of low-in-
come overweight and obese women in Korea. 
Methods: Data were collected from 10 low-income overweight and obese women working at a 
community self-sufficiency center through semi-structured in-depth interviews. Individual inter-
views were conducted and transcribed. Deductive content analysis was done, using the MAXQDA 
program. 
Results: The health promoting behaviors practiced by low-income overweight and obese women 
were affected by intrapersonal, interpersonal, and organizational/ community factors. Six categories 
were identified and two category clusters were derived that could best describe their health promot-
ing experiences. As main category clusters, despite “feeling that the body and mind are not healthy” 
participants noted “difficulty maintaining a healthy lifestyle.” Overall, the participants had poor nu-
tritional status, lacked physical activity, experienced much stress in intrapersonal level, and faced in-
trapersonal-level barriers to health promoting behaviors. Moreover, participants had a lack of per-
sonal will, and lack of specific information to practice health promoting behaviors, a lack of time, 
and too many overall burdens to earn a living for their family while trying to maintain health promo-
tion behaviors. 
Conclusion: Lifestyle interventions for nutrition management, encouragement of physical activity, 
and stress management are needed for overweight and obese low-income women. In addition, social 
support and policies are needed to improve their living environment. 

Keywords: Income; Life style; Obesity; Qualitative research; Republic of Korea; Women 

ated with socioeconomic factors [3]. In the United States, more 
than 30% of adults are obese. Regarding income, the prevalence 
of obesity was significantly higher among the low-median in-
come household and low-education black (34.2%) and Hispanic 
populations (31.7%) compared to whites (21.9%) [3]. The prev-
alence of obesity over the age of 19 years in Korea is 34.4%. 
When classified by income level, 35.6% of the low-income group 
compared to 33.7% of the high-income group [2]. This indicates 
a higher prevalence of obesity in the low-income group than in 
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the high-income group. 
Women tend to accumulate fat more easily because of chang-

es in female hormones such as pregnancy, childbirth, and meno-
pause, and because their basal metabolic rate and energy con-
sumption are lower than that of men [4]. The rate of performing 
aerobic physical activity steadily decreases among women in 
their 40s (42.9%), 50s (41.9%), 60s (34.5%), and 70s and older 
(28.6%) [2]. In addition, according to the KNHNES, while 
there was no correlation between obesity rate and income level 
for adult males, in adult women, lower education and income 
levels were associated with higher obesity rate [2]. The obesity 
rate among Korean women was 6.3 times higher for women 
with a low education than for those with a higher education, 
which was the highest among Organization for Economic 
Co-operation and Development (OECD) countries [2]. In ad-
dition, the obesity rate of Korean women in rural areas was 9.3% 
higher than that in urban areas, and 7% higher at the lower in-
come level than at the upper level [2]. This phenomenon is 
characteristic of women, unlike men, indicating that the changes 
in the relationship between income level and obesity are similar 
to other developed countries. In particular, it suggests the need 
for health management for low-income obese women. 

Low-income women had less access to fresh and healthy food 
and consumed more sodas, sugary drinks, and fast food [5]. In 
addition, reports also show that the high obesity rate among 
low-income women is the result of reduced access to sports fa-
cilities and low physical activity [6]. 

In the low-income class, women are identified as the most 
representative of health inequalities and have different and com-
prehensive problems, such as malnutrition and obesity [7]. 

Low-income women are more likely to eat simple nutrients ow-
ing to socioeconomic conditions and no food variety. Therefore, 
their health practices are lower than those of other classes with 
higher health risks such as smoking and drinking [8]. As a re-
sult, low-income women have many health risk factors and are 
unable to properly practice health promotion behaviors owing 
to various factors [7]. 

According to a study on the difference in health behavior 
among social classes, high-income women have high rates of 
health promotion behavior, such as non-smoking, physical ac-
tivity, and medical checkups, while low-income obese women 
have poor regular exercise habits and low physical activity [9]. 
In addition, women tend to prioritize family-related tasks such 
as housework and childrearing over their own work which can 
also affect their behavior [10]. As such, some studies confirm 
the differences and causes of health promotion behavior accord-
ing to income. It is difficult to find studies on the experiences of 
health promoting behaviors in low-income overweight and 
obese women. 

Qualitative content analysis is a research method that draws 
valid inferences by objectively and systematically analyzing re-
search data to understand the phenomenon to be explored. In 
qualitative content analysis, there are inductive and deductive 
methods. Among them, deductive content analysis is a useful 
method for retesting concepts in light of existing theories or hy-
potheses [11]. In this study, based on the intrapersonal, inter-
personal, and organization/community factors suggested by 
McLeroy et al. [12] in the ecological model, a deductive content 
analysis was attempted on the health promoting behaviors of 
low-income, overweight and obese women. The experience of 

Summary statement
• What is already known about this topic?

The health of low-income overweight and obese women is very vulnerable due to unbalanced nutritional status, lack of physi-
cal activity, and high stress related to various situations.

• What this paper adds
Low-income overweight and obese women in Korea had many difficulties in maintaining health promoting behavior due to intra-
personal, interpersonal, and organization/community-level factors. Individual care considering various situations such as lifestyle 
patterns, interpersonal, and community-based support are areas of need.

• Implications for practice, education, and/or policy
Health care providers can use these findings to be aware of the challenges low-income overweight and obese women face and 
how to offer support and intervention, especially offering detailed and realistic health-related information. Moreover, social sup-
port and policies for improving the living environment of low-income overweight and obese women are needed.
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health promoting behaviors of all participants in this study is af-
fected by intrapersonal, interpersonal, and organization/com-
munity factors, the deductive content analysis method can be 
thought to be appropriate. 

The purpose of this study is to help understand low-income 
overweight and obese women and provide basic data for devel-
oping related nursing interventions. Therefore, this study aimed 
to explore how socioeconomically disadvantaged low-income 
overweight and obese women experience and practice health 
promoting behaviors. In particular, to understand what is diffi-
cult and what is helpful to maintain health promoting behaviors. 
The research question for this study is “How about health pro-
motion behaviors experienced by low-income, overweight and 
obese women?” 

Methods 

Ethics statement: This study was approved by the Institutional 
Review Board of Jeonbuk National University (2018-12-007-
001). Informed consent was obtained from the participants.

Research team and reflexivity 
Researcher characteristics 
The research team is comprised of two individuals who work in 
academia and identify as female. Both have been registered nurs-
es for 13 years (JHN) and 8 years (EJK) in women’s health care 
setting. Interviews were done by an author holding a PhD who 
has experience or research using qualitative methodology with 
women ( JHN), and the other author holds a master degree 
(EJK) and participated in workshops and seminars in qualitative 
research. One researcher ( JHN) was employed as professor in 
women health nursing, the other researcher (EJK) was research 
assistant. There was a no relationship established prior to study 
commencement between researchers and participants. 

Relationship with participants 
Participants did not know about the researcher, but they were in-
formed of the purpose of the interview. A reflection diary was 
kept with research team members to account for the researcher’s 
influence on the data. All decisions regarding data collection and 
analysis were discussed and agreed upon by the team members. 

Study design 
This study is a descriptive qualitative study on the experiences of 
health promoting behaviors of low-income overweight and obese 

women. Descriptive research is the method of choice when a di-
rect description of a phenomenon is required [13]. This study 
collected data through in-depth interviews and identified con-
cepts and topics through the collected data. The description of 
the study was reported according to the Consolidated Criteria 
for Reporting Qualitative Research [14]. 

Participant selection 
Sampling: Participants were selected via purposeful sampling. 

Method of approach: Study advertisement flyers were posted at a 
community self-sufficiency center in Jeonju, Korea interview. 

Sample size/non-participants: Women aged 20 years or older, 
with a body mass index (BMI) of 23 kg/m2 or more and, earn-
ing less than the lower first quartile of household income (aver-
age of 1,424,000 [two persons] Korean won for 2019; approxi-
mately 1,200 US dollars), were invited to participate in in-depth 
interviews. Of the 15 women who agreed to the study, 10 re-
mained after excluding four persons with a BMI of less than 23 
kg/m2 and one who refused to meet for the interview. 

Setting 
Setting of data collection: Interviews were conducted from Au-
gust 28 to September 19, 2019, at a community self-sufficiency 
center in Jeonju, which helps the underprivileged who have dif-
ficulty finding work opportunities to work on their own and 
supports the conditions for stable economic activity.  

Presence of non-participants: There was nobody besides inter-
viewers and participants during the interview. 

Description of sample: The mean ( ± standard deviation) age of 
the participants was 42.6 ( ± 13.9) years with half in their 50s 
(n = 5), and the mean BMI was 30.5 kg/m2 (range, 23.8-40.6 kg/
m2). All participants had a monthly household income of less 
than 1 million Korean won (roughly 900 US dollars), which was 
worse than the income level of the inclusion criteria (Table 1). 

Data collection 
Individual face-to-face in-depth interviews were conducted in a 
quiet meeting room in the community self-sufficiency center at 
a time convenient for the participants. All interviews started 
with the open-ended question, the main question was, “Please 
tell me about the health promoting behaviors experienced by 
the participants.” Encourage participants to talk about the topic 
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as freely as possible and for other questions, a list of auxiliary 
questions was prepared and the interview was conducted. The 
list of auxiliary questions was prepared based on the intraper-
sonal, interpersonal, and organization/community factors as-
pects in the ecological model [12]. 

Each interview lasted an average of 60 minutes (ranging from 
40 to 90 minutes) and each participant was interviewed once or 
twice. All interviews were recorded with separate consent of par-
ticipants and transcribed verbatim immediately. In addition, non-
verbal responses such as facial expressions and movements of the 
participants were noted in field notes and used for analysis. Inter-
views and analysis were performed simultaneously and saturation 
of the data was determined when new data were no longer avail-
able. 

Data analysis 
All authors participated in data coding The MAXQDA program 
(VERBI GmbH, Berlin, Germa ny) was used for content analysis. 

Derivation of themes: This study was analyzed via content analy-
sis [11] (Figure 1). In the preparatory stage, it was decided to 
analyze the health promotion experiences of low-income, over-
weight and obese women as the subject of the study, based on 
the intrapersonal, interpersonal, and organizational/community 
factor aspects in the ecological model [12], the following five-
step process was performed to confirm health promoting behav-
iors attributes through a deductive method. The first stage is to 
analyze the existing literature and develop a categorization ma-
trix. In the first stage, a categorization matrix was developed 
based on intrapersonal, interpersonal, and organizational/ com-
munity factors for health promotion progress based on the eco-
logical model [12]. The second step is to categorize the main at-

tributes. Through the developed categorization matrix, the main 
categories and sub-areas were set as initial coding categories and 
categorized, an operational definition was given to each catego-
ry. As suggested by McLeroy et al. [12], the intrapersonal aspect 
is divided into individual knowledge, attitude, and behavior, the 
interpersonal aspect is divided into social support that can pro-
vide social resources to individuals, and the organization/com-
munity factor is divided into various social resources. In the 
third stage data collection stage, data were collected by writing 
the main and auxiliary questions based on the categories and 
codes of the second stage. Step four is the data coding step, 
where the collected data is read repeatedly, it was found and dis-
played meaningful statements about health promoting experi-
ences, the indicated passages were grouped according to prede-
termined categories after individual coding. The last step is the 
reporting step, and the meaning of each category for health pro-

Table 1. Demographic characteristics of the participants (N=10)

Participant No. Age (year) Body mass index (kg/m2) Monthly family income
(Korean won) Family living together

P1 53 29.9 <  1 million Alone
P2 54 23.8 <  1 million Alone
P3 52 30.4 <  1 million Divorce; 3 children
P4 37 35.7 <  1 million Divorce; 1 child
P5 55 24.3 <  1 million Alone
P6 45 27.4 <  1 million Divorce; 1 child
P7 30 27.7 <  1 million Alone
P8 24 40.6 <  1 million Married; husband, 1 child
P9 23 39.8 <  1 million Alone
P10 53 25.4 <  1 million Married; husband, 3 children

One million Korean won is approximately 900 US dollars

Figure 1. Process of content analysis in this study.

Developing structured analysis matrice

Categorize the main attributes

Data coding

Data collecting

Reporting the analyzing process and the results
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moting behavior of low-income overweight and obese women 
was analyzed, reconstructed, and described in text. Afterward, 
in order to confirm the validity of the essential topic of health 
promoting behavior, two research participants were presented 
with the overall described data and went through a participant 
verification process to check whether it was consistent with 
their own experiences. In addition, in order to increase the neu-
trality, which is the credibility of the research, the whole process 
and analysis results of the research were reviewed by two nurs-
ing professors with rich experience in qualitative research, itera-
tive modifications were made to meaningful statements, codes, 
and categories. 

To ensure consistency, two nursing professors with experi-
ence in qualitative research were invited to assess the process 
and structuring of themes and how meanings were derived from 
the analysis. The researcher made continuous efforts to exclude 
self-assumptions, preconceived notions, and prejudices in the 
process of data collection and analysis. 

The final category clusters related to the health promoting be-
haviors of low-income overweight and obese women were clas-
sified into “feeling that the body and mind are not healthy” and 
“difficulty maintaining a healthy lifestyle.” 

Qualitative rigor: To ensure rigor according to the criteria of 
Lincoln and Guba [15], for truth value, the researcher present-
ed interview data and analysis results to all 10 participants to 
obtain agreement on whether the analysis was consistent with 
the researcher’s understanding. For applicability, the purpose 
and content of the study, the method of recruiting participants, 
and the method of data collection and analysis were described 
in detail. 

Results 

The experience of health promoting behaviors of low-
income overweight and obese women 
Table 2 shows the results of the content analysis. Six categories 
were derived, and two category clusters emerged that best de-
scribe the experience of health promoting behaviors: despite 
“feeling that the body and mind are not healthy” they had “diffi-
culty maintaining a healthy lifestyle”. The low-income over-
weight and obese participants recognized that they had un-
healthy health behaviors and that they experienced various lim-
itations in their current health promoting behaviors. 

1) Category cluster 1: Feeling that the body and mind are not healthy 
The participants in this study were trying to improve their 
health promoting behaviors gradually every day despite their 
economic crisis. It is difficult to practice health promoting be-
havior in a situation that solves various physical, psychological, 
and social problems. As a result of this study, poor nutrition, 
lack of physical activity, and high levels of stress were found as 
intrapersonal level. In addition, poor environment and insuffi-
cient use of medical services were explored at the interpersonal 
level that mutually influences the intrapersonal level. Although 
participants were classified as low-income and received a certain 
amount of income through public work and the benefits of gov-
ernmental support, insufficient money for poor health promot-
ing behavior has always been limited. Thus, economic barriers 
at the organizational/community level that mutually affect un-
healthy were found. 

Category 1. Intrapersonal level: nutritionally unhealthy, lack of 
physical activity, and stressful situation 
Among participants, the rate of skipping breakfast was high, and 
many reported not eating well-balanced three meals a day. In 
particular, vegetables and fruits intake was low, whereas they fre-
quently ate high-carbohydrate diets or fast food. Most of the 
participants in this study tended to perceive exercise as burden-
some because they would have to spend separate time and mon-
ey on health promoting behaviors, thus they avoided or could 
not do physical activity. Their main physical activity was walk-
ing, which was often during commuting and lunchtime. The 
participants experienced various stresses such as physical 
stress-related obesity and psychological stress owing to strained 
family or relationships. However, coping and management of 

Table 2. Experiences of health promoting behaviors in low-income, 
overweight and obese women in Korea

Category cluster Categories

Feeling that the body  
and mind are not 
healthy

Intrapersonal level: nutritionally unhealthy, 
lack of physical activity, and stressful  
situation

Interpersonal level: a poor environment and 
insufficient use of medical services

Organizational/community level: economic 
barriers not enough money

Difficulty maintaining  
a healthy lifestyle

Intrapersonal level: lack of personal will, a 
lack of information

Interpersonal level: lack of support system

Organizational/community level: not much 
time and too much work
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such stressors were inadequate. 
“Maybe it’s because I haven’t eaten, so I can’t well-balanced meals 

these days. I don’t eat breakfast very well. I eat it simply to get by. I 
eat one meal a day. I don’t eat vegetables and fruits.” (Participant 5; 
BMI, 24.3 kg/m2) 

“In the evening , though, I eat heartily with delivery food. I like 
spicy food so much; I eat spicy food and delivery food and eating out 
is frequent. This is my problem. I usually eat fried chicken and pizza 
for delivery. I eat a lot of fried chicken. I like to eat late at night.” 
(Participant 7; BMI, 27.7 kg/m2) 

“I usually go around once during lunchtime. I walk along the river-
side every day. I do not do any other physical activities.” (Participant 
3; BMI, 30.4 kg/m2). 

“I’m stressed because my husband tells me to lose weight.” “I re-
lieved my stress by eating.” (Participant 8; BMI, 40.6 kg/m2) 

“I get stressed at work when people treat me rudely.” (Participant 
2; BMI, 23.8 kg/m2) 

Category 2. Interpersonal level: a poor environment and inac-
cessible medical services 
Another factor for feeling that the body and mind are not 
healthy centered on their environment. Most participants voiced 
problems with living in a poor environment because there were 
no parks or sports facilities for physical activity in their neighbor-
hood. For some, their residence was located on a steep hill, which 
limited their mobility and discouraged health promotion practic-
es. In addition, they experienced difficulties in receiving basic ser-
vices because they were far from the public health center, which 
offered primary health care services but was not capable of cover-
ing more serious illnesses. Problems with access to the overall 
medical system were also noted, such as not receiving guidance 
from existing programs within the healthcare system, e.g., health 
promoting programs and obesity prevention programs. 

“When I come home from work, I get tired and fall asleep or col-
lapse. The road going up to the house is quite steep, so going up the 
house is a physical activity. I have never participated in a public 
health center health program. The health center was too far from my 
house.” (Participant 6; BMI, 27.4 kg/m2) 

“There are no parks or facilities to exercise near my house.” (Par-
ticipant 1; BMI, 29.9 kg/m2) 

“I didn’t know there was a health promotion program in health-
care center. Where do you get info for that?” (Participant 4; BMI, 
35.7 kg/m2) 
Category 3. Organizational/community level: economic barri-
ers not enough money 
Despite some degree of welfare support, most participants were 

weighed down by the economic burden of being responsible for 
the family’s livelihood. Thus, they had to prioritize surviving over 
health promoting behaviors. Health promoting behaviors were 
deterred by economic issues “Not having enough money”. 

“I am not financially wealthy. I cannot seem to live well. My family 
lives on what I earn alone. I have to take care of the children before 
myself, so I can’t even think about physical activity. I thought the kids 
would die when I fell, so I just did whatever work I could get. It was 
hard because I had no living money. It’s the same even now.” (Partic-
ipant 3; BMI, 30.4 kg/m2) 

2) Category cluster 2: Difficulty maintaining a healthy lifestyle 
Participants also shared that it was difficult to practice maintain-
ing health promoting behaviors, and several intrapersonal level, 
interpersonal level, and organizational/community level were 
found. Intrapersonal level included an unwillingness or a lack of 
relevant information, interpersonal level included lack of sup-
port system, and organizational/community level included not 
much time and too much work on seeking and maintaining a 
healthy lifestyle. Among the factors that made it difficult for par-
ticipants to maintain health promoting behaviors were a lack of 
personal will, a lack of information related to health promoting 
behaviors, a lack of time, and too many overall burdens to earn a 
living for a family on maintain health promotion behaviors.  

Category 4. Intrapersonal level: lack of personal will, a lack of 
information 
Participants had poor willpower or lack of willpower to control 
their weight, resulting in poor physical activity or diet. 

However, they desired information on how to incorporate 
healthy lifestyle patterns more effectively in realistic situations. Al-
though many participants wanted to continue physical activity for 
weight control and wanted to learn weight control activities other 
than basic walking, they were frustrated by the lack of concrete 
and relevant information. Participants also desired information on 
how to incorporate physical activity more effectively in realistic 
situations. 

“Last year, I went to the gym for 3 months, and that was the only 
time I lost weight. The reason I can’t keep doing this is that I don’t 
have the will. I have thought that I have to do it if I have to, but it 
doesn’t work well in action. The biggest problem is the lack of will-
power.” (Participant 4; BMI, 35.7 kg/m2) 

“I know I need to exercise a lot, but I don’t know how to do it. I 
wish someone could tell me how to exercise.” (Participant 8; BMI, 
40.6 kg/m2) 

“I want to exercise. I want to try something other than walking. 
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However, I do not know how to start. I have to work during the day. 
I don’t have accurate medical knowledge, so I want to know about 
health information.” (Participant 2; BMI, 23.8 kg/m2) 

Category 5. Interpersonal level: lack of support system 
In addition, the participants in this study noted a lack of sup-
portive people that could be inducive for health promotion be-
haviors. Participants wanted to receive positive feedback from 
people around them and gain stability from a support system. 
However, the reality was expressing regret that this was not the 
case. The absence of a close person to remind them of healthy 
lifestyle and behaviors discouraged them. 

“There is no such person around. I have to take care of it (e.g. food, 
clothing and shelter, child support) all by myself.” (Participant 4; 
BMI, 35.7 kg/m2) 

“It’s annoying. Everything is bothering me. If I have someone, I 
cook, but there’s no one by my side. These days, I don’t cook, I just 
scoop it up alone, and it’s become chronic. Also, my husband sudden-
ly died, and I had nowhere to rely on, and it was hard. I had a hard 
time living. It’s a little sad that all my family members are separated.” 
(Participant 5; BMI, 24.3 kg/m2) 

Category 6. Organizational/community level: not much time 
and too much work 
Health promoting behaviors tended to be viewed as something 
participants had to make time for in their busy lives. However, 
they had too much work and thus, no time to spare for main-
taining health promotion behaviors. 

“I’m busy taking care of my work. I’m busy with work and house-
keeping. I have to set aside time to exercise, but I have so much work 
to do that it’s hard to find time.” (Participant 3; BMI, 30.4 kg/m2) 

“Life itself is very difficult. My whole family lives on what I earn 
alone (suddenly crying).” (Participant 3; BMI, 30.4 kg/m2) 

Discussion 

This study was conducted to explore and describe how low-in-
come overweight and obese women in Korea experience their 
health promoting behaviors. The ten participants in this study 
frequently discussed emotional eating, overeating, and ex-
pressed experiences similar to reports in the literature for over-
weight and obese women of low economic status: nutritional in-
stability [16], high rates of abdominal obesity, and low levels of 
physical activity [17]. Prior studies have reported that 75.6% of 
low-income obese women did not engage in aerobic physical ac-
tivity, 30.4% had depression, and 34.3% said that they perceived 

stress in daily life [18]. In this study, it was confirmed that the 
attention of the healthcare providers is necessary to maintain a 
healthy lifestyle of low-income, overweight and obese women 
because the participants have an unhealthy lifestyle and experi-
ence a lot of stress. 

In this regard, developing effective dietary intervention strate-
gies are critical for low-income persons, to overcome patterns of 
monotonous food consumption and eating too much food with 
a high glycemic index and lipid content [19]. Time- restricted 
intake interventions have been shown as a potential strategy for 
decreasing emotional eating patterns in socially vulnerable 
low-income obese women in Brazil, which resulted in improve-
ment in waist circumference and body fat [20]. Lifestyle inter-
ventions that included nutrition, physical activity, and stress 
management have also been shown to increase health promot-
ing behaviors among middle-aged low-income Korean women 
[6,21]. 

Most of the participants in this study were in a state where 
they had to take on the role of a householder and make a living, 
and they experienced a lot of stress in this life. Therefore, spend-
ing time and money to exercise regularly or eating healthy food 
was different from the way of life that had to make a living. The 
life-course perspective acknowledges that poverty-related socio-
economic problems fuel poor health and, as a result, create cy-
cles that are difficult to break. Nevertheless, the participants 
wanted changes to maintain a healthy lifestyle. Therefore, it is 
necessary to enhance health not only personal approaches to 
nutrition, physical activity, and stress management but also en-
vironmental and social approach of low-income obese and over-
weight women. 

