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National policies for infertility support and nursing strategies for
patients affected by infertility in South Korea
Miok Kim
Department of Nursing, College of Nursing, Dankook University, Cheonan, Korea

In December 2020, the Korean government announced the 2021–2025 Fourth Basic Plan for Low
Fertility and Aged Society [1]. Reflecting social and environmental changes, the fourth plan includes a comprehensive lifelong guarantee of sexual and reproductive health rights. The plan supports healthy pregnancy and childbirth by strengthening social support for healthy and safe contraception, maintenance and termination of pregnancy, expanded resources for high-risk pregnancies, and safe infertility care centered around consumers. The Issues and Perspectives [2] published
in this issue highlights the background of the plan and reviews the phenomenon of the low birth
rate in detail. In particular, a suggestion is made to improve the safety of infertility treatments for
the health of mothers and children and to provide psychological/emotional support such as information provision and counseling. In this article, I would like to summarize the present state of infertility support, including financial support for infertility treatment and psychological/emotional
support such as information provision and counseling, as well as sharing my thoughts on the relevant arrangements.
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Korea’s infertility support policy
The number of people diagnosed with infertility in Korea increased from 185,000 in 2010 to
200,000 in 2014 [3], and further grew to over 230,000 in 2019 [4]. Against this backdrop, the government initiated a project to provide financial support for infertility treatment in 2006, thereby
standardizing infertility treatment procedures that were not previously covered by insurance.
Health insurance coverage for infertility treatment procedures was subsequently applied from October 2017. Accordingly, from October 2017 to September 2018, approximately 120,000 patients
benefitted from health coverage for infertility treatment, to the tune of 1.2 million USD (based on
the amount reviewed and determined by the Health Insurance Review and Assessment Service excluding duplicate patients) [5].
In response to strong public advocacy supporting the expansion of health insurance coverage to
include infertility treatment, the government abolished the restriction on the age of women to 44
years or younger (international age) for insurance-covered infertility treatment in July 2019, and
expanded coverage so that women aged 45 years or older (international age) could benefit from
health insurance for infertility treatment if considered necessary based on the medical assessment
of a physician. Furthermore, the number of in vitro fertilization (IVF) and intrauterine insemina-
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tion (IUI) procedures covered by health insurance was increased to a limited extent (by increasing the co-pay for additional procedures from 30% to 50%) and efforts to relieve women’s economic and psychological burden were made by establishing infertility/depression counseling centers.
In other words, in 2019, health insurance coverage for fertility-related counseling/education and examinations was promoted
to encourage couples thinking of having children to actively monitor their physical condition before being diagnosed as infertile
and to prevent infertility in advance. In addition, the government
developed a plan to apply health insurance coverage to basic infertility tests at medical institutions, steps taken to achieve an appropriate physical condition for pregnancy, and education and counseling on conception for any couples planning to conceive a child,
as well as a comprehensive plan to create a safe, healthy delivery
environment for couples struggling with infertility and to address
social needs.
The government is striving to improve the standard for the
number of transplanted embryos, devise a plan to improve the
safety of procedures, provide information necessary before and
after infertility procedures on the public information portal,
strengthen psychoemotional support such as counseling for infertile couples, offer health information on women who underwent infertility treatment and their babies, provide information
on the status of use of infertility/depression counseling centers,
and present evaluations of satisfaction on the comprehensive
parenting portal. Furthermore, steps are being taken to support
childcare and extended leave for infertility treatment, all of
which are measured aimed at strengthening consumer-centered
safe infertility support.

seling has been mandated through legislation so that prior to infertility treatment, sufficient general information on infertility
and infertility-related procedures are sufficiently provided to aid
in the decision-making process. In addition to providing medical information on infertility and supporting the decision-making process, these countries have expanded the scope of infertility counseling to a wide range of psychological health issues, including the psychological distress of infertile women, relationship problems between partners and with family members, and
personal quality of life and satisfaction [9]. These psychological
interventions have been reported to produce positive results in
terms of relieving depression in women undergoing infertility
treatment and improving marital intimacy, sexual satisfaction,
fatigue [10], and pregnancy rates [11].
The provision of information and psychological support for
infertile couples in Korea was mainly conducted at medical institutions providing infertility treatment in the past. However,
the Korea Population, Health and Welfare Association conducted a pilot operation of an infertility counseling center in 2015
and opened the Central Infertility and Depression Counseling
Center in June 2018. Subsequently, additional centers were
opened in the Jeonnam, Incheon, and Daegu areas to provide
information on mental health and improve emotional and psychological health, as well as supporting medical procedures related to infertility, pregnancy, and childbirth. As a result, statistically significant relief in depression, anxiety, and stress has been
reported in women who received services at the infertility/depression counseling center [12].

Provision of infertility-related information
and psychological/emotional support

Women who receive infertility treatment experience both physical and psychological fatigue throughout the treatment process
[13]. Physical fatigue due to frequent hospital visits and invasive
procedures for the diagnosis and treatment of infertility may impose a burden on women receiving infertility treatment in combination with psychological difficulties and tension during ovulation induction, which is performed to assess the growth rate
and number of follicles, as well as anxiety and tension during
procedures such as IUI and IVF, and psychological fatigue as
pregnancy is confirmed [13].
Women who undergo assisted reproductive technology treatment have higher levels of negative emotions before IVF than
during IVF [14], and couples who undergo repeated cycles have
higher levels of depression than those who have just started IVF
for the first time [15]. In addition, the risk of depression is high
until 1 year after successful IVF and childbirth [16], and women

The emotional difficulties experienced by women during infertility treatment, combined with experiences of pain, discomfort,
and physical fatigue during assisted reproductive procedures
such as ovarian stimulation and invasive ovum aspiration, may
contribute to low infertility treatment success rates, reduced
quality of life [6,7], and decisions to discontinue treatment [8].
In light of the recognition that psychosocial support improves
both the likelihood of conception and the quality of life of people experiencing infertility, thereby ultimately improving the effectiveness of infertility support, major advanced countries have
assigned and managed infertility counseling as a main component of infertility procedures and treatment. For example, in the
United Kingdom, Australia, and New Zealand, infertility coun2
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who experienced IVF in the past were found to have a higher
risk of depression 20 to 23 years later regardless of childbirth
[17]. The quality of life of women undergoing IVF is lower
when their level of depression is high, previous treatment has
failed, and the cause of infertility is unknown; the latter two factors are particularly important contributors to the deterioration
of quality of life [18]. Therefore, differentiated intervention
strategies are required according to the cause of infertility, and
more psychoemotional interventions are needed when infertility treatment fails.
When positive interactions do not occur in a marital relationship, stress and negative emotions related to infertility are directly transmitted without filtering, resulting in a vicious cycle of
negative emotions involving conflict, regret, and feelings of guilt
[13]. Such psychological discomfort and difficulties associated
with infertility can be alleviated if women receiving fertility
treatment understand their own emotions and express them appropriately through words and actions [13]. Indirect exposure
of women undergoing infertility treatment to media has a negative correlation with infertility-related quality of life, whereas a
positive association with overall quality of life has been demonstrated for the direct and gradual disclosure of methods that
provide opportunities for face-to-face meetings, verbal expression, and immediate responses [19]. Therefore, women who
undergo infertility treatment should be sensitive to their feelings
and changes due to infertility, and at the same time, they should
be able to express their feelings appropriately, for which interventions that help effective communication and positive interactions with their spouses are required.
In the meantime, a high level of stigma perceived by women is
related to a low quality of life associated with infertility. In light
of the fact that 88.1% of patients receiving infertility treatment
need psychological counseling [20], it is necessary to improve
perceptions of infertility in individuals and in society, along with
providing psychological support [21], in order to reduce the
stigma of infertility and improve quality of life.
Numerous studies have reported physical, psychoemotional,
and socioeconomic difficulties among women diagnosed with
infertility and receiving treatment in Korea. These difficulties
are similar for women with female factor infertility and for those
with unknown causes of infertility [13], and the burden of male
factor infertility is also imposed on women [22]. Infertility
should be understood as a situational difficulty that requires
more effort than other challenges because of the possible or actual presence of factors that make it difficult to succeed in pregnancy, rather than being understood as a woman's individual defect or insufficiency. It would also be desirable to use the terms
https://doi.org/10.4069/kjwhn.2021.03.12.1

“women receiving infertility treatment” and “women receiving
IVF” instead of “infertile women,” which has the effect of stigmatizing them. Furthermore, the main strategy for overcoming
infertility could be to make ongoing efforts to positively change
the perceptions of women who are diagnosed with infertility
and those of Korean society toward infertility.
With a multifaceted policy that helps alleviate socioeconomic
difficulties accompanying the process of diagnosis and treatment of infertility, medical institutions that provide infertility
treatments and local communities should establish strategies to
reduce physical difficulties for women receiving infertility treatment and to improve psychoemotional well-being at the personal and interpersonal levels throughout the process of planning
infertility treatment, failure, and further attempts. In other
words, it is necessary to examine patients’ psychoemotional status, as well as physical difficulties, experienced during the infertility treatment process and to provide counseling accordingly.
Couples should also be included as recipients of infertility nursing care throughout the process of infertility treatment; they
should be provided sufficient information, and it is necessary to
develop and apply multifaceted interventions at the individual,
family, and society levels to help people overcome infertility together with active support from their spouses.
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Korea’s low birth rate issue and policy directions
Kyung Ae Cho
Secretary (2018-2021), Korea Population, Health and Welfare Association, Seoul, Korea

Introduction

Received: February 15, 2021
Accepted: February 16, 2021

In early 2021, the South Korean media poured out discouraging articles on the natural decrease in
the nation’s population. The low birth phenomenon has continued for almost two decades since
2002, when the total fertility rate (TFR)—defined as the average number of children that a woman would bear during her reproductive lifespan between ages 19 and 49 years—dropped below 1.3
[1]. In 2020, the number of births was surpassed by deaths, causing a natural population decline.
To make the matter worse, young people are more likely to delay marriage or having children in the
coronavirus disease 2019 (COVID-19) era, leading to an even lower number of expected births
this year. It is a national task to slow the trend of low birth rates and an aging population by taking
appropriate actions to bring about social, economic, cultural, and regional changes that can create
a more sustainable society. In this paper, I would like to discuss the current status of low birth in
South Korea (hereinafter, Korea) as well as the issues and future directions of the country’s population policy.
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Korea
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How serious is the birth issue in Korea?
The number of births in Korea has declined dramatically on three occasions since the end of the
Korean War. The country boasted high fertility rates from the end of the Korean War until 1982,
where the number of annual births was maintained between 800,000 and 1 million. In 1983, the
nation’s TFR dropped below the population replacement level of 2.1, thanks to the government’s
strong fertility regulation policy, widespread use of contraception, and normalization of smaller
family sizes [1]. This is referred to as the first population change in Korea. Between 1983 and
2000, the number of annual births stayed at around 600,000; as such, this period has been labeled
the low birth stage. In 2001, the number of births dropped dramatically to 400,000, with a TFR of
1.3 [1], corresponding to the second population change. The 1997 Asian financial crisis seems to
have had ripple effects on the trend of individuals delaying marriage and subsequently having children. Low fertility continued through 2016, when the number of births further plunged to 300,000
(the third population change). In 2019, Korea became the only country in the world where a woman
is expected to give birth to less than one child in her life, with a TFR of 0.92 [1].
The government has not been complacent regarding the issue of low birth. In 2005, the government enacted the Framework Act on Low Birth Rate in an Aging Society and organized the Presidential Committee on Ageing Society and Population Policy [2] which is led by the president and

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.
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consists of ministers and experts, as very low birth rates have
continued since 2001 with a TFR under 1.3. The government
has renewed the Basic Plan for Aging Society and Population
Policy every 5 years since 2006 and implemented policies across
all walks of society. The first and second rounds of the plan included policies and measures to support pregnancy and childbirth, as well as childcare services to relieve couples’ financial
burden of raising children. Starting in the third round, which
came into effect in 2015, additional support was provided for
job-seeking and housing for newlyweds to address the financial
factors that contribute to getting married later and staying single
longer. The government revised the third round in 2018, announcing the Policy Roadmap for an Inclusive Nation [3]. The
new plan designed a transition to a policy aimed at improving
the quality of life for all generations based on the criticism that
previous plans have simply focused on the government’s role in
encouraging childbirth without putting people at the center.
Despite such efforts, the fertility rate seems far from ready to
bounce back.

Why aren’t young Koreans having
children?
When asked if they agreed with the statement “being a parent is
an invaluable thing in life,” most Koreans (81.7%) agreed, including 67.0% of people in their 20s [4]. All age groups, including those in their 20s, reported thinking that having two children is ideal. In reality, the younger generation in Korea make
dark jokes about having to give up three things in life, i.e., socalled “sam po”—dating, marriage, and having children. They
feel like they do cannot afford to spare any time, energy, or emotions that should go to surviving fierce competition in school
and building qualifications to land a job in the tight job market.
Korea has become a society where young people find it difficult
to plan for a life where securing a job leads to getting married
and having a family, because they are too anxious about obtaining a secure job, a stable income, and a place to live.
Exploring differences between men and women in how they
see marriage and family may also provide insights into this phenomenon. The traditional gender roles of male breadwinners
and female housekeepers are being challenged. A survey by the
Korean Population, Health and Welfare Association [5] showed
that six out of 10 single 30-somethings said they would like to
get married. Two out of 10 responded they did not want to get
married and the other two said they were not sure. Regarding
the reason why they were hesitant to get married, 51.1% of male
respondents said they found it difficult to agree on marriage
https://doi.org/10.4069/kjwhn.2021.02.16

terms such as housing and finances. Meanwhile, 25.3% of female
respondents said they were “happy living alone,” and 24.7% said
they were hesitant to tie the knot because of “the culture of patriarchy and gender inequality.” Five out of 10 respondents were
positive about having children, while negative opinions were expressed through responses of “not [being] confident if I can do
well in parenting” (24.6%), and “the financial burden of childcare” (24.3%).
In a 2019 survey by the Korean Women’s Development Institute on the priority of developmental tasks in life among young
women and men in their 20s-30s [6], female respondents placed
a higher priority on work and personal life than partnership and
children. The results were not markedly different from those of
their male peers. This shows that today’s young women choose
to prioritize their career throughout their life cycle, as do young
men.
A high percentage of young women also agreed that their
partners’ participation in childcare, equal distribution of household chores, and partner’s maternity/paternity leave are prerequisites for them to consider having children. This is sharply distinct from the responses of their male counterparts, who pointed to their own financial situation and stable job as the biggest
factors. This means that today’s young women will not tolerate
traditional gender roles or unequal treatment, and would only
choose to have children if their partners actively share the burden, allowing them to keep their careers without facing an existential crisis. These results provide a valuable perspective on
what kind of environment is needed for today’s young women.

How should we approach low birth
policies?
The international community has been discussing the most suitable way to approach population policies for a long time. In the
1970s and 1980s, governments around the world implemented
strong population policies focused on family planning. Discussions were held about whether the population should be regulated in light of how population growth seemed to deter economic development. At the 1994 Cairo International Conference on Population and Development and the 1995 Beijing
World Conference on Women, the paradigm for population
policies shifted from controlling population size to acknowledging human rights [7].
The 1994 Cairo Conference confirmed that population policies should value the unique life of human beings rather than
trying to regulate population size, acknowledging that reproductive rights are basic human rights. Governments committed to
7
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goals to be met by 2015 to ensure universal access to reproductive health services, such as reducing infant/child/maternity
deaths, universal education, and family planning to help empower women and improve their social status. The 1995 Beijing
Conference advised governments to protect women’s rights to
reproductive health without unwanted pregnancy and birth,
recognizing that women play a key role in socioeconomic development. Reproductive health and rights refer to the state of
physical, mental, psychological, and social well-being free from
illness, malfunctions, and/or disabilities. This acknowledgement helped the paradigm of population policy to move away
from emphasizing economic development issues and to prioritize individual rights, health, and welfare. Since then, the global
community has started to understand sexual and reproductive
health and rights as part of human rights, and has protected
comprehensive services that provide information, counseling,
education, and healthcare.
How did this issue play out in Korea? The Korean government continued to implement measures to control population
growth for a considerable time even after reaching its goal of
curbing population growth by 1983, earlier than it had planned.
It was only in 1996 that the fertility regulation policy was replaced by the goal of “improving the quality of the population.”
Concrete actions were taken to promote reproductive health
such as providing sex education for teenagers and supporting
mothers, infants, and children. With plummeting birth rates in
the beginning of the 2000s, the government started to implement policies to encourage childbirth. Based on the diagnosis
that the nation’s low birth and population aging trends will aggravate social and economic crises, authorities put measures in
place to promote childbirth and support childcare to achieve increased fertility [8]. However, not enough efforts were made to
enhance gender equality, understand childbirth as women’s individual right, and provide support for health and welfare. The
younger generation saw this kind of policy as the government
attempting to enforce traditional cultural norms by demanding
that they have children. Korean women have expressed their repulsion against recent initiatives like the disclosure of the “birth
map” and conducting the National Survey on Fertility and Family Health and Welfare, claiming that the government simply
sees women as a tool for childbirth and is attempting to control
population growth [9].

A paradigm shift is needed in low
fertility policy
The Korean government released the Fourth Basic Plan for Age8

ing Society and Population Policy for the 5-year period beginning in 2021 [2]. The plan demonstrates a shift in paradigm in
the government’s population policy compared to the previous
rounds. The Fourth Basic Plan presents a vision of creating “a
sustainable society where all generations are happy together,”
acknowledging that current birth rates and demographic phenomena are the outcomes of individual choices and adaptation,
not of governmental regulation and control. This plan makes it
clear that the focus will be on bringing about structural changes
at the individual, family, regional, and social levels. This is indeed a shift in policy direction and will be a welcome shift new
beginning, no matter how overdue the change is.
The new plan envisions a society where we “work and care together” as a strategy to stop low birth [2]. Any woman who
would like to work should be able to find employment, and not
forced to discontinue their careers, endure job instability, or
work in a low-paying job. Key strategies include creating gender-equal labor conditions so that all genders can plan stable careers, as well as improving current maternity/paternity leave
policies so that everyone can share the labor of work and parenting. The COVID-19 crisis has shed light on the fact that the labor of caregiving plays a key role in sustaining families and society. Housekeeping, childcare, and elderly caregiving should not
be underestimated or taken for granted as women’s tasks.
Homes, businesses, and local communities should all contribute
to transform Korean society into one where people truly “work
and care together.”
It is also notable that the new plan penciled in the tasks of
“guaranteeing the rights to sex and reproduction over the lifetime” and “legally embracing various types of families” in its
strategies [2]. The government should support healthcare services from the point a woman gets pregnant, as well as providing
health coverage for the entire life cycle, from adolescence to old
age, covering sexual health, menstrual health, contraceptives,
abortion, gender-based violence, sexually transmitted infections,
and cancer control and prevention. Furthermore, Korean law
only protects families that consist of “relationships based on
marriage, blood, and adoption,” while France and Germany have
expanded their legal boundaries of family to embrace unions
that emotionally and financially support each other without official marriage, through the Civil Solidarity Pact and the Life
Companion Law, respectively [10]. In 2019, 2.3% births in Korea were out of wedlock [1], the highest percentage in the country’s history but the lowest among Organisation for Economic
Co-operation and Development (OECD) nations—along with
the lowest TFR. Korea should join the ranks of the global community in banning discrimination against diverse types of famihttps://doi.org/10.4069/kjwhn.2021.02.16
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lies and should create an environment where all types of families
and their children are respected and embraced.
The issue of low birth and aging population is caused by a
combination of complex social issues that exist in Korean society. It is true that this phenomenon may affect our country’s socio-economic structure. As we see many countries overcoming
the issue of low birth, Korea should restore trust within its society, so that everyone is respected and able to choose their own
lifestyle, rather than focusing on this crisis that fuels public anxiety. Hopefully, Korea will evolve into a society where all residents can protect their own family and exercise reproductive
rights with enhanced gender equality and quality of life. A stronger focus on women’s health is needed within public health and
health-related policy. Moreover, as the impact of sexual and reproductive health on women’s lives and quality of life is paramount, active education, research, and policy development is
more urgent than ever.
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측정도구의 심리계량적 속성 1: 내용타당도
이은현
아주대학교 보건대학원

Psychometric property of an instrument 1: content validity
Eun-Hyun Lee
Graduate School of Public Health, Ajou University, Suwon, Korea

서론
측정이란 규칙에 따라 사물, 사건 또는 현상에 숫자를 부여하는 것을 의미하며[1], 간호 현장에서 연구
자나 실무자는 관심 개념을 직·간접으로 측정하게 된다. 예를 들어 체중은 체중기를 사용해서 직접적
으로 측정하지만, ‘희망’ 같은 추상적인 개념은 간접적으로 측정하게 된다. 즉, 추상적 구성개념이 가
지고 있는 속성을 측정가능한 지표(질문)로 만들어서 측정하는 것이다. 간호학에서 흔히 사용되는 간
접적 측정방법은 자가보고형 도구(self-reported instrument)이다. 의학에서는 의료인이나 보호자가 아
닌 환자가 자신의 건강상태를 주관적으로 평가하는 도구를 환자보고결과 측정도구(patient-reported
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outcome measure, PROM)라고 명명하고 있다[2]. 자가보고형 도구 또는 PROM 사용에서 가장 중요
한 것은 심리계량적 속성(psychometric properties)이 만족되었는지 이다. 앞으로 본 학술지에서 심리
계량적 측정속성에 대한 내용을 시리즈로 연재할 예정인데, 척도(scale), 검사(test), 도구(tool) 및 설문
지(questionnaire)로 이름 붙여진 자가보고형 도구 또는 PROM 모두를 측정도구(instrument)라고 할 것
이며, 그 첫 번째 측정속성으로 내용타당도에 대해 알아보고자 한다.