The participants in this study mostly acknowledged their un-
healthy health promoting behaviors. In this regard, the lack of 
will, health-related information, and economic power and sup-
port system required surrounding help and a support system. 
They indicated that with such a support system, their health 
promoting behavior can be improved. Most low-income obese 
women showed a tendency to do their best in their own envi-
ronment to engage in health promoting behaviors. Examples 
noted were attempting to eat a variety of healthy foods, includ-
ing vegetables, and maintaining physical health through regular 
walking instead of the gym, which they could not afford. How-
ever, it was difficult to maintain these health promoting behav-
iors by themselves owing to a lack of information. Therefore, it 
will be necessary to present accurate and detailed healthy life-
style information, such as explaining the optimum intensity and 
timing of eating habits and physical activity necessary to main-



Korean J Women Health Nurs 2021;27(4):348-357

https://doi.org/10.4069/kjwhn.2021.11.30 355

tain health promotion behaviors. 
Given that low-income women are affected by the informa-

tion gap in exploring health-related information, because they 
often tend to rely on sources that they consider unreliable [22], 
this study reinforces the need for a support system that can de-
liver such health-related information in an accurate and accessi-
ble way. In addition, as individual, social, and environment-level 
factors can uniquely influence low-income obese women in set-
ting goals for health promoting behavior, customized strategies 
for optimal and sustainable change in health promotion behav-
iors are needed [23]. Low-income overweight and obese wom-
en have relatively poor physical and mental health, emphasizing 
the need to pursue personal, social, and structural strategies to 
improve their physical and mental health [18]. In the United 
States, the prevalence of obesity is inversely proportional to the 
median income of white and black populations, and strategies to 
increase socioeconomic status have also been influential in re-
ducing obesity [3]. 

Low-income, overweight and obese women reported that it 
was difficult to maintain a healthy life due to lack of support 
from their surroundings in a poor environment where exercise 
or medical services could not be used properly. In addition, eco-
nomic barriers and lack of time due to having to work to main-
tain a livelihood were identified as interpersonal and organiza-
tional/community factors that made it difficult to perform 
health promoting behaviors. The necessity of visiting services to 
improve the health of these vulnerable people is suggested. 
Since the visiting service is said to be effective for family and 
maternal health [24], it will be necessary to develop and apply 
an effective health management program for individualized 
health management of the vulnerable. By expanding the scope 
and scale of the currently implemented government-based visit-
ing service, it is necessary to pay attention to the health manage-
ment of the vulnerable. 

The results of this study can help better inform health care 
workers who do not recognize various barriers to health pro-
moting behaviors in low-income overweight and obese women 
[25]. It is worthy to note that 19.4% of low-income overweight 
and obese women experience unmet medical care and aware-
ness of health conditions of women has been shown to influence 
unmet health care needs [18]. 

This study focused on low-income overweight and obese 
women in Korea, a country with national health insurance. Thus 
transferability to countries that have different health systems is 
limited. However, findings illustrate specific health promotion is-
sues experienced by low-income overweight and obese women. 

In conclusion, the two category clusters of “feeling that the 
body and mind are not healthy” and “difficulty maintaining a 
healthy lifestyle” derived from participants suggest that devising 
and providing a lifestyle intervention that includes detailed and 
realistic health-related information is needed for low-income 
overweight and obese women. Moreover, social support and 
policies that can alleviate larger socioeconomic barriers to health 
promotion are needed for these women. 
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Purpose: This study aimed to identify factors associated with diabetes management self-efficacy in 
pregnant women with gestational diabetes mellitus (GDM) in Korea. 
Methods: A total of 173 pregnant women with GDM in Korea were recruited by posting announce-
ments at two Korean online communities focusing on pregnancy and GDM. Participants completed 
a structured online survey from July to September 2018. Thirteen inappropriate responses were ex-
cluded and a total of 160 questionnaires were used in the final analysis. Descriptive statistics were 
calculated and multiple regression with the enter method was done to identify the associations of 
depressive mood, anxiety, emotional intelligence, and sleep quality with diabetes management 
self-efficacy. 
Results: Respondents reported a moderately depressive mood (mean, 10.36), low to moderate anx-
iety (mean, 41.65), above-average emotional intelligence (mean, 78.04), moderate sleep quality 
(mean, 42.01), and above-average diabetes management self-efficacy (mean, 52.29). The major fac-
tor associated with diabetes management self-efficacy of pregnant women with GDM was emotion-
al intelligence (β=.51, p<.001). Other factors, in descending order of influence, were sleep quality 
(β=.22, p<.001) and exercise (β=.18, p=.004). Taken together, the aforementioned factors explained 
34.6% (F=39.53, p<.001) of the total variance. 
Conclusion: The results of this study suggest that to improve the diabetes management self-efficacy 
of pregnant women with GDM, it is necessary to develop an education program that can also en-
hance emotional intelligence, sleep quality, and exercise. 

Keywords: Emotional intelligence; Gestational diabetes; Self-efficacy; Sleep

Introduction 

Gestational diabetes mellitus (GDM) is diagnosed when glucose 
intolerance develops after 20 weeks of pregnancy in a woman 
who previously did not have diabetes [1]. According to a recent 
study, the incidence of GDM sharply increased by 30% in wom-

en aged 15 to 44 years who had their first live birth between 2011 
and 2019, and the highest rate of increase was noted among 
women of Asian descent [2]. GDM increases the risk of perinatal 
complications [1]. According to a recent meta-analysis [3], com-
pared to pregnant women without GDM, those with GDM were 
8.3 times more likely to develop type 2 diabetes after childbirth, 
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and approximately 17% had diabetes later in life. Thus, GDM is a 
gestational disease that requires lifestyle changes for lifelong 
management. 

Self-efficacy in diabetes management reflects individual beliefs 
and refers to the patient’s degree of self-confidence that they can 
practice healthy behaviors and manage their diabetes. This confi-
dence has been reported as the strongest influencing factor in di-
abetes self-management and healthy behavior practices [4]. 
However, pregnant women who are unexpectedly diagnosed 
with GDM experience diabetes self-management as a substantial 
burden because they have to be educated about diabetes in a 
short period of time and must now make efforts to improve their 
overall lifestyle behaviors. 

Patients with diabetes who are in a negative psychological state 
experience more difficulty in implementing self-management due 
to impaired emotional strength [5]. Pregnant women with GDM 
experience a negative emotional state the moment they receive a 
diagnosis of diabetes during pregnancy [6]. Depression makes it 
more difficult for patients with diabetes to control their blood 
sugar levels; thus, along with impaired self-care, depression is a 
risk factor for blood sugar control failure [5]. 

Concerns about fetal health are the primary cause for anxiety 
in pregnant women and pregnant women with GDM experience 
greater anxiety than pregnant women without GDM [6]. The 
negative emotions of pregnant women with GDM can impair 
their ability to actively manage their diabetes in the already chal-
lenging journey through pregnancy [5,6]. However, there is a 
lack of research on the effect of anxiety and depression on diabe-
tes management self-efficacy for pregnant women with GDM. 

Emotional intelligence helps pregnant women with GDM 

maintain rational thinking even in a negative emotional state, 
helping them to empathize with others and maintain hope, to 
motivate themselves even in exhausting situations, and to control 
impulses for immediate gratification [7]. These benefits of emo-
tional intelligence are relevant to diabetes management self-effi-
cacy. A recent study showed that higher emotional intelligence 
was related to better blood sugar control [8]. However, no stud-
ies have explored the relationship between emotional intelligence 
and diabetes management self-efficacy in women with GDM. 

The physical effects resulting from impaired sleep and poor 
sleep quality are experienced by people with negative emotions 
[9]. In a recent systematic review and meta-analysis, insufficient 
sleep duration and poor sleep quality were identified as signifi-
cant risk factors for developing GDM [10]. Although the effect 
of poor sleep quality on diabetes has been proven by several pre-
vious epidemiological studies [11], there have been no studies 
on the direct impact of sleep quality on diabetes management 
self-efficacy among pregnant women with GDM. 

Therefore, we hypothesized that diabetes management self-ef-
ficacy was crucial for pregnant women with GDM to successfully 
practice diabetes management, and that various psychological, 
emotional, and physical factors could influence that self-efficacy. 
However, the existing literature has been focused on the chang-
ing trends in the treatment of pregnant women with GDM [2,3], 
the influence of self-efficacy on improved treatment compliance 
in this population [4], and the level of improvement in self-man-
agement or blood sugar control after interventions [10]. To the 
authors’ knowledge, no studies have yet investigated the influ-
ence of the factors introduced above on the level of diabetes 
management self-efficacy.  

Summary statement
• What is already known about this topic?

Self-efficacy is a major variable influencing the success of diabetes management. Pregnant women with gestational diabetes 
can experience depression and anxiety when diagnosed with diabetes. Sleep quality and emotional intelligence influence health 
care outcomes in patients with diabetes. However, little is known regarding how these are associated with diabetes manage-
ment self-efficacy.

• What this paper adds
Emotional intelligence, sleep quality, and exercise significantly influenced diabetes management self-efficacy in pregnant Korean 
women with gestational diabetes.

• Implications for practice, education, and/or policy
To improve self-efficacy in pregnant women with gestational diabetes mellitus, nursing interventions that can enhance emotional 
intelligence, sleep quality, and promote exercise are needed during pregnancy.
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Thus, the purpose of this study was to examine diabetes man-
agement self-efficacy among pregnant women with GDM and to 
assess the effects of depression, anxiety, emotional intelligence, 
and sleep quality on self-efficacy. The ultimate goal was to pro-
vide basic data for developing interventions that enhance diabe-
tes management self-efficacy in pregnant women with GDM. 

The specific objectives of this study were as follows: (1) to 
identify differences in diabetes management self-efficacy accord-
ing to the general and clinical characteristics of pregnant women 
with GDM; (2) to assess the degree of depression, anxiety, emo-
tional intelligence, sleep quality, and diabetes management 
self-efficacy; (3) to evaluate the relationship between diabetes 
management self-efficacy and depression, anxiety, emotional in-
telligence, and sleep quality; and (4) to investigate factors associ-
ated with diabetes management self-efficacy. 

Methods 

Ethics statement: This study was approved by the Institutional 
Review Board of Chonnam National University (No. 1040198-
180418-HR-023-03). A document substituting for an in-
formed consent form was obtained from the participants on-
line.

Study design 
This descriptive correlational study was designed to identify the 
factors affecting diabetes management self-efficacy in pregnant 
women with GDM. The description followed the STROBE 
(Strengthening the Reporting of Observational Studies in Epide-
miology) reporting guidelines (https://www.strobe-statement.
org). 

Setting 
To collect data, the researchers investigated online communities 
that primarily focus on pregnant women with GDM, and found 
that there was no such community on the Daum online portal 
and two communities on the Naver online portal. The question-
naires were collected from the GDM online communities that al-
lowed us to post an enrollment notice. At the same time, the en-
rollment notices were posted on the authors’ blogs to facilitate 
participation through a Google online survey. Data were collect-
ed from July 19, 2018 to September 28, 2018. 

Before answering the questionnaire, the participants voluntari-
ly consented to participate in the study after going over a substi-
tute consent form which described the purpose and method of 

the study and stipulated that: (1) a participant could withdraw 
from the study at any time if she did not want to participate, even 
after completing the survey, (2) the anonymity of personal infor-
mation would be guaranteed, (3) the data would be used only for 
research purposes, and (4) the data would be retained for 3 years. 
Anonymity was maintained throughout the survey process and, 
after the survey was completed, a predetermined online gift certif-
icate was provided to the participants by e-mail or text message. 

Participants 
The accessible population of this study was pregnant women 
with GDM who joined and used online communities. Conve-
nience sampling was conducted to recruit participants from two 
communities on the Naver online portal. The inclusion criteria 
were (1) pregnant women who were diagnosed with GDM after 
20 weeks of gestation and used an online GDM community and 
(2) women who understood the purpose of this study, voluntari-
ly consented to participate in the study, and submitted a docu-
ment substituting for a consent form online. Women who had 
previously been diagnosed with type 1 or type 2 diabetes or were 
not pregnant at the time of the study were excluded.  

Study size  
Sample size calculation was done using G*Power 3.1.9.2 (HHU, 
Dusseldorf, Germany) with the significance level (α) set at . 05, 
an effect size (f2) of .15, and a power (1-β) of .80 for multiple re-
gression analysis involving 20 independent variables, which re-
sulted in 157 participants. The effect size was determined based 
on the median effect size of f2 = 0.15 for multiple regression anal-
ysis according to the Cohen criteria [12]. The target population 
size was 173 people, considering a dropout rate of approximately 
10% based on a previous study on pregnancy with GDM [13]. 
The online survey was closed when 173 questionnaires were re-
ceived. A total of 160 samples were used in the final analysis, ex-
cluding four duplicated questionnaires, two questionnaires from 
pregnant women who had been diagnosed with diabetes mellitus 
before pregnancy, five questionnaires from pregnant women 
with less than 20 weeks of gestation, and two questionnaires 
from those who withdrew consent (Figure 1). 

Instruments 
All study instruments were used with the authors’ permission. 

Diabetes management self-efficacy 
The modified Self-Efficacy for Diabetes Management tool adapt-
ed by Yeom [14] was used for the current study. The tool had 

www.strobe-statement.org/
www.strobe-statement.org/
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originally been developed by the Stanford Patient Education Re-
search Center [15]. It uses a 10-point Likert scale ranging from 1 
point for “not at all confident” to 10 points for “very confident” 
and consists of a total of eight items. A higher score indicates a 
higher level of self-efficacy. The reliability of the tool, as shown 
by the Cronbach’s alpha coefficient, was 0.83 at the time of tool 
development [14] and 0.85 in the current study. 

Depression 
To measure the degree of depression in pregnant women, this 
study used the Edinburgh Postnatal Depression Scale, which was 
originally developed by Cox et al. [16] and adapted by Han et al. 
[17]. The tool uses a Likert scale (0-3 points) and has a total of 
10 items, and a higher score indicates a higher degree of depres-
sion. The reliability of the tool, as shown by the Cronbach’s alpha 
coefficient, was 0.83 at the time of development [17] and 0.87 in 
the current study. 

Anxiety 
This study used the State-Trait Anxiety Inventory (STAI)-X, 
which was developed by Spielberger [18] and adapted by Han et 
al. [19]. This tool uses a 4-point Likert scale (1 point for “not at 
all” to 4 points for “very much”) and consists of a total of 40 
items (20 items for state anxiety and 20 items for trait anxiety), 
but this study used only the state anxiety scale which measures 
the level of current anxiety. At the time of tool development, the 
reliability of the Korean version of the STAI, as shown by the 
Cronbach’s alpha coefficient, was 0.93 [19], and it was 0.93 in 
the current study. 

Emotional intelligence 
The Emotional Intelligence Scale (EIS), which was developed by 
Wong and Law [20] and was adapted by Jung [21], was used in 
this study. The EIS has a total of 16 items and consists of four 
subdomains: self-emotion appraisal, emotion appraisal of others, 
regulation of emotions, and use of emotions. It uses a 7-point 
Likert scale ranging from 1 point for “not at all” to 7 points for 
“strongly agree,” with higher scores indicating higher emotional 
intelligence. The reliability of the original tool, as shown by the 
Cronbach’s alpha coefficient was 0.87 [21], and it was 0.92 in the 
current study.  

Sleep quality 
The Verran & Snyder-Halpern Sleep Scale, which had been de-
veloped by Snyder-Halpern and Verran [22] and was adapted 
by Kim and Kang [23], was used in this study. It consists of a to-
tal of eight items and uses a visual analog scale ranging from 0 to 
10. A higher score indicates better sleep quality. Reliability of the 
original tool shown by the Cronbach’s alpha coefficient was 0.82 
[23] and it was 0.73 in the current study. 

General and clinical characteristics 
The general characteristics and clinical characteristics of the par-
ticipants were evaluated based on previous studies [13]. General 
characteristics included age, gestational age, education, religion, 
number of children, occupation, and economic status. Clinical 
characteristics included duration of management of GDM, 
pre-pregnancy body mass index (BMI), past history of GDM, 
family history of GDM or diabetes, experience of GDM educa-
tion, and blood sugar management methods used for GDM in-
cluding regular glucose checks, diet, exercise, and insulin treat-
ment. 

Data analysis 
Descriptive statistics were utilized to analyze the participants’ 
general and clinical characteristics, depression, anxiety, emotion-
al intelligence, sleep quality, and diabetes management self-effica-
cy. The differences in diabetes management self-efficacy accord-
ing to the participants’ general and clinical characteristics were 
analyzed using the independent t-test, and Pearson correlation 
coefficients were used to determine the relationship between 
anxiety, emotional intelligence, sleep quality, and diabetes man-
agement self-efficacy. For factors affecting the diabetes manage-
ment self-efficacy among the pregnant women with GDM, mul-
tiple regression analysis with the enter method was performed, 
and the normal distribution of continuous variables was con-

Figure 1. Flow diagram of participants.

173 Participated online

162 Enrolled

160 Analyzed

2 Withdrew consent

4 Duplicate participation
2 Diabetes before pregnancy
5 Pregnant women under 20 weeks
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firmed by the Kolmogorov-Smirnov test. IBM SPSS ver. 24.0 
(IBM Corp., Armonk, NY, USA) was used for the data analysis. 

Results 

General and clinical characteristics of participants 
The mean age of the 160 pregnant women with GDM who par-
ticipated in this study was 33.21 ± 3.15 years (range, 26–43 years) 
and the mean number of weeks of gestation was 29.46 ± 3.98 
weeks (range, 21–40 weeks). The number of participants with a 
college degree or higher (n = 139, 86.9%) was greater than those 
who had a high school diploma or less (n = 21, 13.1%). Eighty-

eight women (55.0%) were religious while 72 (45.0%) were 
non-religious. More participants had no child (n = 109, 68.1%) 
than those who had at least one child (n = 51, 31.9%), and a 
greater number of women had a job (n = 94, 58.8%) than those 
who had no job (n = 66, 41.3%). The majority of participants 
(n = 143, 89.4%) responded that their perceived financial status 
was below average (Table 1). 

For clinical characteristics, the average number of days of 
GDM management since being diagnosed with GDM was 
37.57 ± 29.78 days (range, 0–149 days), and the average pre-preg-
nancy BMI was 23.19 ± 4.41 kg/m2 (range, 15.43–37.71 kg/ m2). 
Of the total participants, 12 (7.5%) had a history of GDM and 

Table 1. Differences in diabetes management self-efficacy according to the general characteristics of participants (N=160)

Variable Categories Value
DM management self-efficacy

Mean±SD t p
General characteristics
 Age (year) 33.21±3.15 (range, 26–43)
 Gestational age (week) 29.46±3.98 (range, 21–40)
 Education ≤High school 21 (13.1) 45.86±12.20 –2.60 .010
 ≥College 139 (86.9) 53.26±12.16
 Religion No 88 (55.0) 51.99±12.92 –0.34 .737
 Yes 72 (45.0) 52.65±11.77
 Child (ren) No 109 (68.1) 52.59±12.88 0.45 .656
 Yes 51 (31.9) 51.65±11.33
 Occupation No 66 (41.2) 51.45±12.51 –0.71 .478
 Yes 94 (58.8) 52.87±12.32
 Perceived economic status  ≤Below average 143 (89.4) 51.91±12.45 –1.12 .263
 ≥High 17 (10.6) 55.47±11.66
Clinical characteristics
 Duration of GDM management (week) 37.57±29.78 (range, 0-149)
 Pre-pregnancy BMI (kg/m2) 23.19±4.41 (range, 15.43-37.71)
 GDM history No 148 (92.5) 52.22±12.60 –0.23 .818
 Yes 12 (7.5) 53.08±9.64
 DM or GDM family history No 101 (63.1) 53.31±11.73 1.37 .174
 Yes 59 (36.9) 50.54±13.34
 Education for GDM No 103 (64.4) 51.33±12.57 –1.32 .189
 Yes 57 (35.6) 54.02±11.96
 Regular glucose checks No 15 (9.4) 50.00±15.39 –0.75 .454
 Yes 145 (90.6) 52.52±12.07
 Dietary management No 6 (3.7) 43.33±20.76 –1.09 .324
 Yes 154 (96.3) 52.64±11.91
 Exercise No 49 (30.6) 49.31±12.86 –2.04 .043
 Yes 111 (69.4) 53.60±11.99
 Treatment with insulin No 139 (86.9) 52.85±12.81 1.48 .141
 Yes 21 (13.1) 48.57±8.39

Middle: The economic level perceived by the subject is below average; High: the economic level perceived by the subject is above average.
BMI: Body mass index; DM: diabetes mellitus; GDM: gestational diabetes mellitus.
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59 (36.9%) had a family history of diabetes or GDM. There were 
103 patients (64.4%) who had participated in GDM education. 
The GDM management methods included regular glucose 
checks (90.6%), dietary management (96.3%), and exercise 
(69.4%), and 21 participants (13.1%) underwent insulin treat-
ment (Table 1).  

Depression, anxiety, emotional intelligence, sleep quality, 
and diabetes management self-efficacy of the participants 
The average depression score of the study participants was 
10.36 ± 5.30 points (51.9% of the participants were in the high-
risk group with 10 points or less), and the average score for anxi-
ety was 41.65 ± 11.16 points. The average score for emotional in-
telligence was 78.04 ± 13.70 points. For each subdomain the 
scores were as follows: self-emotion appraisal, 20.94 ± 3.91 
points; emotion appraisal of others, 19.81 ± 3.15 points; use of 
emotions, 18.16 ± 4.28 points; and regulation of emotions, 
18.98 ± 4.24 points. The average score for sleep quality was 
42.01 ± 10.09 points, and that for diabetes management self-effi-
cacy was 52.29 ± 12.38 points (Table 2). 

Differences in diabetes management self-efficacy 
according to the general and clinical characteristics of 
participants 
Analysis of the differences in diabetes management self-efficacy 

according to the general characteristics of the study participants 
(Table 1) showed that those with a college degree or higher had 
significantly higher diabetes management self-efficacy than those 
who had a high school diploma or below (t = 2.60, p = .010). An 
analysis of the differences in diabetes management self-efficacy 
according to the clinical characteristics of the study participants 
(Table 1) showed that exercise was associated with significant 
differences in self-efficacy in diabetes management; those who 
did exercise had a significantly higher diabetes management 
self-efficacy than those who did not (t = –2.04, p = .043). 

Relationships among depression, anxiety, emotional 
intelligence, sleep quality, and diabetes management self-
efficacy of participants 
The results of analyzing the relationship between depression, 
anxiety, emotional intelligence, sleep quality, and diabetes man-
agement self-efficacy of the study participants are as follows (Ta-
ble 3): the diabetes management self-efficacy score showed neg-
ative correlations with depression (r = –.18, p = .022) and anxiety 
(r = –.25, p = .001), whereas it showed positive correlations with 
emotional intelligence (r = .56, p < .001) and sleep quality (r = .34, 
p < .001). 

Factors affecting diabetes management self-efficacy 
The results of stepwise multiple regression analysis performed to 

Table 2. Descriptive statistics of research variables in participants (N=160)

Variable Mean±SD Minimum Maximum Possible range
Depression 10.36±5.30 1 25 0–30
Anxiety 41.65±11.16 20 70 20–80
Emotional intelligence 78.04±13.70 27 107 16–112
 Self-emotion appraisal 20.94±3.91 7 28 7–28
 Emotion appraisal of others 19.81±3.15 12 26 7–28
 Use of emotions 18.16±4.28 4 27 7–28
 Regulation of emotions 18.98±4.24 4 28 7–28
Sleep quality 42.01±10.09 17 69 0–80
Diabetes management self-efficacy 52.29±12.38 14 80 8–80

GDM: Gestational diabetes mellitus.

Table 3. Relationships among research variables (N=160)

Variable
r (p)

Depression Anxiety Emotional intelligence Sleep quality
Depression 1
Anxiety .80 (< .001) 1
Emotional intelligence –.32 (< .001) –.41 (< .001) 1
Sleep quality –.09 (.250) –.19 (.019) .28 (< .001) 1
Diabetes management self-efficacy –.18 (.022) –.25 (.001) .56 (< .001) .34 (< .001)
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identify factors affecting the self-efficacy of diabetes management 
in pregnant women with GDM are presented in Table 4. To de-
termine the factors affecting diabetes management self-efficacy, 
characteristics that showed significant differences, including edu-
cational background (1, university degree or higher) and exercise 
(1, yes), were treated as dummy variables and entered as inde-
pendent variables along with depression, anxiety, emotional in-
telligence, and sleep quality for the multiple regression analysis. 

One data point that was an outlier (absolute standardized re-
sidual value of 3 or more) was removed, and then multiple re-
gression analysis was performed on 159 people. In the examina-
tion of autocorrelation (independence) of the errors, the Durbin 
Watson statistic was close to 2 (specifically, 1.90), indicating 
there was no autocorrelation between the error terms. In the 
multicollinearity test, the range of tolerance was > 0.1 (specifical-
ly, 0.33–0.99) and the variance inflation factor was also ≤ 10 
(specifically, 1.01–3.02), indicating there was no problem of 
multicollinearity. In addition, the assumptions of linearity, nor-
mality, and equal variance of residuals were met, and the Cook 
distance value for detecting outliers did not exceed 1.0, showing 
there were no outliers. 

As a result of the multiple regression analysis, the diabetes 
management self-efficacy model for pregnant women with GDM 
showed a statistical significance (F = 17.58, p < .001) with an ex-
planatory power of 38.6%. Evaluation of the relative importance 
of the input variables showed emotional intelligence (β = .47, 
p < .001) was followed by sleep quality (β = .23, p = .001) and ex-
ercise (β = .18, p = .005). 

Discussion 

Due to the absence of previous studies that investigated diabetes 
management self-efficacy and emotional intelligence among 

pregnant women with GDM, it was difficult to compare the find-
ings of this study directly to those of other studies. However, a 
previous study [8], which suggested that emotional intelligence 
is a personal resource for facilitating lifelong diabetes manage-
ment in type 1 diabetes patients, demonstrated the positive ef-
fects of emotional intelligence on diabetes management. This 
study was comparable to the current study in that it brought the 
concept of emotional intelligence (i.e., an individual’s ability to 
deal with emotional problems) to the surface, based on the ob-
servation of a similar group of patients who had difficulty in daily 
health management due to abnormal blood sugar problems. In 
addition to the maternal and fetal health status examinations and 
diabetes management performed in clinical settings, a program 
that includes interventions for improving patients’ emotional 
factors, especially emotional intelligence, is needed in order to 
significantly increase diabetes management self-efficacy. Sleep 
quality, which was found to have a significant influence on the 
self-efficacy of diabetes management in the pregnant women 
with GDM in this study, has not been addressed in previous re-
search. However, considering the results of a systematic review 
showing that poor sleep quality increased the risk of GDM [10] 
and this study, which found that sleep quality was a factor that af-
fects positive diabetes management self-efficacy for pregnant 
women with GDM, strategies to improve sleep quality should be 
developed. 

It is necessary to improve diabetes management self-efficacy 
by developing a program that considers emotional intelligence, 
sleep quality, and exercise so that pregnant women with GDM 
can recognize their emotions, express negative emotions, and 
find support in the diabetes management process. 

Conversely, results of the multiple regression analysis showed 
that depression and anxiety were not significant influencing fac-
tors for diabetes management self-efficacy. However, in a study 
by Jeong [24], depression was a predictor of self-efficacy in preg-
nant women with GDM, and a higher level of depression was as-
sociated with a lower level of self-efficacy. In a large cohort study 
in Canada [25], women with a history of anxiety disorder had a 
slightly increased risk of developing GDM. In view of these re-
sults, further research on the effects of depression and anxiety on 
pregnant women with GDM is warranted. Self-efficacy in diabe-
tes management needs to be further elucidated through continu-
ous research that considers related factors such as depression and 
anxiety. This study is significant in that it suggested diabetes 
management self-efficacy for women with GDM can be im-
proved by considering factors such as emotional intelligence, 
sleep quality, and exercise, rather than attributing it to a negative 

Table 4. Factors predicting the diabetes management self-efficacy 
in pregnant women with gestational diabetes mellitus (N=159)

Variable B SE β t p

(Constant) 2.96 7.38 0.40 .689
Education† 4.05 2.34 .11 1.75 .086
Exercise† 4.70 1.66 .18 2.83 .005
Depression 0.13 0.24 .06 0.53 .594
Anxiety –0.07 0.12 –.07 –0.62 .536
Emotional intelligence 0.42 0.06 .47 6.58 < .001
Sleep quality 0.27 0.08 .23 3.39 .001

Adjusted R2 =38.6%, F=17.58, p< .001
†Dummy variable references were education (≤ high school) and exercise 
(no).
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emotional state (depression and anxiety) as the sole significant 
influencing factor. 

Educational background and exercise levels were statistically 
significant factors related to the level of diabetes management 
self-efficacy according to the general and clinical characteristics 
of the participants of this study; specifically, those who had a col-
lege degree or higher and those who exercised had higher diabe-
tes management self-efficacy scores. Although few studies have 
directly analyzed subjects’ educational background in relation to 
their diabetes management self-efficacy, one previous study [26] 
showed that highly educated people had higher diabetes manage-
ment self-efficacy, which is consistent with the finding of this 
study. Further research is needed regarding the diabetes manage-
ment self-efficacy among pregnant women with GDM in relation 
to educational background. In the current study, 69.4% of the re-
spondents reported that they managed GDM through exercise, 
which is higher than 42% of people who exercised regularly in a 
previous study [13]. Unlike the previous study [13] that assessed 
the regularity of exercise, this study investigated whether the par-
ticipants performed exercise or not, regardless of regularity. 
Therefore, people who exercised irregularly could have respond-
ed that they engaged in exercise, explaining the relatively higher 
percentage of people exercising in the current study.  

In this study, depression and anxiety were inversely correlated 
with diabetes management self-efficacy, and emotional intelli-
gence and sleep quality were positively correlated with diabetes 
management self-efficacy. The depression score of the pregnant 
women with GDM was 10.36 in the current study. In a previous 
study [27] that used the same tool to measure depression in 
pregnant women with GDM, the score was 6.45, indicating high-
er scores among the respondents of this study. Because the par-
ticipants in this study consisted of pregnant women who used 
online communities for women with GDM, building a new rela-
tionship with strangers on the internet could have increased their 
level of depression [28], explaining the relatively higher depres-
sion score. In the current study, the anxiety score for pregnant 
women with GDM was 41.65 points out of a total score of 80 
points. In a previous study [27] that used the same tool, pregnant 
women without GDM scored 34.44 points, and pregnant wom-
en with GDM scored 36.98 points; therefore, the anxiety score 
of pregnant women with GDM was relatively high in that study 
as well as in this study. The emotional intelligence score for preg-
nant women with GDM was 78.04 points out of a total score of 
112 points, and the average score for each subdomain (total score 
of 28 points) was 20.94 for self-emotion appraisal, 19.81 points 
for emotion appraisal of others, 18.16 points for use of emotions, 

and 18.98 points for emotion regulation. Although the same tool 
was not used, a previous study [13] investigated emotional intel-
ligence of pregnant women with GDM, and the emotional intel-
ligence score was 38.27 points out of a total score of 55 points, 
which is similar to the result of this study. In the current study, 
the sleep quality score was 42.01 points out of a total of 80 
points. In a study using the same tool [29], pregnant women 
without GDM scored 45.97 points while pregnant women with 
GDM scored 43.92 points (similar to this study), but there was 
no significant difference between the non-GDM group and the 
GDM group [29]. Since pregnancy itself affects sleep quality, 
long-term observation is needed to confirm the effect of GDM 
on sleep. In this study, the diabetes management self-efficacy 
score of the participants was 52.29 points out of a total of 80 
points, which was above the intermediate level. Although the 
same tool was not used, a previous study [30] reported that the 
diabetes management self-efficacy score of pregnant women with 
GDM averaged 66.72 points out of a total of 100 points, also 
higher than the intermediate level. 

The results of multiple regression analysis showed that predic-
tive variables for diabetes management self-efficacy in pregnant 
women with GDM were emotional intelligence, sleep quality, 
and exercise. In other words, a higher level of emotional intelli-
gence, higher sleep quality, and more exercise were associated 
with greater diabetes management self-efficacy. 

A limitation of this study is that it was based on cross-sectional 
data obtained only from pregnant women with GDM using on-
line communities, which may reflect sampling bias of women 
who are active. Another limitation is that although postpartum 
depression was measured, the study did not include physical 
symptoms of the participants. However, while many studies used 
depression, anxiety, and self-efficacy as independent variables to 
verify the effectiveness of programs for pregnant women with 
GDM, few studies have demonstrated negative emotions as in-
fluencing factors on diabetes management self-efficacy. In addi-
tion, this study provides basic data on individual factors that af-
fect diabetes management self-efficacy in pregnant women with 
GDM, unlike most previous studies that investigated diabetes 
management self-efficacy as a factor influencing diabetes man-
agement outcomes. 

In conclusion, to improve diabetes management self-efficacy 
in pregnant women with GDM, it is necessary to apply methods 
that can improve both physical and emotional health. Specifical-
ly, strategies should be developed to enhance emotional intelli-
gence, sleep quality, and exercise. Furthermore, as the causal rela-
tionship between the major variables affecting diabetes manage-
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ment self-efficacy may be bidirectional, not unidirectional, future 
studies that explore a research model that verifies the direction of 
causality among the influencing variables would be beneficial. 
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Introduction 

Cancer is the leading cause of death in Korea, and the number of 
new cancer patients in 2018 was 235,547, a year-on-year increase 
of 3.5% [1]. If we assume 86 years as an average Korean woman’s 
life expectancy, one in three (34.2%) women are estimated to de-
velop cancer during their lifetime [2]. There are sex-specific dif-
ferences in the incidence and mortality associated with some 
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Purpose: The purpose of this study was to explore the association between breastfeeding and the 
prevalence of breast, thyroid, and cervical cancer among Korean adult women. 
Methods: The study was a secondary analysis of data from the Korea Genome and Epidemiology 
Study. The final samples were 113,944 Korean women among 173,205 urban-based cohort partici-
pants collected between 2004 and 2013 for adults aged forty and over. To determine the association 
between female cancers and breastfeeding experience, the number of childbirth, and total breast-
feeding duration, logistic regression analysis was done. The demographic characteristics, health be-
havior, and female history were adjusted. 
Results: The prevalence of breast cancer was 1.37 times higher in the non-breastfeeding group than 
in the breastfeeding group. Compared to having breastfed for more than 36 months, the prevalence 
of thyroid cancer was 1.68 times higher at breastfeeding for 13 to 36 months, 1.67 times higher at 
breastfeeding for 6 to 12 months, and 2.06 times higher at breastfeeding less than 6 months. Also, 
the prevalence of cervical cancer was 1.54 times higher at breastfeeding for 13 to 36 months, com-
pared to breastfeeding for more than 36 months. 
Conclusion: The study found that breastfeeding experience and a longer breastfeeding duration are 
associated with reduced risk of breast, thyroid, and cervical cancer in Korean women. It can be used 
as a basis for encouraging breastfeeding, and suggests further research on modifiable factors that re-
duce cancer risks. 

Keywords: Breast feeding; Breast neoplasms; Thyroid neoplasms; Uterine cervical neoplasms  

cancers; cervical cancer, in particular, develops only in women, 
while both breast and thyroid cancer have been reported to occur 
more often in women than men [1-3]. 

In Korea, the prevalence of breast cancer has steadily increased 
over the past 20 years. According to the National Cancer Regis-
try, breast cancer ranked first among cancers diagnosed in wom-
en in 2018. Previous studies have demonstrated dose-response 
relationships between tobacco and alcohol consumption and 
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breast cancer risk, and an increased risk of breast cancer has been 
reported in postmenopausal women with higher body mass in-
dex (BMI) and in cases where physical activity is insufficient [4-
6]. Moreover, cumulative exposure to sex hormones—such as 
estrogen and progesterone—acts as an important mechanism to-
ward developing key risk factors for breast cancer. Factors con-
tributing to cumulative exposure to sex hormones—namely age, 
early menarche, late menopause, and old-age childbirth—have 
been reported to be associated with breast cancer risk [4]. Thy-
roid cancer is the second most common cancer among women, 
next only to breast cancer [1]. Thyroid cancer is one of the can-
cer types with a high 5-year survival rate [2], but a relatively high 
recurrence rate and a poor prognosis when it metastasizes to oth-
er sites in the body [7]. Older age at menopause was found to be 
related to a weakly increased risk of thyroid cancer, and a longer 
duration of breastfeeding was associated with a moderately re-
duced risk of thyroid cancer [8]. The prevalence of cervical can-
cer has decreased since the introduction of national cancer 
screening in Korea, but cervical cancer is still reported at a rate 
that is six times higher than the mean prevalence of developed 
nations, such as the United States and Europe [9]. The human 
papillomavirus (HPV) has been identified as a high-risk factor 
for cervical cancer. Other factors related to cervical cancer have 
included early sexual experiences, unsafe sex life, consuming oral 
contraceptives, poverty, smoking, nutrition, and immunosup-
pression state [9,10]. 

Breastfeeding benefits not only the infant but also the mother. 
During motherhood, breastfeeding helps reduce postpartum 
weight gain by consuming calories, releases the hormone oxyto-
cin, helps shrink the size of the uterus back to the pre-pregnancy 
state, and reduces uterine bleeding [11,12]. In addition to these 
immediate effects after childbirth, the long-term maternal health 

benefits of breastfeeding include reduced risks of osteoporosis, 
metabolic disease, and rheumatoid arthritis [13]. Previous stud-
ies have particularly reported on the relationship between breast-
feeding and lowered cancer risk in women [8,14,15]. In a system-
atic literature review and meta-analysis, Chowdhury et al. [14] 
reported that compared with mothers who did not breastfeed, 
mothers who breastfed for more than 12 months had a 26% low-
er risk of developing breast cancer. According to a meta-analysis, 
late menopause and old-age childbirth increased the risk of thy-
roid cancer, whereas a long breastfeeding duration contributed to 
preventing thyroid cancer [8]. In the study conducted by Yi et al. 
[15], breastfeeding and the risk of thyroid cancer were found to 
be inversely correlated, and the risk of thyroid cancer decreased 
with an increase in the duration of breastfeeding. Relative risk for 
an increment of 1 month of breastfeeding with risk of thyroid 
cancer was 0.983 [15]. 

In the case of Korean women, a trend emerged where decreas-
ing breast cancer risk was associated with an increased duration 
of breastfeeding [16,17], while the total duration of breastfeed-
ing significantly decreased the risk of thyroid cancer [18]. How-
ever, it is hard to find a study that confirms the link between 
breastfeeding and cervical cancer. In addition, it is necessary to 
identify and compare how breastfeeding duration is associated 
with breast cancer, thyroid cancer, and cervical cancer. Addition-
ally, in this simultaneous comparison, it is necessary to compre-
hensively control and analyze variables including sociodemo-
graphic characteristics, health behaviors, and various aspects of 
reproductive history that can affect cancer incidence. 

This study aims to determine the association between breast-
feeding and the prevalence of thyroid cancer and cervical cancer, 
which are representative female cancers, in an urban cohort col-
lected from the Korean Genome and Epidemiology Study 

Summary statement
• What is already known about this topic?

Studies have reported that breastfeeding is related to breast cancer as well as overall maternal health in the postpartum period. 
However, the relationship between breastfeeding and other cancers common in women has not been fully explored.

• What this paper adds
Using nationally representative data, this study concluded that longer periods of breastfeeding are related not only to a lower risk 
of breast cancer but also to a lower risk of thyroid and cervical cancers among Korean women.

• Implications for practice, education, and/or policy
Findings suggest the need to implement measures that support extended breastfeeding in practice and further promote awareness 
of its benefits in decreasing the risk of thyroid and cervical cancers among Korean women.
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(KoGES), conducted by the National Institute of Health (NIH), 
and the Korea Centers for Disease Control and Prevention 
(KCDC)—renamed the Korea Disease Control and Prevention 
Agency in September 2020. The KoGES urban cohort is a large-
scale cohort constituting adults aged 40 years and over, who have 
visited the medical screening center in urban areas since 2004 to 
identify risk factors for major chronic diseases among Koreans 
[19]. In particular, this is intended to determine the epidemiolog-
ic association between breastfeeding-related variables and breast 
cancer, thyroid cancer, and cervical cancer prevalence rates after 
adjustment for demographic characteristics (e.g., age, education 
level, and socioeconomic status), health behavioral characteristics 
(e.g., smoking, drinking, and exercise), and reproductive history 
variables (e.g., menarche and menopause) simultaneously. Doing 
so, the methodology of the study is aimed at verifying and com-
paring the effects of breastfeeding on the occurrence of major fe-
male cancers through the recent representative cohort data. 

The purpose of this study was to determine the association be-
tween breastfeeding and the prevalence of breast, thyroid, and 
cervical cancers, which are representative female cancers, among 
Korean adult women aged 40 years and over. The specific aims 
were as follows: first, to check the differences in the prevalence of 
breast, thyroid, and cervical cancers depending on sociodemo-
graphic characteristics, health behaviors, and reproductive histo-
ry; and second, to determine the effects of breastfeeding experi-
ence, number of childbirths, and total breastfeeding duration on 
the prevalence of breast, thyroid, and cervical cancers. 

Methods 

Ethics statement: This study was exempted by the Institu-
tional Review Board of Kangwon National University (KWN 
UIRB-2021-02-009) as this was secondary analysis of exist-
ing data and the data were anonymous.

Study design 
This is a secondary data analysis study using data collected from 
the report of KoGES (KoGES: 4851-302), conducted by the 
NIH/KCDC. This study was designed according to the 
STROBE (Strengthening the Reporting of Observational Stud-
ies in Epidemiology) guidelines for reporting cohort studies, 
available from: https://www.strobe-statement.org/. 

Setting/data sources 
The KoGES is a cohort project carried out to establish a scientif-

ic framework for personalized preventive medicine, based on epi-
demiological research, by identifying the risk factors of frequent 
chronic diseases among Koreans [19]. Among the KoGES co-
horts, the urban-based cohort consisted of adult males and fe-
males over the age of 40 years who visited medical examination 
centers in 14 cities across the country. The survey period was 
from 2004 to 2013, and participants were recruited and surveyed 
by each performing institution. The contents of the survey were 
questionnaire items, including general matters, disease history, 
disease treatment status, drug history, family history, and lifestyle 
habits such as drinking, smoking, and physical activity. The ex-
amination items included recording blood pressure, pulse mea-
surement, body composition analysis, clinical examination, elec-
trocardiogram, radiographic examination, and physical measure-
ment. 

Participants 
Of the total 173,205 participants, 113,944 were female; all female 
participants were the final analysis target in this study. 

Study variables 
Breastfeeding experience: Breastfeeding experience was classified 
by answering “Yes” or “No” to the question, “Have you ever fed 
your own milk to your baby?”  

Number of childbirths: The number of childbirths was classified 
into one, two, and three or more. 

Total breastfeeding duration: The total duration of breastfeeding 
was classified as under 6 months, 6 to 12 months, 13 to 36 
months, and 36 months or more. 

Prevalence of female cancers: For the purpose of this study, the op-
erational definition of female cancers included breast cancer, thy-
roid cancer, and cervical cancer. The prevalence of breast cancer 
is the fraction (%) of respondents who answered “Yes” to wheth-
er they had been diagnosed with breast cancer among those who 
answered “Yes” in response to whether they had a history of ma-
lignant tumor. The prevalence of thyroid cancer is the fraction 
(%) of respondents who answered “Yes” to whether they were 
diagnosed with thyroid cancer, among those who answered “Yes” 
to whether they had a history of malignant tumors. The preva-
lence of cervical cancer is the fraction (%) of respondents who 
answered “Yes” to whether they had been diagnosed with cervi-
cal cancer, among those who answered “Yes” to whether they had 
a history of malignant tumors. 

www.strobe-statement.org/.
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Sociodemographic characteristics: Each of the sociodemographic 
variables was classified into three groups: age as 40 years to 49 
years, 50 to 59 years, and 60 years or older; education levels as 
middle school or lower, high school, and higher education; 
monthly household income into under 2 million Korean won 
(KRW), 2 million to 4 million KRW, and 4 million KRW or more. 

Health behaviors: Smoking status was classified as never smoked, 
former smoker, and current smoker; drinking status as never 
drinker, former drinker, and current drinker; regular exercise 
(enough to sweat) as yes or no; BMI as underweight ( < 18.5 kg/
m2), normal weight (18.5–22.9 kg/m2), overweight (23–24.9 
kg/m2), and obese ( ≥ 25 kg/m2). 

Reproductive history: The age at menarche was classified as under 
13 years and 13 years or older; age at menopause into five 
groups: under 40 years, 40 to 44 years, 45 to 49 years, 50 to 54 
years, and 55 years or older. The number of breastfed children 
was classified into one, two, and three or more; age at first child-
birth into three groups: age as under 20 years, 20 to 29 years, 30 
to 39 years, and 40 years older. 

Bias 
No sampling bias was expected since all targets were included in 
the analysis. 

Study size 
Because all target population was included, no study size estima-

tion was needed. 

Data analysis 
The significance level of statistical analysis was set to .05. The 
chi-square test or Fisher exact test was performed to determine 
the difference in the prevalence of female cancers according to 
demographic characteristics, health behaviors, and reproductive 
history. To determine the association between female cancers 
and breastfeeding experience, the number of childbirths, and to-
tal breastfeeding duration, logistic regression was used. The chi-
square test was used to test the model of logistic regression analy-
sis. Four models were constructed for logistic regression analysis 
to correct for potential confounders: Model 1 (simple odds ratio 
[OR]), Model 2 (adjustment for sociodemographic characteris-
tics), Model 3 (adjustment for sociodemographic characteristics, 
and health behaviors), and Model 4 (adjustment for sociodemo-
graphic characteristics, health behaviors, and reproductive histo-
ry). An OR and 95% confidence interval (CI) were calculated. 
Data were analyzed using SAS ver. 9.4 statistics program (SAS 
Institute, Cary, NC, USA).  

Results  

Prevalence of female cancers according to sociodemographic 
characteristics, health behaviors, and reproductive history 
Table 1 shows the distribution of total population (N = 113, 944) 
by sociodemographic characteristics, health behaviors, and re-
productive history. 