내용 타당도
내용타당도는 측정도구의 내용이 측정하고자 하는 구성개념을 얼마나 적절히 반영하고 있는가에 대한
것이다[3]. 내용타당도는 측정도구를 개발할 때 가장 먼저 수행해야 할 매우 중요한 부분으로, 크게 두
단계로 진행된다. Lynn [4]은 이를 개발단계와 판단-정량화(judgement-quantification) 단계로 나누었
고, 이와 유사하게 Polit와 Yang [5]은 개념화 단계와 도구에 포함된 내용이 개념화된 구성개념을 잘 나
타내는지에 대한 근거수립 단계로 분류하였다. 또한 COSMIN (COnsensus-based Standards for the

selection of health Measurement INstruments) 연구에서는 새로운 도구 개발(PROM development) 단
계와 개발된 도구의 관련성, 포괄성 및 이해력에 대한 평가 단계로 구분하였다[6]. 비록 내용타당도 수
행 과정을 설명하기 위해 사용된 용어들은 조금씩 달랐지만, 그 내용은 거의 비슷하다고 할 수 있다.
즉, 첫 번째 단계는 측정하고자 하는 구성개념의 개념화를 포함한 예비측정도구 개발이라고 할 수 있

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
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으며, 두 번째 단계는 개발된 측정도구의 내용이 정의된 구성개념

째 단계에서 정의된 구성개념에 대한 관련성(relevance), 포괄성

을 얼마나 반영하는지를 판단하는 단계라고 할 수 있다.

(comprehensiveness) 및 이해력(comprehensibility)에 대한 평가가 이
루어져야 한다. 가장 흔히 사용되는 방법은 전문 패널을 활용하는

예비측정도구 개발 단계

것이다. 전문 패널에 필요한 인원에 대한 합의는 없지만, Lynn [4]은

측정도구 개발 단계에서 가장 먼저 해야 할 것은 측정하고자 하는

지도 추천하였다. 하지만 본 연구자의 경험에 의하면, 패널 전문가

구성개념에 대한 정의(definition)를 확실하게 하는 것이다. 구성개

들이 측정하고자 하는 구성개념에 대해서 이론적으로 또한 실무적

념에 대한 정의를 내리기 위해서 사용하는 방법으로는 이론에 진술

으로 얼마나 준비되어 있는지를 고려하는 것도 매우 중요하다.

된 개념적 정의를 가져와 사용하거나, 문헌고찰을 통해 정의를 내
이러한 과정에서 구성개념의 범위 및 개발된 측정도구를 사용할 대

Lawshe [13]는 전문가 내용타당도를 판단하기 위해 내용타당도
비율(content validity ratio, CVR)의 사용을 제안하였다. 전문가에
게 문항이 얼마나 관련 있는지를 3점 척도에(필수적임, 사용 가능

상자에 대한 사항도 확실하게 밝혀야 한다. 예를 들어, Lee 등[8]은

하지만 필수적인 것은 아님, 필요 없음) 응답하도록 요청하고,

“건강관련 삶의 질” 측정도구 개발을 위한 내용타당도 개념화 과정

CVR = (ne – N/2)/(N/2)을 계산한다(ne, 필수적이라고 응답한 패
널의 수; N, 총 패널의 수). CVR 값의 범위는 –1에서 +1이며,

리거나, 개념분석 및 질적연구를 통해 개념을 형성할 수 있다[7].

에서 구성개념의 범위를 삶의 질보다 제한되지만 건강의 개념보다
는 넓은 개념이라고 하였고, 측정도구를 사용할 대상이 “심혈관 질
환자”임을 밝혔다.
개념적 정의가 규명되었으면, 그 다음으로는 구성개념이 가지고

5명 이상에서 10명이 바람직하다고 하였고, Waltz 등[12]은 20명까

CVR의 임계치는 패널 전문가의 수에 따라 달라진다고 하였다. 예
를 들어, 전문가 수가 5명, 10명일 때 각각 0.99, 0.62 이상이면 내
용타당도를 만족한다고 보았다.

있는 속성을 파악한다. 속성 도출을 위해 문헌고찰, 면담(일대일 인

Lynn [4]이 제시한 내용타당도 지수(content validity index, CVI)

지적 면담 또는 포커스 그룹 면담), 질적연구 등을 통해 구성개념이

는 간호학에서 가장 많이 사용하는 방법이다. 전문가 패널에게 문

가진 속성을 파악할 수 있다. 이렇게 파악된 속성들을 이용해서 각

항이 얼마나 관련 있는지에 대해 4점 척도로(1점, 관련 없음; 2점,

문항을 작성한다. 이때, 읽기 수준은 초등학교 6학년에서 중학교 1

수정을 하지 않는 한 관련 있다고 하기 어려움; 3점, 관련이 있으나

학년 정도이며, 문항은 모호하지 않게 기술해야 하고, 이중부정은

약간의 수정이 필요함; 4점, 매우 관련 있음) 답하도록 요청한다.

사용하지 않는 것이 좋다. 또한 전문용어나 외국어 사용은 피하는

그리고 각 문항에 대해 3점 또는 4점에 답한 전문가의 비율인 CVI

것이 좋다[7]. 예를 들어, 암 환자 특이형 삶의 질 측정도구인 Euro-

를 산출한다. 문항의 CVI (item-level CVI, I-CVI) 값은 전문가가

pean Organization for Research and Treatment of Cancer Quality
of Life Questionnaire, Core Module (EORTC QLQ C-30)의 초기
한글판에 “TV”라는 단어가 사용되었는데[9], 실제로 이 도구를 한
국 암 환자에게 사용했던 연구에 의하면 저학력의 노인층 환자에서

3–5명이면 1.00, 그리고 6–10명이면 0.78 이상이어야 문항의 내용
타당도가 만족된 것이라고 보았다. 전체 측정도구의 CVI (average
of content validity index for scale, S-CVI/Ave) 산출은 I-CVI를 합
해서 문항의 수로 나누어 산출하며, Polit와 Beck [14]은 0.90 이상

영어 단어가 있었던 문항을 이해하는 데 문제가 있었던 것으로 나

을 권장하였다.

타났다[10].

CVI는 일치 비율(portion agreement)에 대한 계산으로 간단하고

이 외에도 측정도구 구성에 대해서도 고려해야 한다. 측정도구

이해하기 쉽지만, “우연의 일치(chance agreement)”로 인한 과대 추

의 지시문(instruction), 회상기간(recall period) 및 응답에 대한 선

정의 가능성을 배제할 수 없다. 따라서 Wynd 등[15]은 이를 보정

택(response options) 등을 주의 깊게 결정해야 한다. 암환자를 대

하는 다중평가자 카파계수(multi-rater Kappa coefficient)를 CVI와

상으로 개발된 외상 후 성장 측정도구[11]를 보면, 지시문에 “…암

같이 사용할 것을 권장하였다. 하지만, 카파계수는 측정도구의 안

진단 이후 귀하의 경험과 일치하는 곳에 V 표시하여 주시기 바랍

정성(stability)과 관련된 신뢰도를 반영하는 지표로 내용타당도 검

니다”라고 기술되어 있고 응답을 위한 특정한 회상기간은 제시되

증 사용에 적합하지 않을 뿐 아니라, 측정하고자 하는 구성개념과

어 있지 않다. 대상자마다 암을 진단받은 기간이 다르고, 대상자들

관련성이 없는(1점 또는 2점) 것도 함께 포함되어 계산되는 것이

이 암 진단을 받은 시점부터 경험한 것을 회상해서 응답한다는 것

문제라고 하였다[16]. 이에 대해 대안으로, 관련성이 낮은 문항(1점

은 쉽지 않다. 따라서 적절한 회상기간을 정해서 지시문에 기술해

또는 2점의 문항)을 제외한 수정된 카파계수 “κ* = (I – CVI – Pc)/

주는 것이 측정오차 감소에 도움이 될 수 있다.

(1 – Pc)”가 제시되었다. 수식에서 Pc는 [N!/A!(N – A)!] × 5N으로,

구성개념 반영에 대한 판단 단계

N은 총 전문가의 수, A는 문항의 관련성에 대해 3점 또는 4점에 응
답한 수를 의미한다[16].

예비문항으로 이루어진 도구가 준비되었으면, 그 다음으로는 첫 번

기울였지만, Beckstead [17]는 정량화를 위해서는 전문가 수가 충

https://doi.org/10.4069/kjwhn.2021.01.31
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분히 많아야 하고, 관련성에 대한 4점 척도 점수를 이분형(1–2점,
관련성이 없음; 3–4점, 관련성이 있음)으로 재구성하여 원래 가지고
있던 정보를 손실시키지 말아야 하며, 카파 또는 수정된 카파계수에
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는 표준오차가 같이 제시되어야 한다고 지적하였다. 더 나아가 “타
당도”란 연구자가 실제 대상자로부터 수집한 반응점수를 가지고 추
론하는 것이기 때문에 문항 자체에 대한 전문가 판단 결과에 타당도
라는 용어를 사용하는 것은 적합하지 않다고 하였다. 따라서 내용타
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당도보다는 “조작적 정의에 대한 수용성(acceptability of an opera-

tional definition)”이라고 명명하는 것이 바람직하다고 하였다.
위에서 제시된 내용타당도는 모두 도구 내용의 관련성에 대한
것이다. 내용타당도에는 이외에도 측정도구에 포함된 내용이 얼마
나 포괄적인지, 측정도구를 사용하고자 하는 사람들이 얼마나 이해
할 수 있는지에 대한 것도 같이 평가되어야 한다[6]. 많은 연구자들
은 내용타당도의 관련성 평가에는 노력을 기울이지만, 포괄성이나
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이해성 평가에 대해서는 간과하는 경향이 있다. 일례로 최근 5년간
한 학술지에 게재된 27편의 심리계량적 속성에 대한 고찰연구를
살펴보면, 내용타당도에서 관련성은 77%의 연구에서 평가되었던
반면, 포괄성과 이해성은 각각 3.7%, 48.2%만 실시되었다[18]. 또
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한 Lee 등[19]이 실시한 13개 당뇨병 자가관리 측정도구에 대한 체
계적 고찰을 보면, 내용타당도의 관련성에 대한 질적 근거는 주로
보통이었지만, 포괄성 및 이해성은 대부분 낮음 또는 매우 낮음으
로 나타났다. 즉, 측정도구 개발 시 내용타당도 관련성에 대한 검증

Acknowledgments
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에 비해 포괄성 및 이해성에 대한 고려가 상대적으로 부족했다는
것을 암시한다. 미국 식품의약국 가이드라인[2]에 의하면, 내용타
당도에는 전문가뿐 아니라 측정도구 사용대상자도 포함할 것을 권
고하고 있다. 따라서 사용대상자에게도 내용타당도의 관련성, 포괄
성, 및 이해성이 평가되어야 할 것이다.

요약
내용타당도는 측정도구의 내용이 측정하고자 하는 구성개념을 얼
마나 적절히 반영하고 있는가에 대한 것이다. 그 과정은 예비측정
도구 개발 단계와 개발된 것이 측정하고자 하는 구성개념을 잘 반
영하는지를 판단하는 단계로 나누어 볼 수 있다. 첫 번째 단계에서
는 측정하고자 하는 구성개념에 대한 개념화와 예비질문지 개발이
이루어진다. 그 후, 전문가와 측정도구를 사용하고자 하는 대상자
를 대상으로 개발된 예비문항의 관련성, 포괄성, 및 이해성을 판단
하게 된다.
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임신성 당뇨병을 가진 임산부를 위한 간호중재 프로그램의 효과:
무작위 대조군 실험연구의 체계적 문헌고찰
김주희1, 정재원2
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Effects of nursing intervention programs for women with
gestational diabetes: a systematic review of randomized
controlled trials
JooHee Kim1, ChaeWeon Chung2
1

Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea
Research Institute of Nursing Science, College of Nursing, Seoul National University, Seoul, Korea

2

Purpose: This study aimed to identify the effects of nursing intervention programs for women with
gestational diabetes mellitus (GDM) through a critical review of recent studies.
Methods: Studies related to effects of nursing intervention programs for women with GDM published in English or Korean between 2000 and 2019 were extracted from 10 electronic databases. The
quality of the studies was evaluated and double-checked for accuracy by two reviewers using the Revised Cochrane Risk-of-Bias tool for randomized controlled trials.
Results: Twenty studies were selected, of which 19 had a low risk of bias and one had a high risk of
bias. Interventions fell into six main groups: (1) integrated interventions, (2) self-monitoring of blood
glucose levels, (3) dietary interventions, (4) exercise, (5) psychotherapy, and (6) complementary
therapy. This review found that nursing interventions for GDM were of many types, and integrated interventions were the most common. However, low-carbohydrate diets and blood glucose monitoring
interventions did not show statistically significant results. Evidence shows that various nursing intervention programs applied to GDM improved diverse aspects of maternal, fetal, and neonatal health,
including both physical and psychological aspects.
Conclusion: The composition and delivery of integrated interventions continue to evolve, and these
interventions affect physical and psychological indicators. Although interventions affecting physical
health indicators (e.g., blood glucose levels, diet, and exercise) are important, many studies have
shown that programs including psycho-emotional nursing interventions related to anxiety, depression,
stress, self- efficacy, and self-management are also highly useful.
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Summary statement
• What is already known about this topic?

Gestational diabetes is on the rise worldwide, and various interventions have been reported to be effective in medicine, nutrition, and health.
• What this paper adds
Integrated interventions composed of combinations of nutrition, exercise, lifestyle, and blood glucose management have been shown to
be effective in terms of physical and psychological indicators.
• Implications for practice, education, and/or policy

Evidence for constructing the most efficient program for gestational diabetes intervention was presented, making a practical contribution to improving the health indicators of women with gestational diabetes, both during pregnancy and postpartum, as well
as neonatal health.

Introduction

임신성 당뇨병의 관리 원칙은 식이, 운동, 생활 방식의 변화를 통
해 정상 수준의 혈당을 유지하고 건강한 생활 방식을 유지함으로써

연구 필요성

임신 결과를 개선하는 것으로, 이를 위해 의학, 보건 영양 등 지금

임신성 당뇨병은 임신 기간에 처음으로 발생하거나 진단되는 포도

까지 다양한 중재연구들이 임신성 당뇨병 임산부에게 시도되었고

당 과민증의 모든 단계를 말한다[1]. 국내 보건의료 빅데이터 개방

신체적, 심리적 건강지표에서 효과를 검증하였다[10]. 그러나 간호

시스템에 따르면 임신성 당뇨병을 진단받은 임산부가 2010 년

학 연구는 신체적 지표뿐 아니라 우울, 자기효능감, 모성 정체성 등

37,072명에서 2019년 52,752명으로 약 1.4배 증가하였고, 이 중
35세 이상의 임산부는 8,948명(2010년)에서 20,938명(2019년)으
로 2배 늘어난 것으로 나타났다. 한편 임신성 당뇨병의 위험요인은

의 심리 사회적 지표와 임산부 중심의 자가 관리 및 지지체계 강화

고령, 비만, 가족력, 이전 임신성 당뇨병 또는 당뇨병 이력, 다낭성

함으로써 임신성 당뇨병 임산부를 위한 유용한 중재의 핵심을 선별

난소 증후군 등으로 알려져 있는데[2], 이 중 특히 우리나라 임산부

하고 그에 기반한 간호교육 및 중재프로그램을 임상에서 적용할 수

의 임신성 당뇨병 고위험요인으로 지목되는 문제는 비만과 고령 임

있기 때문에 본 연구를 실시하였다.

등 환경적 요인까지 고려한 복합적 중재로 그 효과가 증명된 연구
들이 있었다[11]. 체계적 고찰을 통해 기존 중재들의 효과를 평가

신이다. 국내의 평균 출산 연령이 33세이고, 35세 이상 임산부의
비중이 33.4%로 10년 전에 비해 2.2배 증가한 것[3]과 19세 이상

연구 목적

여성의 비만율이 2018년에 25.5%로 지속해서 높게 유지되는 추이

본 연구의 목적은 임신성 당뇨병을 진단받은 임산부를 대상으로 한

를 볼 때[4], 우리나라의 임신성 당뇨병의 유병률은 계속 증가할 것

간호중재 선행 연구들의 연구방법, 중재방법 및 그 효과를 고찰함

으로 보인다. 이는 개발 도상국을 포함한 여러 국가에서 임신성 당

으로써, 산과 임상영역에서 활용할 수 있는 간호중재프로그램의 근

뇨병의 유병률이 30%이상으로 증가한 것과 유사한 추세이다[5].

거를 제시하고자 시행되었다.

임신성 당뇨병이 임산부, 태아 및 신생아의 건강에 미치는 영향
은 잘 알려져 있다. 임신성 당뇨병 임산부가 정상 임산부에 비해 전
자간증이 1.81배, 어깨 난산이 2.74배, 그리고 제왕절개술 비율은

Methods

1.46배 발생 위험이 커지고[6], 심리적으로도 공포 및 불안과 우울
이 증가하고 스트레스 및 긴장과 유의한 연관성을 보인다[7]. 더욱
이 다음 임신에서 임신성 당뇨병이 재발할 확률은 48%로 나타났
고, 제2형 당뇨병의 누적 발생률은 분만 후 6주부터 28년 사이의
추적 기간에 2.6%에서 70%까지 이르면서 정상 임신 여성보다 7배
의 위험률을 보인다[2]. 한편, 임신성 당뇨병을 가진 임산부에게서

연구 설계

태어난 태아 및 신생아는 거구증, 조산, 분만 시 외상, 신생아 저혈

본 연구는 임신성 당뇨병을 진단받은 임산부를 대상으로 한 간호중

당증, 호흡곤란 및 입원의 위험이 증가한다[8,9]. 이러한 문제들로

재프로그램의 효과에 관한 선행 연구들을 분석하고, 임신성 당뇨병

인해 임신성 당뇨병의 관리와 중재가 더욱 필요하다.

간호중재연구의 효과를 파악하여 보고하기 위한 체계적 문헌고찰
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로, PRISMA (Preferred Reporting Items for Systematic Review and

Meta-analyses)의 체계적 문헌고찰 보고지침에 따라 수행하였다.

ment’ OR ‘spirituality’ OR ‘nursing’ 등을 병합하여 실시하였다.
검색된 문헌 중 한국어나 영어로 출판되지 않은 연구, 출판되지
않은 학위 논문, 종설, 질적연구(사례연구, 면담에 의한 서술연구),

문헌 선정 기준

메타분석, 비 무작위배정 비교 임상시험연구(non-RCT), 비 무작

문헌 선정을 위한 구체적인 질문은 PICO-SD (Participants, Inter-

위 연구(코호트 연구, 단면연구, 전후 비교연구), 간호사가 중재하

vention, Comparisons, Outcomes, Timing, Study Design)를 포함

지 않은 경우는 분석대상에서 제외하였다.

하였고 구체적 기준은 다음과 같다.
• 대상자(participants): 임신성 당뇨병을 진단받고 다른 임신성 합
병증이 없는 임산부
• 중재 (intervention): 임신성 당뇨병을 진단받은 임산부에게 적용
된 간호중재프로그램
• 비교군(comparisons): 임신성 당뇨병 관련된 간호중재프로그램
을 제공받지 않은 임산부
• 결과(outcomes): 임신성 당뇨병의 결과변수는 임산부, 태아, 신
생아 측면에서 제시된다. 본 연구에서는 신체적 결과 지표(체중,

두 명의 연구자가 국내외 데이터베이스에서 제시된 검색어를 통
해 문헌을 독립적으로 검색하고 문서관리 프로그램인 EndNote X9
프로그램(Clarivate Analytics, Philadelphia, PA, USA)을 이용하여
중복된 문헌을 삭제하였다. 이후 제목과 초록을 단계적으로 검토하
여 선정 및 배제 기준을 적용하였으며, 초록만으로 문헌 선택 여부
결정이 어려운 경우는 논문의 전문을 일일이 찾아 검토하여 선정기
준에 일치되는지 확인하였다. 그리고 의견의 불일치가 있는 경우와
최종 논문의 전문 검토 단계에서는 연구자들이 함께 충분한 논의를
통해 결과를 수렴하여 최종 논문을 결정하였다.

임신 기간 중 체중변화, 체질량지수 등), 신진대사성 결과 지표
(혈당, 당화 혈색소), 출산 결과 지표(제왕절개술, 난산, 유도분

개별 연구의 비뚤림 위험 평가

만), 심리적 안녕 결과 지표(우울, 불안, 스트레스, 자기효능감,

두 명의 연구자가 선택된 문헌의 비뚤림 위험 평가를 위해 RCT 평

삶의 질, 모아 애착), 태아, 신생아 결과 지표(과체중아, 신생아

가 도구인 Revised Cochrane Risk-of-Bios tool (RoB2) [12]을 사

저혈당증 등)의 5가지 측면의 변수들을 모두 고려하고자 하였다.

용하여 독립적으로 평가하였다. RoB2는 기존에 사용되고 있던

• 연구유형(study designs): 무작위 대조군 실험연구(randomized

ROB를 2019년에 수정 보완한 도구로, 개별 무작위 평가를 위해

controlled trial, RCT)만을 포함하였다.

무작위 과정에서 발생하는 치우침, 의도된 개입으로 인한 치우침,
누락된 결과로 인한 치우침, 결과 측정의 치우침, 결과 보고 선택의

문헌검색 전략

치우침의 5가지 영역으로 구성되어 있다. 각 영역마다 총 22개의

문헌검색과 분석은 2019년 12월 1일부터 2020년 2월 29일까지 이

신호 전달 질문이 포함되어 있으며 그 질문에 대한 응답은 ‘그렇다

루어졌다. 인터넷을 활용한 국외 데이터베이스는 MEDLINE, Em-

(yes)’, ‘아마도 그럴 것이다(probably yes)’, ‘아마도 아닐 것이다

base, Cochrane CENTRAL, CINAHL, PsycINFO이고, 국내 데이
터베이스는 Koreamed, Kmbase, KISS (Korean Studies Information Service System), NDSL (National Digital Science Library),
KSITI (Korea Institute of Science and Technology Information)을
통해 출판 및 완성된 학술지를 검색하였으며, 출판연도는 International Association of the Diabetes and Pregnancy study Group과
Carpenter-Coustan 두 가지 진단 기준을 다 적용할 수 있는 2000

(probably no)’, ‘아니다(no)’, ‘정보 없음(no information)’으로 평가

년 이후의 간호중재프로그램으로 제한하였다.