Table 1. Prevalence of female cancers according to sociodemographic characteristics, health behaviors, and reproductive history (N=113,944)

Variable Categories 
Total

population, 
n (%)

Prevalence 
of breast 

cancer, n (%)
χ2 test (p)

Prevalence 
of thyroid 

cancer, n (%)
χ2 t-test (p)

Prevalence of 
cervical

cancer, n (%)
χ2 test (p)

Sociodemographic characteristics
 Age (year) 36.95 (< .001) 16.60 (< .001) 82.88 (.001)

40–49 43,460 (38.1) 263 (0.6) 291 (0.7) 163 (0.4)
50–59 45,418 (39.9) 437 (1.0) 404 (0.9) 248 (0.6)
≥60 25,066 (22.0) 217 (0.9) 172 (0.7) 229 (0.9)

 Education level 4.04 (.133) 22.73 (< .001) 19.06 (.001)
≤Middle school 44,362 (39.7) 333 (0.8) 273 (0.6) 302 (0.7)
High school 41,997 (37.5) 344 (0.8) 363 (0.9) 217 (0.5)
>High school 25,499 (22.8) 227 (0.9) 224 (0.9) 113 (0.4)

 Monthly household income 
(million KRW)

2.78 (.249) 12.31 (.002) 34.92 (< .001)
<2 32,705 (35.1) 300 (0.9) 233 (0.7) 248 (0.8)
2–4 39,064 (41.9) 317 (0.8) 352 (0.9) 206 (0.5)
>4 21,509 (23.0) 175 (0.8) 209 (1.0) 82 (0.4)

(Continued to the next page)
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Variable Categories 
Total

population, 
n (%)

Prevalence 
of breast 

cancer, n (%)
χ2 test (p)

Prevalence 
of thyroid 

cancer, n (%)
χ2 t-test (p)

Prevalence of 
cervical

cancer, n (%)
χ2 test (p)

Health behaviors
 Smoking status 15.39 (.001) 4.07 (.131) 6.07 (.048)

No (never) 109,782 (96.4) 905 (0.8) 846 (0.8) 605 (0.6)
Yes (former) 1,489 (1.3) 7 (0.5) 9 (0.6) 13 (0.9)
Yes (current) 2,673 (2.3) 5 (0.2) 129 (0.5) 22 (0.8)

 Drinking status 146.78 (< .001) 21.94 (< .001) 9.28 (.010)
No (never) 75,260 (66.7) 730 (1.0) 629 (0.8) 452 (0.6)
Yes (former) 2,482 (2.2) 50 (2.0) 26 (1.1) 20 (0.8)
Yes (current) 35,141 (31.1) 136 (0.4) 207 (0.6) 167 (0.5)

 Regular exercise
Yes 57,072 (50.5) 558 (1.0) 40.66 (< .001) 509 (0.9) 23.99 (< .001) 315 (0.6) 0.32 (.579)
No 55,972 (49.5) 357 (0.6) 357 (0.6) 323 (0.6)

 Body mass index 15.19 (.002) 7.28 (.064) 10.71 (.013)
Underweight 2,825 (2.5) 37 (1.3) 17 (0.6) 22 (0.8)
Normal 47,586 (41.8) 406 (0.9) 347 (0.7) 231 (0.5)
Overweight 30,288 (26.6) 242 (0.8) 264 (0.9) 176 (0.6)
Obesity 33,245 (29.1) 232 (0.7) 239 (0.7) 211 (0.6)

Reproductive history
 Age at menarche (year) 0.91 (.340) 4.56 (.041) 4.41 (.035)
  <13 5,130 (4.7) 48 (0.9) 53 (1.0) 18 (0.4)
  ≥13 104,697 (95.3) 851 (0.8) 801 (0.8) 603 (0.6)
 Age at menopause (year) 124.81 (< .001) 2.23 (.693) 471.33 (< .001)

<40 3,150 (5.1) 46 (1.5) 34 (1.1) 113 (3.6)
40–44 5,409 (8.7) 130 (2.4) 49 (0.9) 117 (2.2)
45–49 18,892 (30.5) 279 (1.5) 168 (0.9) 180 (1.0)
50–54 28,642 (46.3) 239 (0.8) 239 (0.8) 98 (0.3)
≥55 5,833 (9.4) 42 (0.7) 53 (0.9) 34 (0.6)

 Parity 4.48 (.040) 0.00 (.873) 0.25 (.851)
Yes 108,175 (98.8) 852 (0.8) 827 (0.8) 615 (0.6)
No 1,295 (1.2) 17 (1.3) 10 (0.8) 6 (0.5)

 Number of childbirths  
(person)

22.11 (< .001) 12.24 (.002) 22.03 (< .001)
1 11,002 (10.2) 110 (1.0) 88 (0.8) 47 (0.4)
2 61,200 (56.8) 519 (0.9) 513 (0.8) 310 (0.5)
≥3 35,537 (33.0) 220 (0.6) 223 (0.6) 255 (0.7)

 Age at first childbirth (year) 8.77 (.033) 9.32 (.025) 26.04 (< .001)
<20 1,762 (1.6) 7 (0.4) 5 (0.3) 21 (1.2)
20–29 93,808 (87.6) 727 (0.8) 721 (0.8) 551 (0.6)
30–39 11,237 (10.5) 109 (1.0) 99 (0.9) 35 (0.3)
≥40 266 (0.3) 3 (1.1) 0(0.0) 1 (0.4)

 Breastfeeding experience 13.62 (< .001) 0.10 (.759) 2.83 (.098)
Yes 93,346 (86.5) 700 (0.8) 712 (0.8) 546 (0.6)
No 14,609 (13.5) 152 (1.0) 115 (0.8) 69 (0.5)

 Total breastfeeding  
duration (month)

6.94 (.074) 17.96 (< .001) 10.98 (.012)
<6 9,379 (10.3) 78 (0.8) 80 (0.9) 46 (0.5)
6–12 18,668 (20.5) 147 (0.8) 152 (0.8) 94 (0.5)
13–36 47,348 (51.9) 373 (0.8) 395 (0.8) 271 (0.6)
>36 15,770 (17.3) 94 (0.6) 80 (0.5) 118 (0.8)

KRW: Korean won (1 million KRW is approximately 900 US dollars).

Table 1. Continued
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Analysis of the difference in the prevalence of female cancers 
according to sociodemographic characteristics resulted in the 
verification of significant differences in the prevalence of breast 
cancer, thyroid cancer, and cervical cancer in the age groups 
(p < .001). More specifically, the prevalence of breast and thyroid 
cancer was high in women in their 50s, and the prevalence of cer-
vical cancer in women in their 60s or older. In addition, the prev-
alence of thyroid cancer and cervical cancer showed a significant 
difference depending on education level and monthly household 
income; thyroid cancer was highest in the women with access to 
higher education and monthly household income of 4 million 
KRW or more, while cervical cancer was highest in the women 
educated till middle school or lower and a monthly household 
income of less than 2 million KRW (Table 1). 

Analysis of the difference in the prevalence of female cancers 
according to health behaviors is as follows. Higher prevalence of 
breast cancer was observed in the never-smoked group 
(p = .001), former drinker group (p < .001), regular exercise 
group (p < .001), and the underweight group (p = .002). Higher 
prevalence of thyroid cancer was observed in the former drinker 
group (p < .001) and regular exercise group (p < .001). Higher 
prevalence of cervical cancer was observed in the former smoker 
group (p = .048), former drinker group (p = .010), and under-
weight group (p = .013) (Table 1). 

Analysis of the difference in the prevalence of female cancers 
according to reproductive history is as follows. The prevalence of 
breast cancer showed a significant difference depending on the 
age at menopause (p < .001), the experience of childbirth 
(p = .040), the number of childbirths (p < .001), the age at first 
birth (p = .033), and breastfeeding experience (p < .001). Higher 
prevalence of breast cancer was associated with the age of 40 to 44 
years at menopause, no experience of childbirth, one childbirth, 
the age of 40 years or older at first childbirth, and non-breastfeed-
ing. The prevalence of thyroid cancer showed a significant differ-
ence depending on the age at menarche (p = .041), number of 
childbirths (p = .002), age at first childbirth (p = .025), and total 
breastfeeding duration (p < .001). Higher prevalence of thyroid 
cancer was observed in those who had menarche before the age of 
13 years, two childbirths, were aged 30 to 39 years at first child-
birth, and total less than 6 months breastfeeding duration. The 
prevalence of cervical cancer was found to be significantly associ-
ated with the age at menarche (p = .035), age at menopause 
(p < .001), number of childbirths (p < .001), age at first childbirth 
(p < .001), and total breastfeeding duration (p = .012). Higher 
prevalence of cervical cancer was observed in the age of 13 years 
or older at menarche, the age of under 40 years at menopause, 

more than three childbirths, the age of under 20 years at first 
childbirth, and total of more than 36 months breastfeeding dura-
tion (Table 1). 

Effect of breastfeeding experience, number of childbirths, 
and total breastfeeding duration on the prevalence of 
female cancers 
First, a simple logistic regression analysis (Model 1) of the effects 
of breastfeeding experience (Yes/No), number of childbirths, 
and total breastfeeding duration on the prevalence of breast can-
cer resulted in the verification that higher breast cancer is associ-
ated with non-breastfeeding, lower number of childbirths, and 
shorter total breastfeeding duration. The OR after adjustment 
for sociodemographic characteristics, that is, age, education level, 
and monthly household income (Model 2) was 1.50 (95% CI, 
1.23–1.82) for non-breastfeeding compared to breastfeeding; 
1.64 (95% CI, 1.36–1.99) for two childbirths versus more than 
three and 1.89 (95% CI, 1.45–2.47) for one childbirth versus 
more than three; 1.42 (95% CI, 1.09–1.85) for total breastfeed-
ing duration of 13 to 36 months versus more than 36 months, 
1.60 (95% CI, 1.18–2.19) for 6 to 12 months versus more than 
36 months, and 1.80 (95% CI, 1.25–2.60) for less than 6 months 
versus more than 36 months. The OR after additional adjust-
ment for health behaviors (smoking status, drinking status, regu-
lar exercise, and BMI) to Model 2 (Model 3) was 1.51 (95% CI, 
1.24–1.83) for the non-breastfeeding group; 1.62 (95% CI, 
1.34–1.96) and 1.92 (95% CI, 1.47–2.51) for two childbirths 
and one childbirth, respectively; 1.39 (95% CI, 1.07–1.81), 1.58 
(95% CI, 1.16–2.15), and 1.78 (95% CI, 1.24–2.57) for the total 
breastfeeding duration of 13 to 36 months, 6 to 12 months, and 
less than 6 months, respectively, versus more than 36 months. 
However, the OR after additional adjustment for reproductive 
history (age at menarche, age at menopause, number of breastfed 
children, age at first childbirth) to Model 3 (Model 4) showed 
1.37 (95% CI, 1.09–1.72) higher risk of developing breast cancer 
in the non-breastfeeding group, and no statistically significant 
differences were observed in relation to the number of child-
births and the total breastfeeding duration (Table 2, Figure 1). 

For thyroid cancer prevalence, a simple logistic regression 
analysis (Model 1) of the effects of breastfeeding experience, 
number of childbirths, and total breastfeeding duration on the 
prevalence of thyroid cancer yielded the results that the number 
of childbirths and total breastfeeding duration affected the preva-
lence of thyroid cancer and no statistically significant association 
was observed between breastfeeding experience and thyroid can-
cer. The OR after adjustment for sociodemographic characteris-
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Table 2. Breastfeeding experience, number of childbirths and total breastfeeding duration, and the association of female cancers (breast 
cancer, thyroid cancer, and cervical cancer) (N=113,944)

Variable Categories 
Number of 

total
population

Number of
cancer

patients

OR (95% CI)

Model 1 Model 2 Model 3 Model 4

Breast cancer
 Breastfeeding experience   Yes 93,346 700 1.0 1.0 1.0 1.0

  No 14,609 152 1.39 (1.17–1.66)* 1.50 (1.23–1.82)* 1.51 (1.24–1.83)* 1.37 (1.09–1.72)*
 Number of childbirths (person)   ≥3 35,537 220 1.0 1.0 1.0 1.0

  2 61,200 519 1.37 (1.17–1.61)* 1.64 (1.36–1.99)* 1.62 (1.34–1.96)* 1.38 (0.87–2.19)
  1 11,002 110 1.62 (1.29–2.04)* 1.89 (1.45–2.47)* 1.92 (1.47–2.51)* 0.97 (0.54–1.75)

 Total breastfeeding duration (month)   >36 15,770 94 1.0 1.0 1.0 1.0
  13–36 47,348 373 1.32 (1.06–1.66)* 1.42 (1.09–1.85)* 1.39 (1.07–1.81)* 1.06 (0.79–1.42)
  6–12 18,668 147 1.32 (1.02–1.72)* 1.60 (1.18–2.19)* 1.58 (1.16–2.15)* 1.18 (0.81–1.72)
  <6 9,379 78 1.40 (1.03–1.89)* 1.80 (1.25–2.60)* 1.78 (1.24–2.57)* 1.28 (0.81–2.03)

Thyroid cancer
 Breastfeeding experience   Yes 93,346 712 1.0 1.0 1.0 1.0

  No 14,609 115 1.03 (0.85–1.26) 0.96 (0.78–1.19) 0.98 (0.80–1.21) 0.94 (0.69–1.27)
 Number of childbirths (person)   ≥3 35,537 226 1.0 1.0 1.0 1.0

  2 61,200 513 1.32 (1.13–1.55)* 1.24 (1.03–1.48)* 1.26 (1.05–1.52)* 1.04 (0.67–1.62)
  1 11,002 88 1.26 (0.98–1.61) 1.20 (0.91–1.57) 1.26 (0.96–1.65) 1.28 (0.69–2.38)

 Total breastfeeding duration (month)   >36 15,770 80 1.0 1.0 1.0 1.0
  13–36 47,348 395 1.65 (1.30–2.10)* 1.62 (1.23–2.13)* 1.62 (1.23–2.13)* 1.68 (1.25–2.25)*
  6–12 18,668 152 1.61 (1.23–2.11)* 1.49 (1.08–2.05)* 1.52 (1.10–2.10)* 1.67 (1.13–2.48)*
  <6 9,379 80 1.69 (1.24–2.30)* 1.48 (1.02–2.14)* 1.54 (1.06–2.23)* 2.06 (1.28–3.31)*

Cervical cancer
 Breastfeeding experience   Yes 93,346 546 1.0 1.0 1.0 1.0

  No 14,609 69 0.81 (0.63–1.04) 0.99 (0.75–1.31) 0.98 (0.74–1.29) 0.95 (0.69–1.30)
 Number of childbirths (person)   ≥3 35,537 255 1.0 1.0 1.0 1.0

  2 61,200 310 0.70 (0.60–0.83) 0.97 (0.79–1.19) 0.97 (0.51–1.06) 0.85 (0.53–1.36)
  1 11,002 47 0.59 (0.60–0.81) 0.76 (0.53–1.10) 0.74 (0.51–1.06) 0.76 (0.39–1.51)

 Total breastfeeding duration (month)   >36 15,770 118 1.0 1.0 1.0 1.0
  13–36 47,348 271 0.76 (0.62–0.95) 1.01 (0.78–1.30) 1.01 (0.78–1.31) 1.54 (1.12–2.11)*
  6–12 18,668 94 0.67 (0.51–0.88) 1.00 (0.71–1.40) 1.00 (0.71–1.40) 1.41 (0.92–2.15)
  <6 9,379 46 0.65 (0.47–0.92) 1.20 (0.79–1.81) 1.19 (0.79–1.81) 1.64 (0.98–2.75)

Model 1: Unadjusted. Model 2: adjusted for age (40–49, 50-59, ≥60 years), education level (≤middle school, high school, >high school), monthly 
household income (<2 million Korean won [KRW], 2 million–4 million KRW, >4 million KRW). Model 3: adjusted for Model 2 and smoking status (never, 
former smoker, current smoker), drinking status (never, former drinker, current drinker), regular exercise (yes or no), body mass index (underweight, 
normal, overweight, obesity). Model 4: adjusted for Model 3 and age at menarche (<13, ≥13 years), age at menopause (<40, 40–44, 45–49, 50–54, ≥55 
years), number of breastfed children (1, 2, ≥3 persons), age at first childbirth (<20, 20–29, 30–39, ≥40 years).
*p<.05.

tics, that is, age, education level, and monthly household income 
(Model 2) was 1.24 (95% CI, 1.03–1.48) for two childbirths ver-
sus more than three; 1.62 (95% CI, 1.23–2.13), 1.49 (95% CI, 
1.08–2.05), and 1.48 (95% CI, 1.02–2.14) for the total breast-
feeding duration of 13 to 36 months, 6 to 12 months, and less 
than 6 months, respectively, versus more than 36 months. The 
OR after additional adjustment for health behaviors (smoking 
status, drinking status, regular exercise, and BMI) to Model 2 
(Model 3) was 1.26 (95% CI, 1.05–1.52) for two childbirths ver-

sus more than three; number of childbirths; 1.62 (95% CI, 1.23–
2.13), 1.52 (95% CI, 1.10–2.10), and 1.54 (95% CI, 1.06–2.23) 
for the total breastfeeding duration of 13 to 36 months, 6 to 12 
months, and less than 6 months, respectively, versus more than 
36 months. The OR after additional adjustment for reproductive 
history (age at menarche, age at menopause, number of breastfed 
children, age at first childbirth) to Model 3 (Model 4) showed no 
statistically significant differences in relation to breastfeeding, 
but 1.68 (95% CI, 1.25–2.25), 1.67 (95% CI, 1.13–2.48), and 
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2.06 (95% CI, 1.28–3.31) for the total breastfeeding duration of 
13 to 36 months, 6 to 12 months, and less than 6 months, respec-
tively, versus more than 36 months, showing the greatest thyroid 
cancer risk at the shortest total breastfeeding duration (Table 2, 
Figure 1). 

Lastly, for cervical cancer prevalence, a simple logistic regres-
sion analysis (Model 1) of the effects of breastfeeding experience, 
number of childbirths, and total breastfeeding duration on the 
prevalence of cervical cancer resulted in the findings that number 
of childbirths and total breastfeeding duration are factors affect-
ing the prevalence of cervical cancer. However, in Model 2 con-
structed by adjusting for sociodemographic characteristics (age, 
education level, and monthly household income) and Model 3 
constructed by additionally adjusting for health behaviors 
(smoking status, drinking status, regular exercise, and BMI) to 
Model 2, no statistically significant factors were verified. In Mod-
el 4 constructed by additionally adjusting for reproductive histo-
ry (age at menarche, age at menopause, number of breastfed chil-
dren, and age at first childbirth) to Model 3, the OR was 1.54 
(95% CI, 1.12–2.11) for total breastfeeding duration of 13 to 36 
months versus more than 36 months (Table 2, Figure 1). 

Discussion 

This epidemiological study was conducted to determine the as-
sociation between breastfeeding and the prevalence of breast, 
thyroid, and cervical cancers as the major female cancers in Ko-
rean women based on the KoGES.  

Higher prevalence of breast cancer in the non-breastfeeding 
group 
Finally, after adjusting sociodemographic characteristics, health 
behaviors, and reproductive history, the prevalence of breast can-
cer was 1.37 times higher in the non-breastfeeding group com-
pared with the breastfeeding group. However, no statistically sig-
nificant differences were observed in the number of childbirths 
and total breastfeeding duration. It is worth noting that even after 
adjusting for various sociodemographic and lifestyle factors relat-
ed to breast cancer risk, as well as reproductive history, which can 
be considered as the exposure factor to sex hormones, the preva-
lence of breast cancer was higher in the non-breastfeeding group 
compared with the breastfeeding group. In the study conducted 
by Park et al. [20], the relative risk for breast cancer was 1.03 
times higher in women with no breastfeeding experience, similar 
to the result of this study. It is noteworthy that breastfeeding’s ef-
fect on breast cancer was confirmed even after considering men-
arche, menopause, childbirth age, and healthy lifestyle, which are 
reported as major risk factors for breast cancer [20]. However, 
the result for breastfeeding duration and breast cancer prevalence 
differs from previous studies. In a non-Korean meta-analysis 
study, breastfeeding for 12 months or longer reduced the risk of 
breast cancer compared to non-breastfeeding [14]. Also, in the 
study conducted by Kim et al. [16], the average duration of 
breastfeeding of 11 to 12 months reduced risk of breast cancer by 
54% compared with the duration of 1 to 4 months among Kore-
an women. The variable about breastfeeding duration is a sec-
ondary data collected in a self-reported form for total breastfeed-
ing period, which should be considered as it has a limitation to 
the precision of the data analysis. There is a need to analyze the 

Figure 1. The relationship between total breastfeeding duration and (breast, thyroid, and cervical cancer). *p<.05.
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risk of breast cancer depending on the breastfeeding duration in 
Korean women through the prospective research design. 

Lower prevalence of thyroid cancer in the longer 
breastfeeding duration group 
After adjusting for the sociodemographic characteristics, health 
behavioral factors recommended for cancer prevention [6], and 
reproductive history in Korean adult women (40 years or older), 
the prevalence of thyroid cancer was 1.68, 1.67, and 2.06 times 
higher for the total breastfeeding duration of 13 to 36 months, 6 
to 12 months, and less than 6 months, respectively, versus more 
than 36 months with statistical significance. This is similar to the 
results of a non-Korean study in which it was verified that longer 
breastfeeding duration was associated with a lower prevalence of 
thyroid cancer [15]. The study of some female thyroid cancer 
patients in Korea also reported that breastfeeding period and the 
number of breastfeeding babies were associated with the risk of 
thyroid cancer [18]. A dose-response relationship between the 
total breastfeeding duration and the prevalence of thyroid cancer 
has thus been potentially confirmed in Korean women as well. 
Although it could not explain the biological mechanism underly-
ing the inverse association between breastfeeding and thyroid 
cancer fully, it was understood that breastfeeding inhibits ovula-
tion and can thus decrease the endogenous estrogen that could 
affect the proliferation of malignant thyroid cells [15]. A non-Ko-
rean study verified the association between female estrogen ex-
posure and thyroid cancer by demonstrating the growth-stimu-
lating effect of estradiol on benign and malignant thyroid cells 
[21]. The risk of thyroid cancer was reported to decrease in the 
cases of breastfeeding, oral contraceptive use, and old age at first 
pregnancy [22]. Along with previous studies, our results support 
the evidence that breastfeeding may reduce the risk of thyroid 
cancer in women by suppressing ovulation and reducing expo-
sure to endogenous estrogen. But other reported risk factors that 
include diabetes, obesity, genetic predisposition, radiation, pol-
lutants, and diet need to be considered [23]. 

Increased prevalence of cervical cancer for the shorter 
breastfeeding duration group 
After adjusting for sociodemographic characteristics, health be-
haviors, and reproductive history, the prevalence of cervical can-
cer significantly increased by 1.54 times for the total breastfeed-
ing duration of 13 to 36 months versus ≥ 36 months. There is a 
lack of previous research on the association between cervical 
cancer and breastfeeding duration, although a Moroccan study 
[24] reported that no significant difference was observed in the 

relationship between breastfeeding and cervical cancer. There-
fore, repeat studies are needed to confirm the difference in the 
incidence rate of cervical cancer depending on breastfeeding ex-
perience and breastfeeding duration. The uterine cervix is a part 
of the female reproductive tract that responds very well to estro-
gen [25]. A recent meta-analysis reported that breastfeeding re-
duces the risk of estrogen-affected endometrial cancer, which 
suggests the need to examine the relationship between cervical 
cancer and breastfeeding in the given context [26]. And it was re-
ported that contraceptives, obstetric history, sexually transmitted 
diseases, tobacco, nutrition, and immune system are factors that 
affect the development of cervical cancer [10,27]. When epide-
miologists study the relationship between breastfeeding and cer-
vical cancer in the future, other risk factors, including HPV infec-
tion, which is known to be the main etiology of cervical cancer, 
should be considered. 

This study has the limitation of not being able to clarify the 
causal relation between breastfeeding and female cancers and the 
nature of secondary data analysis limiting including other specif-
ic variables. We suggest future research to conduct repeat studies 
in a large-scale cohort study and case-control designs to elucidate 
the epidemiological relationship and mechanisms that can link 
breastfeeding and the occurrence of female cancer. 

In conclusion, this study was conducted to identify the associ-
ation between breastfeeding and the prevalence of breast, thy-
roid, and cervical cancer as the leading female cancers, based on 
the representative KoGES urban cohort. Even after adjusting for 
sociodemographic characteristics, health behavior, and repro-
ductive history, the prevalence of breast cancer was higher in the 
non-breastfeeding group, and the prevalence of thyroid and cer-
vical cancer became higher with a decrease in the total breast-
feeding duration. Future studies are also needed on modifiable  
factors related to female cancers, such as stress, environment, and 
lifestyle. Currently, in Korea, the rate of exclusive breastfeeding 
for infants under 6 months of age is as low as 18.3%, which is far 
below the 50% target of the World Health Organization [28]. 
Over the past 20 years, exclusive breastfeeding rate in developed 
countries has increased sharply [29] and 40% of infants under 6 
months of age are exclusively breastfed globally [11]. Thus is 
necessary to double its efforts to raise the breastfeeding compli-
ance rate of Korean women. Results of this study are significant 
in that they can be used as the basic data for establishing the ra-
tionale for setting up policy promotional efforts to encourage 
breastfeeding compliance for the prevention of female cancer 
among Korean women. 
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자연주의 출산한 여성의 출산실태와 회음부 손상: 일개 자연주의 출산 
병원 의무기록을 중심으로
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Childbirth outcomes and perineal damage in women with natural 
childbirth in Korea: a retrospective chart review
Kyung Won Kim1, Sunhee Lee2

1Department of Nursing, Daegu Haany University, Daegu, Korea
2Department of Nursing, Gimcheon University, Gimcheon, Korea

Purpose: This study aimed to determine the actual state of childbirth in Korean women with natu-
ral childbirth and the degree of damage to the perineum during childbirth. 
Methods: This retrospective study analyzed the medical records of mothers who had natural child-
birth at a hospital in Seoul, Korea in 2018. Data from 358 women with cephalic births at greater than 
37 gestational weeks were analyzed. To determine natural childbirth characteristics and the degree 
of damage to the perineum, descriptive statistics were done. The difference in the degree of perineal 
injury according to obstetric characteristics was analyzed using independent t-test and one-way anal-
ysis of variance. 
Results: The mean age was 33.18±3.68 years, and 49.2% were primiparas, while 39% gave birth 
with a doula. The degree of perineal damage differed by age (F=9.15, p<.001), parity (t=19.13, 
p<.001), number of births in multiparity (F=3.68, p=.027), previous vaginal delivery in multiparity 
(F=3.00, p=.032) and birthing posture (F=7.44, p<.001). Having received therapeutic procedures 
(t=–4.62, p<.001), specifically fluid administration (t=–2.72, p=.007), oxygen supply (t=–2.76, 
p=.006) and epidural anesthesia (t=–2.77, p=.006) were statistically significant for perineal damage. 
There were no differences, however, by gestational period, doula use, water room use in labor, baby 
head circumference, or birth weight. 
Conclusion: Study findings suggest that support for older women, primiparas, and those who re-
quire therapeutic procedures may help to decrease the possibility of perineal damage during child-
birth. As perineal damage was also associated with birthing posture, this should be considered when 
providing intrapartum nursing care. 

Keywords: Lacerations; Natural childbirth; Parity; Perineum; Pregnancy 

주요어: 열상; 자연주의 출산; 출산력; 회음; 임신
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Introduction 

조산원에서 이루어지던 많은 수의 자연분만(vaginal delivery)이 병

원 분만으로 옮겨가면서 우리의 출산문화는 변화를 맞게 되었다

[1]. 전국민 의료보험을 시작으로 국내 자연분만의 99.5%가 병원에

서 이루어지며[2], 여성들은 조산사가 가진 출산지식과 기술보다는 

첨단 의료장비가 있고 감염 관리가 잘되는 병원에서의 출산을 선호

하여 왔다[3]. 여기에는 병원 출산에 무통분만이 도입되고 고위험 

임신과 출산 시 응급상황에 상대적으로 잘 대처할 수 있어 안전하

게 출산을 할 수 있다는 이유도 작용을 하였다.

실제 여성들은 첨단 의료장비로 산부와 태아의 건강을 살피면서 

안전하게 출산할 수 있다는 점에서 병원 자연분만을 선택하였지만 

병원 의료서비스에 대한 만족도는 조산원보다 낮은 것으로 나타났

다[4]. 더욱이, 여성들은 출산과정에서 겪은 비인격적인 대우와 과

도한 의료 처치로 위축되면서 의료인이 주도하는 분만을 따라가기

보다는 스스로가 몸의 주체가 되어 출산에 참여하는 자기 주도적인 

출산[5]과 의료적 처치가 개입되지 않는 자연주의 출산(natural 
childbirth) 방법[6]을 찾게 되었다.

자연주의 출산은 마취, 진정, 수술 등을 배제하고 자연스럽게 질

을 통해 아기를 낳는 것으로[7], 의사와 조산사가 있는 공간에서 산

부 스스로 진통과 출산을 주도하거나 둘라(doula) 교육을 받은 출산

전문가의 도움을 받는다[8]. 국외 자연주의 출산연구를 보면 회음절

개술을 선택적 시술로 바꾸고 다양한 비약물적 통증조절법을 적용

하니 산부의 불안도가 낮아지고 출산 만족도와 성취감이 높았으며

[9] 자연주의 출산에 둘라 지지가 병행되면서 통증과 출산시간이 감

소되었다고 한다[10]. 그러나 국내의 경우 자연주의 출산을 하는 기

관도 많지 않은 데다 둘라 지지 프로그램 개발[8]과 아버지의 둘라 

참여[11], 수중실을 사용한 출산[12]에 관한 연구만 있을 뿐 자연주

의 출산의 분만 진행과정과 그 성과를 파악한 연구는 부족한 실정

이다. 덧붙여 안전한 출산과 응급상황에 대처한다는 명목으로 시행

되던 회음절개술, 삭모, 관장이 비인간적인 처치로 평가되고 있다

[13]. 회음절개술의 경우 회음부 손상을 최소화하면서 질 입구의 직

경을 늘려 출산 진행을 촉진한다는 취지로 시행하여 왔으나[14], 이

로 인해 산모는 출혈과 감염에 노출되며 절개방법과 시술자에 따라

서 3–4도 회음 열상을 입는 경우가 많고 산모에게 요실금은 물론 

직장과 질의 누공이 발생하는 등[15-17]의 문제가 있어 의료적 개

입이 없는 자연주의 출산방식에 대한 관심이 고조되고 있다.

회음절개술을 적용하지 않는 자연주의 출산에서도 회음부 손상

이 92.7%이지만, 대부분 1–2도의 열상인 점을 감안한다면[12] 자연

주의 출산 산부의 출산 실태를 통해 회음부 손상 정도를 파악해보

는 것도 필요하다. 초산, 기구분만, 신생아의 체중이 회음부 손상을 

유발하며[17] 산부의 연령, 과숙임신, 유도분만, 분만2기 지연, 경

막외 마취가 회음손상의 위험인자임[17-19]을 보고한 연구결과를 

확인하여 향후 회음손상을 줄이는 방안을 모색할 수 있을 것이다.

이에 본 연구에서는 자연주의 출산을 한 여성들의 출산 실태를 

파악하여 자연주의 출산방법과 그 내용을 확인하고자 하였다. 덧붙

여, 회음절개술을 적용하지 않은 자연주의 출산에서 회음부 손상 

정도와 그 관련 요인들도 확인하여 자연주의 출산을 하는 여성들을 

위한 기초자료로 제공하고자 한다.

본 연구의 목적은 자연주의 출산 여성의 출산 실태와 출산과정

에서 발생하는 회음부 손상 정도를 파악하는 것이다. 구체적인 목

적은 다음과 같다.

1) 자연주의 출산 여성의 출산 실태와 회음부 손상 정도를 확인한다.

2) 자연주의 출산 여성의 산과적 특성에 따른 회음부 손상 정도의 

차이를 확인한다.

Summary statement
• What is already known about this topic?

Perineal damage in vaginal delivery is influenced by neonatal head circumference and birth weight. However, most studies have 
been based on hospital-based deliveries, where episiotomy is common.

• What this paper adds
This retrospective review of women with natural childbirth in Korea found that the degree of perineal injury was affected by age, 
parity, previous vaginal delivery, birthing posture, and therapeutic procedures. However, it was not related to the baby’s head cir-
cumference and weight, nor use of doula or water room use in labor.

• Implications for practice, education, and/or policy
The relationship between perineal damage and birthing posture, a modifiable factor, can be considered when supporting women 
in natural childbirth. Future studies are needed to further elucidate the effect of birth posture, doula support during childbirth, 
and water room use in labor on damage to the perineum.
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score) 등이었다.

자료 수집

본 연구자는 연구 실시 기관을 방문하여 일개 의무기록을 검토하고 

연구 실시기관에서 제공해줄 수 있는 항목을 논의 후 항목을 체계

적이며 통일된 방식으로 검토할 수 있도록 코딩북을 만들어 연구보

조원 1명을 교육하였다. 연구보조원은 연구 실시 기관에 근무하는 

조산사이며 석사 학위 소지자로 의무기록 검토 및 자료입력 방법에 

대해 잘 알고 있었으며, 연구자료는 개인정보를 식별할 수 없도록 

일련의 번호를 부여하여 제공받았다. 연구보조원은 2019년 7월 1
일에서 7월 31일까지 대상자의 의무기록 내용을 코딩 북에 자료 입

력하였다. 연구에 필요한 대상자의 일반적, 산과적 특성 및 출산 관

련 자료는 연구 실시 기관 원장의 동의를 거쳐 대상자의 개인정보

가 식별되지 않는 범위 내에서 제공받았다.

자료 분석

자료는 IBM SPSS Statistics ver. 28.0 for Windows (IBM Corp., 

Armonk, NY, USA)를 이용하여 출산 실태에 관한 자료를 빈도, 백

분율, 평균, 표준편차로 분석하였다. 일반적 및 산과적 특성에 따른 

회음부 손상 정도의 차이는 독립 t 검정 및 일원분산분석을 이용하

여 분석하였다.

Results 

연구 대상의 출산 실태와 회음손상 정도

자연주의 출산을 한 여성의 평균 연령은 33.18±3.68세이며 임신 

전 BMI 평균은 20.94±2.82 kg/m2, 체중 증가는 평균 11.76±4.30 

kg이었다. 초산부가 49.2%, 경산부가 50.8%였으며 39–40주 출산

이 67.1%였다. 출산 경험자 중 이전 질식분만 경험자가 168명

(92.3%)이었고 이전 제왕절개 대상자는 20명(11.0%)이었다. 전체 

대상자 중 둘라 출산이 139명(38.8%)이고 수중실에서 진통한 경우

가 103명(28.8%)이었으며 아기 출산 시의 자세는 반좌위가 156명

(43.6%)이었고 그 다음으로 수중에서 앉아서, 옆으로 누워서, 앉아

서, 엎드려서 순이었다. 출산한 아기는 남아가 53.6%이고 아기 머

리둘레는 평균 34.46±1.19, 출생 시 체중은 평균 3.34 kg이었다

(Table 1).

대상자 중 3명(0.8%)만 회음절개술을 받았으며 회음절개술을 받

지 않은 대상자 중 1도 열상이 156명(43.6%), 2도 열상이 166명

(46.4%)이었고 3도와 4도 열상은 8명(0.2%)과 1명(0.3%)이었다

(Table 2). 분만1기 소요시간은 637.54±738.70분(약 10.6시간)으

로 평균범위 내[21]에 있었으며, 분만2기 소요시간은 8.65±32.80
분, 분만3기 소요시간은 19.78±15.85분이었다. 분만 동안 대상자

의 35.5%가 1개 이상의 치료적 처치를 받았는데 항생제 투여가 

Methods 

Ethics statement: This study was approved by the Institutional 
Review Board (IRB) of Gimcheon University (GU-201905-
HRa-05-02-9), and obtaining informed consent was exempt-
ed by the IRB because data collection was done from chart 
reviews; there was no sensitive information and the data were 
anonymous.

연구 설계

본 연구는 자연주의 출산을 하는 병원의 의무기록을 분석하여 출산 

실태와 회음부 손상 정도를 파악하기 위한 후향적 조사연구이다.

연구 대상

연구 대상자는 국내에서 자연주의 출산을 시도하는 의료기관 중 본 

연구의 목적을 이해하고 동의한 서울 소재 일개 산부인과 병원에서 

후향적으로 선정하였다. 본 기관은 자연주의 출산을 위해 간호조산

사와 자격을 갖춘 둘라가 함께 출산을 수행하고 있었다. 2018년도 

1월 1일에서 12월 31일까지의 기간 중 37주 이상, 두정위로 자연

주의 출산을 한 397명의 여성 중 34명(외국인, 조기 출산, 유도분

만, 미성년자, 그리고 둔위 출산)을 제외한 363명을 일차 선별하였

다. 연구자는 일차 선별한 대상자의 의무기록을 검토하여 내용이 

불충분한 5명의 의무기록을 제외하고 총 358명 여성 대상자의 의

무기록을 분석하였다. 본 대상자들의 의무기록은 단일기관 전체 대

상을 표본으로 하여 표본편향은 없었다.

연구 도구

자연주의 출산 여성의 실태에 관한 도구는 의무기록을 중심으로 도

구를 선정하였다. 일반적 특성으로는 연령(세), 체중 증가(< 11.5 

kg, 부족; 11.5–16.0 kg, 적정; > 16 kg, 과잉), 임신 전 체질량지수

(body mass index, BMI), 출산 시 BMI [20]이며 BMI는 < 18.5 kg/

m2가 저체중, 18.5–22.9 kg/m2를 정상, 23–24.9 kg/m2를 과체중, 

≥25 kg/m2를 비만으로 분류하였다[21].

산과적 특성으로는 출산력(초산부, 경산부), 경산부의 출산횟수

(1–6회), 재태기간(주), 경산부에서 이전 질식분만(횟수), 경산부에

서 이전 제왕절개 분만(유무), 둘라와 출산(유무), 분만1기에서의 

수중실 사용(유무), 출산 동반자(남편, 친정모, 형제자매, 기타), 회

음부 손상 정도(회음절개술 유무에 따라 손상 없음; 경증, 1–2도 열

상; 중증, 3–4도 열상), 아기 출산 시의 자세(반좌위, 수중에 앉아

서, 옆으로 누워서, 앉아서, 엎드려서), 분만 1–3기 소요시간(분), 

치료적 처치(유무), 치료적 처치 종류(항생제 투여, 수액 투여, 산소 

공급, 경막외 마취, 인공 양막 파열), 아기 성별(남, 여), 아기 머리

둘레(cm), 아기 출생 시 체중(g), 1분과 5분의 아프가 점수(Apgar 
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Table 1. Differences in degree of perineal injury in women with natural childbirth (N=358)

Variable Categories n (%) Degree of perineal injury, 
mean±SD t/F p

General characteristics
 Age (year) ≤25 8 (2.2) 1.50±1.06 9.15 < .001
 26–30 79 (22.1) 1.82±0.59
 31–35 168 (46.9) 1.38±0.65
 36–40 97 (27.1) 1.31±0.61
 ≥41 6 (1.7) 1.0±0.00
 Weight gain (kg) <11.5 169 (47.2) 1.43±0.65 1.62 .198
 11.5–16 144 (40.2) 1.44±0.69
 >16 45 (12.6) 1.62±0.61
 Pre-pregnancy BMI (kg/m2) <18.5 53 (14.8) 1.49±0.60 0.83 .476
 18.5–22.9 240 (67.0) 1.45±0.68
 23.0–24.9 38 (10.6) 1.55±0.64
 ≥25.0 27 (7.6) 130±0.60
 BMI  at delivery (kg/m2) <18.5 0 (0.0) 0.05 .995
 18.5–22.9 82 (22.9) 1.45±0.63
 23.0–24.9 102 (28.5) 1.46±0.67
 ≥25.0 174 (48.6) 1.45±0.68
Obstetric characteristics
 Parity Primiparity 176 (49.2) 1.94±0.50 19.13 < .001
 Multiparity 182 (50.8) 0.99±0.43
 Number of births in multiparity 2 141 (38.4) 0.99±0.36 3.68 .027
 3 38 (10.6) 1.03±0.59
 4 or more 3 (1.2 0.33±0.57
 Gestational period (week) 37–38 68 (19.0) 1.32±0.65 1.72 .180
 39–40 240 (67.1) 1.48±0.66
 ≥41 50 (13.9) 1.52±0.67
 Previous vaginal delivery in multiparity None 14 (7.7) 1.14±0.36 3.00 .032
 1 135 (74.2) 0.99±0.37
 2 30 (16.5) 97±0.61
 3 or more 3 (1.6) 0.33±0.57
 Previous cesarean section in multiparity Yes 20 (11.0) 1.15±0.36 –2.03 .052
 No 162 (89.0) 0.97±0.43
 Birth with doula Yes 139 (38.8) 1.47±0.62 –0.27 .781
 No 219 (61.2) 1.45±0.69
 Water room use in labor Yes 103 (28.8) 1.47±0.69 –0.19 .847
 No 259 (71.2) 1.45±0.65
 Episiotomy Yes 3 (0.8) 1.67±0.57 –0.55 .582
 No 355 (99.2) 1.45±0.66
 Birthing posture Semi-fowlers 156 (43.6) 1.52±0.66 7.44 < .001
 Sitting position in the water 74 (20.7) 1.31±0.70
 Side-lying 61 (17.0) 1.26±0.57
 Sitting 47 (13.1) 1.83±0.56
 Hand knee 20 (5.5) 1.20±0.61
 Therapeutic procedures Yes 127 (35.5) 1.67±0.65 –4.62 < .001
 No 231 (64.5) 1.34±0.64
 Therapeutic procedure type for ‘yes’ response 

(n=127)
Antibiotic –1.23 .222
 Yes 83 (65.4) 1.72±0.63
 No 44 (34.6) 1.57±0.69

 Hydration –2.72 .007
  Yes 63 (49.6) 1.83±0.66
  No 64 (50.4) 1.52±0.61
 Oxygen –2.76 .006
  Yes 28 (22.0) 1.96±0.63
  No 99 (78.0) 1.59±0.63

(Continued to the next page)
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Table 2. Degree of perineal damage in women with natural childbirth (N=358)

Variable Categories n (%) Mean±SD
Degree of perineal injury Episiotomy (degree) 3 (0.8) 1.67±0.57

 1 1 (0.3)
 2 2 (0.5)
No episiotomy (degree) 355 (99.2) 1.45±0.66
 Intact 24 (6.7)
 1 156 (43.6)
 2 166 (46.4)
 3 8 (2.2)
 4 1 (0.3)

Labor time (minute)  Stage I 637.54±738.70
Stage II 8.65±32.80
Stage III 19.78±15.85

Type of therapeutic procedure (n=209†) Antibiotics 83 (39.7)
Hydration 63 (30.1)
Oxygen 28 (13.4)
Epidural anesthesia 18 (8.6)
Artificial rupture of membrane 17 (8.1)

Birth companion Husband 357 (99.7)
Mother 1 (0.3)

Apgar score 1 minute 7.98±1.97
 6 3 (0.8)
 7 1 (0.3)
 8 353 (98.6)
 9 1 (0.3)
5 minutes 8.99±0.09
 8 3 (0.8)
 9 355 (99.0)

†Number of duplicate responses: including cases where one person received more than one.
Stage I: true labor to full cervical dilatation; stage II: full cervical dilatation to childbirth; stage III: childbirth to placenta birth.

Variable Categories n (%) Degree of perineal injury, 
mean±SD t/F p

 Epidural anesthesia –2.77 .006
  Yes
  No 18 (14.2) 2.06±0.53
 AROM 109 (85.8) 1.61±0.65
  Yes 0.94 .346
  No 17 (13.4) 1.53±0.94
 110 (86.6) 1.69±0.60
 Baby’s sex Male 192 (53.6) 1.45±0.62 –0.06 .947
 Female 166 (46.4) 1.46±0.71
 Baby head circumference† (cm) <32.5 13 (3.6) 1.46±0.77 0.24 .864
 32.5–34.3 163 (45.5) 1.44±0.62
 34.3–36.3 165 (46.1) 1.45±0.70
 ≥36.4 17 (4.7) 1.58±0.71
 Baby body weight† (g) <2,750 14 (3.9) 1.57±0.51 1.95 .121
 2,750–3,340 163 (45.5) 1.53±0.64
 3,350–4,140 173 (48.3) 1.39±0.70
 ≥4,150 8 (2.2) 1.13±0.35

AROM: Artificial rupture of membrane; BMI: body mass index.
†Baby head circumference and body weight were categorized according to less than 10%, 10%–50%, 50%–90%, over 90%.

Table 1. Continued
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39.7%, 수액 공급이 30.1%였다. 대상자의 99.7%는 출산 시 동반자

가 남편이었으며 출생한 아기의 아프가 점수는 1분 평균 7.98±

1.97, 5분 평균 8.99±0.09점이었다(Table 1).

연구 대상의 특성에 따른 회음부 손상 정도의 차이

본 연구에서 대상자의 일반적 특성에 따른 회음부 손상 정도는 대

상자의 나이(F=9.15, p < .001)와 통계적으로 유의한 차이가 있었

으며 체중 증가(F=1.62, p=.198), 임신 전 BMI (F=0.83, p=.476)

와 분만 시 BMI (F=0.05, p=.995)는 통계적으로 유의한 차이가 

없었다.

대상자의 산과적 특성에 따른 회음부 손상 정도는 출산력

(t=19.13, p < .001), 경산부의 출산횟수(F=3.68, p=.027)와 이전 

질식분만(F =3.00, p =.032), 아기 출산 시의 자세(F =7.44, 

p < .001), 치료적 처치 유무(t=–4.62, p < .001)와 통계적으로 유의

한 차이가 있었다. 치료적 처치의 종류로는 수액 투여 유무(t=–

2.72, p=.007), 산소 공급 유무(t=–2.76, p=.006), 경막외 마취 유

무(t=–2.77, p=.006)와 통계적으로 유의한 차이가 있었다. 그러나 

재태기간(F=1.72, p=.180), 둘라와 출산 유무(t=–0.27, p=.781), 

진통 시 수중실 사용 유무(t =–0.19, p=.847), 회음절개술 유무

(t=–0.55, p=.582) 및 치료적 처치 중에서는 항생제 사용 유무

(t=–1.23, p=.222), 인공 양막 파열 유무(t=0.94, p=.346)와 회음

부 손상 정도가 통계적으로 유의한 차이가 없었다.

또한 출생한 아기의 성별(t=-0.06, p=.947), 머리둘레(F=0.24, 

p=.864), 아기의 체중(F=1.95, p=.121)과 회음부 손상 정도는 통

계적으로 유의하지 않았다(Table 2).

Discussion 

본 연구에서 대상자들은 의료적인 개입이 없는 자연주의 출산을 시

도하였으며 출산 중 회음절개술이 필요한 대상자 3명을 제외하고

는 대상자 358명에서 모두 예방적 회음절개술을 시행하지 않아 세

계보건기구[22]와 미국산부인과 학회의 회음절개에 대한 권고사항

을 잘 따르고 있었다.

먼저 산과적 특성을 살펴보면, 대상자의 50.8%가 경산부였으며 

2번째 출산이 가장 많았지만 4번 이상의 출산도 0.9%나 되어 자연

주의 출산을 선택하는 여성들이 다자녀를 선호하는 것으로 추정할 

수 있었다. 경산부의 92.3%가 질식분만 경험이 있었으나 이전 분

만이 자연주의 출산인지 구분되지 않아 산전 진찰의 부정적 느낌과 

이전 자연주의 출산 경험이 자연주의 출산 선택의 영향요인임을 보

고한 연구[13]와 비교할 수 없었다. 본 연구에서 자연주의 출산을 

선택한 초산부도 49.2%로 상당한 비율을 보였다. 이는 TV 프로그

램 및 유명인들의 자연주의 출산 경험이 소개되는 등[18] 자연주의 

출산에 대해 정보가 보편화되고, 출산의 주체로 자기 결정권을 갖

기 원하기 때문으로[13] 여겨진다. 또한 대상자들은 출산 동안 직

접 남편의 지지를 받았는데 Lee와 Park [13]은 고립된 출산에서 아

기와 남편까지 또 다른 주체자가 되는 점에서 고무적이며, 더 이상 

낯선 출산방법이 아닌 자연주의 출산과 관련한 더 많은 연구가 필

요함을 시사하였다.