자료 추출과 분석방법

하게 된다. 각각의 응답을 근거로 하여 비뚤림 편향을 판단하는 알
고리즘에 따라 ‘편향 위험이 낮음(low risk)’, ‘일부 우려 사항(some

concerns)’, ‘편향의 위험성이 높음(high risk)’으로 최종 위험 판단
을 하게 된다. 연구자 간의 비뚤림 평가에 대한 의견 불일치는 토론
을 통해 해결하였다.

검색어는 국내의 경우 ‘임신성 당뇨병’ OR ‘임신성 당뇨’ OR

체계적 문헌고찰을 위한 자료 추출 양식은 연구자들이 합의하여 항

‘임신 중 고혈당’ OR ‘임신성 고혈당’ OR ‘임신 중 당뇨’ AND ‘식

목을 결정하였으며, 이 양식에는 연구 정보(저자, 출판연도, 연구국

이’ OR ‘영양’ OR ‘식사’ OR ‘운동’ OR ‘생활습관’ OR ‘자기관리’

가), 연구 대상(연령, 임신 주수, 총 참여자수), 이론 고찰, 중재방법

OR ‘자가관리’ OR ‘심리’ OR ‘교육’ OR ‘중재’ OR ‘프로그램’
OR ‘간호’ 등으로 하였다. 국외의 경우 ‘Gestational diabetes mellitus’ OR ‘pregnancy diabetes’ OR ‘Hyperglycemia in pregnancy’
OR ‘gestational hyperglycemia’ OR ‘diabetes in pregnancy’ AND
‘self-management’ OR ‘programs’ OR ‘educational programs’ OR
‘life style’ OR ‘life-style intervention’ (diet OR exercise OR physical activity OR weight) OR ‘treatments’ OR ‘psychosocial manage-

(중재집단 수, 중재 내용, 중재기간), 연구 결과 등을 포함하였다.
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한편, 본 연구는 RCT만을 포함하였지만 연구의 이질성과 중재의
복합성으로 인해 중재 방법의 효과크기를 결정할 수 없어 메타분석
을 실시하지 않았다.
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Results

(100%) 모두 병원이며, 중재가 개인별로 적용된 연구가 19편, 그룹

문헌 선정

하였고 대상자의 나이는 30대 이상을 대상으로 한 연구가 15편

별인 경우는 1편이었다. 대상자의 수는 38명부터 233명까지 다양

국내외 데이터베이스 검색을 통해 중복된 연구를 제외하고 일차적
으로 검색된 문헌은 총 454편이었다. 문헌 선정 기준인 대상자, 중
재 및 비교군, 연구유형에 따라 검색된 문헌의 제목과 초록을 검토
하여 34편이 선택되었다. 선정된 34편의 문헌은 전문을 확인하였

Records identified through
domestic DB (n = 85)

Records identified through
international DB (n = 2,475)

고, 그 중에서 대상자가 부적합한 문헌 1편, 연구 설계가 선정기준
에 부적합한 문헌 3편, 간호중재프로그램이 아닌 문헌 10편 등 총 14

Records after duplicates
removed (n = 454)

편을 제외하고 20편의 논문이 최종 선정되었다[13-32] (Figure 1). 구
체적으로 임신성 당뇨병 전증(prediabetic)의 임산부들을 대상으로
한 연구, 비동등성 대조군 유사 실험연구들, 의학적 중재프로그램

Records screened
(n = 454)

Records excluded on title &
abstract review (n =420)

Full-text articles assessed
for eligibility (n = 34)

Articles excluded (n 14)
- Inappropriate subject
(n = 1)
- Inappropriate study
design (n = 3)
- not nursing programs
(n = 10)

연구들이 제외되었다.

선정된 문헌의 특성
최종 체계적 문헌고찰에 포함된 연구는 총 20편으로 분석 대상 논
문의 특성은 다음과 같다(Table 1). 연구 발표연도는 2002년부터

2019년도까지 분포하였으나, 2015년 이후 발표된 연구가 15편
(75%)이었고 2005년까지는 1편의 연구만 보고되었다. 연구가 진행
된 나라들 은 이란 6편(30%), 미국 5편(25%)으로 다수였고, 오스트
레일리아와 중국이 각각 2편(10%) 등이었다. 20편의 연구들 중 이
론적 고찰이 이루어진 연구는 3편(15%)이었다. 연구 장소는 20편

Studies included in qualitative
synthesis (systematic review)
(n = 20)

Figure 1. PRISMA flow chart.
DB, database.

Table 1. General characteristics and research methodology of the included studies (N=20)
Variable
Publication year

Country

Use of a theoretical framework
Intervention setting
Intervention unit
Sample size of each group

Mean age of participants (year)

Categories
2000–2004
2005–2009
2010–2014
2015–2019
Iran
United States of America
Australia
China
Norway, Turkey, Spain, Croatia (each)
United Kingdom
Yes
No
Hospital
Individual
Group
< 50
50–79
≥ 80
< 30 in both the control and experimental groups
≥ 30 in both the control and experimental groups
Different range of mean age at each group
Not presented

https://doi.org/10.4069/kjwhn.2021.03.02

n (%)
1 (5.0)
2 (10.0)
2 (10.0)
15 (75.0)
6 (30.0)
5 (25.0)
2 (10.0)
2 (10.0)
1 (5.0)
1 (5.0)
3 (15.0)
17 (85.0)
20 (100)
19 (95.0)
1 (5.0)
10 (50.0)
9 (45.0)
1 (5.0)
3 (15.0)
15 (75.0)
1 (5.0)
1 (5.0)

References
[32]
[30,31]
[28,29]
[13-27]
[13,15,20-22,27]
[26,29-32]
[16,25]
[14,23]
[17-19,28]
[24]
[14,17,30]
[13,15,16,18-29,31,32]
[13-32]
[13-23,25-32]
[24]
[13,18-22,27,29,31,32]
[14-16,23-26,28,30]
[17]
[22,27,31]
[13,15-21,23-26,28-30]
[32]
[14]
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(75%)인 반면, 각 군별로 평균 나이가 다른 경우가 1편(5%), 제시

같아 ‘some concerns’로 판단된 연구가 6편(30%) [14,16,25,27,29,31]

되어 있지 않은 연구가 1편(5%)이었다. 대상자의 임신 주수는 12주

이었다.

부터 분만 시(intrapartum)까지 다양하게 나타났다.

의도된 중재(intended interventions), 누락된 결과(missing out-

come data), 결과 보고(reported result) 영역에서는 모두 비뚤림의
위험이 낮다고 평가되었다.

문헌의 비뚤림 위험 평가
본 연구에 포함된 20편의 연구를 RoB2 도구를 이용하여 비뚤림 위

결과 측정(measurement of the outcome) 영역에서는 결과 측정

험을 평가하였고, Cochrane 그룹에서 제공하는 Review Manager

방법이 부적절하여 연구 결과에 영향을 미칠 영향이 크다고 판단하

ver. 5.4 (Cochrane, London, UK)를 이용하여 분석하였다. 그 결
과 첫 번째 영역인 무작위배정 과정(randomization process) 영역에

여 ‘high risk’로 판단한 연구가 1편(5%)이고[23], 나머지 19편(95%)
은 결과 측정 방법이 적절하여 ‘low risk’로 판단되었다(Figure 2A).

서 무작위배정 과정을 상세히 기술하고, 중재군과 대조군의 기준선
의 차이가 없어 ‘low risk’로 판단된 연구가 14편(70%), 무작위 과정

체계적 문헌고찰 결과

에 대해 상세한 설명이 없지만 대상자에 대한 기준 또는 배정 비율은

간호중재프로그램의 종류로는 단일 중재로 식이 2편, 운동 2편, 스

A

Bias arising from the randomization process
Bias due to devuations from intended interventions
Bias due to missing outcome data
Bias in measurement of the outcome
Bias in selection of the reported result
Overall risk of bias
0%

25%
Low risk

50%

75%

Some concerns

100%

High risk

Risk of bias domains

B

Study

D1

D2

D3

D4

D5

Mirghafourvand
2019
Lv
2019
Kolivand
2019
Borgen
2019
Carolan-Olah
2019
Bahraimian
2018
Sklempe
2018
Liu
2017
Draffin
2017
Zandinava
2017
Zaheri
2017
Bastani
2016
Durnwald
2016
Sayakhot
2016
Moreno-Castilla
2013
Homko
2012
Mendeison
2008
Sklempe
2018
Homko
2007
Homko
2002

Overall

Judgement
High
Some concerns
Low

Domains:
D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Figure 2. Risk of bias graph. (A) Risk of bias summary. (B) Risk of bias Risk of bias for selected studies.
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트레스 관리 1편, 혈당 모니터링 3편과 보완요법 2편이고, 통합 중
재 프로그램은 10편이었다. 중재 기간은 짧게는 3일에서 길게는 분
만 시였고, 중재의 효과측정 시기 또한 중재 직후, 2-4주 후, 출산
후 등 다양하였다. 측정된 효과변수는 혈당을 포함하여 임산부, 태
아, 신생아 결과 지표와 심리적 안녕 지표로 다양하게 나타났다
(Table 2).

통합 중재프로그램
영양, 운동, 생활 습관과 혈당 관리 중 2가지 이상의 중재를 통합한
프로그램의 효과를 평가한 연구들로 모두 10편이었다. 혈당 관련
신진대사성 결과지표와 스트레스, 자기효능감, 자기 관리 관련 심

(Continued to the next page)

Measurement: result (statistical significance)
Post-delivery:
C/S, macrosomia (+)
Birth weight, height, and head circumference,
preterm labor (–)
Pre - IUP 37 weeks: FBG and 2-hour PPG levels
(+) premature delivery, fetal macrosomia, eclampsia, pregnancy hypertension syndrome, and
fetal distress (+)
Pre - Post 1 month: Maternal self-efficacy,
2-hour PPG, Apgar scores, neonatal hospitalization (+)
Neonatal age at delivery, delivery type (–)
Pre-12 weeks PP: PP weight, OGTT at 12 weeks
(+); maternal blood pressure, neonatal birthweight (–)
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리적 안녕 결과지표가 가장 두드러진 효과로 나타났다.

2) 디지털 영상자료(digital video disc, DVD), 웹 또는 모바일 기
반 교육 프로그램 중재
영국 임산부들에게 46분 분량의 DVD 프로그램과 대면 교육을 함
낮았고, 출산력을 조정한 제왕절개술 비율에도 통계적으로 유의한
차이가 있었다[24]. 오스트레일리아 임산부 120명을 대상으로 12
주간 온라인 교육 프로그램을 실시한 결과 중재군에서 체중 및 체
질량지수, 모성의 혈압, 혈당 및 경구 당부하검사 수치에서 효과가
나타났다[16]. 그러나 오스트레일리아 임산부들에게 대면 교육과
웹 기반 프로그램을 같이 적용한 중재[25]와 노르웨이 임산부들에
게 모바일 프로그램을 적용하고 혈당 수치를 저장 및 전송하게 한
중재[17]는 효과가 없었다.

3) 자가 관리 행동의 강화를 위한 중재
이란 임산부 151명을 대상으로 한 연구에서 자가 관리 패키지 및 3
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Table 2. Characteristics of selected studies (N=20)

께 제공한 연구에서는 중재군에서 아침 식후 1시간 혈당이 상당히

n= 76
Usual care

n= 67
Usual care

n= 58
Usual care
n= 52
An online educational program (healthy food
choices, healthy habits/healthy lifestyle,
emotions, family and food, and testing blood
glucose levels)

에서 효과를 보였다[21].

IUP 28–32 weeks

주 동안 총 4회의 교육을 실시한 결과, 자기관리 행동과 혈당 수치

Australia

에서 유의한 차이가 있었다[30]. 한편, 이란 임산부들을 대상으로 4

Carolan-Olah, 2019 [16]

관리를 측정하는 항목이 포함된 건강 증진 생활습관 프로파일 점수

n= 75
Self-care guidebook, educational DVDs,
educational software, logbook, and three
face-to-face educational sessions; 7 weeks

의 건강 책임, 신체 활동, 영양, 영적 성장, 대인관계 및 스트레스

IUP 20–30 weeks

련 영양요법에 대해 1시간 교육을 제공하고 3주 후 측정한 중재군

Iran

의 유형 및 위험요인, 영양, 활동 및 의학적 관리, 식품군과 측정 관

Kolivand, 2019 [15]

[23]. 멕시코계 미국 임산부를 대상으로 한 연구는 임신성 당뇨병

n= 67
Nutritional nursing education based on GL
(glycemic load); Duration not presented.

로감염 발생률 및 신생아 관련 합병증도 통계적으로 낮게 나타났다

Not presented

간 혈당이 향상되었고, 조산, 산후 출혈, 양수과다증, 태아 곤란, 요

China

당 조절, 생활습관 변화, 질환 관련 지식 인식률, 공복 및 식후 2시

Lv, 2019 [14]

운동, 혈당 모니터링 및 정신건강 교육 등을 제공받은 중재군의 혈

Selection criteria
Int.
IUP 28–30 weeks
n= 46
Self-care training (physical activity and nutrition);
4 one-hour sessions per week.

중국 임산부 120명이 대상인 연구에서 임신성 당뇨병 관련 지식,

First author, year [reference]
Country
Mirghafourvand, 2019 [13] Iran

Cont.
n= 46
Usual care

1) 직접적인 대면 교육을 통한 중재

19

20

Iran

Iran

Iran

China

Bahramian, 2018 [20]

Zandinava, 2017 [21]

Zaheri, 2017 [22]

Liu, 2017 [23]

Draffin, 2017 [24]

Turkey

Fiskin, 2018 [19]

United Kingdom Not presented

IUP 24–37 weeks

IUP 24–32 weeks

IUP 28–30 weeks

IUP 24–28 weeks

IUP 24–28 weeks

IUP 30–36 weeks

Croatia

Sklempe, 2018 [18]

n= 77
Patient-centered educational DVD (living with
GDM, SMBG, administering insulin, calculating
BMI post-pregnancy, healthy eating); 46 min

n= 60
Health education (mental health, exercise;
medication guidance; BG monitoring; obstetric
education; weight control): Duration not
presented.

n= 46
Self-care educational with educational booklet; 4
weeks
n= 40
Cognitive-behavioral stress management; six
2-hour sessions; 3 weeks

n= 38
500 mg ginger capsules twice a day; 8 weeks

n= 18
Regular supervised exercise and daily brisk walks
of at least 30 min (20 min aerobic, 20–25 min
resistance, pelvic floor, stretching, 10 min of
relaxation); 2weeks (50–55 min sessions)
n= 30
Diaphragmatic breathing exercise (5 minutes every
morning; questionnaires twice a month); 30 days

Selection criteria
Int.
< IUP 33 weeks
n = 112
The Pregnant+ app (healthy diet, being physically
active and feedback on BG); Duration not
presented.

First author, year [reference]
Country
Borgen, 2019 [17]
Norway

Table 2. Continued

n= 73
Usual care

n= 60
Usual care

n= 40
Usual care

n= 46
Usual care

n= 38
Placebo capsules twice a
day

n= 30
Usual care

n= 20
Usual care

n = 121
Usual care

Cont.

(Continued to the next page)

Every 2 weeks:
Mean 2 hour PPG, insulin dose, and frequency of
obstetrical visits (+)
FBS, hemoglobin A1C (–)
Pre – Post 4 weeks:
Self-care behaviors, BG at 1 hour and 2 hours
after GTT (+); FBS, quality of life (–)
Pre – Post 2 weeks:
Stress (+)
FBS (–)
Every month: BG control, lifestyle change and
knowledge on GDM (+); incidences of
premature birth, PP hemorrhage, hydramnios,
fetal distress, and urinary infection (+); Neonatal
incidence of hyperbilirubinemia, severe asphyxia,
hypoglycemia and pneumonia (+)
Pre – 2 weeks later – at PP 6-8 weeks:
Maternal anxiety at 2 weeks, 1-hour PPG,
pregnancy specific stress, emotional adjustment
to GDM, self-efficacy, knowledge of GDM, risk
perception for developing diabetes (–)

Pre - Day 5 – Day 30:
Psychological state (depression, anxiety, stress),
maternal-fetal attachment (+)

Measurement: result (statistical significance)
IUP 36 weeks – Birth –PP 3 months: Proportion
of emergency C/S (+)
PP OGTT 2-hour BG level, birth weight, breast
feeding practice, obstetric complications or
transfer to the intensive neonatal care unit (–)
IUP 30th - 33rd - 36th week:
PPG levels at end of pregnancy, neonatal BMI (+),
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Iran

Spain

United States

United States

United States

United States

Bastani, 2016 [27]

Moreno-Castilla, 2013 [28]

Homko, 2012 [29]

Mendelson, 2008 [30]

Homko, 2007 [31]

Homko, 2002 [32]

≤ IUP 33 weeks

≤ IUP 33 weeks

IUP 12–32 weeks

< IUP 33 weeks

n = 31
SMBG education using a reflectance meter with
memory (One Touch Profile) and SMBG four
times a day (FBS and 1 hour PPG); Total of four
times a week: Duration not presented.

n= 32
Telemedicine care (website was established for BG
documentation and communication with health
care team): Until birth

n= 40
Telemedicine care (to transmit BG levels, fetal
movement, insulin doses and episodes of
hypoglycemia; via phone/internet at least
weekly): Until birth
n= 49
A Parish Nurse-led discussion regarding medical
recommendations for control of GDM; 1 hour

Selection criteria
Int.
Not presented
n= 56
Standard GDM education with online touch
screen/computer program (healthy food choices,
habits/ lifestyle, emotions, family and food, and
SMBG)
< IUP 33 weeks
n= 49
Intensive behavior education program (at least
two nutrition counseling sessions in pregnancy
and PP; focused on healthy lifestyle choices,
motivational messaging, exercise and nutritional
facts); 20–30 min telephone calls each week;
Duration not presented.
IUP 20–42 weeks
n= 30
Nurse-provided acupressure at the true point ; 30
min interval for three days
≤ IUP 35 weeks
n= 75
Low-carbohydrate diet (40% of total diet energy
content as carbohydrate and 40% fat intake; 3
principal meals and 3 snacks); Duration not
presented.
At each follow up visit – after delivery:
Differences in daily carbohydrate consumption
(+), rate of requiring insulin, maternal weight
gain, ketonuria, maternal hypertension, C/S,
small for gestational age, large for gestational
age, macrosomia, newborn hypoglycemia (–)
Every 2 weeks until IUP 36 weeks – then weekly:
Maternal BG, neonatal birth weight (–)

At 3 days:
Anxiety (+)

Measurement: result (statistical significance)
Post:
Knowledge of GDM (–), knowledge of food choice
and exercise during pregnancy (–), knowledge
of GDM management (–), association of
education levels and knowledge of GDM (–)
At PP 6–12 weeks:
FBS and 2-hour PPG (–)

At 3 weeks – delivery admission day:
Health Promoting Lifestyle Profile II scores (+)
Glycemic control, macrosomia, or days of
maternal or neonatal hospitalization (–)
n= 25
Every 2 weeks until IUP 36 weeks – then weekly:
Usual care
Self-efficacy (+): FBS or PPG (although more
women in the Int. group received insulin therapy),
Pregnancy and neonatal outcomes (–)
n= 27
Pre – at IUP 37 weeks: The Diabetes
BG levels measured (FBS
Empowerment Scale (-)
and 1 hour PPG) at each At each visit: Dietary compliance, birth weight,
prenatal visit or more
gestational age at delivery, Apgar, neonatal
frequently if clinically
complications, rates of macrosomia, C/S, birth
indicated
trauma (–)

n = 51
Usual care

n= 40
Usual care

n= 30
Nurse-provided acupressure
at sham (false) point
n= 75
Control diet (55% as
carbohydrate and 25%
fat; 3 principal meals, and
3 snacks)

n= 52
Usual care

Cont.
n= 60
Usual care

BG: Blood glucose; BMI: body mass index; Con: control; C/S: cesarean section; DVD: digital video disc; FBS: fasting blood sugar; GDM: gestational diabetes mellitus; GTT, glucose tolerance test; Int:
intervention; IUP: intrauterine pregnancy; min: minutes; OGTT: oral glucose tolerance test; PP: postpartum; PPG: postprandial glucose; SMBG: self-monitoring of blood glucose.

United States

Durnwald, 2016 [26]

First author, year [reference]
Country
Sayakhot, 2016 [25]
Australia

Table 2. Continued
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회의 대면 교육을 실시한 결과, 중재군에서 식후 2시간 혈당, 신생

5) 보완요법

아 아프가(Apgar) 점수와 자기효능감, 신생아 입원율이 통계적으로

이란 임산부들에게 500 mg 생강 캡슐을 1일 2회씩 8주간 복용하도

유의한 차이를 보였다[15]. 앞서 제시한 연구와 다른, 이란 임산부

록 한 결과, 식후 2시간 혈당, 인슐린 투여량 및 산부인과 방문 빈

들에게 매주 1시간씩 4번의 교육을 적용하였더니 제왕절개술, 거

도가 줄었다[20]. 한편, 다른 이란 연구에서 병원에 입원 중인 60명

구증에서 효과가 나타났다[13]. 반면, 미국에서 101명의 임산부들

의 임산부들을 대상으로 3일 동안 30분씩 중재군에게 지압을 적용

을 대상으로 최소 두 번의 영양 상담, 임신과 산후 관리에 관한 책

한 효과를 측정하였더니, 임산부의 불안도와 그 심각도가 유의하게

자 제공 및 매주 20–30분간의 전화 상담으로 구성한 집중 행동교

감소하였다[27].

육 프로그램은 효과가 나타나지 않았다[26].

단일 중재 프로그램

Discussion

혈당 모니터링 연구 3편, 영양 2편, 운동 2편, 심리 치료 요법 1편,

본 연구는 임신성 당뇨병 임산부를 위해 개발, 적용된 간호중재 연

보완요법 2편으로 총 10편이었다. 혈당 관련 신진대사성 결과지표

구 중 RCT를 대상으로 연구방법, 중재내용 및 결과를 종합하여 고

와 스트레스, 자기효능감, 자기 관리 관련 심리적 안녕 결과지표가

찰하기 위해 시도하였다. 검색체계에 따라 추출된 문헌 20편을 분

가장 두드러진 효과로 나타났다.

석한 결과, 실험중재가 제공된 장소는 모두 병원이었고, 연구 대상
자의 수는 다양하였다. 관리를 위해 가장 많이 시도된 중재는 통합

1) 혈당 모니터링

중재로 영양, 운동, 생활습관과 혈당 관리 중 2가지 이상의 중재를

미국 저소득층 임산부들에게 인터넷을 통한 혈당 모니터링을 실시

조합한 것이었고, 단일 중재로는 혈당 모니터링, 영양, 운동, 심리

하였더니 자기효능감이 증진되었다[31]. 한편, 미국 임산부 58명을

및 보완요법 등이 적용되었다. 중재의 결과로서 측정한 종속변수

대상으로 실시한 혈당 자가 모니터링 중재[32]와 미국 임산부 80명

역시 다양하게 나타났는데 혈당 수치인 공복혈당, 식후 2시간 혈

을 대상으로 인터넷과 전화를 이용하여 실시한 혈당 감시 모니터링

당, 경구 포도당부하 검사가 가장 많이 측정되었다. 한편, 본 연구

중재[29]는 효과 평가에서 통계적으로 유의하지 않았다.

의 간호중재프로그램에서 신진대사성 결과 지표와 심리적 안녕 결
과 지표가 가장 효과적인 것으로 나타났다.

2) 영양

임신성 당뇨병 임산부들을 위한 통합 중재요법은 임신성 당뇨병

중국 임산부들을 대상으로 저당부하 식이를 적용하였더니 공복혈

에 대한 지식, 영양, 운동, 혈당 모니터링 및 정신건강을 조합한 프

당, 식후 2시간 혈당, 조산, 거구증, 자간증 및 임신성 고혈압, 태아

로그램이 다수였고, 이러한 프로그램 중재 전달 형태는 2000년 초

곤란 관련 지표에서 효과가 나타났다[14]. 그러나 스페인 임산부

에는 대면 교육 프로그램이었으나[21,23,30] 이후 DVD [24], 웹

150명을 대상으로 저탄수화물 식이를 실시한 결과, 유의한 효과가
없었다[28].

[16,25], 또는 모바일 기반[17]의 교육으로 변화를 도모하여 산모,
태아 및 신생아 결과 지표에서 효과를 나타내고 있었다. 이는 11개
의 임신성 당뇨병 모바일 앱의 효과를 고찰한 연구에서 혈당 수준

3) 운동

을 엄격하게 조절하고 임신성 당뇨병 관련 위험을 효과적으로 관리

크로아티아 임산부 38명을 대상으로 에어로빅과 저항운동을 결합

하고 예방할 수 있음이 입증된 맥락과 일치한다[33]. 이러한 결과

한 운동 프로그램을 50-55분 동안 일주일에 2번씩 임신 기간 내내

를 토대로, 사회적 환경이나 예측하지 못한 상황이 발생한 경우 직

실시하도록 하였더니 중재군에서 식후 2시간 혈당과 임신 중 합병

접 대면 교육이 불가능할 때, 웹 또는 모바일 기반의 교육 및 행동

증에서 유의한 효과가 나타났다[18]. 또한 터키 임산부들에게 복식

프로그램의 유용성이 높아지고 있어 미래의 간호대상자들에게 부

호흡을 매일 아침 5분 동안 하도록 한 결과, 불안, 우울, 스트레스

합하고 활용가능성이 높은 중재를 개발, 시도할 필요가 있다.

가 감소하고 모아 애착은 높아진 것으로 나타났다[19].

통합 중재프로그램은 혈당 관련 신진대사성 결과지표와 스트레
스, 자아정체성, 자기 관리 관련한 심리적 안녕 결과 지표에서 가장

4) 심리 치료 요법

효과적이었다. 이는 통합 중재프로그램을 고찰한 연구에서 신생아

80명의 이란 임산부들을 대상으로 심리 치료 요법 중 하나인 인지
행동요법을 1회당 2시간씩 6회의 교육을 3주간 적용한 효과를 측

과체중[34,35], 거구증[34,36], 혈당 감소[11,37], 우울[11,36] 등의

정하였더니 사후 스트레스 점수와 공복혈당이 유의하게 감소하였

이 있었다. 그러나 태아, 신생아 결과 지표에서 효과를 나타내지 못

다[22].

한 점에 주목해서 추후 임신성 당뇨병 관련 간호중재프로그램 구성

효과가 나타난 결과 지표와 비교했을 때 어느 정도 일치하는 부분

시 반영해야 할 것이다.
단일 중재프로그램 중 다수를 차지한 혈당 모니터링 중재는 중
22
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재 환경, 중재 빈도, 그리고 모니터링 방법이 연구마다 서로 달랐고

수치 및 인슐린 치료 횟수가 상당히 감소한 것으로 나타났다[47].

결과적으로 산모, 태아 및 신생아 관련 결과 지표에서의 효과가 일

이는 지압 요법이 신체적, 심리적 결과 지표에서 효과를 나타내는

관되게 나타나지 않았다[29,31,32]. 이는 11개의 RCT를 통해 혈당

것으로 볼 수 있다. 이러한 결과를 토대로, 생강 캡슐 복용과 지압

모니터링 중재의 효과를 고찰한 결과, 전자간증 또는 임신성 고혈

요법과 같은 보완요법에 대한 국내 임신성 당뇨병을 가진 임산부들

압, 제왕절개술, 유도분만, 거대 중량아, 임산부의 사망 또는 중증

에 대한 효과를 측정하기 위한 반복 연구가 요구된다.

이환율 또는 신생아 저혈당증 또는 사산율에서 명확한 차이가 나타

본 연구에서 비뚤림 위험 평가 결과 비뚤림의 위험이 높았던 연구

나지 않았다는 결과와 일관된 결과이다[38]. 이러한 결과를 토대

는 전체의 5%로, 이로 인해 효과가 과대 추정될 가능성이 존재하므

로, 혈당 모니터링 중재프로그램 구성 시 대상자 수, 모니터링 방

로 연구 결과 해석 시 주의해야 하며 이를 보완한 연구가 요구된다.

법, 측정 시기, 측정 빈도, 측정 결과에 따른 피드백 변화를 주는 반
복적인 연구가 요구된다.
식이요법 중재의 효과를 종합한 결과, 저탄수화물 식이 중재가

이상의 결과를 토대로, 임신성 당뇨병 임산부를 대상으로 한 간
호중재프로그램의 기존 연구의 결과가 유의하고 대부분의 개입이
어느정도 가치가 있음을 발견하였다.

임신성 당뇨병 임산부의 중요한 치료 전략이나 본 연구에서 가장

첫째, 통합 중재 프로그램의 구성이나 제공 방식이 계속 진화하

효과적인 식단은 저당부하 식이로 나타났다. 이는 식이요법 중재프

고 있으며, 신진대사성 및 심리적 안녕 지표에서 효과를 나타내고

로그램 고찰 연구에서 저당부하 식이가 거구증[39], 신생아 체중

있다.

및 인슐린 사용 감소[40,41]에 의미가 있다는 결과와 일치하고 있

둘째, 혈당 모니터링 요법은 중요한 치료 전략이지만 그 효과성

다. 그러나 저탄수화물 식이 중재는 유의한 효과가 나타나지 않았

을 입증하지 못하고 있다. 그럼에도 불구하고, 계속적으로 다양한

는데[28], 이는 저탄수화물 식이 중재 시 오히려 식후 혈당이 상승

중재 전략이 수립되어 연구가 시도되고 있는 것은 의의가 있다.

하고 태아 지방이 높아졌다는 결과와 맥락을 같이한다[42]. 이러한

셋째, 혈당 모니터링, 영양, 운동 등 신체적 건강지표에 미치는

결과를 토대로, 보편적인 치료 전략인 저탄수화물 식이보다 저당부

중재가 물론 중요하나 다수의 연구에서 임신성 당뇨병 임산부가 겪

하 식이가 효과적인 식이 전략으로 나타났는데, 국내 임신성 당뇨

는 심리적 어려움 또한 드러난 점을 고려할 때 불안, 우울, 스트레

병을 가진 임산부들에게 더 적합한 식이 전략을 구현하기 위한 반

스, 자기효능감 및 자기 관리와 관련한 심리적 안녕 지표를 간호중

복 연구가 요구된다.

재에 포함한 프로그램 또한 유용성이 높은 것으로 나타났다.

에어로빅과 저항운동을 결합한 프로그램은 혈당과 신생아 체중

본 연구는 RCT로만 구성되었으므로 전반적으로 낮은 비뚤림 위

감소에 효과적이었는데[18], 이는 임신성 당뇨병을 가진 임산부를

험을 보여 연구의 질이 높은 것으로 평가된다. 또한 연구 간의 이질

대상으로 실시한 운동 요법 고찰연구에서 혈당 감소[43], 인슐린

성에도 불구하고 임신성 당뇨병을 가진 임산부들을 위한 단일 및

요구량 감소[43,44], 거대아, 제왕절개술 비율 감소[34] 효과와 일

통합 간호중재에서 임산부, 태아, 신생아 측면의 효과를 발견하였

치하는 것으로 나타났다. 그러나 모아 애착, 불안 및 우울에 효과적

으며, 효율적인 간호중재프로그램을 구축하기 위한 구체적인 증거

인 복식호흡[19] 중재와 관련하여 임산부를 대상으로 한 연구는 본

를 제시함으로써 임신 중, 산후 및 신생아 건강을 개선하는 데 실질

연구에서 다룬 1편으로 반복 연구가 요구된다.

적으로 기여할 수 있는 방법을 제공하였다는 데 의의가 있다. 그러

인지행동요법은 스트레스 감소뿐 아니라 혈당 감소에도 효과를

나 고찰된 연구가 서로 다른 중재 전략을 구현하고 있고 일관되지

나타냈는데[22], 제2형 당뇨병 및 동반성 우울증이 있는 성인 환자

않은 결과 지표를 보고하고 있으므로 확실한 효과를 단정짓기 어렵

를 대상으로 생활습관 상담을 통한 맞춤 인지행동 치료요법을 실시

고, 일반화된 중재프로그램을 제시하기에는 제한점이 있다. 고찰된

하여 당화혈색소 수치가 개선된 결과가 일치한다고 할 수 있다

연구들이 국외 연구들로 구성되어 있어 국내 현실을 반영한 간호중

[45]. 그러나 인지행동 요법과 관련한 임신성 당뇨병 임산부 대상

재프로그램에 그 효과를 입증할 반복 연구들이 요구되고, 중재 전

연구는 본 연구에서 다룬 1편으로 반복 연구가 요구된다.

달 방식 또한 시대적 상황을 반영한 컨텐츠를 개발하고 효과를 검

보완요법으로 생강 캡슐 복용은 식후 혈당 및 인슐린 요구량을

증할 것을 제언하는 바이다.

감소시켰으나[20], 이란의 임신성 당뇨병 임산부 70명을 대상으로
실시한 연구는 6주간 생강 캡슐 복용한 중재군에서 공복혈당, 공복
인슐린의 평균은 감소하였으나 식후 2시간 혈당은 유의한 차이가
없는 것으로 나타났다[46]. 이는 생강 캡슐 복용이 혈당 및 인슐린
요구량의 감소에 어느 정도 효과가 있다고 볼 수 있다. 한편, 지압
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은 임신성 당뇨병으로 인한 불안감을 낮추는 데 효과적인데[27],

30명의 임신성 당뇨병 임산부를 대상으로 한 이집트 연구에서 12
주간 지압 실시 후 75 g 경구 당부하검사, 인슐린 저항성, 인슐린
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a systematic review
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Purpose: This study aimed to review recent findings from birth cohort studies on maternal and
child environmental health.
Methods: Birth cohort studies regarding environmental health outcomes for mothers and their
children were investigated through a systematic review. A literature search was conducted in
PubMed, CINAHL, the Cochrane Library, Embase, and RISS to identify published studies using
the keywords using a combination of the following keywords: maternal exposure, environmental exposure, health, cohort, and birth cohort. Articles were searched and a quality appraisal using the
Newcastle-Ottawa Scale for cohort studies was done.
Results: A review of the 14 selected studies revealed that prenatal and early life exposure to environmental pollutants had negative impacts on physical, cognitive, and behavioral development among
mothers and children up to 12 years later. Environmental pollutants included endocrine disruptors,
air pollution (e.g., particulate matter), and heavy metals.
Conclusion: This systematic review demonstrated that exposure to environmental pollutants negatively influences maternal and children’s environmental health outcomes from pregnancy to the early years of life. Therefore, maternal health care professionals should take steps to reduce mothers’
and children’s exposure to environmental pollutants.
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Summary statement
• What is already known about this topic?

Endocrine disruptors (EDCs) are defined as substances that interfere with the production, release, metabolism, transport, signaling, activity, and elimination of hormones. Although pregnant women and children are known to be susceptible to EDCs, recent
evidence from birth cohorts has not been reviewed.
• What this paper adds
Among pregnant women, exposure to environmental pollutants was associated with a shorter gestational period and less fetal growth.
Among their children, exposure showed associations with higher blood pressure, poorer lung function, lower immunity, cytological
changes, and impaired neuropsychiatric development.
• Implications for practice, education, and/or policy

Policy measures should be taken to protect pregnant women from environmental pollutants in light of the impact of environmental health on pregnant women and future generations.

Introduction
연구 필요성

노출은 자연유산을 높였고[12], 미세먼지가 높은 지역의 임부는 조
산과 자연유산 비율이 높았다[13].
환경적 건강은 어디에나 존재하는(ubiquitous) 환경오염 물질의

인류는 환경오염으로 기후 변화와 질병의 고통을 겪고 있으며, 환

확인이 어려운 점, 장기간 노출과 중복 노출의 특성, 건강문제 발현

경오염 물질이 인체에 유해한 건강 결과로 나타나고 있다[1]. 환경

의 장기적 특성, 동물실험이 아니기에 인간에게 추정되기 어려운

적 건강(environmental health)은 인간 주변환경 조건과 영향력을

특징을 가지고 있다[6]. 따라서 환경오염 물질의 효과를 증명하기

조절하여 건강을 유지, 증진하는 것을 의미하며, 환경오염에 따른

위해서는 노출 인구집단의 종단적 코호트 연구가 적합하므로 세계

환경적 건강이 최근 주목을 받고 있다[2]. 환경적 건강이 취약한 인

적으로 환경적 건강에 관한 출산 코호트 연구가 이루어지고 있다

구 집단은 사회경제적 지위가 낮은 인구[3], 어린이[4], 여성, 특히

[14]. 하지만 최근 세계적으로 10년간 활발히 이루어지는 출산 코

임신여성[5]이다. 사회경제적 지위가 낮은 인구는 환경오염이 더욱

호트 연구의 결과를 파악하기 위한 체계적 고찰 연구는 찾아보기

심각한 지역에 거주하고 근무하여 건강에 유해한 영향을 받는다

어렵다[14]. 그러므로 본 연구는 임신기간 환경오염 물질에 노출된

[3]. 어린이는 신체기관 성숙기라는 발달적 특성, 손을 입으로 가져

모아를 대상으로 건강에 미치는 영향을 장기간 연구해 온 출산 코

가는 행위(hand to mouth), 기는(crawling) 행위의 특성, 작은 키로

호트 연구의 주제와 결과를 고찰하고, 환경오염 물질이 임부와 자

오염 물질이 축적된 지표에 가까운 등의 이유로 건강에 유해한 영

녀의 건강에 어떠한 영향을 미쳤는지 유효성을 파악하고자 한다.

향을 받는다[4]. 여성은 에스트로겐 수용체가 많아 내분비계 장애

모아의 환경적 건강에 대한 출산 코호트 결과를 살펴봄으로써 인류

물질(endocrine disruptors, EDCs) 이 생식기관에 광범위한 영향을

에게 닥친 환경오염의 건강 영향을 직시하고, 환경적 건강상태를

미치고, 임신과 출산에 악영향을 미친다[5].

증진하고 예방할 수 있는 분야를 파악하며, 취약한 모아를 보호하

임부와 태아에 대한 환경적 위협의 결과는 속속 밝혀지고 있다.

EDC가 임부에게 주는 영향을 살펴보면 임부의 비스페놀 A (bisphennol A, BPA), 프탈레이트(pthalate), 살충제 노출이 태아의 난
포 수를 감소시켰다[6]. 식수가 파라벤(paraben)과 BPA 같은 EDCs
로 오염된 경우 조산의 비율이 1.6배 높았다[7]. EDCs 노출은 태아
의 정신운동 발달 문제와 생식 건강 문제를 유발하였으며[8], 프탈
레이트는 태아의 대퇴골 길이와 신생아의 체중, 2–5세 아동의 체중
을 감소시키는 영향을 미쳤다[9]. 임신 중에 살충제 성분이 노출되

는 간호의 시각을 얻게 될 것이다.

연구 목적
본 연구의 목적은 모아의 환경적 건강에 대한 출산 코호트 연구를
체계적으로 고찰하고 유효성을 파악하는 것으로, 구체적인 목표는
다음과 같다.
첫째, 모아의 환경적 건강에 대한 출산 코호트의 주제를 파악한다.

면 태아가 아동기가 되었을 때 인지적 발달에 부정적 영향을 미쳤

둘째, 모아의 환경적 건강에 대한 출산 코호트의 결과를 파악한다.

다[10]. EDCs뿐 아니라 임신 초기에 전자기장에 노출된 임부의 경

셋째, 임부의 환경오염 물질 노출이 모아의 건강에 미치는 영향의

우 자연유산의 증가가 있었다[11]. 또한 중금속과 미세먼지도 임부

유효성을 파악한다.

와 태아의 건강에 영향을 주는 것으로 밝혀지고 있는데, 임부의 납
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Methods
Ethics statement: This study received an ethical approval exemption from the Institutional Review Board of Kongju National University (KNU-IRB-2020-93).

측정한 출산 코호트 연구, (2) 영어나 한국어로 된 연구, (3) 개별 출
산 코호트 자료를 국가 간, 국가 내 데이터 뱅크로부터 합친 연구,
(4) full text 접근이 가능한 연구, (5) peer review로 된 저널 문헌, (6)
출판된 연구, (7) 1968–2020년 사이의 연구였다. 문헌의 제외기준
은 (1) 학위논문, (2) 학회 발표문, (3) 프로토콜 연구, (4) 서적, (5)
고찰 연구, (6) 보고서, (7) 연구 결과가 보고되지 않은 논문, (8) 회
색 논문(conference abstract)이었다. 실험연구의 고찰에 사용하는

연구 설계
본 연구는 모아의 환경적 건강에 대한 출산 코호트의 주제, 모아의
건강에 미치는 결과, 환경오염 물질 노출이 모아 건강에 미치는 영

PICOST-SD의 핵심 질문 대신 환경적 건강문제에 관한 고찰에 사
용되는 Participant Exposure Comparison Outcome Setting TimeStudy Design (PECOST-SD)를 사용한 결과는 다음과 같다[18].

향의 유효성을 평가한 체계적 문헌고찰 연구이다. 고찰 과정은 Na-

tional Evidence-based Collaborating Agency [15]의 체계적 고찰
지침에 따라 수행되었고 PRISMA (Preferred Reporting Items of
Systemic Reviews and Meta-Analysis) [16] 보고 지침에 따라 작성

대상(participants)

하였다.

의 제외기준은 임신 합병증을 가진 고위험 임부인 경우와 자녀만을

대상자의 선정기준은 건강 문제가 없는 임신 전체 기간의 임부로
하였으며 임부와 자녀를 한 쌍으로 한 연구를 포함하였다. 대상자
대상으로 한 연구는 제외하였다.

문헌 검색 전략
문헌 검색은 각 연구자가 모든 과정에서 case report를 작성하여 독

노출(exposure)

립적으로 참여, 추출, 평가하였고 회의를 통하여 최종 선정하였다.

환경오염 물질의 노출을 연구의 독립변인으로 한 연구를 선정하였

문헌 검색 전략을 확정하기 위한 검색은 2020년 4월 5일에서 2020

고, 환경오염 물질 노출에는 EDCs, 미세먼지를 포함한 공기오염,

년 5월 30일에 MeSH와 EMTREE의 통제어와 자연어의 유사어를

중금속, 전자파, 방사선을 선정하였다.

조합한 키워드로 수행하였다. 문헌 검색의 Participant Intervention

Comparison Outcome Setting Time-Study Design (PICOST-SD)
의 평가 질문으로 advance search를 수행하였다. 검색 키워드는 all
text와 모든 기간 동안 영어로 된 peer review의 출판된 저널 논문으
로 설정하였다. 검색원의 선정 기준은 미국국립의학도서관(National Library of Medicine)에서 제시한 COSI (Core Standard, Ideal)의 영역이었다[17]. 검색식은 PubMed에서 Mesh 검색을 이용하
여 ((“Maternal Exposure”[Mesh] OR (“C”[TW] OR “Maternal Exposures” OR “Prenatal Exposures”[TW])) AND “Environmental
Exposure”[Mesh] AND “Health”[Mesh] AND (“Cohort Studies”[Mesh] OR “Cohort”[TW] OR “Birth Cohort”[TW])와 Cochrane Library에서 [Maternal Exposure] explode all trees AND
(Maternal exposure):ti,ab,kw, CINAHL에서 CINAHL Headings를
이용하여 (Maternal Exposure OR Prenatal Exposure OR Maternal
Exposures OR Prenatal Exposures) AND (Environmental Exposure
OR Environmental Exposures) AND Health AND (Cohort Studies
OR Cohort OR Birth Cohort), Embase에서 EMTREE를 이용하
여 (‘maternal exposure’/exp OR ‘prenatal exposure’/exp OR ‘environmental exposure’/exp) AND ‘health’/exp AND ‘cohort analysis’/exp를 적용하였다. 국내 문헌 검색은 RISS에서 ‘출생코호트
OR 출산코호트 AND 환경’의 키워드를 적용하였다. 연구의 비뚤
림 감소를 위하여 biography search를 포함하였다.
문헌의 선정기준은 (1) 모아의 환경적 노출에 대한 건강 효과를
https://doi.org/10.4069/kjwhn.2021.03.12

비교 대상(comparison)
비교 대상은 코호트 연구의 설계에서 대조군을 설정한 연구와 환경
오염 물질의 노출에 따른 종속변수의 차이 검정, 상관관계 분석, 회
귀분석 등의 통계 결과가 제시된 연구를 포함하였다.