본 연구에서 회음절개술을 시행하지 않은 대상자의 90%는 1도

나 2도의 경증 회음부 열상이 있었지만, 3도 이상의 중증 회음부 

열상 대상자는 2.5%였다. 이는 병원에서 의료인 중심으로 진행되

는 질 분만(vaginal delivery) 대상자의 5%가 3도와 4도 회음부 열상

인 것[17]과 비교하면 낮은 수치로, 자연주의 출산을 할 경우 중증 

회음부 열상 비율이 적음을 의미한다. Baek [18]도 회음절개술을 

하지 않아 생긴 열상은 깊지 않아 통증이 적고 회복기간이 짧다고 

보고하면서 자연주의 출산 대상자들의 중증 회음부 열상의 비율이 

낮은 것을 설명하고 있다.

본 연구에서 대상자의 회음부 손상 정도는 대상자의 나이와 관

련이 있었다. 31–35세 대상자가 168명, 36–40세 대상자가 97명으

로, 출산력, 경산부에서의 출산횟수, 이전 분만 경험과 연관시켜 볼 

수 있다.

본 연구에서 초산부가 경산부보다 회음부 손상 점수가 높았고 

경산부에서 이전 질식분만 경험이 없는 대상자가 이전 질식분만 경

험이 있는 대상자보다 회음부 손상 점수가 높아 질식분만 경험을 

포함한 출산력이 회음부 손상과 관계 있음을 확인하였다. 회음절개

를 시행한 대만의 산부 대상 연구에서 Hsieh 등[20]도 초산부가 경

산부보다 중증의 회음부 손상으로 고통을 겪으며 출산력이 회음부 

손상의 강력한 예측인자임을 보고하였고, 메타분석 연구[19]도 초

산부일수록 회음부 손상과 관련성이 높다고 보고하여, 출산력이 회

음부 손상과 관련이 있는 것으로 파악되었다.

그러나, 이들 연구는 자연주의 출산 대상자에 대한 정확한 명시

가 없어 본 연구의 결과와 비교하는 것이 제한적이다. 따라서 본 연

구는 회음절개를 대부분 적용하지 않은 대상자의 회음부 손상 정도

를 보고한 데 의의가 있다.

본 연구에서 회음부 손상은 1가지 이상의 치료적 처치를 받은 대

상자와 처치가 불필요한 대상자와 관련이 있었다. 치료적 처치에서 

경막외 마취, 산소 공급, 수액 투여와 회음부 손상이 관련이 있었는

데 경막외 마취가 가장 높았으나 대상자가 18명으로 대상자의 수가 

적어 타당성을 제시하기 어려웠다. Goueslard 등[23]과 Chia와 

Huang [17]은 경막외 마취가 회음절개술의 위험을 더 높인다고 하

였고 Garcia-Lausin 등[24]은 경막외 마취 대상자의 1.7%에서 심한 

회음부 손상이 발생한다고 하였으나, 회음부 손상은 경막외 마취보

다는 분만의 유형에 따라 달라지며[22] 경막외 마취가 심한 회음부 

손상을 예방한다[25]는 연구가 있어 그 관련성을 명확히 설명할 수 

없었다.

본 연구에서 아기 출산 시의 자세가 회음부 손상과 관련성이 있
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었는데, 좌위에서 회음부 손상 점수가 가장 높았고, 반좌위가 그 다

음으로 회음부 손상 점수가 높았다. Hauck 등 [26]은 반좌위가 심

한 회음부 손상을 줄이고 쇄석위가 심한 회음부 손상에 영향을 주

었다고 했으며, Gupta 등[27]은 직립자세를 취한 여성이 똑바로 누

운 자세를 취한 여성보다 2도 회음부 열상의 비율이 낮았다고 하여 

출산시의 자세와 회음부 손상의 관련성이 있음을 보고하였다. 그러

나 본 연구에서 좌위 자세로 아기를 출산한 경우는 13.1%에 불과

하였고 산부의 선택, 돌보는 사람의 선호도, 의학적 처지에 따른 다

양한 출산자세를 비교한 연구[27]도 대상자 수가 적어 본 연구결과

와 비교하는 데는 무리가 있었다. 향후 연구를 통해 출산 시의 자세

와 회음부 손상 정도를 파악하는 것이 필요하다고 생각된다. 또한 

출산 중의 다양한 자세 변경이 권장되므로[27] 향후 연구는 이를 

고려할 필요가 있다.

본 연구의 자연주의 출산 대상자 중 둘라와 출산한 대상자는 

38.8%였다. 모든 대상자가 남편과 가족의 지지를 받고 있음에도 

불구하고 분만을 도와주는 전문가를 필요로 한다는 것은 놀라운 일

로, 둘라가 산모에게 전문적인 정보와 정서적 지지를 제공하여 출

산을 이끌 수 있으며 둘라 출산을 한 여성은 만족감과 성취감이 높

았다는 보고[9]와 일맥 상통한다. 본 연구에서 둘라 출산은 회음부 

손상과 관련이 없었는데 이는 전체 자연주의 출산 대상자의 38.8%

만이 둘라 출산을 하였기 때문으로 생각한다. 본 연구에서는 수중

실에서 진통 과정을 진행한 대상자도 103명(28.8%)이었으며 이중 

74명(71.8%) 수중에서 출산을 하였으나 진통 시 수중실 사용 여부

에 따른 회음부 손상 정도에는 관련이 없었다. Gang과 Park [12]도 

연구에서 수중실에서의 진통을 사용한 대상자는 31.6%였고, 이중 

59.3%가 수중에서 출산을 하였으나 수중실에서 진통을 한 그룹과 

수중실에서 진통을 하지 않은 그룹의 회음부 손상 정도에는 차이가 

없다고 하여 본 연구 결과를 지지하였다.

본 연구를 통해 자연주의 출산 여성들의 출산 실태를 파악하여 

자연주의 출산을 한 여성들은 회음절개술을 적용한 여성보다 경증

의 회음부 손상이 있으며 이와 같은 손상은 크게 출산력과 연령이 

관련 있음을 확인하였다. 그러나 본 연구에서 출산한 아기의 상태

와 회음부 손상과는 관련이 없어 Hauck 등[26]이 아기의 출생 시 

체중과 태향이 회음부 손상과 관련 있다고 한 연구 결과와 달랐다. 

이는 산모의 출산 시 자세나 아기의 상태, 출산환경과 관련이 있을 

것으로 추정해볼 수 있으며 향후 연구에서 확인하여야 할 것이다.

또한 본 연구는 일개 병원에서 자연주의 출산을 한 여성들의 출

산 의무기록을 분석한 후향적 연구로 자연주의 출산 여성 모두의 

결과로 일반화하기 어렵고, 대상자들의 분만과정에서 생기는 문제 

개선을 위한 중재방안을 모색하는 데 한계가 있었다. 그러나 저출

산 시대임에도 358명 자연주의 출산 대상자의 출산 실태를 파악하

였다는 데 연구의 의의가 있으며, 향후 자연주의 출산을 시행하는 

다양한 형태의 기관에서의 연구를 위한 기초자료를 제시하였다.

결론으로, 본 연구는 자연주의 출산을 한 여성 대상의 출산 실태

에 대한 후향적 조사를 통해 회음부 손상이 대상자의 나이, 출산력, 

이전 질식분만 경험, 아기 출산 시의 자세, 치료적 처치와 관련 있

음을 확인하였다. 또한 자연주의 출산 여성의 39%가 둘라를 이용

하였으나 회음부 손상과 관련이 없었고 선행연구에서 유의한 변수

로 제시된 아기 머리둘레, 체중도 유의미하지 않았다. 따라서 향후 

자연주의 출산과 회음부 손상 영향요인과의 관련성을 확인하는 연

구가 필요하며, 출산자세, 수중분만, 둘라와 출산 동반자의 기대효

과와 분만 만족도를 확인하는 전향적 연구가 필요함을 시사한다.
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The effects of team-based learning on nursing students’ learning 
performance with a focus on high-risk pregnancy in Korea:  
a quasi-experimental study
Sunhee Lee1, Hyun Jung Park2

1Department of Nursing, Gimcheon University, Gimcheon, Korea
2Department of Nursing, Pyeongtaek University, Pyeongtaek, Korea

Purpose: The purpose of this study was to examine the effects of team-based learning (TBL) on 
nursing students’ communication ability, problem-solving ability, self-directed learning, and nursing 
knowledge related to high-risk pregnancy nursing. 
Methods: This quasi-experimental study used a nonequivalent control group pretest-posttest de-
sign. The participants were 91 nursing students allocated to an experimental group (n=45) and a 
control group (n=46). The experimental group received TBL lectures three times over the course of 
3 weeks (100 minutes weekly) and the control group received instructor-centered lectures three 
times over the course of 3 weeks (100 minutes weekly). Data were collected by questionnaires from 
September to November, 2019. Data were analyzed using the chi-square test, paired t-test, and inde-
pendent t-test. 
Results: After the intervention, the mean scores of problem-solving ability (t=–2.59, p=.011), 
self-directed learning (t=4.30, p<.001), and nursing knowledge (t=3.18, p=.002) were significantly 
higher in the experimental group than in the control group. No significant difference in communica-
tion ability was found between the experimental and control group (t=1.38, p=.171) 
Conclusion: The TBL program was effective for improving nursing students’ problem-solving abil-
ity, self-directed learning, and nursing knowledge. Thus, TBL can be considered an effective teach-
ing and learning method that can improve the learning outcomes of high-risk pregnancy nursing in 
women’s health nursing classes. The findings suggest that TBL will be helpful for future nursing stu-
dents to develop the nursing expertise necessary for providing nursing care to high-risk pregnant 
women. 

Keywords: Communication; High-risk pregnancy; Learning; Nursing students; Problem solving

Introduction 

In response to recent increases in acute, chronic, and infectious 
diseases, as well as rapid changes in the medical environment, 
nurses must be able to provide integrated nursing care in the field 
of clinical nursing. Therefore, international institutions of higher 

medical education are actively trying to enhance the necessary 
capabilities of medical professionals by applying learner-centered 
educational methods, such as problem-centered learning and 
team-based learning (TBL), which focus on interactions between 
small groups [1]. 

Moreover, universities in Korea are expanding learner-centered 
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instructional methods, such as problem-centered learning, TBL, 
and action learning, to improve university students’ competency 
[2]. As a result of these trends in Korea and abroad, to enhance 
the core competencies of nurses, there is an increasing necessity 
for learner-based classes to be developed and applied in the field 
of nursing in Korea. 

Life skills, which are a core competency that one develops 
throughout life, include communication ability, problem-solving 
ability, self-directed learning, and leadership [3]. TBL is a learn-
er-centered and self-directed active educational strategy, which is 
expected to equip nursing students with the ability to apply their 
experience in rapidly changing situations in clinical nursing by 
improving their understanding of complicated clinical emergen-
cy situations, knowledge, problem-solving ability, communica-
tion ability, academic achievement, and class satisfaction [4]. 

In recent years, TBL has also been widely used internationally 
[5-7]. According to Branney and Priego-Hernández [5], in a 
pathophysiology class that combined the use of TBL and the tra-
ditional learning method for 197 nursing students, higher re-
sponsibility and satisfaction were observed with TBL. They ar-
gued that TBL was an effective educational method that can en-
courage students to engage in active learning. Alberti et al. [6] re-
ported in their systematic review of 12 studies applying TBL in 
nursing that 10 studies had a quasi-experimental design, nine 
studies showed improvements in academic achievement and 
nursing skills, and seven studies described improvements in 
communication ability, learning ability for the professional field, 
and self-directed learning ability. Dearnley et al. [7] stated in 
their systematic review of 16 studies that applied TBL in mid-
wifery courses that TBL increased students’ participation and 
satisfaction of the students, led to the development of practical 
training and changes in the educational method, and that a con-

sistent and structured approach is necessary for its application. 
In previous studies, TBL in Korean nursing education was 

mainly applied in simulation training classes [8,9] and various 
fields of nursing, including nursing major courses and theoretical 
classes on basic nursing science subjects. Positive effects have 
been reported for variables such as problem-solving ability, criti-
cal thinking, academic achievement, communication ability, and 
self-directed learning [10,11]. 

Although the scope of TBL application is being expanded in 
nursing education due to its educational effects, and TBL has 
been conducted in women’s health nursing classes focusing on 
nursing care for normal pregnant women and fetal assessments 
[12,13], there have not been enough studies applying TBL to 
nursing for high-risk pregnancies, other than the study by Kim 
[14]. Due to the increase of delayed marriages and advanced-ma-
ternal-age pregnancies, the rate of high-risk pregnancies is steadi-
ly rising in Korea [15]. Since high-risk pregnancies lead to com-
plications and are associated with high-risk births, the maternal 
mortality rate is therefore also increasing [16]. 

To keep pace with changes in the medical environment and 
health problems, it is necessary for nurses to go beyond provid-
ing maternity nursing focused on normal deliveries; instead, 
nurses need to distinguish between normal and abnormal preg-
nancies and provide intensive nursing care to pregnant women in 
emergency situations or in need of continuous care [17]. Thus, 
this study aimed to apply TBL in a women’s health nursing class 
where students learned about diseases associated with high-risk 
pregnancies, identify its effects on communication ability, self-di-
rected learning ability, problem-solving ability, and nursing 
knowledge, and help university nursing students enhance their 
professional competencies needed for high-risk pregnancy nurs-
ing to contribute to improving women’s health. 

Summary statement
• What is already known about this topic?

Team-based learning is an effective learner-centered learning method in the fields of simulation and basic nursing. However, 
there is a lack of empirical studies on team-based learning in education on high-risk pregnancy nursing.

• What this paper adds
A 3-week team-based learning program focused on high-risk pregnancy nursing improved nursing students’ nursing knowl-
edge, problem-solving ability, and self-directed learning ability.

• Implications for practice, education, and/or policy
In addition to high-risk pregnancy nursing, team-based learning can be used to improve nursing students’ nursing knowledge, 
self-directed learning ability, and problem-solving ability in other nursing subject areas.
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This study aimed to identify the effects of TBL in a women’s 
health nursing class on high-risk pregnancy nursing, with a specif-
ic focus on its effects on students’ communication ability, prob-
lem-solving ability, self-directed learning ability, and nursing 
knowledge. 

This study had the following hypotheses: 
· Hypothesis 1: The experimental group, in which TBL was ap-

plied, would have a higher communication ability score than the 
control group that received instructor-centered lectures. 

· Hypothesis 2: The experimental group would have a higher 
problem-solving ability score than the control group. 

· Hypothesis 3: The experimental group would have a higher 
self-directed learning ability score than the control group. 

· Hypothesis 4: The experimental group would have a higher 
nursing knowledge score than the control group. 

Methods 

Ethics statement: This study was approved by the Institutional 
Review Board of Gimcheon University (No. GU-201908-HRa-
10-02-P). Informed consent was obtained from the partici-
pants.

Study design 
This study used a quasi-experimental nonequivalent control 
group pretest-posttest design (Figure 1). This study report fol-
lowed the TREND (Transparent Reporting of Evaluations with 

Nonrandomized Designs) reporting guidelines [18]. 

Participants 
The participants were junior-year nursing students taking a 
women’s health nursing class at Gimcheon University, Korea, 
who consented in writing to participate in the study. Students 
who enrolled in the women’s health nursing class but did not 
consent to participate in the study and those who were retaking 
the women’s health nursing class were excluded. For voluntary 
participation, the researcher explained the objectives and meth-
ods of the study on an “extracurricular day” at the university out-
side of class hours, and a research assistant collected the written 
consent forms and post-surveys of the students, which were sub-
mitted in a box. The students received an explanation that the 
surveys on nursing knowledge and other topics, which were con-
ducted at the time of T in the experimental group, were not relat-
ed to their grades and their responses would not result in any dis-
advantages (including in terms of grades) and that participants 
could withdraw from the study at any time without any disadvan-
tages. Regardless of their participation in the study, all students in 
both the experimental and control groups took the same classes 
from each professor and were given grades from each instructor. 
Participants in this study were provided with predetermined re-
wards after they finished all the surveys, and the control group 
was provided with the materials for TBL afterward.  

Sample size  
The one-tailed independent-sample t-test was conducted using 

Figure 1. Research design.

Pretest Posttest

· Communication ability

· Problem-solving ability

· Self-directed learning ability 

· Communication ability

· Problem-solving ability

· Self-directed learning ability

· Knowledge

Treatment (3 weeks)

· Lecture-based learning, 
3 times over the course 
(100 minutes weekly)

· Conventional orientation 
· Lecture-based learning

Control group
(n=46)

· Team-based learning, 3 
times over the course  
(100 minutes weekly)

· Conventional orientation
· Prior self-learning and 

guidance for team-based 
learning

· Team-based learning
· Mini-lecture after each 

team-based learning 
session

Experimental group
(n=45)



Korean J Women Health Nurs 2021;27(4):388-397

https://doi.org/10.4069/kjwhn.2021.11.16 391

G*Power version 3.1.9.2 program to estimate the number of par-
ticipants needed for the study. Using a confidence level (α) of .05, 
a test power (1-β) of .80, and an effect size (d) of .55 [19], which 
is a normal level for the independent-sample t-test, a total of 84 
participants (42 each for the experiment group and control 
group) was calculated. Although there were initially 49 partici-
pants each in the experimental and control groups, question-
naires were collected from 45 participants in the experimental 
group and 46 participants in the control group in the end, satisfy-
ing the calculated sample size, and the collection rate of question-
naires was 93%. 

Intervention 
The experimental and control groups were selected based on the 
original composition of the classes. Among the four classes allo-
cated at the beginning of the semester, two classes were selected 
as the experimental group, where the investigator applied TBL, 
and two classes were selected as the control group, where instruc-
tors-centered lectures were given by other instructors. The in-
structors of the experimental group and control group estab-
lished a 15-week lecture plan based on discussions, prepared lec-
tures on topics where TBL was applied according to the learning 
objectives, and created the same lecture materials for each group 
in advance. The experimental and control groups were each di-
vided into two classes, and since classes were taught by different 
instructors at the same time in accordance with the schedule, no 
information about the lectures was shared between the two 
groups. TBL was conducted three times (2 class hours consisting 
of 100 minutes per session, for a total of 6 class hours over the 
course) on topics such as placenta previa and placental abruption 
in week 4, gestational diabetes in week 6, and preterm labor and 
premature rupture of membranes in week 9. 

All students, including those in the experimental and control 
groups, who took the women’s health nursing class received the 
same lectures from each instructor, and only the participants in 
the study completed the additional surveys outside of class 
hours. There was no disadvantage associated with allocation to 
the experimental or control group since the surveys on nursing 
knowledge and other outcomes were not reflected in their 
grades, which were given by the corresponding instructor. 

In this study, three topics about high-risk pregnancy and births 
were selected because it was difficult to identify the effects on 
learning outcomes based on only one session of TBL. The three 
topics were selected from the fields of high-risk pregnancy and 
birth, and a total of 18 problems, consisting of six problems for 
each topic, were prepared. The content validity index (CVI) was 

measured by three professors of women’s health nursing. The 
CVI was calculated by evaluating each item on a 4-point Likert 
scale, and the average CVI was found to be high (.94). Fifteen of 
the 18 initial items had a CVI of 1.0 and three items had a CVI of 
.67, and the three items with a CVI less than .80 were excluded. 

For stage I (preparation) of the TBL intervention, PowerPoint 
(Microsoft Corp., Redmond, WA, USA) materials on the learn-
ing objectives and main contents of each topic were distributed 
through a website the week before the application of TBL to give 
motivation to study. For stage II (readiness assurance), individual 
readiness for each topic was assessed for 10 minutes at the begin-
ning of the TBL classes. For this stage, 10 multiple-choice items 
each were administered for bleeding in late pregnancy, premature 
rupture of membranes, and preterm labor, while the assessment 
for gestational diabetes was composed of 15 multiple-choice 
items. Next, the classes were each divided into six groups of four 
to five participants, who were then given three cases for group 
discussions. The assessment of group readiness was conducted in 
the TBL room, and the instructor went around each group to 
promote group activities and encourage questioning and partici-
pation by all learners to promote their engagement. To assess 
group readiness, four to six subjective problems were given for 
each case, and the answers to the problems were prepared 
through group discussions and then submitted. The assessment 
was conducted for 40 minutes. In stage III (application), inter-
group discussions and class discussions were held on the same 
cases of two groups through presentations by all six groups, and 
the content was summed up in a mini-lecture at the end. This 
process lasted for 50 minutes (Table 1). 

Measurement tools 
The instruments used in this study were developed by the Kore-
an Educational Development Institute (KEDI) and used in ac-
cordance with Free Use of Public Works under the Korea Open 
Government License of Ministry of Culture, Sports, and Tour-
ism pursuant to Article 24-2 of the Copyright Act. 

Communication ability 
The instrument to measure communication ability for university 
students/adults developed by KEDI [20] was used. This instru-
ment consists of 49 items, including five ability factors (interpre-
tation ability, role performance ability, self-presentation ability, 
goal setting ability, and message conversion ability) and seven 
subfactors (information gathering, attention, overcoming fixed 
ideas, creative communication/open communication, self-dis-
closure, and leading communication). The items are scored on a 



https://doi.org/10.4069/kjwhn.2021.11.16

Lee S and Park HJ • Effects of TBL on high-risk pregnancy learning

392

5-point Likert scale (very rarely, 1 to very often, 5), and a higher 
total score (range, 49 – 245) corresponds to higher communica-
tion ability. Cronbach’s α when the instrument was developed 
was .80 [20], and Cronbach’s α in this study was .88. 

Problem-solving ability 
The instrument to measure problem-solving ability measure-
ment for university students/adults developed by KEDI [20] 
was used. The instrument consists of a total of 45 items including 
five ability factors (problem clarification, cause analysis, develop-
ment of alternatives, planning/taking action, and performance 
assessment) and nine subfactors (problem recognition, informa-
tion gathering, analyzing ability, divergent thinking, deci-
sion-making, planning ability, taking action and risks, evaluation, 
and feedback). The items are scored on a 5-point Likert scale 
(very rarely, 1 to very often, 5), and a higher total score (range, 
45-225) indicates higher problem-solving ability. Cronbach’s α 
was .94 at development [20] and . 90 in this study. 

Self-directed learning ability 
Self-directed learning ability was measured using 40 items from 
the instrument to measure self-directed learning ability for uni-
versity students/adults developed by KEDI, with the exclusion 
of five items from the subfactor of diagnosis of desire to learn be-
cause they did not have a CVI higher than .80 as assessed by two 
researchers. The instrument consisted of three ability factors 
(learning plan, learning action, and learning assessment) and eight 
subfactors (diagnosis of desire to learn, setting learning objectives, 
identification of resources for learning, basic self-management 
ability, selection of learning strategies, continuity of learning ac-
tions, attribution of efforts for results, and self-examination). With 
the items scored on a 5-point Likert scale (very rarely, 1 to very of-
ten, 5), a higher score indicated a higher level of self-directed 
learning ability. Cronbach’s α when the instrument was developed 
was .93 [20], while Cronbach’s α in this study was .79. 