결과(outcome)
연구 결과로 모체의 환경오염 물질 노출이 모체, 태아, 신생아, 영
아, 유아, 학령전기, 학령기의 자녀에게 일으키는 모아 건강을 포함
하였다. 건강문제로는 신체적, 인지적, 행동적, 정신적, 사회적 건
강문제를 포함하였다. 청년기 이상의 자녀를 추적 조사한 연구는
발견되지 않았으므로 제외 기준이 되었다.

장소(setting)
장소는 임부 관련 접근 가능한 자료로 지역사회, 의료기관, 웹사이
트, 국가자료, 국제자료를 모두 포함하였다.

평가시점(time)
평가시점은 임신 1, 2, 3기, 출생 시, 신생아기, 영아기, 유아기, 학
령전기, 학령기에 해당하는 모아의 생애주기 중 일 회, 수 회의 추
후평가를 모두 선정하였다.
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연구설계는 코호트 연구만을 선정하였으며 전향적 코호트와 후향

of cohorts), 코호트 비교(comparability of cohorts), 결과 사정(assessment of outcome)의 세 가지 평가 영역으로 구성되어 있다. 코

적 코호트를 모두 포함하였다. 코호트 연구를 위한 프로토콜 연구,

호트 선정 영역은 노출 코호트의 대표성, 비노출 코호트의 선정, 노

실험연구, 횡단적 조사연구, 질적 연구, 종설 및 문헌고찰 연구는

출의 확인, 연구시작 시 보여지지 않는 관심결과 제시의 4가지 세

제외하였다.

부 영역으로 이루어져 있으며, 세부 영역의 13개 답 가지 중 6개 답

연구설계(study design)

가지의 질이 높은 항목에 별을 한 개씩 부여할 수 있고, 총 별의 수
는 0–6의 범위를 가진다. 코호트 비교 영역은 연구설계나 분석의

문헌 검색은 PubMed, CINAHL, Cochrane Library, Embase,

기초한 코호트의 비교 1영역으로 이루어져 있으며, 2개의 항목에

RISS의 5개 검색 엔진으로부터 검색하였다. 검색 필터로 수집된
총 논문의 수는 605개(각각 244/10/57/281/13)였으며, hand
search로 9편의 논문을 추가하였고, 중복 논문 198편이 제외되었
다. 각 연구자는 독립적으로 총 416편의 논문의 초록을 읽어 이 중
선정기준에 적합하지 않은 398편을 제거하고 18편이 남았다. 18편
중 코호트 연구의 질 평가 도구로 추천되는[19] Newcastle-Ottawa

응답하도록 되어 있고, 질이 높은 항목에 별을 한 개씩 부여할 수

Scale (NOS)를 사용하여[20] 각각의 질 평가 결과에 대한 연구 회
의를 거쳐 4편을 제외한 최종 14편을 선정하였다[21-34] (Figure
1). 14편의 연구는 질적 고찰에 활용되었으며, 메타 분석에 활용할

수가 많을수록 연구의 질이 높은 것을 의미하며, 3가지 영역에 대한

수 있는 공통적 종속변수가 발견되지 않아 이질적 이었으므로 양적

구의 질 평가를 수행하고 결과를 대조하여 확정하였다. 불일치가 있

유효성 평가는 수행하지 않았다.

는 항목은 연구자 간 회의를 거쳐 합의를 도출하였다(Table 1).

문헌의 질 평가

자료 분석

논문의 질 평가 도구인 NOS는 호주의 Newcastle 대학과 캐나다의

연구자들은 질 평가를 마친 선정된 최종 14편의 논문에 대하여 독

Ottawa 대학이 협력하여 개발한 코호트 연구의 질 평가 도구로[20]
가장 흔히 사용되는 도구이다[19]. NOS는 코호트 선정(selection

립적으로 case report를 작성하여 정성적 분석을 시행하였다. 사례

Identification

분석문헌 선택과정

Records identified through
database search (n=605)
PubMed 244
CINAHL 10
Cochrane Library 57
Embase 281
RISS 13

있고, 총 별의 수는 0–2의 범위를 가진다. 결과 사정의 영역은 결과
사정, 결과 발생을 충분하게 오래 추후 관찰하였는지, 그리고 코호
트 추후관찰의 적절성의 3가지 세부 영역으로 이루어져 있으며, 세
부 영역의 10개 답 가지 중 5개 답 가지의 질이 높은 항목에 별을
한 개씩 부여할 수 있고, 총 별의 수는 0–5의 범위를 가진다. 별의
종합평가를 별의 수로 확인할 수 있다. 본 연구에서는 NOS 매뉴얼
과 cohort star template를 사용하여[20] 각 연구자가 독립적으로 연

보고의 항목은 출산 코호트 연구의 주제(저자, 연도, 국가, 코호트

Additional records identified
through hand search (n=9)

Screening

Records screened (n=416)

Eilgibility

Full-text articles assessed for
eligibility (n=18)

Included

Records after duplicates removed (n=198)

Studies included in qualitative
synthesis (n=14)

Records excluded by article
review (n=398)

Full-text articles excluded,
unsatisfactory per NOS check (n=4)

Figure 1. PRISMA flow diagram for the literature search.
NOS: Newcastle-Ottawa Scale.
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Table 1. Quality appraisal using the Newcastle-Ottawa Quality Assessment Form for selected cohort studies (N=14)
Reference
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]

First author
Hong
Vafeiadi
Jiang
Aker
Jusko
Bougas
Fioravanti
Haug
Impinen
Kampouri
Clemente
Madhloum
Philippat
Shah

Publication year
2014
2014
2015
2016
2016
2018
2018
2018
2018
2018
2019
2019
2019
2020

Selection
****
*****
**
***
***
****
***
***
*****
***
***
**
**
****

Comparability
**
**
**
**
**
**
**
*
**
**
*
**
*
*

Outcome
***
***
****
***
***
***
***
**
***
***
**
***
***
***

Quality†
Good
Good
Fair
Good
Good
Good
Good
Good
Good
Good
Good
Fair
Fair
Good

†

Good quality: 3 or 4 stars in the selection domain AND 1 or 2 stars in the comparability domain AND 2 or 3 stars in the outcome/exposure domain; fair
quality: 2 stars in the selection domain AND 1 or 2 stars in the comparability domain AND 2 or 3 stars in the outcome/exposure domain; poor quality: 0
or 1 star in the selection domain OR 0 stars in the comparability domain OR 0 or 1 stars in the outcome/exposure domain.

되었다. 코호트 비교 영역은 연구설계나 분석에 기초한 코호트의

33], 2020년이 1편[34]으로, 2014년 이후 꾸준하게 연구되고 있었
다. 국가별로는 유럽 연합이 3편[22,28,31]으로 가장 많았으며, 한
국[21,34]과 프랑스[26,33]가 각각 2편, 중국[23], 푸에르토리코
[24], 미국[25], 이탈리아[27], 노르웨이[29], 그리스[30], 벨기에
[32]가 각각 1편이었다. 코호트는 고유 명칭을 모두 가지고 있었으
며, 출산 코호트의 대상자 특징을 사용한 약어[21,22,24,26-34], 환
경오염 물질 명칭[25], 지역 명칭[23]을 사용하였다. 대상 인구집단
은 자녀의 성별과 관련 없이 모아의 짝을 지은 연구가 12편[2123,25-32,34], 모자(mother-son)를 인구집단으로 한 연구가 1편
[33], 임신기간 모체를 인구집단으로 한 연구가 1편[24]이었다. 인구
집단의 모집 수는 179명[24]에서 31,472명[28]이었고, 최종 분석 수
는 106명[24]에서 10,542명[23]이었다. 모체 노출 환경오염 물질은
EDCs가 6편[22,24,25,28,29,33], 공기오염이 5편[26,27,31,32,34],
중금속이 3편[21,28,34]가 있었으며, 기타 요리 연료가 1편[23], 흡
연과 수유가 1편이었다[30]. 전자파와 방사선 노출 효과를 다룬 연
구는 없었다. 이 중 중금속과 EDCs를 함께 측정한 연구[28]와 중
금속과 공기오염을 함께 측정한 연구가 있었다[34]. 모아 결과 변

비교 영역이 모든 연구에서 최소한 1개 이상을 충족하여, 노출 정

수로는 자녀의 신체적 발달이 3편[21,33,34], 출생 시 체중이 2편

도를 비교하였거나 혼란변수의 조정이 있었음을 나타내었다. 결과

[22,23], 자녀의 인지, 신경, 행동발달이 2편[30,34], 자녀의 호르몬

사정의 영역은 결과 사정, 결과 발생을 충분하게 오래 추후 관찰하

수치가 1편[24], 자녀의 폐 기능이 1편[26], 자녀의 비만이 1편[27],

고유명칭, 대상 인구집단, 모집 수/최종 분석 수, 모체 노출, 모아
결과, 추적 관찰 시점), 출산 코호트 연구의 결과(환경오염 물질, 결
과변수, 연구 결과), 출산 코호트가 건강에 미치는 영향의 유효성의
질적 평가였다. Case report 작성 후 연구자 간 회의에서 일치도를
확인하였으며, 일치되지 않은 항목에 대하여 논문을 재평가하여 조
정하였다.

Results
연구의 질 평가 결과
14편 논문의 질 평가를 NOS 체크리스트로 확인한 결과[20] 코호
트 선정 영역은 별 2–5의 범위를 가지고 있었고, 코호트 비교 영역
은 별 1–2개, 결과 사정은 별 2–3개의 범위를 나타내어 질적인 평
가 영역이 모든 연구에서 결손되지 않았다. 그러므로 14편의 연구
가 모두 분석에 포함되었다. 코호트 선정의 4가지 세부 영역 중 노
출의 확인이 모든 연구에서 확보되어 표본의 선정이 질적으로 충족

였는지, 코호트 추후관찰의 적절성 중 적어도 2개 이상을 충족하여

자녀의 EDCs와 중금속 수치가 1편[28], 자녀의 면역 억제가 1편

결과 변수를 충분한 기간 사정하거나 결과의 근거를 명확하게 측정

[29], 자녀의 세포노화도가 1편[31], 자녀의 혈압이 1편[32]이었다.

하였음을 나타내었다(Table 1).

첫 추적 관찰 시점은 임신 16 주가 1 편[ 24 ], 출생 시가 5 편
[22,23,32-34], 출생 후 6개월이 2편[21,25], 출생 후 1년이 1편

모아의 환경적 건강에 대한 출산 코호트 주제

[31], 출생 후 2년이 1편[29], 4년이 2편[27,30], 6년이 1편[28], 8년

선정된 논문의 시기는 2014년이 2편[21,22], 2015년이 1편[23],

이 1편[24]이었고, 주로 출생 시부터 출생 후 1년 이내의 시기가 대

2016년이 2편[24,25], 2018년이 5편[26-30], 2019년이 3편[31-

부분(8편) [21-23,25,31-34]이었다. 마지막 추적 관찰 시점은 출생
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시가 4편[22,23,32,33]이었고, 임신 28주[24], 출생 후 6개월[25],

의한 관계가 없었다[27]. 임부의 흡연은 자녀의 낮은 인지점수와

출생 후 1년[31], 2년[21], 4년[30], 6년[34], 8년[27], 9년[26], 10년

관련이 있었다[30]. 임부의 미세먼지 노출은 자녀의 LTL 감소와 관

[29], 12년[28]이 각각 1편이었다. 추적 관찰 회수는 1–6회로, 대부

련이 있었다[31]. 임부의 이산화질소 노출은 신생아의 높은 수축

분 1회(8편) [22,23,25,26,30-33]이었고, 2회가 4편[24,27-29], 3회

기, 이완기 혈압과 관련이 있었다[32].

가 2편[21,23], 8회가 1 편[34]이었다(Table 2).

중금속 노출 효과를 살펴보면, 임부의 납, 수은, 카드뮴, 망간 노
출은 자녀의 낮은 체중 증가[21,34], 낮은 인지발달 점수, 정신발달

모아의 환경적 건강에 대한 출산 코호트 결과

점수, 신체발달 점수, 신경발달 점수와 관련이 있었고[34], 높은 자

노출 환경오염 물질은 구체적으로 다이옥신, 프탈레이트, 페놀,

폐행동과 행동문제 점수와 관련이 있었다[34] (Table 3).

BPA 등 40개 이상의 EDCs 6편[22,24,25,28,29,33], 미세먼지 등
의 공기오염 5편[26,27,31,32,34], 납, 수은, 망간, 카드뮴 등의 중
금속 2편[21,34], 연료(석탄, 나무땔감, 전기스토브) 1편[23], 질소
화합물, 흡연 1편[30]이 있었다. 모체의 결과변수는 구체적으로 제
태기간 1편[22], 태반 무게 1편[33], 에스트로겐, 프로게스테론, 성
호르몬 결합 글로불린, 갑상선 자극호르몬, 갑상선 호르몬 1편[24]

Discussion
본 연구는 체계적 고찰 방법에 의해 14편의 환경오염 물질 노출이
모아의 건강문제에 영향을 미치는지 조사한 출산 코호트 연구들의
주제와 결과를 파악하고 모아 건강에 미치는 영향을 분석하였다.

이었다. 자녀의 결과변수는 출생 시 체중과 신장 5편[21-23,27,33],

14편의 결과 변수는 모아의 신체적, 인지적, 행동적 건강 상태에

머리둘레, 허리둘레 2편[27,34], 태반과 출생 시 체중의 비율 1편

통계적으로 유효한 영향을 주는 것으로 나타났다.

[33], 결핵반응 면역글로불린 1편[25], 폐기능 1편[26], 비만도 1편

본 연구의 강점은 세계적으로 환경오염 물질이 모아의 건강에

[27], 혈중 고밀도지질 1편[27], 백혈구의 텔로미어 길이(leukocyte

미치는 영향에 관심을 가지고 출산 코호트가 국가단위 사업으로 활

telomere length, LTL) 1편[31], 혈압 1편[32], 40개의 화학물질 체내
농도 1편[28], 아토피 피부염, 비염, 천식, 폐쇄성 호흡기 질환, 알러
지, 호흡기 감염 1편[29], 주의력 결핍 과잉행동 장애 1편[30], 행동
문제, 신체발달지수, 지능, 자폐 행동 1편[34]이 있었다(Table 3).

발히 수행되고 있는 시점에서, 연구 결과들을 통합하여 살펴 볼 수
있도록 체계적인 고찰이 이루어졌다는 점이다. 출산 코호트는 환경
적 건강을 포함하여 다양한 모아 건강을 주제로 최근 10년 사이 유
럽을 중심으로 111개 이상 활발히 진행되고 있는데[14], 1–10년 가
량의 연구 기간을 두고 진행되는 출산 코호트 연구의 특성상 결과

임부의 환경오염 물질 노출이 모아의 건강에 미치는 영향의 유효성

변수를 확인하기에 적절한 시점에 도달하였다. 본 연구 결과 모아

연구 결과 EDCs의 노출 효과를 살펴보면, 모체의 다이옥신 노출이

의 환경적 건강 관련 코호트는 2014년 이후 유럽 이외에도 한국과

짧은 제태기간[22], 출생 시 자녀의 저체중[22]과 관련이 있었고,

중국을 포함하여 다수 국가에서 이루어지고 있었으며, 연구의 규모

프탈레이트와 페놀 노출이 태반 무게 감소와 관련이 있었다[33].

도 매우 커서 대상자의 수가 1,000명 이상인 경우가 대다수였다.

임부의 프탈레이트 노출은 태반과 출생 시 신생아 체중 사이의 비

본 고찰 논문들은 NOS 질 평가 결과인 코호트 선정, 코호트 비교,

율 감소와 관련이 있었다[33]. 페놀과 파라벤 노출은 모체의 성호

결과 사정 영역이 질적으로 우수한 것으로 나타나[20], 모아 건강

르몬 결합 글로불린을 증가시키고[24], 에스트로겐과 프로게스테

의 시사점을 제공하는 근거기반 확립에 기여하였다. 그러므로 출산

론을 감소시켰으며[24], 에스트라디올과 프로게스테론의 비율을

코호트 자료 결과를 통합하여 제시하면 임신 중 환경오염 물질 노

감소시켰다[24]. 자녀에게는 임부의 바이페닐과 디클로로 에틸렌

출로 인한 모아의 환경적 건강 결과 관련 지식을 확장하는 데 도움

노출이 자녀의 결핵 백신 글로불린의 효과를 낮추어 항체 형성을

을 줄 수 있다[14].

감소시켰다[25]. 40개의 모체 EDCs 농도는 자녀의 EDCs 농도와

본 연구 결과 모아의 환경적 건강에 대한 출산 코호트 주제는

관련이 있었고[28], 90% 이상의 물질이 모체에게서 더 높은 농도로

EDCs, 공기오염, 중금속이 임신 기간 동안 모체에 축적되어 모체

나타났다[28]. 임부의 과불화화합물(perfluorinated alkylated sub-

와 출산한 자녀에게 어떠한 건강 영향을 주었는지 조사한 전향적

stances) 노출은 자녀의 면역 억제, 상기도염, 하기도염과 관련이
있었다[29].

코호트 연구라고 요약할 수 있다. 환경오염 물질별로 결과를 고찰

미세먼지를 포함한 공기오염 물질의 노출 효과를 살펴보면, 임

첫째, 연구물 6편으로 가장 많은 환경오염 노출물질로 조사된

부의 미세먼지 노출[27,34], 임신 시 석탄이나 나무 땔감을 연료로

EDCs는 호르몬의 생산, 방출, 대사, 전달, 연결, 활동, 제거를 방해

사용하는 것이 출생 시 저체중[23]과 관련이 있었다. 이산화질소

하는 물질로 정의되고 있으며, 적은 양으로도 효과를 나타내어 환

노출은 자녀의 폐기능 중 강제폐활량(forced vital capacity)을 낮추

경호르몬이라 부른다[35]. 임신기간은 EDCs에 취약한 시기로 태

었고[26] 반복된 하기도 감염과 알러지의 민감성을 높였다[26]. 임

아에게 모체의 생활습관이 전달되고, 모유 수유를 통하여 물질을

부의 미세먼지, 질소화합물 노출은 자녀의 비만과는 통계적으로 유

전달하게 되어 미래 세대에 영향을 미치는 소리 없는 유해물질이다
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하면 다음 과 같이 논의할 수 있다.
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2019
2020

2019

2019

2018

2018

2018

2018

2018

2016

2016

2015

2014

2014

Selected

Title of cohort

Prospective cohort

Prospective cohort

Study design

ENVIRONAGE

HELIX

RHEA

Prospective cohort
Prospective cohort

Prospective cohort

Prospective cohort

Prospective cohort

Prospective cohort

Prospective cohort

HELIX
ECA

Prospective cohort

Prospective cohort

Prospective cohort

Prospective cohort

GASPII

PARIS

PCB

PROTECT

Lanzhou cohort Prospective cohort

NewGeneris

France
EDEN
Republic of Korea MOCEH

Europe
(6 countries)‡
Belgium

Greece

Europe
(6 countries)‡
Norway

Italy

France

United States

Puerto Rico

Europe
(5 countries)†
China

Republic of Korea MOCEH

Country

Recruit/
analysis (n)
1,475/1,150

Maternal
exposure
Heavy metal

Mother-child
pairs
Mother-child
pairs
Mother-child
pairs
Mother-child
pairs
Mother-child
pairs
Mother-child
pairs
Mother-child
pairs
Mother-child
pairs
Mother-son pairs
Mother-child
pairs
998/473
1,751/442

762/427

31,472/1,396

1,363/849

3,754/641

31,472/1,301

719/581

3,840/788

1,134/973

Chemicals
Heavy metals
and air
pollution

Air pollution

Smoking and
feeding
Air pollution

Chemicals and
heavy metals
Chemicals

Air pollution

Air pollution

Chemicals

Mother-child
pairs
Mother-child
967/269
Chemicals
pairs
Mother-child
14,359/10,542 Cooking fuel
pairs
Pregnant women
179/106
Chemicals

Participant

At birth

At 1 year

At 4 year

Between 6 and 12
years
At 2 and 10 years

At 4 and 8 years

At 8–9 years

At 16–20 and 24–28
weeks of gestation
At 6 month

Physical development At birth
Physical, neurologic, At birth, 6 month, 1,
and behavioral
2, 3, 4, 5, and 6
development
years

Blood pressure

Cell aging

Cognitive behavior

Chemicals and heavy
metals
Immunosuppression

Obesity

Lung function

Antibody level

Hormonal level

Maternal or infantile
Follow-up
outcome
Physical development At 6, 12, and 24
months
Gestational age and At birth
weight
Birth weight
At birth

ECA: Environment and Children Asthma; EDEN: Etude des Déterminants pré et postnatals du développement et de la santé de l’Enfant; ENVIRONAGE: ENVIRonmental influence ON early AGEing;
GASPII: Gene and Environment Prospective Study in Infancy in Italy; NewGeneris: Newborns and Genotoxic exposure risks; HELIX: Human Early Life Exposome; MOCEH: Mothers and Children’s
Environmental Health Study; PARIS: Pollution and Asthma Risk; PCB: polychlorinated biphenyls; PROTECT: Puerto Rico Test for Exploring Contamination Threats.
†
Denmark, Greece, Norway, Spain, and England; ‡England, France, Spain, Lithuania, Norway, and Greece.
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[30]

[31]
[32]

[33]

[34]

2020

2019

2019
2019

2018

2018

2018

2018
2018

2016

2016

2015

Selected
2014
2014

Outcome measure
Infants’ weight and height
Birth weight and gestational age

Conclusion
Lead
Lead exposure was associated with low infantile weight and height.
Dioxin-like plasma activity
Dioxin exposure was associated with low birth weight and short
gestational age.
Coal, biomass, and electromagnetic
Birth weight
Using coal and biomass as cooking fuel were associated with low birth
stove
weight.
BPA, BP-3, 2,4-DCP, 2,5-DCP, TCS, MPB, Estradiol, progesterone, estradiol/
Phenol exposure was associated with decrease of progesterone. Paraben
BPB, and PPB
progesterone, SHBG, TSH, FT3, and FT4 exposure was associated with increase of SHBG and decrease of
estrogen and progesterone.
PCB-153 and DDE
BCG-immunoglobulin G and A
PCB and DDE exposure was associated with low BCG-immunoglobulin G
and A.
NO2
Pulmonary function test index
NO2 exposure was associated with low forced vital capacity.
NO2, NOx, PM10, and PM2.5
Weight, height, waist, hip
NO2, NOx, PM10, and PM2.5 exposure was not associated with weight,
circumference, BMI, and HDL
height, waist, hip circumference, body mass index, and high-density
lipoprotein.
40 chemicals and heavy metals
40 chemicals and heavy metals
For persistent compounds and heavy metals correlations between
maternal exposure and child outcomes were moderately high.
PFAS (PFUnDA, PFOS, PFOA, PFOSA, and Atopic dermatitis, pulmonary function, PFAS exposure was associated with high atopic dermatitis, rhinitis,
PFNA)
rhinitis, asthma, obstructive airway
asthma, allergy, respiratory tract infections, and reduce pulmonary
disease, allergy, and respiratory
function.
infection
Television watching, smoking, and
Attention deficit hyperactivity disorder No smoking and breastfeeding were associated with low attention
breast feeding
test
deficit hyperactivity disorder score.
NO2 and PM2.5
Leukocyte telomere length
NO2 and PM2.5 exposure was associated with short telomere length.
NO2, black carbon, PM10, and PM2.5
Systolic and diastolic blood pressure
Air pollution was associated with high systolic and diastolic blood
pressure.
Phthalate and phenol in urine
Ratio of placenta and birth weight
Phthalate exposure was associated with low placental weight and
placental-to-birth weight ratio.
Lead, mercury, manganese, cadmium, Head circumference, weight, mental
Heavy metal and air pollutant exposure was associated with low birth
and PM
and physical development index,
weight, low cognition, high atopic dermatitis, and high behavioral
behavioral problems, intelligent
problems.
quotation, autistic behavior, and
atopic dermatitis

Pollutant

BPA; bisphenol A; BPB; bisphenol B; BPF: bisphenol-F; BP-3; benzophenone-3; 2,4-DCP: 2,4-dichlorophenol; 2,5-DCP: 2,5-dichlorophenol; DDE: 1,1-dichloro-2,2-bis (p-chlorophenyl) ethylene; FT3:
free triiodothyronine; FT4: free thyroxine; MPB: methylparaben; NO2: nitrogen dioxide; NOx: nitrogen oxides; PCB: polychlorinated biphenyls; PFAS: perfluoralkyl substance; PFOA: perfluorooctanoic
acid; PFNA: perfluorononanoic acid; PFOS: perfluorooctane sulfonic acid; PFOSA: perfluorooctanesulfonamide, PFUnDA: perfluoroundecanoic acid; PM: particulate matter; PPB: propylparaben; SHBG:
sex-hormone-binding globulin; TCS: triclosan; T4: total thyroxine; TSH: thyroid-stimulating hormone.
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[35]. 본 연구에서는 다이옥신, BPA, 프탈레이트, 트리클로산, 페

oppement et de la santé de l’ Enfant) 코호트에서는 임신 23–29주

놀, 벤조페논, 파라벤, 과불화화합물 등을 임부의 소변, 혈액, 임부

에 소변 내 트리클로산과 프탈레이트의 농도를 측정하고 출산 시

가 마시는 식수, 제대혈, 자녀의 소변에서 농도를 검사하여

태반의 무게에 미치는 영향을 조사한 결과, EDCs 농도 1단위 증가

[22,24,25,28,29,33] 생리적 지표로 활용하였으므로, 임부의 EDCs

시 태반 무게가 각각 4.11 g과 10.9 g이 감소하였으므로, 임부의 화

노출을 객관적으로 평가할 수 있었다는 장점이 있었다.

학물질 노출이 태반 무게를 감소시킬 수 있음을 알 수 있다[33]. 또

둘째, 연구물 5편으로 두 번째로 많은 공기오염 물질은 직경이 10 µm

한 푸에르토리코의 PROTECT (Puerto Rico Test for Exploring

이하인 미세먼지 particulate matter 10 (PM10)과 직경이 2.5 µm이하인

ides), 탄소(black carbon)로 측정하였다[26,27,31,32,34]. Jiang 등[23]

Contamination Threats)에서는 임부의 부틸파라벤 증가로 에스트
라디올이 8.46% 감소하고, 메틸파라벤 증가로 성호르몬 결합 글로
불린이 7.7% 증가하였으므로, 임부의 화학물질 노출이 모체의 호
르몬 변화를 가져올 수 있음을 알 수 있었다[24].

의 연구에서는 임신기간 사용한 요리 연료가 땔감, 석탄, 전기 스토

둘째, 자녀의 신체적 결과는 더 많은 연구가 이루어졌고 특히 출

브인지 공기오염을 설문 조사하였고, 5 편의 연구물들에서는

생 시 신생아 저체중을 보이는 결과가 많았으므로[21-23,33,34],

초미세먼지 PM2.5로 주로 측정하며, 배기가스로 인한 주 오염원인 이
산화질소 NO2 (nitrogen dioxide), 질소화합물 NOx (nitrogen diox-

[26,27,31,32,34] 오염 물질의 농도를 측정하기 위하여 인공위성 대

임신 중의 환경오염 물질 노출은 출생 시부터 성장과정에 부정적인

기 질 정보, 도로교통 정보의 오염 물질 농도, 거주지에서부터 주요

결과를 가져온다고 할 수 있다. 국내 연구에서도 BPA 노출이 태아

도로와의 거리 등의 측정법을 사용하였다. 이들 연구물에서는 거주

대퇴골 길이(femur length)를 0.06 cm 감소시키고, 납 노출이 신생

지의 대기 질 측정을 하였으므로, 간접적이기는 하나 객관적 지표

아 체중을 감소시키는 것으로 나타났다[34,36]. 중국 연구에서는

로 평가하였다는 장점이 있다.

전기 연료에 비해 나무 땔감을 연료로 사용하는 임부의 자녀에게서

셋째, 연구물 3편에서 환경오염 물질로 측정한 임부의 중금속 노

저체중아 비율이 2.51배 높게 나타나[23], 빈곤과 가사노동으로 인

출은 납이 가장 많았고, 수은, 망간, 카드뮴에 관심을 가지고 연구하

한 실내 공기오염에 여성이 취약하며, 자녀 세대에까지 영향을 주

였다[21,28,34]. 유럽의 출산 코호트는 국가 간 자료를 바이오뱅크

어 환경의 신체적 짐(body burden)이 임부에게 부과됨을 알 수 있

에서 통합 관리하고 있어, 5, 6개 국가가 연합하여 관심 노출물질과

다[37]. 임부의 과불화화합물 농도가 2–10세 자녀의 아토피 피부염

결과지표를 활용하며 공유하고 있다. HELIX (Human Early Life

과 폐질환 증가와 관련이 있으며, 제대혈에서 과불화화합물 농도가

Exposome)가 유럽연합 6개 국가 코호트들의 중금속 노출과 모아
의 생리적 지표를 활용하였으며[ 28 ], 한국의 출산 코호트인
MOCEH (Mothers and Children’s Environmental Health Study)
에서도[21,34] 전국 개별 코호트들이 임부의 혈중 납, 수은 등의 중

높고 상기도염과 하기도염 발생이 높은 것으로 나타나 EDCs의 노

금속 농도와 제대혈 중금속 농도 측정결과 등을 활용하였다.

그 수치가 독일 환경부 농도 기준을 초과한 것을 보아 모아의 환경

출이 자녀의 호흡기 질환과 면역력 감소에 영향이 있음을 알 수 있
었다[29]. 40개 이상의 EDCs 농도를 임부와 자녀 사이에서 비교한
결과 90% 이상에서 어머니보다 자녀에게 높은 농도로 나타났고,

본 연구에서 고찰된 모아의 환경적 건강에 대한 출산 코호트의

오염 물질 노출 정도는 심각함을 알 수 있다[28]. 자녀의 공기오염

결과는 모체와 자녀의 부정적 건강으로 도출되었다. 모아의 건강

물질 노출과 상기도, 하기도염, 폐기능 저하의 관련성 대한 근거도

결과에 초점을 맞추어 논의하면 다음과 같이 요약할 수 있다. 첫째,

제시되었다[26,29]. 임신 2기의 질산가스 노출은 7–8세 된 자녀의

임부의 환경오염 물질 노출은 모체의 제태기간 감소, 태반 무게 감

반복된 하기도염과 알러지 민감성을 높이며 강제날숨유량(forced

소, 성 호르몬 감소, 성호르몬 결합 글로불린 감소의 신체적 건강문
질 노출이 저체중, 폐기능 감소, 상기도염 증가, 하기도염 증가, 백

expiratory flow)를 25%–75% 감소시키는 것으로 나타나 호흡기계
감염 및 폐기능 저하가 장기적으로 관련됨을 알 수 있다[29].
자녀에게 미치는 건강 결과는 코호트 연구 기간이 최대 12년까

신 항체 형성 감소, 면역력 감소, 민감성 증가, 혈압의 증가, LTL

지 이루어진 것을 보아 임부의 환경오염 물질 노출의 결과가 자녀

감소와 같은 부정적 신체 결과와 관련이 있다는 것이다. 셋째, 임부

세대의 건강에 미치는 영향이 장기적이다[28]. 더욱이 임부의 질산

의 환경오염 물질 노출은 자녀에게 인지 기능, 정신발달 기능, 신경

노출이 8세 자녀의 혈액의 DNA 검사 결과 백혈구의 세포 노화 마

발달 기능, 행동발달 기능의 부정적 발달과 관련이 있다는 점이다.

커인 LTL을 1.5% 감소시켰다는 세포학적 결과를 보아[31] 부정적

제와 관련이 있다는 점이다. 둘째, 자녀에게는 임부의 환경오염 물

첫째, 모체의 신체적 결과를 살펴보면 덴마크, 그리스, 노르웨이,

파급이 영구적 영향을 미칠 수도 있음을 알 수 있다. 환경오염 물질

스페인, 영국의 NewGeneris (Newborns and Genotoxic exposure

로부터의 자녀 건강에 보호작용을 간접적으로 확인할 수 있는 바로

risks) 코호트에서[22] 다이옥신 노출이 제태기간을 0.4주 감소시켰

는 큰 도로로부터의 거리가 2배 멀어질수록 LTL의 길이가 1.6% 증

고, 자녀가 남아인 경우에 더 큰 영향을 주었으므로 임부의 다이옥

가하였다는 점이 있다[31]. 또 다른 연구에서는 거주지 5 km 이내

신 노출은 조산의 위험요인으로 작용할 수 있음을 시사한다. 프랑

에 녹지가 있는 경우 자녀의 수축기 혈압이 1.2 mmHg 감소하고,

스의 EDEN (Etude des Déterminants pré et postnatals du dével-

이완기 혈압도 1.2 mmHg 감소하여 보호 효과가 있는 것으로 나타

https://doi.org/10.4069/kjwhn.2021.03.12

35

Chae JM and Kim HK • SR on maternal and child environmental health

났다[32]. 임부의 납 노출은 24개월 아기의 체중을 0.28 kg 감소시

들에 대한 분석이 결여되었다는 점이다. 또한 유럽의 출산 코호트

키고 신장을 0.51 cm 감소시켜 신체 성장에 영향을 미치는 것으로

연구는 노출인자와 결과변수에 따라 다양한 조합으로 코호트 고유

나타났으나, 임부가 칼슘 섭취를 한 경우 보호 효과가 나타났으므

명칭을 변경하며 사용하고 있어, 통합된 결과에서 중복 데이터가

로 임부의 식이에 따라 자녀의 건강 보호 효과가 나타날 수 있음을

포함되어 있을 가능성이 있다는 점이다. 결과변수의 다양성으로 인

알 수 있다[21]. 임부가 흡연을 하지 않고, 모유 수유를 한 경우에

하여 메타분석이 불가능하였다는 제한점도 있다.

도 자녀의 주의력결핍과잉행동 증후군 점수가 낮게 나타나 임부의

미래의 코호트 연구에는 임부의 EDC를 피하는 건강행위와 식습

건강이 자녀의 건강 결과에 보호작용을 하게 되므로[30], 임부의

관 등의 생활양식을 반영하여 모체와 자녀의 건강에 미치는 영향을

생활습관과 건강행위가 자녀의 환경적 건강상태를 향상시킬 수 있

조사하는 것을 제안한다. 또한 본 연구에서와 같이 다양한 생·물리

을 것이다.

학적 지표를 활용하여 소변 내, 혈중, 제대혈, 모유의 EDCs 농도,

셋째, 자녀의 인지적 성장과 발달에 미치는 영향이 추적기간에

대기 질 지표를 활용한 미세먼지와 질산 농도, 큰 도로와의 거리,

종단적으로 이루어져 임부의 환경오염 물질 노출이 자녀의 신경정

거주지의 녹지 비율 등을 측정하고, 자녀의 건강 지표로는 출생 시

신 발달에 부정적임을 확인할 수 있었다. 임부의 납, 수은, 망간, 카

체중, 신장 등의 객관적 지표를 활용하여 보다 높은 수준의 근거를

드뮴, 미세먼지, 프탈레이트 노출은 출생 후 6세까지 정신발달 점

확보하는 것을 제안한다. 또한 전향적 연구를 통하여 추적조사가 장

수, 신경발달 점수, 행동문제 점수, 지능 점수, 자폐행동 점수에 악

기적으로 이루어져 미래 세대에 미치는 영향을 조사할 수 있도록 연

영향을 미치고 있었다[34]. 임신 중 살충제 성분인 유기염소에 노

구를 설계하고 프로토콜 연구 단계를 거쳐 기획할 것을 제언한다.

출이 되면 신생아의 머리 둘레가 적고, 인지기능이 저하되면 신경
발달이 저해된다는 연구 결과도 같은 맥락이다[10]. 모아보건 전문
가는 환경오염이 자녀의 호흡기, 면역체계, 신체 성장은 물론이고
신경발달의 문제도 초래할 수 있다는 연구 결과에[30,34] 주목할
필요가 있다. 독일의 어린이 코호트인 KUNO-Kids에서는 어린이
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의 환경오염 물질 노출뿐 아니라 가족의 생활환경을 다각도로 분석
하기 위해 5,000–10,000 가족의 사회인구학적 특성, 임신 시 생활
습관, 건강행위, 의학적 기록, 가정환경, 정신적 상태를 광범위하게
장기 추적하고 있으며, 세포의 손상을 일으키는지 분석하고 있다
[37]. 그러므로 임부의 환경오염 물질 노출이 자녀의 발달 문제를
일으키는지 장기적 전향적 코호트 연구로서 세포학적 근거가 보강
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될 것으로 보인다[37].
본 연구의 의의는 임부의 환경오염 물질에 대한 건강결과에 대
하여 통합하여 제시함으로써 환경적 건강 및 모아보건 전문가에게
임부 출산교실 등의 중재에 보건 실무에 적용할 수 있는 근거를 다
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양하게 활용할 수 있는 자료를 제공하였다는 점이다. 모아 간호 연
구자에게는 임부의 환경적 건강에 대한 지식과 인식을 민감하게 가
질 수 있고, 미래 연구 방향에 영감을 부여할 수 있으며 연구 가이
드라인의 역할을 할 수 있다는 점이다. 모아 간호 교육자들은 최근
부상하고 있는 환경적 건강 영역에 대한 통합적 제시로 전통적 모
아 간호의 영역에 환경적 건강 영역이 필요함을 인식할 수 있으며,
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적 모아 건강결과를 인식하고 개선해 나갈 필요가 있다.
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전 세계적으로 널리 연구되어 있어 출판되지 않고 진행 중인 연구
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Comparison of the number of live births, maternal age at
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Purpose: This study compared maternal age at childbirth, the number of live births, and the weight
of live births between Korean women and immigrant women using statistical data from the Republic of Korea for the period of 2008–2018.
Methods: The analysis was conducted using data from the Microdata Integrated Service of Statistics Korea (https://mdis.kostat.go.kr/index.do).
Results: Korean women and immigrant women showed a higher age at childbirth in 2018 than in
2008. The percentage of newborns of Korean women with a birth weight of less than 2.5 kg increased slightly for 3 consecutive years from 2016 to 2018, whereas for immigrant women, this percentage increased in 2017 compared to 2016 and then decreased again in 2018. Very low birth
weight (less than 1.5 kg) became more common among immigrant women from 2016 to 2018.
Birth at a gestational age of fewer than 37 weeks increased both among Korean and immigrant women from 2016 to 2018. In both groups, the percentage of women who had their first child within
their first 2 years of marriage decreased from 2008 to 2018.
Conclusion: Immigrant women had higher birth rates than Korean women, while both groups
showed an increasing trend in preterm birth. Greater attention should be paid to the pregnancy and
birth needs of immigrant women, and steps are needed to ensure health equity and access in order
to prevent preterm births. It is also necessary to identify factors that affect preterm birth and birth of
very low birth weight infants among immigrant women in the future.
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Introduction
Background and rationale
The total fertility rate in the Republic of Korea (hereafter, Ko-

rea) fell below the population replacement level of 2.0 in 1985
and steadily decreased to below 1.0, reaching as low as 0.92 in
2019 [1]. This trend is reflected in the decrease of number of
live births from 465,892 in 2008 to 302,676 in 2019 [1]. Those
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Summary statement
• What is already known about this topic?

The number of childbirths, birth weight and gestational age, age at childbirth, and the length of marriage at the first childbirth
among immigrant and Korean women have been previously reported for the period of 2004 to 2014.
• What this paper adds
During 2016 to 2018, preterm births increased in both Korean and immigrant women, and immigrant women had an increased rate of
high-risk birth outcomes, such as very low birth weight (<1.5 kg).
• Implications for practice, education, and/or policy

Supportive health care services for pregnancy and childbirth for immigrant women are needed in both clinical practice and policy,
especially to avoid preterm births.

two tendencies are closely related to decreasing trends in the
frequency of marriages in Korea and the late marriage phenomenon. Additionally, the crude marriage rate of Korean women
decreased from 10.6 in 1980 to 4.7 in 2019 [1]. In 2019, women
married at an average age of 30.59 years [2] and on average gave
birth for the first time at age of 32.2 years [3]. The age at which
a woman gives birth for the first time influences the health of
the child. For instance, the rate of successful implantation of a
fertilized ovum is reduced after 35 years of age. Women over the
age of 35 years struggle to maintain pregnancy and face increased risks of congenital disabilities and fetal and maternal
complications during pregnancy [4]. Therefore, such women
are often unwilling to conceive second and third children due to
the difficulties of raising children and the risk of pregnancy at an
advanced maternal age. For this reason, the low birth rate in Korean society is expected to accelerate if women in Korea do not
start bearing children at a younger age.
Despite the low birth rate in Korea, international marriages
have become more widespread, and marriages between Korean
men and foreign women accounted for 6.17% of marriages, on
average, from 2010 to 2019 [5,6]. In 2019, the average age of
immigrant women at marriage was 28.4 years [7], and immigrant women birthed their first child at an average age of 29.6
years [8]. Considering that Korean women gave birth to their
first child at an average age older than 32 years in 2019 [3], immigrant women bear children at a younger age than Korean
women. As a result, the health and social outcomes of immigrant women will have cultural and social effects on Korea. Another important consideration is health equity for immigrant
women, as they have the right to receive childbirth-related care
even though their nationality is or was not Korean.
In 2019, 5.90% of live births in Korea occurred among immigrant women [8]. Although the Multicultural Families Support
https://doi.org/10.4069/kjwhn.2021.03.15

Act was established in 2008 and three phases of multicultural
family policy have been administered by the government since
2008, policies related to reproductive health continue to be lacking [9]. As a result, immigrant women face several difficulties in
pregnancy and childbirth. First, immigrant women often experience pregnancy and childbirth before they can adapt to Korean
society [10]. Furthermore, immigrant women rarely visit medical institutions due to a lack of medical insurance, high health
insurance costs, or difficulties in visiting [11,12]. In fact, only
31.6% of immigrant women were found to have received pregnancy and childbirth support services [13]. Additionally, some
immigrant women do not receive sufficient information about
pregnancy and childbirth and do not have the opportunity to
manage prenatal care [10-12]. Improper prenatal care affects
women’s ability to maintain pregnancy, increases the chance of
pregnancy complications, and impacts babies’ health [14]. Previous studies did not compare data related to childbirth between
Korean women and immigrant women on the basis of complete
survey data; instead, comparisons were made only by reasoning
about non-representative data. A comparison of childbirth statistics among Korean women and immigrant women may reveal
more accurate data related to childbirth among immigrant
women, as well as hidden disparities, with potential implications
for predicting the health of babies born to immigrant women.
This comparison will help future researchers create interventional measures and policies for immigrant women’s childbirth
and health.

Objectives
The purpose of this study was to compare the number of live
births, the weight and gestational period of birth, maternal age
at childbirth, and the period from marriage to the first childbirth
between Korean women and immigrant women using census
41

Kim SH et al. • Live births in Korean and immigrant women

microdata of Statistics Korea.
Ultimately, the study aimed to provide suggestions to promote safe and healthy pregnancy and birth among immigrant
women by providing basic data for clinical practice and policy
preparations. The specific objectives of this study were to compare the following four specific parameters between Korean and
immigrant women: (1) the number of live births, (2) the number of live births by maternal age, (3) the weights of live birth
and gestational age, and (4) the husband’s age and length of
marriage at the first childbirth.

Methods
Ethics statement: This study was a secondary analysis of existing data and did not require institutional review board approval or informed consent.