Nursing knowledge 
To measure nursing knowledge in this study, a total of 15 items 
(five items for each topic, including two short-answer items, two 

Table 1. The team-based learning program for high-risk pregnancies

Topic Content Teaching strategy Time (minute)
Introduction to the program TBL operation plan for 3 topics and 

guidance on each learning goal
Motivation for learning 20

Three topics Guidance on learning management
-Bleeding in late pregnancy
-Premature rupture of membranes 

and preterm labor
-Gestational diabetes

Stage I. Preparation Individual prior self-learning from 
PowerPoint presentations

Facilitating self-directed learning 60

Stage II. Readiness assurance† Individual readiness evaluation:  
10–15 multiple-choice questions

Item development 10
-Bleeding in late pregnancy: 10 multiple-choice questions
-Premature rupture of membranes and preterm labor:  

10 multiple-choice questions
-Gestational diabetes: 15 multiple-choice questions

Group readiness assessment: Case-based item development 40
6 teams with 3 cases discuss 4–6 

open-ended questions each
-Bleeding in late pregnancy: 4 subjective questions
-Premature rupture of membranes and preterm labor:  

10 multiple-choice questions
-Gestational diabetes: 15 multiple-choice questions
To promote group activities, the instructor circulates among each 

group and promotes learning
Encourage participation of all learners

Stage III. Application† Intergroup discussion Facilitating intergroup discussion 50
Mini-lecture Lecturing

TBL: Team-based learning
 †In-class provision
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analysis-focused items, and one problem-solving item) were de-
veloped by the researcher for the following topics: placenta pre-
via, placental abruption, gestational diabetes, premature rupture 
of membranes, and preterm labor. The CVI of each item was 
measured by professors who had taught women’s health nursing 
for over 10 years, and all items had a CVI of .80 or higher. Cor-
rect answers were given a score of 1, and incorrect answers were 
given a score of 0. The score range was 0 to 15, and a higher total 
score corresponded to a higher level of nursing knowledge. Cron-
bach’s α for the reliability of the instrument in this study was .79.  

Data collection 
Data were collected from September 10 to November 8, 2019. 
Among the four classes allocated at the beginning of the semes-
ter, two classes were selected as the experimental group, where 
TBL was applied by the investigator, and two classes were select-
ed as the control group, where lecture classes were taught by oth-
er instructors. The week before the application of TBL, the re-
searcher explained the objectives and methods of the study to 
the experimental group during class hours and to the control 
group on “extracurricular day,” and written consent forms were 
distributed and collected by the students. The surveys for the ex-
perimental group and control group were delivered and collected 
by the students outside of class hours. Preliminary surveys were 
conducted in both the experimental and control groups using a 
self-checklist on the week before applying TBL. After the prelim-
inary surveys were collected from the experimental group, they 
were given preview materials for TBL. Post-surveys were con-
ducted using a self-checklist in the week after TBL had ended. 

Data analysis 
Data were analyzed using IBM SPSS ver. 28.0 for Windows (IBM 
Corp., Armonk, NY, USA). The general characteristics of the sub-
jects were analyzed in terms of frequency, percentage, average, and 
standard deviation. The chi-square test and t-test were used to test 
for homogeneity in the general characteristics and dependent 
variables between the experimental group and control group. To 
verify the set hypotheses, the independent t-test was used for the 
effects in the experimental group compared to the control group 
regarding communication ability, problem-solving ability, and 
self-directed learning ability before and after TBL. The paired 
t-test was used for pre-hoc and post-hoc verification in each group. 
The independent t-test was used to analyze differences between 
the experimental and control groups in nursing knowledge after 
TBL, and the reliability of the measurement instruments was test-
ed with Cronbach’s α. 

Results 

Homogeneity testing between the groups for general 
characteristics and dependent variables 
According to the test of homogeneity between the two groups re-
garding participants’ general characteristics and the dependent 
variables before the experiment, there were no statistically signifi-
cant differences in age (t = – 1.45, p = .336), gender (t = 0.30, 
p = .758), personalities (t = 0.46, p = .73 significant 4), satisfaction 
with the major (t = – 1.24, p = .218), satisfaction with interpersonal 
relationships (t = .32, p = .752), communication ability (t = – 0.14, 
p = .889), problem-solving ability (t = – 0.91, p = . 367), self-direct-
ed learning ability (t = – 65, p = .519). Thus, the homogeneity of 
the two groups was verified (Table 2). 

Verification of the effects of team-based learning 
Regarding hypothesis 1, “the experimental group, in which TBL 
was applied, would have a higher communication ability score 
than the control group that received instructor-centered lec-
tures,” the experimental group had a communication ability 
score of 168.51 ± 15.72 and the control group had a score of 
162.41 ± 16.24. Although the experimental group had an aver-
age score increase of 12.51 after the intervention, whereas the 
average increase was 7.11 in the control group. The difference 
was not statistically significant (t = 1.38, p = .171), so hypothesis 
1 was rejected (Table 3). 

As to hypothesis 2, “the experimental group, in which TBL was 
applied, would have a higher problem-solving ability score than the 
control group that received instructor-centered lectures,” the experi-
mental group had a problem-solving ability score of 167.29± 18.40, 
and the control group had a score of 158.57 ±16.49. The experi-
mental group had an average score increase of 19.09 after the in-
tervention, while that of the control group was 7.22. There was a 
statistically significant difference between the two groups  
(t = – 2.59, p = .011), supporting hypothesis 2 (Table 3). 

Regarding hypothesis 3, “the experimental group, in which 
TBL was applied, would have a higher self-directed learning abili-
ty score than the control group that received instructor-centered 
lectures,” the experimental group had a self-directed learning abili-
ty score of 142.29 ± 17.84, and the control group had a score of 
129.61 ± 16.71. The experimental group showed a score increase 
of 19.64 on average after the intervention, while the score of the 
control group increased by 5.15. Since there was a statistically sig-
nificant difference between the two groups (t = 4.30, p = .001), 
hypothesis 3 was supported (Table 3). 

As to hypothesis 4, “the experimental group, in which TBL was 
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applied, would have a higher nursing knowledge score than the con-
trol group that received instructor-centered lectures,” a post-hoc test 
was conducted in the experimental group. The experimental group 
had a total knowledge score of 8.13 ±2.26, which exceeded that of 
the control group (6.65±2.18) by 1.18. The difference between the 
two groups was statistically significant (t =3.18, p =.002), and hy-
pothesis 4 was therefore supported (Table 4). Although there was 
no significant difference in the short-answer items (t =0.91, 
p=.364) in the knowledge assessment, there were significant differ-
ences in the analysis-focused items (t =2.28, p =.0.25) and the 
problem-solving items (t=4.27, p<.001). 

Discussion 

This study investigated the effect of TBL on the communication 
ability, problem-solving ability, self-directed learning ability, and 

knowledge of junior-year nursing students in a women’s health 
nursing class. After TBL was applied for three major diseases in 
women’s health nursing (placenta previa, gestational diabetes, 
and preterm labor), with three sessions that each lasted 100 min-
utes, significant differences were found in the nursing students’ 
problem-solving ability, self-directed learning ability, and knowl-
edge in the analysis-focused items and problem-solving items. 
However, no significant difference was observed in communica-
tion ability. 

The finding that TBL did not have a significant effect on im-
proving communication ability led to the rejection of hypothesis 
1. Although the communication ability score of the experimental 
group increased after they engaged in TBL related to women’s 
health nursing, no significant difference from the control group 
was found, unlike the study by Kim [14], where students’ com-
munication ability score increased when TBL was applied in 

Table 2. Homogeneity test of general characteristics and dependent variables (N=91)

Variable Categories Possible 
score range

n (%) or M±SD
χ2 or t p

Total Experimental group 
(n=45)

Control group
(n=46)

Age (year) 21.89±2.82 22.18±3.53 21.59±1.85 1.45 0.336
Gender Female 72 (79.1) 35 (76.1.) 36 (80.0) 0.30 0.758

Male 19 (20.9) 10 (21.7) 9 (20.0)
Personality Extroverted 36 (39.6) 17 (37.0) 19 (42.2) 0.46 0.734

Introverted 55 (60.4) 28 (60.9) 27 (60.0)
Major satisfaction Positive 55 (60.4) 26 (56.5) 29 (64.4) –1.24 0.218

Negative 7 (7.7) 4 (8.7) 3 (6.7)
Moderate 29 (31.9) 15 (32.6) 14 (31.1)

Satisfaction with interpersonal relationships Positive 59 (64.8) 30 (65.2) 29 (64.4) 0.32 0.752
Negative 7 (7.7) 3 (6.5) 4 (8.7)
Moderate 25 (27.5) 12 (26.1) 13 (28.9)

Communication ability 49–245 155.08±15.57 154.84±14.47 155.30±16.73 –0.14 .889

Problem-solving ability 45–225 149.79±16.61 148.20±13.14 151.35±19.43 –0.91 .367
Self-directed learning 40–200 123.56±13.29 122.64±13.23 124.46±13.43 –0.65 .519

Table 3. Comparison of communication ability, problem-solving ability, and self-directed learning between the two groups

Variable Group
Mean±SD

t p
Pretest Posttest Difference

Communication ability Exp (n=45) 154.84±14.47 168.51±15.72 12.51±18.09 1.38 .171
Cont (n=46) 155.30±16.73 162.41±16.24 7.11±19.23

Problem-solving ability Exp (n=45) 148.20±13.14 167.29±18.40 19.09±18.14 2.59 .011
Cont (n=46) 151.35±19.43 158.57±16.49 7.22±25.13

Self-directed learning Exp (n=45) 122.64±13.23 142.29±17.84 19.64±13.24 4.30 < .001
Cont (n=46) 124.46±13.43 129.61±16.17 5.15±18.56

Cont: Control group; Exp: experimental group.
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high-risk pregnancy nursing education. Rotthoff et al. [21] stated 
that the communication between medical professionals can be 
improved through ongoing training, and according to a study by 
Park [22], the effect of a communication-training program was 
greatest with a high intervention frequency of twice a week rath-
er than once a week, 4 to 8 training sessions, and a training period 
of 5 to 8 weeks. In the study by Kim [14], TBL was applied for 1 
hour per week for a training period of 8 weeks. The lack of signif-
icant differences in this study may therefore be explained by the 
fact that there were only three sessions, which each lasted for 100 
minutes. Therefore, it is necessary to develop TBL that focuses 
on the ability to communicate in different situations with an in-
creased training period and frequency in the future. 

In addition, TBL was effective in improving the problem-solv-
ing ability of the nursing students, which is similar to the results 
of previous studies [9,14,23]. In this study, TBL was applied to 
the following three topics: preterm labor and premature rupture 
of membranes, which are emergency situations associated with 
neonatal mortality; placenta previa and placental abruption, 
which are emergency situations that cause obstetric bleeding in 
late pregnancy; and gestational diabetes, which has been increas-
ing recently [16]. The body of a pregnant woman goes through 
continuous and dynamic changes and adaptations during preg-
nancy, and over the course of this process, pregestational diseases 
worsen or new diseases occur, which lead to complications or 
high-risk births [24]. Following the principles of TBL, the nurs-
ing students in this study became active learners; they tried to 
find information on solutions for emergency nursing problems, 
analyzed the relevant information, and used comprehensive 
thinking skills [25]. Moreover, the program emphasized stu-
dents’ active participation in solving nursing problems that may 
occur in nursing field, and it was found that their problem-solv-
ing ability improved through this learning experience. This im-
provement in their problem-solving ability will help them re-

spond appropriately to emergency nursing problems as clinical 
nurses in the field, including maternity wards and delivery rooms, 
and support pregnant women in delivering safely. 

TBL was effective in improving self-directed learning ability in 
this study, and this result is similar to that of a previous study in 
which TBL showed effectiveness in self-directed learning [23]. 

In this study, the students were required to participate in team 
activities in which they previewed the risk factors and nursing as-
sessment method for high-risk pregnancy diseases and estab-
lished nursing processes for primary nursing interventions when 
problems occurred. According to Jun and Ju [23], students’ 
self-directed learning ability improves as their sense of responsi-
bility increases through the process of solving problems related 
to the learning topics. Lee [13] pointed out although male stu-
dents may not be interested in studying since it focuses on wom-
en, through TBL, as learner-to-learner and learner-to-professor 
interactions occur, and as learners participate actively in the 
learning process, it can serve as an opportunity for male students 
to increase their interest in women’s health nursing. In a me-
ta-analysis by Lee and Yang [26] of the effects of classes that ap-
plied learner-centered instruction methods such as TBL, it was 
also found that the effects on class-related knowledge and self-di-
rected learning were the greatest. 

Finally, the experimental group showed significant differences 
in nursing knowledge compared with the control group. This is 
similar to the results of a study by Ulfa et al. [27], where the nurs-
ing knowledge score increased when TBL was applied on the top-
ic of nursing care for postpartum bleeding. In particular, in the 
present study, significant differences were found for analysis-fo-
cused and problem-solving items, rather than short-answer items. 
This finding suggests that TBL is effective for analysis-focused 
and problem-solving items which require more critical thinking. 
As the national nursing licensure examination is shifting from 
problems asking for simple knowledge toward more analysis-fo-

Table 4. Comparison of knowledge according to the assessment type between the two groups

Knowledge assessment type Possible score range Group Posttest, mean±SD t p
Short-answer 0–6 Exp (n=45) 4.11±1.51 0.91 .364

Cont (n=46) 3.85±1.23
Analysis-focused 0–6 Exp (n=45) 2.33±1.15 2.28 .025

Cont (n=46) 1.78±1.15
Problem-solving 0–3 Exp (n=45) 2.69±1.22 4.26 < .001

Cont (n=46) 2.02±1.16
Total 0–15 Exp (n=45) 8.13±2.26 3.18 .002

Cont (n=46) 6.65±2.18

Cont: Control group; Exp: experimental group.
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cused and problem-solving items [28], TBL will be helpful in im-
proving students’ academic achievement by increasing their 
thinking ability for problem-solving. This study is meaningful in 
that it applied learner-centered TBL for women’s health nursing 
and verified its efficacy, suggesting that TBL is an effective in-
structional method that can help improve nursing professionals’ 
academic achievement and enhance their competencies, such as 
problem-solving ability and self-directed learning ability, by in-
creasing nursing students’ knowledge of nursing for high-risk pa-
tients. In addition, TBL will help university nursing students con-
tribute to improving women’s health by enhancing the profession-
al competencies needed in high-risk pregnancy nursing. 

However, a limitation of this study is that it did not control for 
variables related to the instructional skills of the instructors, since 
the experimental group and control group were taught by different 
instructors. To overcome this limitation, instructors who had 
taught women’s health nursing for a number of years taught the 
control group, and the two instructors managed the class with 
thorough discussions of the lecture plans and learning outcomes 
for each class topic before classes. Moreover, since this study tested 
the effect of TBL applied to only a single course with a limited du-
ration and frequency (only three times), differences in communi-
cation ability could not be confirmed, which constitutes a limita-
tion to the interpretation of the study results. Therefore, it is neces-
sary to develop a TBL program with a higher frequency and longer 
duration period in the future to verify its effects conclusively. 

In conclusion, TBL was an effective instructional method that 
can improve the knowledge, problem-solving ability, and self-di-
rected learning ability of university nursing students for high-risk 
pregnancy nursing. Furthermore, TBL will be helpful for im-
proving nurses’ professional competencies for high-risk pregnan-
cy nursing in clinical situations. 
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Instructions to Authors

1. General Guidelines for Manuscript

The Korean Journal of Women Health Nursing is focused on wom-
en’s healthy life processes or on conditions relevant to women due 
to greater risk or prevalence among women. It features original 
articles and review papers. Manuscripts for submission should be 
prepared according to the following instructions. The Journal fol-
lows the Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals: Writing and Editing for Biomedical Publica-
tion (http://www.icmje.org) if not otherwise described below.

1-1. QUALIFICATION FOR AUTHORS AND LANGUAGE
Nurses or researchers throughout the world can submit a manu-
script if the scope is appropriate for Korean Journal of Women 
Health Nursing. Manuscripts should be submitted in English or in 
Korean. Medical or nursing terminology should be written based 
on the most recent edition of Dorland’s Illustrated Medical Dic-
tionary, the most recent edition of English-Korean Korean-En-
glish Medical Terminology (https://term.kma.org/search/list.asp) 
published by the Korean Medical Association or the most recent 
edition of Standard Nursing Terminology published by the Kore-
an Society of Nursing Science. Authors are required to state their 
affiliation and related status (job titles) upon submission, to sup-
port the reliability of the research.

1-2. RESEARCH AND PUBLICATION ETHICS
For the policies on research and publication ethics that are not 
stated in these instructions, the Good Publication Practice Guide-
lines for Medical Journals (https://www.kamje.or.kr/board/
view?b_name = bo_publication&bo_id = 13&per_page = ) or the 
Guidelines on Good Publication Practice (https://publicationeth-
ics.org/guidance/Guidelines) can be applied.

Conflict-of-interests statement: Authors are required to disclose 
commercial or similar relationships to products or companies 
mentioned in or related to the subject matter of the article being 
submitted. Sources of funding for the article should be acknowl-
edged in a footnote on the title page. Affiliations of authors should 
include corporate appointments relating to or in connection with 
products or companies mentioned in the article, or otherwise 

bearing on the subject matter thereof. Other pertinent financial re-
lationships, such as consultancies, stock ownership or other equity 
interests, or patent-licensing arrangements should be disclosed to 
the Editor-in-Chief in the cover letter at the time of submission. 
Such relationships may be disclosed in the Journal at the discretion 
of the Editor-in-Chief in footnotes appearing on the title page. 
Questions about this policy should be directed to the Edi-
tor-in-Chief. If there is no conflict of interest, this should also be 
explicitly stated as “The author(s) declared no conflicts of interest.”

Statement of human and animal rights: Clinical research should 
be done in accordance with the Ethical Principles for Medical Re-
search Involving Human Subjects, outlined in the Declaration of 
Helsinki (https://www.wma.net/policies-post/wma-declara-
tion-of-helsinki-ethical-principles-for-medical-research-involv-
ing-human-subjects/). Clinical studies that do not meet the Dec-
laration of Helsinki will not be considered for publication. Re-
search participants’ rights to privacy must be protected, and per-
sonal identifiable information should not be disclosed unless ab-
solutely necessary. Human subjects should not be identifiable, i.e., 
patients’ names, initials, hospital numbers, dates of birth, photo-
graphs, or other protected healthcare information should not be 
disclosed. If such personal information is needed as scientific data 
for publication, this should be explained to participants (or legal 
guardians) and written consent must be obtained. The possibility 
of online information sharing (not only printed publications) 
must also be explained. For animal subjects, research should be 
performed based on the National or Institutional Guide for the 
Care and Use of Laboratory Animals, and the ethical treatment of 
all experimental animals should be maintained. For studies using 
literature review and meta-analysis, Institutional Review Board 
(IRB) approval is not required. For secondary data analysis stud-
ies, the editorial committee will decide whether IRB approval is 
needed.

Statement of informed consent: Copies of written informed con-
sents and IRB approval for clinical research should be kept. If nec-
essary, the editor or reviewers may request copies of these docu-
ments to resolve questions about IRB approval and study conduct.
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Enacted in March 1995 and most recently revised in July 2021 and applied from Vol 27, No. 3 (September 2021).
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Authorship: All authors, including the co-authors, should be re-
sponsible for a significant part of the manuscript. All authors and 
co-authors should have taken part in writing the manuscript, re-
viewing it, and revising its intellectual and technical content. Any 
author whose name appears on a paper assumes responsibility 
and accountability for the results.

Originality and duplicate publication: All submitted manuscripts 
should be original and should not be considered by other scientif-
ic journals for publication at the same time. Manuscripts are ac-
cepted for publication with the understanding that their contents, 
or their essential substance, have not been published elsewhere, 
except in abstract form or by the express consent of the Editors. 
Any part of the accepted manuscript should not be duplicated in 
any other scientific journal without the permission of the Editori-
al Board. The duplication will be checked through Similarity-
Check powered by iThenticate (https://www.crossref.org/services/
similarity-check/) before review. If duplicate publication related to 
the papers of this journal is detected, the authors will be an-
nounced in the journal and their institutes will be informed, and 
there also will be penalties for the authors. Materials taken from 
other sources must be accompanied by written permissions for 
reproduction, obtained from the original publisher. Editors 
should follow the procedure set out in the Committee on Publica-
tion Ethics (COPE) flowcharts (https://publicationethics.org/re-
sources/flowcharts-new/translations) that are designed to help 
editors follow COPE’s Code of Conduct and implement its advice 
when faced with cases of suspected misconduct.

Secondary publication: It is possible to republish manuscripts if 
the manuscripts satisfy the condition of secondary publication of 
the Uniform Requirements for Manuscripts Submitted to Bio-
medical Journals (http://www.icmje.org).

Publication of master’s thesis or doctoral dissertation: When the-
sis or dissertation work is submitted for publication, the first au-
thor should be the thesis awarder and should declare that content 
is from thesis/dissertation.

1-3. DATA SHARING
This journal follows the data sharing policy described in “Data 
Sharing Statements for Clinical Trials: A Requirement of the In-
ternational Committee of Medical Journal Editors (ICMJE)” 
(https://doi.org/10.3346/jkms.2017.32.7.1051). As of July 1, 2018 
manuscripts submitted to ICMJE journals that report the results 
of interventional clinical trials must contain a data sharing state-

ment as described below. Clinical trials that begin enrolling par-
ticipants on or after January 1, 2019 must include a data sharing 
plan in the trial’s registration. The ICMJE’s policy regarding trial 
registration is explained at http://www.icmje.org/about-icmje/
faqs/clinical-trials-registration/. If the data sharing plan changes 
after registration this should be reflected in the statement submit-
ted and published with the manuscript, and updated in the regis-
try record. All of the authors of research articles that deal with in-
terventional clinical trials must submit data sharing plan of exam-
ple 1 to 4 in Table 1. Based on the degree of sharing plan, authors 
should deposit their data after de-identification and report the 
digital object identifier (DOI) of the data and the registered site.

1-4. PEER REVIEW PROCESS
All contributions (including solicited articles) are critically re-
viewed by the editorial board members, and/or reviewers. If the 
manuscript does not fit the aims and scope of the Journal or does 
not adhere to the Instructions to Authors, it may be returned to 
the author immediately after receipt and without a review. Before 
reviewing, all submitted manuscripts are inspected by Similarity-
Check powered by iThenticate (https://www.crossref.org/services/
similarity-check/), a plagiarism-screening tool. Reviewers’ com-
ments are usually returned to authors. The decision of the editor 
is final. Manuscripts are sent simultaneously to two reviewers for 
double blinded peer review. A third reviewer will be assigned if 
there is discrepancy. Authors will receive notification of the publi-
cation decision, along with copies of the reviews and instruction 
for revision, if appropriate, within two months after receipt of the 
submission.

Final revised manuscript: A final version of the accepted manu-
script should be submitted on the web. If aspects of the research 
are reported elsewhere, include a copy of the publication(s). In-
clude all main manuscript material in one file (with exception of 
title page). Save your file as MS Word. Failure to resubmit the re-
vised manuscript within two weeks of the editorial decision is re-
garded as a withdrawal and will be treated as a new submission if 
submitted again later. 

Peer review process for handling submissions from editors, em-
ployees, or members of the editorial board: All manuscripts from 
editors, employees, or members of the editorial board are pro-
cessed same to other unsolicited manuscripts. During the review 
process, submitters will not engage in the selection of reviewers 
and decision process. Editors will not handle their own manu-
scripts if they are commissioned ones.
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1-5. COPYRIGHTS AND CREATIVE COMMONS AT-
TRIBUTION NON-COMMERCIAL LICENSE
The author will also be asked to confirm that the material has not 
been published or submitted for publication elsewhere. All materi-
al published in the Journal will be copyrighted by Korean Society 
of Women Health Nursing. This is an Open Access journal distrib-
uted under the terms of the Creative Commons Attribution Li-
cense (http://creativecommons. org/licenses/by/4.0/) which per-
mits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

1-6. ELECTRONIC SUBMISSION OF MANUSCRIPT
Authors are requested to submit their papers electronically 
through the online manuscript management system (http://sub-
mit.kjwhn.org). Once a manuscript has been submitted, the order 
and number of authors should not change. Any inquiries on the 
submitted manuscript should be made to the editorial office.
Please read all instructions before submitting.
Be prepared to enter:

• The full title of the article.
• The full names and institutional affiliations of all authors, and 

the name (with complete address, phone number, and e-mail) to 
whom correspondence should be directed.