Study design
This study was a chronological analytic study based on birth
population data.
Data sources
The researchers used the 2008 to 2018 Census of Population
Dynamics data from the Microdata Integrated Service (MDIS)
provided by Statistics Korea [15]. Statistics Korea produces statistics on the population dynamics of births, deaths, marriages,
and divorces, which are complete survey data (i.e., not sample
survey data). Statistics Korea uses birth certificates and birth
declaration forms to formulate statistics. For example, when a
baby is born, a birth certificate issued by the health care provider is submitted to a local governance organization. The birth
certificate includes information such as place of birth, gestational age, information on multiple fetuses, birth weight, and birth
height. The birth report includes information on whether a person is married, the educational background of the parents, parents’ age, and parents’ nationality. The criteria for immigrant
women in this study were limited to naturalized women or foreign nationals, and the researchers excluded cases of women
with an unknown nationality from the analysis. The researchers
used data from the MDIS, which contains nationality data of
immigrant women [15], to analyze the 2008 to 2018 birth data.
Study variables
The study variables were as follows; (1) the number of live
births and its composition ratio of Korean women and immigrant women, (2) the number and composition ratio of births
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by the age of Korean women and immigrant women, (3) the nationality of immigrant women who gave birth, (4) the average
age at childbirth, (5) the average age of husbands at childbirth,
(6) length of marriage at the first childbirth, (7) the number of
live births according to the nationality of immigrant women, (8)
the number of live births according to gestational age, and (9)
birth weight.

Definition of terms used in this study
In the context of this study, the term “Korean women” refers to
women who were born in Korea or women born abroad with
Korean nationality. The term “immigrant women” refers to
women who gave birth as either naturalized Koreans or foreign
nationals. The term “live birth” refers to “the complete expulsion or extraction of a product of human conception from its
mother irrespective of the duration of pregnancy, which—after
such expulsion or extraction—breathes or shows any other evidence of life such as beating of the heart, pulsation of the umbilical cord, or definite movement of voluntary muscles, whether
or not the umbilical cord has been cut or the placenta is attached.” Heartbeats are to be distinguished from transient cardiac contractions, and respirations are to be distinguished from
fleeting respiratory efforts or gasps [16] .
Statistical methods
The researchers completed comparative analyses and observational statistics. Since the data are complete survey data, descriptive statistics including frequency and percentage were used for
the comparison. The researchers used IBM SPSS ver. 23.0 for
Windows (IBM Corp., Armonk, NY, USA) for the statistical
analysis.

Results
Comparison of live births between Korean women and
immigrant women
The number of live births in Korea steadily decreased from
465,892 in 2008 to 326,822 in 2018, representing a 29.9% reduction (Supplementary Table 1). The number and percentage of
births of Korean women declined from 2008 (n = 451,376,
96.9%) to 2018 (n = 311,418, 95.3%), whereas the number and
percentage of births in immigrant women steadily increased from
2008 (n = 11,690, 2.5%) to 2018 (n = 15,216, 4.7%) (Figure 1
and Supplementary Table 1).
Two-thirds of immigrant women (n = 10,157, 66.7%) were
from Vietnam (n = 6,411, 42.1%) and China (n = 3,746, 24.6%),
followed by women from the Philippines (n = 1,243, 8.2%) and
https://doi.org/10.4069/kjwhn.2021.03.15
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Figure 1. Number of live births of immigrant women in 2008–2018 in Korea.
Table 1. Number of live births by nationality of mothers in 2018
(N=15,216)
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Country
Vietnam
China
Philippines
Cambodia
Japan
Thailand
United States
Uzbekistan
Taiwan
Mongolia
Canada
Russia
Unknown
Nepal
Laos
Indonesia
Australia
Others

Number of live births, n (%)
6,411 (42.1)
3,746 (24.6)
1,243 (8.2)
736 (4.8)
690 (4.5)
440 (2.9)
402 (2.6)
245 (1.6)
222 (1.5)
160 (1.1)
122 (0.8)
101 (0.7)
95 (0.6)
70 (0.5)
60 (0.4)
55 (0.4)
46 (0.3)
372 (2.4)

Cambodia (n = 736, 4.8%) (Table 1).

Comparison of live births by age between Korean women
and immigrant women
Figure 2 and Supplementary Table 2 display a comparison of the
number of live births by age between Korean women and immigrant women. Compared to 2008, the percentages of births in
both younger Korean and immigrant women decreased in 2018,
https://doi.org/10.4069/kjwhn.2021.03.15

and the percentage of older women increased in 2018 (Figure 2).
Only 23.1% of Korean women (n = 71,726) were younger than
30 years at childbirth in 2018, whereas this was the case for
52.0% of immigrant women (n = 7,913). Almost one-third of
Korean women (n = 101,329, 32.5%) were 35 years old or older
at childbirth in 2018, whereas only 17.1% of immigrant women
(n = 2,596) were 35 years or older at the time of childbirth.

Comparison of birth weight and gestational age between
Korean women and immigrant women
Among Korean women, the percentage of low birth weight
(LBW) newborns ( < 2.5 kg) increased from 2016 (5.9%) to
2018 (6.3%); however, among immigrant women, the proportion of LBW newborns increased from 2016 (5.3%) to 2017
(6.0%) and then decreased again in 2018 (5.6%). Although the
percentage of very low birth weight (VLBW) newborns ( < 1.5
kg) who were born to Korean women was similar from 2016
(0.7%) to 2018 (0.7%), the percentage of VLBW newborns in
immigrant women steadily increased from 2016 (0.6%) to 2018
(0.8%). Among Korean women, the percentage of newborns
with a birth weight of 4.0 kg and higher decreased from 2016
(3.3%) to 2018 (2.9%); however, the percentage of newborns in
the same weight range who were born to immigrant women remained almost unchanged (Table 2).
The number of preterm births (i.e., newborns born before 37
weeks of gestation) increased from 2016 to 2018 among both
Korean and immigrant women. This is applied to both singleton
and multifetal pregnancies.
43

Kim SH et al. • Live births in Korean and immigrant women

Live birth (%)

Korean women (2018)
50

Korean women (2008)

45

Immigrant women (2018)

40

Immigrant women (2008)

35
30
25
20
15
10
5
0

≤19

20–24

24–29

30–34

35– 39

40–44

≥45

Age (year)

Figure 2. Percentage of the number of live births by age of Korean women and immigrant women in 2008 and 2018.
Table 2. Birth weight and gestational age among Korean women and immigrant women in 2016–2018
Variable

Cathegories

Birth weight (kg)

< 1.5
1.5–2.49
2.5–3.99
≥ 4.0
Total
Total

Gestational age (week)

Singleton

Multifetal

Korean women, n (%)
2016
2017
2018
2,692 (0.7)
2,422 (0.7)
2,312 (0.7)
20,268 (5.2)
18,670 (5.5)
17,092 (5.5)
353,897 (90.8) 309,787 (90.7) 281,137 (90.8)
12,725 (3.3)
10,504 (3.1)
9,086 (2.9)
389,582 (100) 341,383 (100) 309,627 (100)
< 37
28,331 (7.3)
25,964 (7.6)
24,106 (7.8)
37–41 360,640 (92.6) 314,980 (92.3) 284,788 (92.1)
≥ 42
480 (0.1)
329 (0.1)
412 (0.1)
Total 389,451 (100) 341,273 (100) 309,306 (100)
< 37
18,832 (5.0)
17,452 (5.3)
15,712 (5.3)
37–41 354,870 (94.8) 310,090 (94.6) 280,003 (94.6)
≥ 42
480 (0.1)
329 (0.1)
406 (0.1)
Total 374,182 (100) 327,871 (100) 296,121 (100)
< 37
9,499 (62.2)
8,512 (63.5)
8,394 (63.7)
37–41
5,770 (37.8)
4,890 (36.5)
4,785 (36.3)
≥ 42
0 (0)
0 (0)
6 (0.0)
Total
15,269 (100)
13,402 (100)
13,185 (100)

Immigrant women, n (%)
2016
2017
2018
90 (0.6)
104 (0.7)
126 (0.8)
778 (4.8)
820 (5.3)
703 (4.7)
14,837 (91.4) 13,935 (90.8) 13,521 (91.2)
530 (3.3)
495 (3.2)
477 (3.2)
16,235 (100)
15,354 (100)
14,827 (100)
1,058 (6.5)
1,131 (7.4)
1,096 (7.5)
15,078 (93.3) 14,115 (92.5) 13,477 (92.3)
30 (0.2)
16 (0.1)
27 (0.2)
16,166 (100)
15,262 (100)
14,600 (100)
786 (5.0)
816 (5.5)
822 (5.8)
14,887 (94.8) 13,936 (94.4) 13,317 (94.0)
30 (0.2)
16 (0.1)
27 (0.2)
15,703 (100)
14,768 (100)
14,166 (100)
272 (58.7)
315 (63.8)
274 (63.1)
191 (41.3)
179 (36.2)
160 (36.9)
0 (0)
0 (0)
0 (0)
463 (100)
494 (100)
434 (100)

Missing values excluded.

Comparisons of the age of Korean women, immigrant women,
and their husbands at childbirth and length of marriage at the
first childbirth
Supplementary Table 3 shows the average age of women and
their husbands when they had their first, second, and third or
later newborn. As expected, immigrant women were younger
(28.2 years) than Korean women (31.6 years) when giving birth
to their first child. Unsurprisingly, the husbands of immigrant
women who were expecting their first child were typically older
(39.6 years) than the husbands of Korean women (33.8 years).
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In 2018, the percentage of immigrant women who had their first
newborn within their first 2 years of marriage (n = 5,185, 65.4%)
was higher than the corresponding percentage of Korean women (n = 99,644, 60.3%). However, the percentage of immigrant
women who had their first newborn within 2 to 3 years after
marriage (n = 1,676, 21.1%) was lower than the corresponding
percentage of Korean women (n = 43,126, 26.1%) (Supplementary Table 3 and Figure 3). For both Korean and immigrant
women, the percentage of women who had their first child within the first 2 years of marriage decreased in 2018 compared to
https://doi.org/10.4069/kjwhn.2021.03.15
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Figure 3. Distribution of length of marriage at the first childbirth in 2008 and 2018.

2008. In contrast, the percentage women who had their first
child after more than 2 years of marriage increased in 2018
among both Korean and immigrant women (Supplementary
Table 3 and Figure 3).

Discussion
Although the number of babies born in Korea has decreased, the
proportion of live births by immigrant women has increased. The
age at childbirth among immigrant women is mostly from 20 to
35 years. The rate of high-risk births, such as preterm births and
VLBW newborns (less than 1.5 kg) also increased among immigrant women.
The number of live births among Korean women has continued to decline, and the number of babies born to immigrant
women also decreased since 2012 (Supplementary Table 2);
however, the rate of this decrease was lower among immigrant
women than among Korean women. Thus, these findings reflect
an increase in the proportion of live births among immigrant
women out of all live births in Korea. This increase in the proportion of live births among immigrant women in Korea implies
that Korea will soon become a multicultural society, with people
of non-Korean origin accounting for over 5% of the population;
in fact, this change is nearly reality, as 4.9% of Korea’s population
was composed of people of non-Korean origin in 2019 [17].
The increase in the number of live births among immigrant
women has contributed to the quantitative increase of the Korean population; however, previous studies reported that immigrant women struggled to manage their pregnancy and childhttps://doi.org/10.4069/kjwhn.2021.03.15

birth-related health. Immigrant women are not adequately informed about pregnancy and childbirth due to difficulties in
communication, an inability to adapt to unfamiliar hospital systems, and frequent experiences of discrimination during pregnancy and childbirth [11,12].
Korea has a high number of Vietnamese and Chinese immigrant women; thus, Korean healthcare providers should offer
more educational materials and pregnancy and childbirth programs for this population [18]. While efforts have been made to
assist Cambodian immigrant women to conceive, give birth, and
adapt to Korean society [19], Cambodian immigrant women
account for only 2.5% of all immigrant women and 4.8% of live
births among all immigrant women in Korea. Therefore, it is
necessary to improve the quality of pregnancy and childbirth
management of all immigrant women by facilitating immigrant
women’s adaptation to the Korean medical system and establishing measures to ensure proper communication with medical
personnel [11]. These steps will be possible through policy support within the medical system. The third phase of the multicultural family policy focuses on social and economic participation
as well as support of children’s growth [9]. Such policy and actual programs also need to be developed and applied in both
community and health care settings to have meaningful outcomes. Researchers must also identify the specific needs and
cultural characteristics of pregnancy and childbirth of immigrant women according to their country of origin. Researchers
and healthcare providers must further develop pregnancy and
childbirth education materials and strengthen support services
for immigrant women to promote health equity and ensure a
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healthy next generation of Koreans.
The study results revealed that the proportion of VLBW newborns who were born to immigrant women increased steadily
from 2016 to 2018. Furthermore, the birth rate of infants born
under 37 weeks of gestation increased from 2016 to 2018, especially among immigrant women. Additionally, the preterm birth
rate of singletons born to immigrant women has continued to
increase in comparison to Korean women. Infants born to immigrant women at university hospitals had an average gestation
period of 35 weeks, and the majority of children were underweight (less than 2.5 kg) [14]. International reports, according
to which immigrant women often give birth to underweight babies [11,20], suggest that it is not easy for immigrant women to
manage pregnancy and childbirth due to language and cultural
differences. Immigrant women are often within a low socioeconomic bracket, have difficulties accessing medical facilities, and
are at risk for physical abuse, cultural maladjustment, and exposure to various preterm birth-related risk factors such as preconception malnutrition and pregnancy-related diseases [21].
Furthermore, VLBW babies often suffer from neurological
disorders and have a high mortality rate [22]. Mothers of LBW
newborns can experience distress [23] and child-rearing stress
[24]; thus, women of low-weight babies often need child-rearing support. Convenient access to the medical system will (1)
allow all immigrant women to receive prenatal care, (2) reduce
the birth rate of underweight infants, and (3) increase the live
birth rate after 37 weeks of gestation. Healthcare providers who
identify the risk factors of childbirth by nationality and devise
interventions that correspond to immigrant women’s cultural
characteristics can improve the quality of pregnancy and childbirth among immigrant women.
In 2018, 81.6% of immigrant women gave birth between the
ages of 20 and 35 years and were consequently at a lower risk for
pregnancy complications involving both the mother and fetus.
Among immigrant women, the period of time between the date
of marriage and the birth of their first child increased by more
than 2 years from 2008 to 2018. However, in 2018, 65.4% of immigrant women still gave birth to their first baby within less than
2 years of marriage, meaning that these women had not adapted
to Korean society before birthing their first child. Immigrant
women must adapt to daily life during pregnancy, nutrition
management, postpartum mental adjustment, and infant care;
however, prior studies have reported that only 31.7% received
prenatal support services due to challenges in communicating in
Korean and cultural adaptation [18,20]. Furthermore, pregnancy and childbirth support services are especially urgent for immigrant women given that the spouse’s age significantly affects
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the outcome of childbirth [19,25]. Immigrant women’s period
of adaptation to Korean society and culture should facilitated
through stronger societal and policy support, especially before
they need prenatal and perinatal support services. Such support
will provide the opportunity for all immigrant women to receive
pregnancy and childbirth support services.
This study focused on birth data and as such, did not include
an analysis of prenatal care or medical records. Therefore, the
researchers were limited to using the statistical data presented in
this study to analyze immigrant women’s demographic characteristics and their associations with prenatal care and high-risk
pregnancy complications. Future researchers should identify the
factors influencing the birth of immigrant women and the birth
of VLBW children to provide a basis for suggesting interventional plans. Another limitation of the study was not factoring in
genetic characteristics, including sex, and physical features such
as congenital abnormalities when comparing the weight of infants. In future studies, those factors need to be carefully considered when comparing weights among populations of different
races or ethnicities.
In conclusion, childbirth among immigrant women contributes significantly to the quantitative improvement of the Korea’s
population structure; however, immigrant women face many
challenges to healthy pregnancy and childbirth management,
necessitating several qualitative improvements. First, measures
should be taken to enhance immigrant women’s adaptation to
the Korean medical system and ensure adequate communication with medical personnel. Active support from health care
workers and the provision of national-level services are needed.
It is also necessary to identify the risk factors of childbirth by
nationality and create interventions based on immigrant women’s cultural characteristics. Such improvements will contribute
to safer pregnancy and childbirth among immigrant women,
which will improve Korea’s population structure.
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What influences aromatase inhibitor continuation intention
among breast cancer survivors?
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Purpose: Aromatase inhibitors (AIs) are widely prescribed for postmenopausal women with breast
cancer and are known to cause musculoskeletal pain. This study aimed to identify factors associated
with AI continuation intention among breast cancer survivors (BCS).
Methods: A cross-sectional survey was conducted on 123 BCS (stages I–III), who had been taking
AIs for at least 6 weeks. Participants were recruited from a cancer center in Goyang, Korea, from
September to November 2019. Descriptive statistics, Welch analysis of variance, Pearson correlation
coefficients, and simple linear regression were used for the analysis.
Results: Beliefs about endocrine therapy was a significant predictor of AI continuation intention
(β=.66, p<.001). The majority of participants (87.0%) reported experiencing musculoskeletal pain
since taking AIs and the score for the worst pain severity within 24 hours was 5.08±2.80 out of 10.
Musculoskeletal pain, however, was not associated with AI continuation intention. Fear of cancer recurrence (FCR) was clinically significant (≥13) for 74.0% of the respondents (mean, 17.62±7.14).
Musculoskeletal pain severity and pain interference were significantly associated with FCR (r=.21,
p<.05; r=.35, p<.01, respectively). Pain interference was significantly associated with beliefs about
endocrine therapy (r=–.18, p<.05).
Conclusion: AI continuation intention can be modified by reinforcing patients’ beliefs about endocrine therapy. Musculoskeletal pain may have a negative effect on beliefs about endocrine therapy
and increase FCR among BCS. Thus, awareness of musculoskeletal pain during AI therapy should
be raised and further research is required to develop multidisciplinary pain management strategies
and clinical guidelines to reinforce beliefs about endocrine therapy.
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Introduction
Aromatase inhibitors (AIs) have been used as the first choice of
adjuvant endocrine therapy for postmenopausal women over
the last 15 years since they are more effective than tamoxifen for
postmenopausal breast cancer, and AI prescriptions account for
64% of endocrine therapy among women with invasive breast

cancer [1]. After menopause, estrogen production by the ovaries terminates and estrogen is synthesized by aromatase in peripheral tissues. Hence, suppression of estrogen is more effectively achieved by using AIs, as they primarily block most of the
production of estrogen.
To take full advantage of endocrine therapy, it is important to
take the medication regularly throughout the recommended pe-
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distribution, and reproduction in any medium, provided the original work is properly cited.
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Summary statement
• What is already known about this topic?

Newly developed or aggravated musculoskeletal pain since taking aromatase inhibitors (AIs) is known to be the main cause of
nonadherence of AIs in breast cancer survivors.
• What this paper adds
While musculoskeletal pain was common and had negative effects on daily life, beliefs about endocrine therapy, and increased fear of
cancer recurrence, it did not affect AI continuation intention. Beliefs about endocrine therapy was the only significant predictor of AI
continuation intention.
• Implications for practice, education, and/or policy

Nurses should regularly assess musculoskeletal pain and beliefs about endocrine therapy in patients taking AI and provide emotional support in addition to pain management.

riod [2]. However, issues with endocrine therapy adherence remain an unsolved problem. Breast cancer survivors (BCS) make
a decision to continue or discontinue AI therapy every day and
can reverse their decision at any time. Beryl and colleagues observed adjuvant endocrine therapy adherence among 35 BCS
for 280 ± 96 days. None of the patients started and continued
medication based on a concrete decision, and only four patients
were still taking the medication, without any reservations, at the
final interview. Moreover, 68% of them stated that their decision
could change at any time regardless of whether they were taking
the medication [3]. This implies that assessing AI continuation
intention is as important for maximizing AI adherence as assessing adherence itself. AI continuation intention refers to an intention to continue AI therapy and is conceptually mirrored by discontinuation intention, such as “uncertainty about persisting”
[4] or “thought about stopping endocrine therapy” [5]. Since
intention to take medication is a known predictor of medication
adherence [6], it is expected that AI discontinuation can be prevented or altered by modifying or reinforcing intention during
the decision-making process.
Newly developed or aggravated musculoskeletal pain, a major adverse effect of AI, is frequently reported as a cause of patient-driven
AI discontinuation, unlike tamoxifen [7,8]. According to Lombard
et al. [8], 82% of BCS taking AI as adjuvant endocrine therapy reported AI-associated musculoskeletal pain and 68% of nonadherent
participants discontinued AI due to musculoskeletal pain. In Korea,
a retrospective medical record study reported AI-associated arthralgia in 23% of BCS [9]. However, its relation to patient-driven discontinuation was not evaluated. Studies on AI adherence and AI-associated musculoskeletal pain have mainly been conducted in the
United States, Europe, and Australia. Since musculoskeletal pain
has been blamed for AI discontinuation, international research
50

assessing the prevalence and risk factors of musculoskeletal pain
has been actively conducted and is expanding to include the development of interventions to alleviate pain and improve the AI
continuation rate [10]. Nevertheless, research on the self-reported incidence of musculoskeletal pain and its relation to AI
continuation intention has not yet been conducted in Korea.
In addition to adverse effects, previous studies have found
that endocrine therapy continuation was also associated with
fear of cancer recurrence (FCR) [4] and beliefs about endocrine
therapy [4,11,12]. Pain is known to amplify FCR in BCS [13]
and a study conducted with breast cancer patients undergoing
AI therapy showed that FCR was higher in patients who experienced musculoskeletal pain than in those who did not [14].
However, the relationship of pain to AI continuation was not
evaluated. FCR plays a role in maintaining endocrine therapy
among BCS with weak beliefs about endocrine therapy [4]. Beliefs about endocrine therapy has been reported to be the most
powerful and important factor affecting the continuation of endocrine therapy [12] but can be negated by the adverse effects
of endocrine therapy [4,11,15]. However, previous studies regarding beliefs about endocrine therapy were predominantly
conducted among BCS taking tamoxifen and included only a
small proportion of patients taking AIs. Thus, the roles of beliefs
about endocrine therapy and FCR among patients receiving AI
therapy have yet to be elucidated.
Therefore, this study aimed to identify (1) whether AI continuation intention differed according to whether patients experienced newly developed or aggravated musculoskeletal pain
since taking AIs; (2) the relationships among the main variables;
and (3) factors associated with AI continuation intention.
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Methods
Ethics statement: This study was approved by the Institutional
Review Board of Korea National Cancer Center (No. NCC20190235). Informed consent was obtained from the participants.