• A running title of no more than 45 characters (including spaces).
• A structured abstract of no more than 250 words, stating pur-

pose, methods, results (including the sample size), and conclu-
sion drawn from the study.

• Up to five keywords (MeSH terms, in alphabetical order).

1-7. COPYRIGHT TRANSFER FORM AND FORM OF 
CONFLICTS OF INTEREST
Copyright Transfer Agreement form and form of Conflicts of in-
terest should be submitted online at submission. Manuscripts 
cannot be published without this form.

1-8. ARTICLE PROCESSING CHARGES AND REPRINTS
Upon acceptance, an article processing charge (APC) of 400 USD 
(approximately 400,000 Korean Won) per article is requested to 
the corresponding author. Further information can be found at 

Table 1.   Examples of data sharing statements that fulfill the requirements of the International Committee of Medical Journal Editors.

Element Example 1 Example 2 Example 3 Example 4

Will individual participant 
data be available (includ-
ing data dictionaries)?

Yes Yes Yes Yes

What data in particular 
will be shared?

All individual participant 
data collected during the 
trial, after deidentification.

Individual participant data that 
underlie the results reported in 
this article, after deidentifica-
tion (text, tables, figures, and 
appendices).

Individual participant data that underlie 
the results reported in this article, after 
deidentification (text, tables, figures, 
and appendices).

Not available

What other documents will 
be available?

Study protocol, statistical 
analysis plan, informed 
consent form, clinical study 
report, analytic code

Study protocol, statistical analy-
sis plan, analytic code

Study protocol Not available

When will data be avail-
able (start and end 
dates)?

Immediately following publi-
cation. No end date.

Beginning at 3 months and end-
ing at 5 years following the 
article publication.

Beginning at 9 months and ending at 36 
months following the article publica-
tion.

Not applicable

With whom? Anyone who wishes to ac-
cess the data.

Researchers who provide a 
methodologically sound pro-
posal.

Investigators whose proposed use of the 
data has been approved by an indepen-
dent review committee (“learned inter-
mediary”) identified for this purpose.

Not applicable

For what types of analyses? Any purpose To achieve aims in the approved 
proposal.

For individual participant data  
meta-analysis.

Not applicable

By what mechanism will 
data be made available?

Data are available indefinite-
ly at (link to be included).

Proposals should be directed to 
xxx@yyy. To gain access, data 
requestors will need to sign a 
data access agreement.

Proposals may be submitted up to 36 
months following article publication. 
After 36 months the data will be avail-
able in our University’s data warehouse 
but without investigator support other 
than deposited metadata.

Not applicable

 Data are available for 5 years 
at a third-party website (link 
to be included).

Information regarding submitting pro-
posals and accessing data may be 
found at (link to be provided).
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https://kjwhn.org/authors/processing_charge.php.

1-9. SUBSCRIPTION
The full text is freely available from the website (https://kjwhn.
org) according to the Creative Commons License (https://cre-
ativecommons.org/licenses/by/4.0/). Print copies can be dis-
patched to members of the Korean Society of Women Health 
Nursing and libraries world- wide upon the policy of the Society. 
Those who wish to receive copies and obtain further information 
should contact the office of the Society (http://www.wom-
en-health-nursing.or.kr).

1-10. CONTACT US
Any inquiries regarding suitability of manuscripts according to 
the aims and scope of the Journal, submission, review, publica-
tion, or journal-related issues are welcomed. Please contact the 
Editorial Office (kjwhn@kjwhn.org).

For manuscript submission, please visit: 
http://submit-kjwhn.org

2. Publication Type and Manuscript Preparation

2-1. WRITING MANUSCRIPTS
All manuscripts must be prepared in accordance with the “Uni-
form Requirements for Manuscripts Submitted to Biomedical 
Journals” available at http://www.icmje.org. Manuscripts are ac-
cepted for publication with the understanding that their contents, 
or their essential substance, have not been published elsewhere, 
except in abstract form or by the express consent of the Editors. 
Materials taken from other sources must be accompanied by 
written permissions for reproduction, obtained from the original 
publisher. Statistical methods should be identified. Priority 
claims are discouraged. All materials must be written in clear, ap-
propriate English using Microsoft Word (doc or docx). Each 
page must be numbered at the lower central portion. Number 
pages consecutively.

2-2. TITLE PAGE
On the title page include title (only capitalize first letter of the first 
word); subtitle (if any); running title, first name, middle initial, 
and last names of each author, ORCiD number (required for all 
authors), name of department(s) and institution(s) to which the 
work should be attributed. The address, phone number, and email 
of the person responsible for correspondence concerning the 
manuscripts should be listed separately and clearly labeled as 
such. List keywords and present authors’ contributions. The jour-

nal does not limit first author status to only one person, in cases 
where equal contribution is evident. Describe contributions, such 
as the following:

Example 1:
Conceptualization: Piao H, Kim MH; Formal analysis: Piao H, 
Kim MH, Cui M, Choi G; Writing–original draft: Piao H, Kim 
MH; Writing–review & editing: Piao H, Choy JH.

Example 2: All work was done by Jeong GH.

Also, describe conflicts of interest, funding, data availability, 
and acknowledgements (acknowledge only those people and their 
institutions that have made significant contributions to the study). 
If applicable, state disclaimers, such as whether manuscript was 
adapted from thesis/dissertation.

The title page must be submitted separately from the manu-
script. A template is available online (https://www.kjwhn.org/au-
thors/authors.php).

2-3. MAIN MANUSCRIPT
Organize the main manuscript in the following order; title, ab-
stract and keywords, summary statement, text, references, tables, 
figures, and pictures.

Original articles 

Abstract and Keywords
An abstract of no more than 250 words should be typed dou-
ble-spaced on a separate page. It should cover the main factual 
points, according to the following subheadings: Purpose, Meth-
ods, Results, and Conclusion. The abstract should be accompa-
nied by a list of up to five keywords for indexing purposes. Be 
very specific in your word choice. Use MeSH keywords (http://
www.nlm.nih.gov/mesh/meshhome.html). and present keywords 
in alphabetical order.

Summary Statement
Following the abstract, describe a summary statement on a sepa-
rate page according to the following subheadings, with 30 words 
or less under each subtitle.

• What is already known about this topic?
Example: The 75 years and older age group, with its complex 
health needs, is likely to make up an increasing proportion of the 
workload of accident and emergency strain the coming years.

• What this paper adds
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Example: An alcohol-based surgical hand rub is more effective 
than a 6-minute surgical hand scrub using 4% chlorhexidine 
gluconate in terms of microbial counts immediately after scrub-
bing.

• Implications for practice, education and/or policy
Example: Parents’ ability and willingness to participate in their 
child’s care in the hospital should be thoroughly assessed and 
their participation needs to be supported.

Main Text
Maximum word count should be within 5,000 words, although 
less is preferred, excluding tables, figures, and references. The 
manuscript should be written on A4 sized paper, in Times New 
Roman 12-point font, double-spaced and have margins of at least 
one inch (2.54 cm). In general, the text should be organized under 
the following headings: Introduction, Methods, Results, and Dis-
cussion.

Introduction: Clearly state the need of this study and main ques-
tion or hypothesis of this study. Summarize the literature review 
or background in the area of the study.

Methods: Present an “Ethics statement” immediately after the 
heading “Methods” in a boxed format.

Example 1:

Ethics statement: This study was approved by the Institu-
tional Review Board of XXXX University (IRB-201903-0002-01). 
Informed consent was obtained from the participants.

Example 2:

Ethics statement: Obtaining informed consent was exempt-
ed by the Institutional Review Board (IRB) of YYYY University 
(IRB-201903-0002-01) because there was no sensitive infor-
mation and the survey was anonymously treated.

Describe the study design, setting and samples, and measure-
ments, procedure, analysis used. Authors are encouraged to de-
scribe the study according to the reporting guidelines relevant to 
their specific research design, such as those outlined by the 
EQUATOR Network (http://www.equator-network.org/home/) 
and the United States National Institutes of Health/ National Li-
brary of Medicine (http://www.nlm.nih.gov/services/research_re-
port_guide.html).

Ensure correct use of the terms sex (when reporting biological 
factors) and gender (identity, psychosocial or cultural factors), 
and, unless inappropriate, report the sex or gender of study par-

ticipants, the sex of animals or cells, and describe the methods 
used to determine sex or gender. If the study was done involving 
an exclusive population, for example in only one sex, authors 
should justify why, except in obvious cases (e.g., ovarian cancer). 
Authors should define how they determined race or ethnicity and 
justify their relevance.

Results: Describe the main results in a concise paragraph. This 
section should be the most descriptive. Note levels of statistical 
significance and confidence intervals where ap-propriate.

Discussion: Make discussions based only on the reported results. 
Describe conclusions and recommendations for further study 
needed. Do not summarize the study results.

Abbreviations: Use standard abbreviations and units rec-om-
mended in the publication manual of the to the NLM Style Guide 
for Authors, Editors, and Publishers (2007), 2nd ed., National Li-
brary of Medicine, Bethesda, MD, USA (http://www.nlm.nih.gov/
citingmedicine). Non-standard abbreviations should be defined 
the first time they appear in the text. At first usage, spell out terms 
and give abbreviations in parentheses. Thereafter, use only abbre-
viations. It is not necessary to spell out standard units of measure, 
even at first usage.

Review article
An invited review will be published on an interesting or a new 
topic. Also submitted reviews are welcomed on any field accord-
ing to the aims and scope, including systematic review and me-
ta-analysis, scoping reviews, and integrative reviews. The main 
text is composed of introduction, tmethods, results, and discus-
sion. There is no limit to the total number of references for a re-
view article. The word count for the main text should be within 
8,000 words.

Invited paper
It is a commissioned article for specific purpose only with request 
base. The topics were discussed between editors and authors be-
fore submission. The main text is composed of 3 sections: intro-
duction, text, and conclusion. The total number of references arti-
cle is recommended to be equal to or less than 30. The word count 
for the main text should be within 8,000. An abstract is optional 
and is limited to 250 words.

Issues and perspectives
Issues and Perspectives is usually an invited short article, which 
deals with the present hot issues in women’s health nursing, al-
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though not limited to this field. Authors of general interest to nurs-
ing and health care are also invited. Its format consists of introduc-
tion, main content, and conclusion. Length of the main text is lim-
ited to 2,000 words and keywords are limited to 5, preferably in 
MeSH terms. Number of references is limited to 20 and figures and 
tables are limited to 10 in total. 

Special essay
It is a commissioned publication type for the presentation of ex-
periences in nursing or health field. Authors are invited by the ed-
itor-in-chief. Topics are discussed upon request. There is no spe-
cific format. 

Editorials
An editorial is usually invited by the Editorial Board. It provides 
the brief review and comments on pressing developments and 
events in the field of women’s health nursing. It also may deal with 
a change in the journal’s style and format and communication 
with an outside organization or professional. Other various topics 
shall be dealt by the Editorial Board as deemed appropriate. Divi-
sions in the body of an editorial are not required. The total num-
ber of references is recommended to be equal to or less than 10. 
The word count of the main text should be less than 2,500 words.

Letter to the editor
Any opinion or inquiry on a paper published can be addressed to 
the editor. Title, author, affiliation, main text and the references 
are the required sections. The total number of references is rec-
ommended to be less than 10. The word count of main text 
should be equal to or less than 1,000 words.

In reply
As the reply to “Letter to the editor” its format is same to the “Let-
ter to the editorial” and will be published simultaneously.

2-4. References
In the text, references should be cited with Arabic numerals in 
brackets (e.g. [1]), numbered in the order cited.

In the references section, the references should be numbered in 
order of appearance in the text and listed in English citation form.

Journal titles should be described in NLM style.
References within the past 5 years are encouraged, and un-pub-

lished PhD or master’s thesis are not recommended as reference.
Other types of references not described below should follow the 

NLM Style Guide for Authors, Editors, and Publishers (http://
www.nlm.nih.gov/citingmedicine). There are no limits to the 
number of references. However, limit supporting citations in text 
to 1-2 per statement. Note the DOI in URL form, if available.

Journal article with up to six authors:
Chung CW, Hwang EK, Hwang SW. Details of lymphedema, upper 
limb morbidity, and self- management in women after breast can-
cer treatment. Korean J Women Health Nurs. 2011;17(5):474-483.
https://doi.org/10.4069/kjwhn.2011.17.5.58

Journal article with more than six authors:
Hong GH, Koh HJ, Kim KS, Kim SH, Kim JH, Park HS, et al. A 
survey on health management of during pregnancy, childbirth, 
and the postpartum of immigrant women in a multi-cultural fam-
ily. Korean J Women Health Nurs. 2009;15(4):261-269. https://
doi.org/10.4069/kjwhn.2009.15.4.65

Book:
Davidson MR, London ML, Wieland Ladewig PA. Olds’ mater-
nal-newborn nursing and women’s health across the lifespan. 8th 
ed. Upper Saddle River, NJ: Pearson Prentice Hall; 2008. p. 20- 25.

Book Chapter:
Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in 

Table 2. Recommended maximums for articles submitted to the Korean Journal of Women Health Nursing

Publication type Abstract (word count) Text (word count)a) References Tables & figures Invited or unsolicited
Original articles 250 5,000 No limit 6 Unsolicited
Review articles 250 8,000 No limit 6 Invited or unsolicited
Invited papers Optional (250) 8,000 30 10 Invited
Issues and Perspectives None 2,000 20 10 Invited
Special essays None 3,000 20 10 Invited
Editorials None 2,500 10 5 Invited
Letter to the editor None 1,000 10 3 Unsolicited
In reply None 1,000 10 3 Invited

a)Maximum number of words excludes the abstract, references, tables, and figure legends
Above limitations are negotiable. If more word count or number of figures and tables are required, authors can contact the editor-in-chief.
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human solid tumors. In: Vogelstein B, Kinzler KW, editors. The 
genetic basis of human cancer. New York, NY: McGraw-Hill; 
2002. p. 93-113.
Unpublished thesis or dissertation:
Chang YE. The analysis of the association factors which influence 
on the breast and cervix cancer screening in Korean women: 
Based on the 2005 Korean national examination health and nutri-
tion survey [master’s thesis]. Seoul: Korea University; 2010. 55 p.
Lee SK. The effects of group coaching on emotional intelligence 
and self-efficacy of nurses [dissertation]. Seoul: Yonsei University; 
2007. 85 p.

Web reference:
Statistics Korea. 2010 life tables for Korea [Internet]. Seoul: Au-
thor; 2011 [cited 2012 Jan 16]. Available from: http://kostat.go.kr/
portal/korea/kor_nw/3/index.board?bmode = read&a-Seq =  
252533

2-5. Tables/Figures/Pictures
Each table, figure, and picture should be placed on a separate 
sheet. Number tables consecutively and supply a brief title at the 
top for each. Footnotes to tables should be indicated by super-
script symbols (†, ‡, §, ǁ, ¶, #, ††, ‡‡…) unless abbreviations are 
explained in which case superscripts are not required. All abbrevi-
ations used should be described in table footnote by writing the 
abbreviation followed by colon sign and definition, placed in al-
phabetical order.

Tables and figures are printed only when they express more 
than can be done by words in the same amount of space.

Do NOT indicate placement of tables of figures in the text. The 
editor will automatically place your tables and figures.

3. How The Journal Handles Complaints and 
Appeals

The policy of Korean Journal of Women Health Nursing is primar-

ily aimed at protecting the authors, reviewers, editors, and the 
publisher of the journal. If not described below, the process of 
handling complaints and appeals follows the COPE guidelines 
available from: https://publicationethics.org/appeals

Who complains or makes an appeal?
Submitters, authors, reviewers, and readers may register com-
plaints and appeals in a variety of cases as follows: Falsification, 
fabrication, plagiarism, duplicate publication, authorship dispute, 
conflicts of interest, ethical treatment of animals, informed con-
sent, bias or unfair/inappropriate competitive acts, copyright, sto-
len data, defamation, and legal problem. If any individuals or in-
stitutions want to inform the cases, they can send a letter via the 
contact page on our website (https://kjwhn.org/about/contact.
php). For the complaints or appeals, concrete data with answers to 
all factual questions (who, when, where, what, how, why) should 
be provided.

Who is responsible for resolving and handling complaints and ap-
peals?
The Editor, Editorial Board, or Editorial Office is responsible for 
them. A legal consultant or ethics editor may be able to help with 
decision making.

What may be the consequence of the remedy?
It depends on the type or degree of misconduct. The conse-
quence of resolution will follow the guidelines of COPE.

4. Direct Marketing

Journal propagation has been done through the journal website 
and distribution of an introduction pamphlet. Invitations to sub-
mit a manuscript are usually focused on the presenters at confer-
ences, seminars, or workshops if the topic is related to the jour-
nal’s aims and scope.

kjwhn.org



Research and 
Publication Ethics

For the policies on research and publication ethics that are not 
stated in these instructions, the Good Publication Practice Guide-
lines for Medical Journals (https://www.kamje.or.kr/board/
view?b_name = bo_publication&bo_id = 13&per_page = ) or the 
Guidelines on Good Publication Practice (https://publicationeth-
ics.org/guidance/Guidelines) can be applied.

1. Conflict-of-interests Statement

Authors are required to disclose commercial or similar relation-
ships to products or companies mentioned in or related to the 
subject matter of the article being submitted. Sources of funding 
for the article should be acknowledged in a footnote on the title 
page. Affiliations of authors should include corporate appoint-
ments relating to or in connection with products or companies 
mentioned in the article, or otherwise bearing on the subject mat-
ter thereof. Other pertinent financial relationships, such as con-
sultancies, stock ownership or other equity interests, or patent-li-
censing arrangements should be disclosed to the Editor-in-Chief 
in the cover letter at the time of submission. Such relationships 
may be disclosed in the Journal at the discretion of the Edi-
tor-in-Chief in footnotes appearing on the title page. Questions 
about this policy should be directed to the Editor-in-Chief. If 
there is no conflict of interest, this should also be explicitly stated 
as “The author(s) declared no conflicts of interest.”

2. Statement of Human And Animal Rights

Clinical research should be done in accordance with the Ethical 
Principles for Medical Research Involving Human Subjects, out-
lined in the Declaration of Helsinki (https://www.wma.net/poli-
cies-post/wma-declaration-of-helsinki-ethical-principles-for- 
medical-research-involving-human-subjects/). Clinical studies 
that do not meet the Declaration of Helsinki will not be consid-
ered for publication. Research participants’ rights to privacy must 
be protected, and personal identifiable information should not be 
disclosed unless absolutely necessary. Human subjects should not 
be identifiable, i.e., patients’ names, initials, hospital numbers, 
dates of birth, photographs, or other protected healthcare infor-
mation should not be disclosed. If such personal information is 
needed as scientific data for publication, this should be explained 
to participants (or legal guardians) and written consent must be 

obtained. The possibility of online information sharing (not only 
printed publications) must also be explained. For animal subjects, 
research should be performed based on the National or Institu-
tional Guide for the Care and Use of Laboratory Animals, and the 
ethical treatment of all experimental animals should be main-
tained. For studies using literature review and meta-analysis, In-
stitutional Review Board (IRB) approval is not required. For sec-
ondary data analysis studies, the editorial committee will decide 
whether IRB approval is needed.

3. Statement of Informed Consent

Copies of written informed consents and IRB approval for clinical 
research should be kept. If necessary, the editor or reviewers may 
request copies of these documents to resolve questions about IRB 
approval and study conduct.

4. Authorship

All authors, including the co-authors, should be responsible for a 
significant part of the manuscript. All authors and co-authors 
should have taken part in writing the manuscript, reviewing it, 
and revising its intellectual and technical content. Any author 
whose name appears on a paper assumes responsibility and ac-
countability for the results.

5. Originality and Duplicate Publication

All submitted manuscripts should be original and should not be 
considered by other scientific journals for publication at the same 
time. Manuscripts are accepted for publication with the under-
standing that their contents, or their essential substance, have not 
been published elsewhere, except in abstract form or by the ex-
press consent of the Editors. Any part of the accepted manuscript 
should not be duplicated in any other scientific journal without 
the permission of the Editorial Board. The duplication will be 
checked through SimilarityCheck powered by iThenticate (https://
www.crossref.org/services/similarity-check/) before review. If du-
plicate publication related to the papers of this journal is detected, 
the authors will be announced in the journal and their institutes 
will be informed, and there also will be penalties for the authors. 
Materials taken from other sources must be accompanied by writ-
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ten permissions for reproduction, obtained from the original pub-
lisher. Editors should follow the procedure set out in the Commit-
tee on Publication Ethics (COPE) flowcharts (https://publicatio-
nethics.org/resources/flowcharts-new/translations) that are de-
signed to help editors follow COPE’s Code of Conduct and imple-
ment its advice when faced with cases of suspected misconduct.

6. Secondary Publication

It is possible to republish manuscripts if the manuscripts satisfy 

the condition of secondary publication of the Uniform Require-
ments for Manuscripts Submitted to Biomedical Journals (http://
www.icmje.org).

7. Publication of Master’s Thesis or Doctoral 
Dissertation

When thesis or dissertation work is submitted for publication, the 
first author should be the thesis awarder and should declare that 
content is from thesis/dissertation.
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Author’s Checklist

□  This manuscript has not been submitted for publication elsewhere and follows the Publication and Research Ethics of the Korean 
Journal of Women Health Nursing.

Title page
□  Please follow the title page template available online

Manuscript preparation
□  A4, 12 point font Times New Roman in MS Word file

□  Line space: Double spacing / Margins of at least 1 inch (2.5 cm)

□  Within 5,000 words (excluding figures, tables, references)

□  Author information is removed

Abstract
□  250 words or less (240-250 words are suggested)

□  Subheadings of Purpose, Methods, Results, and Conclusion

Summary Statement
□  30 words or less under each subtitle

Main Text
□  Subheadings of Introduction, Methods, Results, and Discussion

□  Permission to use instruments should have been obtained

□  Specify Ethics statement under Methods subheading. Avoid redundant descriptions in the text

References
□  References follow NLM style

□  Limit supporting references to 1-2 per statement

Table, figure, and picture
□  No more than 6 figures, tables, and pictures altogether

□  According to Instructions to Authors

□  Abbreviations are noted under the table, in alphabetical order, and are congruent with text descriptions

Applied from the December 2020 issue
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Copyright Transfer Agreement

Title:  _______________________________________________________________________

I hereby certify that I agreed to submit the manuscript entitled as above to Korean Journal of Women Health Nursing with the following 
statements:

• This manuscript is original and there is no copyright problem, defamation and privacy intrusion. Any legal or ethical damage should 
not be directed to the Korean Society of Women Health Nursing due to this manuscript.

• All authors contributed to this manuscript actually and intellectually and have responsibility equally to this manuscript.
• This manuscript was not published or considered for publication to any other scientific journals in the world. It will not be submitted 

again to other journals without permission from Editor of Korean Journal of Women Health Nursing if it is accepted for publication.
• Copyright of this manuscript shall be transferred to the Korean Society of Women Health Nursing if it is published in Korean Journal of 

Women Health Nursing. It means that if any persons including authors want to use the contents of this manuscript, they should cite the 
source and can use it for educational and research purpose according to Creative Commons Attribution License.

• All authors have provided a signature for copyright transfer agreement on this manuscript.
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