Design and participants
This cross-sectional correlational research was conducted at a
cancer center located in Goyang, Gyeonggi Province, Korea,
from September 16 to November 14, 2019. The participants
were recruited via convenience sampling among patients visiting
the outpatient clinic of the center for breast cancer. Based on the
findings of a previous study that AI-associated musculoskeletal
pain started after 6 weeks on average [16], the inclusion criteria
were as follows: (1) stage I–III breast cancer; (2) completed
surgery, adjuvant chemotherapy, and radiation therapy; and (3)
at least 6 weeks on AI medication [16]. BCS who were treated
for other cancers and metastatic breast cancer (stage IV) were
excluded to rule out other causes of musculoskeletal pain. The
sample size needed for multiple linear regression, calculated using G*Power 3.1.9.2 (α error probability = .05, statistical power = 90%, effect size = .15 [17], and four predictors: pain severity
[7,11], pain interference [11,18], FCR [4], and beliefs about
endocrine therapy [4,12]), based on the literature was at least
108. Considering a 20% dropout rate, questionnaires were distributed to 129 BCS and 123 completed questionnaires without
missing information were included in the analyses.
Assessment tools
A self-reported questionnaire including AI continuation intention, musculoskeletal pain, FCR, beliefs about endocrine therapy, and general characteristics was used. Permission to use each
assessment tool was obtained from both the developers and the
authors of adapted/translated versions by e-mail.
Aromatase inhibitor continuation intention
A five-item measure of intentions to take cardiac medication [6]
was modified to evaluate AI continuation intention, with permission from the developer. For example, the item “I plan to
take regular medication in the future” was modified to “I plan to
continue endocrine therapy in the future.” The five items evaluated intentional plan to take medication, intention to make an
effort to take the medication, intention to persist and adhere
with the medication, and the perceived possibility of taking the
medication. Each item is rated on a 5-point scale (1–5), with a
possible total score ranging from 5 to 25, and higher scores indihttps://doi.org/10.4069/kjwhn.2021.01.19

cate greater intention. Cronbach’s α was .88 at the time of development [6] and .98 in this study.

Musculoskeletal pain
Musculoskeletal pain was evaluated with the Korean version
[19] of the Brief Pain Inventory-Short Form (BPI-SF) [20].
Pain severity (four items) and pain interference (seven items)
are rated on an 11-point scale (0–10), with a higher score indicating more severe pain and pain interference. Cronbach’s α was
.80 to .92 at the time of development [20] and was .89 for pain
severity and .94 for pain interference in this study.
Fear of cancer recurrence
FCR was evaluated with the Fear of Cancer Recurrence Inventory-Short Form (FCRI-SF) [21] Korean version [22], which
consists of nine items rated on a 5-point scale (0–4), with a possible total score range of 0 to 36 and a higher score indicating a
greater FCR. A cutoff score of 13 or higher is considered clinically significant [21]. Cronbach’s α was .89 at the time of development [23], .77 in a study with a Korean population [22], and
.83 in this study.
Beliefs about endocrine therapy
The 22-item Endocrine Therapy Beliefs Scale [24], which was
developed in Korean, was used to measure the cognitive response to endocrine therapy. It consists of four subcategories:
perceived control (11 items), perceived concerns (four items),
perceived benefits and trust (five items), and perceived logic
(two items). Each item is rated on a 4-point scale (1–4), with a
possible total score range of 22 to 88, and a higher score indicates a stronger beliefs about endocrine therapy. Cronbach’s α
was .91 at the time of development [24] and .90 in this study.
General characteristics
A short questionnaire was developed to collect information
about demographic and disease-related characteristics relevant
for AI adherence [4,12]. General characteristics included age,
cancer stage, breast cancer treatment, time since menopause,
body mass index, and history of musculoskeletal disease.
Data analyses
The data were analyzed using IBM SPSS ver. 25.0 (IBM Corp.,
Armonk, NY, USA). Differences in AI continuation intention
according to musculoskeletal pain were examined using Welch
analysis of variance. Correlations among variables were examined
using Pearson correlation coefficients, and regression analysis was
done to identify factors influencing AI continuation intention.
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Results

initiating AI medication.

General characteristics
The demographic and clinical characteristics of the 123 respondents are shown in Table 1. The mean age of the participants
was 58.06 ± 7.41 years, and they ranged in age from 30 to 80
years old. Among AI medications, letrozole (n = 89, 72.4%) was
prescribed twice as often as anastrozole (n = 34, 27.6%), reflecting clinical practice. The mean duration of AI medication was
2.55 ± 1.54 years and two participants had been taking AI for
longer than 5 years. More than one-third of participants (n = 44,
35.8%) had been diagnosed with musculoskeletal diseases and
27 of them (61.4%) reported that the diagnosis was made after

Aromatase inhibitor continuation intention
The mean score of AI continuation intention was 22.28 ± 4.34,
which is interpreted as high (Table 2).
Musculoskeletal pain, fear of cancer recurrence, and beliefs
about endocrine therapy
In total, 107 participants (87.0%) reported that they experienced newly developed or aggravated musculoskeletal pain after
the commencement of AI. The score for the worst pain within
24 hours was 5.08 ± 2.80, indicating moderate pain requiring active pain management, and the mean score for the worst, the

Table 1. General characteristics of the participants (N=123)
Variable
Age (year)

Cancer stage

Chemotherapy
Radiation therapy
Type of AI

Categories
< 50
50–59
≥ 60
Stage I
Stage II
Stage III
Yes
No
Yes
No
Letrozole
Anastrozole

Duration of medication (year)

Previous use of tamoxifen

Mean± SD (range)
58.06± 7.41 (30–80)

13 (10.6)
65 (52.8)
45 (36.6)
55 (44.7)
41 (33.3)
27 (22.0)
68 (55.3)
55 (44.7)
120 (97.6)
3 (2.4)
89 (72.4)
34 (27.6)
2.55± 1.54

<1
1–2.99
3–4.99
≥5
No
Yes

Time since menopause (year)

25 (20.3)
47 (38.2)
49 (39.8)
2 (1.6)
107 (87.0)
16 (13.0)
8.50± 6.92

<5
5–9
≥ 10
Body mass index (kg/m2)

MSD
Diagnostic point of MSD

n (%)

42 (34.1)
40 (32.5)
41 (33.3)
23.49± 3.10

Normal (< 23)
Overweight (23–24.9)
Obese (≥ 25)
No
Yes
Before AI
After AI

63 (51.2)
22 (17.9)
38 (30.9)
79 (64.2)
44 (35.8)
17 (38.6)
27 (61.4)

AI: Aromatase inhibitor; MSD: musculoskeletal disease.
52

https://doi.org/10.4069/kjwhn.2021.01.19

Korean J Women Health Nurs 2021;27(1):49-57

least, the average, and present pain was 3.29 ± 2.12, indicating
mild pain. Musculoskeletal pain was most commonly reported
as interfering with mood (4.39 ± 2.90), sleep (4.26 ± 3.32), and
general activities (4.11 ± 3.28) (Table 2).
The mean score for FCR was 17.62 ± 7.14, and 74.0% of participants had clinically significant FCR ( ≥ 13). The mean score
for beliefs about endocrine therapy was 67.54 ± 9.49, which is
interpreted as high (Table 2).

Aromatase inhibitor continuation intention according to
musculoskeletal pain
To evaluate the difference in AI continuation intention according to
pain severity, the mean scores for the worst, the least, the average,
and present pain were classified into three groups; none (score of 0),
mild (1–3), and moderate (4–7). There was no mean score greater
than 7. The scores for the worst pain within 24 hours were classified
into four groups—none (score of 0), mild (1–3), moderate (4–7),
and severe (8–10) [25]—because AI continuation intention may
be most strongly affected by the worst pain, and the use of a single
item for the worst pain severity is also supported by the BPI user
guide [26]. The analysis showed that there were no significant differences in AI continuation intention between the groups (Table 3).

Relationships among aromatase inhibitor continuation
intention, musculoskeletal pain, fear of cancer recurrence,
and beliefs about endocrine therapy
The correlations among variables are shown in Table 4. A moderate correlation was found between AI continuation intention
and beliefs about endocrine therapy (r = .66, p < .01). FCR had a
weak relationship with both pain severity (r = .21, p < .05) and
pain interference (r = .35, p < .01). Beliefs about endocrine therapy had a weak relationship with pain interference (r = – .18,
p < .05)
Beliefs about endocrine therapy as a factor influencing
aromatase inhibitor continuation intention
Beliefs about endocrine therapy was the only factor that influenced AI continuation intention. The regression model was statistically significant (F = 95.66, p < .001), explaining 44% of AI
continuation intention (Table 5). The Durbin-Watson value
was 2.027, implying independence of the residual without autocorrelation. The normality of residuals was examined using a
histogram and a normal probability plot.

Discussion
Beliefs about endocrine therapy was the only factor with a statis-

Table 2. Aromatase inhibitor continuation intention, musculoskeletal pain, fear of cancer recurrence, and beliefs about endocrine therapy
(N=123)
Variable
AI continuation intention
Musculoskeletal pain
Pain severity†
Worst pain during the last 24 hours
Average pain
Least pain during the last 24 hours
Present pain
Pain interference‡
Mood
Sleep
General activities
Usual work
Enjoyment of life
Walking ability
Interpersonal relationships
Fear of cancer recurrence
Clinical level ( ≥ 13)
Nonclinical level
Beliefs about endocrine therapy

Possible score
5–25

Mean± SD
22.28± 4.34

n (%)
123 (100)

Range
5–25

0.25–10
1–10
0–10
0–10
0–10
0.14–10
0–10
0–10
0–10
0–10
0–10
0–10
0–10
0–36
13–36
0–12
22–88

3.29± 2.12
5.08± 2.80
3.96± 2.36
2.17± 1.91
1.93± 2.57
3.82± 2.66
4.39± 2.90
4.26± 3.32
4.11± 3.28
4.06± 3.21
3.81± 3.29
3.38± 3.15
2.75± 3.24
17.62± 7.14

107 (87.0)

0.50–7.00
1–10
1–8
0–6
0–9
0.14–9.29
0–10
0–10
0–10
0–10
0–10
0–10
0–10
4–35

67.54± 9.49

107 (87.0)

123 (100)
91 (74.0)
32 (26.0)

38–88

†

Pain severity=(worst+least+average+present pain)/4; ‡Pain interference=sum of seven-item scores/7.
AI: Aromatase inhibitor
https://doi.org/10.4069/kjwhn.2021.01.19
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Table 3. Differences in aromatase inhibitor continuation intention according to pain severity (N=123)
Pain severity
Total mean†

Worst pain severity

Categories (score)
None (0)
Mild (1–3)
Moderate (4–7)
Not at all (0)
Mild (1–3)
Moderate (4–7)
Severe (8–10)

n (%)
19 (15.4)
55 (44.7)
49 (39.8)
17 (13.8)
30 (24.4)
49 (39.8)
27 (22.0)

Mean± SD
21.95± 5.46
22.65± 3.62
21.98± 4.67
22.41± 5.32
23.30± 3.28
22.14± 3.99
21.30± 4.34

F
0.37

p
.689

1.04

.380

Number of severe pain category (score≥7) in total mean pain is zero.
†
Total mean=(worst+least+average+present pain)/4.

Table 4. Correlations among study variables (N=123)
Variable
Pain severity
Pain interference
Fear of cancer recurrence
Beliefs about endocrine therapy
AI continuation intention

Pain severity
1
.48**
.21*
–.05
–.03

Pain interference

Fear of cancer recurrence

Beliefs about endocrine therapy

1
.35**
–.18*
–.04

1
.09
.01

1
.66**

AI: Aromatase inhibitor.
*p<.05, **p<.01.

tically significant effect on AI continuation intention in this study
of BCS who reported newly developed or aggravated musculoskeletal pain since taking AI. This result is comparable to results
of previous studies, conducted among BCS either taking AI or
tamoxifen, according to which beliefs about endocrine therapy
was the most powerful factor affecting medication adherence
[4,12] and was associated with intention to take endocrine therapy [27]. It is also consistent with the finding of a qualitative study
that breast cancer patients continuously reassess the necessity of
endocrine therapy, its risks, and other options during endocrine
therapy, and if they become doubtful about it efficacy they are
likely to make a decision to stop taking the medication [3]. The
findings of this study thus underscore the need to develop interventions for maintaining and reinforcing beliefs about endocrine
therapy during the period which it is prescribed, which is usually
5 years. Further studies that can identify intervention time
points, methods, and screening techniques for vulnerable populations will also be beneficial.
The majority of the participants (87%) experienced newly
developed or aggravated musculoskeletal pain after taking AI,
which is a higher proportion than found in a previous study
(73.7%) [28], and the worst pain severity within 24 hours was
5.08 ± 2.80, suggesting the need for active pain control management. Musculoskeletal pain severity showed a significant positive correlation with pain interference and FCR. Thus, a multidisciplinary approach is needed for pain management for newly
54

Table 5. Factors influencing aromatase inhibitor continuation
intention (N=123)
Model
B
SE
t
β
(constant)
1.73
2.12
.82
Beliefs about endocrine therapy .31
.03
.66
9.78
F (p)= 95.66 (< .001), R2 = .437, adjusted R2 = .442
Variable

p
.42
< .001

B: Unstandardized; β: standardized coefficient.

developed or aggravated musculoskeletal pain after taking AI.
Nevertheless, no significant relationship was found between
musculoskeletal pain and AI continuation intention, unlike previous studies conducted in other countries [7,8,18]. In a study
done in the USA, musculoskeletal symptoms were highly associated with early discontinuation of AI (hazard ratio, 4.39; 95%
CI, 2.4–8.02; p < .0001) [18] and in a study done in Australia,
68% of BCS reported AI discontinuation due to AI-related musculoskeletal pain [8]. In addition, a prior study done in the USA
reported that a moderate or higher worst pain score ( > 4 on the
BPI) was a predictor of premature discontinuation of AIs [7].
The reason for this discrepancy may be related to the high levels
of AI continuation intention in the present study, the difficulty
in making direct comparisons due to prior studies’ focus on
continuation behaviors rather than intention, and the discrepancy between intention and behavior. In a previous study conducted to identify predictors of thoughts about stopping endocrine
treatment (either tamoxifen or AIs), 30% of the participants rehttps://doi.org/10.4069/kjwhn.2021.01.19
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ported that they considered discontinuing endocrine therapy in
addition to the 36% of participants who had already stopped endocrine therapy, and symptom severity was most strongly associated with these thoughts [5]. A direct comparison is difficult
because different measurement tools were used and 39% of participants in the previous study were premenopausal women,
which may affect symptom severity. However, the intention to
continue AIs among those who either discontinued or considered stopping endocrine therapy in that study [5] was presumably lower than this study’s level of 22.28 ± 4.34. Although previous studies [7,18] of AI (non)adherence focused on behavior
rather than intention, an accurate identification of BCS who are
indecisive about AI continuation would be helpful for preventing premature discontinuation and encouraging BCS to complete the therapy during the recommended period. Thus, further research should develop valid tools evaluating intention to
continue endocrine therapy and seek to identify vulnerable
populations. In addition, the discrepancy between intention and
behavior may be relevant. In this study, AI continuation intention was measured instead of adherence (i.e., a behavioral variable), considering the lack of reliability and evidence regarding
self-reported measures of medication adherence [29]. Although
intention to take medication is a predictor of medication adherence [6], actual behavior can differ. Thus, other factors should
be considered when using intention as a predictor of behavior,
and further studies with a longitudinal design are required to
evaluate the predictive power of intention on adherence in the
context of endocrine therapy with AI.
A significant issue is that 74.0% of participants reported clinically significant FCR ( ≥ 13) and the average FCR score
(17.62 ± 7.14) was also higher than the result of a previous study
conducted among patients taking AIs (14.8) [14]. Despite the
moderate pain severity, the finding of a high degree of FCR in
this study is worthy of notice. FCR also had a weak relationship
with pain severity and pain interference. This result implies that
strategies to deal with FCR should be included in developing
multidisciplinary nursing interventions for BCS. Although FCR
in this study was higher than found in a previous study, it had no
effect on AI continuation intention, which may be related to the
high level of beliefs about endocrine therapy found in this study.
Since it has been noted that FCR plays a role in endocrine therapy continuation among BCS with low levels of beliefs about endocrine therapy [4], further research should explore this interplay.
This cross-sectional study has several limitations. First, generalizability is limited as participants were recruited via convenience sampling from a single institution. Second, the discrephttps://doi.org/10.4069/kjwhn.2021.01.19

ancy between AI continuation intention and AI adherence behavior was not evaluated. Although intentions explain behaviors
to some extent, the predictability of actual AI continuation was
not evaluated, as AI-taking behavior was not the focus of this
study. Third, measurement issues may need to be considered, as
the BPI-SF was not specifically developed to assess AI-related
musculoskeletal pain and BCS often experience upper body discomfort and neuropathy after surgery, chemotherapy, and radiation therapy. While the researcher emphasized the aim of assessing newly developed or aggravated musculoskeletal pain after
taking AI to improve the accuracy of the assessments, it is possible that the measurements may have only partially captured the
actual pain that BCS experienced.
Despite the limitations, this study is meaningful from two
perspectives. The findings present the current status of AI-related musculoskeletal pain, as self-reported by Korean BCS; to our
knowledge, this is a novel contribution. Second, the evaluation
of the relationship of musculoskeletal pain to AI continuation
intention in a Korean population is also significant, since data
indicating low AI adherence have been published from other
countries, but the relevance of those findings to nursing practice
in Korea has not been clear. This study’s finding can improve
clinicians’ understanding of musculoskeletal pain during AI
therapy and can be used to develop nursing interventions for
musculoskeletal pain management and improving endocrine
therapy continuation intention.
In conclusion, beliefs about endocrine therapy was a significant predictor of AI continuation intention, whereas musculoskeletal pain during AI therapy did not negatively affect AI continuation intention. The incidence of the pain and the pain severity, however, was high enough to require active pain management in this sample of BCS. Pain also had a moderate positive
relationship with pain interference, and had a positive, albeit
weak, relationship with FCR. Thus, there is a need to raise
awareness and educate patients about the incidence and the severity of AI-related musculoskeletal pain and its impact, through
educational programs or by distributing educational resources.
Nursing interventions that support and reinforce beliefs about
endocrine therapy are needed, and incorporating multidisciplinary pain management may be beneficial.

ORCID
Young Kyung Seo, https://orcid.org/0000-0002-4058-5969
Jeongok Park, https://orcid.org/0000-0003-4978-817X
Jin-Hee Park, https://orcid.org/0000-0002-0069-7819
Sue Kim, https://orcid.org/0000-0003-3785-2445
55

Seo YK et al. • Aromatase inhibitor continuation intention

Authors’ contributions
Conceptualization: Seo YK, Kim S; Formal analysis: Seo YK,
Kim S; Writing-original draft: Seo YK; Writing-review & editing: all authors.

Conflict of interest
Sue Kim has been editor-in-chief of the Korean Journal of Women Health Nursing since January 2020. She was not involved in
the review process of this manuscript. Otherwise, there was no
conflict of interest.

Funding
None.

Data availability
Please contact the corresponding author for data availability.

Acknowledgments
None.

References
1. Emanuel G, Henson KE, Broggio J, Charman J, Horgan K,
Dodwell D, et al. Endocrine therapy in the years following a
diagnosis of breast cancer: a proof of concept study using the
primary care prescription database linked to cancer registration data. Cancer Epidemiol. 2019;61:185-189. https://doi.
org/10.1016/j.canep.2019.04.012
2. Xing P, Dong H, Liu Q, Yao F, Xu Y, Chen B, et al. Impact of
persistence on survival of patients with breast cancer treated
with endocrine therapy in Northeast China: a prospective
study. Oncotarget. 2017;8(60):102499-102510. https://doi.
org/10.18632/oncotarget.18454
3. Beryl LL, Rendle KA, Halley MC, Gillespie KA, May SG,
Glover J, et al. Mapping the decision-making process for adjuvant endocrine therapy for breast cancer: the role of decisional resolve. Med Decis Making. 2017;37(1):79-90. https://
doi.org/10.1177/0272989X16640488
4. Lambert LK, Balneaves LG, Howard AF, Chia SK, Gotay CC.
Understanding adjuvant endocrine therapy persistence in
breast Cancer survivors. BMC Cancer. 2018;18(1):732. https://
doi.org/10.1186/s12885-018-4644-7
56

5. Corter AL, Broom R, Porter D, Harvey V, Findlay M. Predicting nonadherence to adjuvant endocrine therapy in
women with early stage breast cancer. Psychooncology. 2018;
27(9):2096-2103. https://doi.org/10.1002/pon.4771
6. Pakpour AH, Gellert P, Asefzadeh S, Updegraff JA, Molloy GJ,
Sniehotta FF. Intention and planning predicting medication
adherence following coronary artery bypass graft surgery. J
Psychosom Res. 2014;77(4):287-295. https://doi.org/10.1016/j.
jpsychores.2014.07.001
7. Chim K, Xie SX, Stricker CT, Li QS, Gross R, Farrar JT, et al.
Joint pain severity predicts premature discontinuation of aromatase inhibitors in breast cancer survivors. BMC Cancer.
2013;13:401. https://doi.org/10.1186/1471-2407-13-401
8. Lombard JM, Zdenkowski N, Wells K, Beckmore C, Reaby L,
Forbes JF, et al. Aromatase inhibitor induced musculoskeletal
syndrome: a significant problem with limited treatment options. Support Care Cancer. 2016;24(5):2139-2146. https://
doi.org/10.1007/s00520-015-3001-5
9. Park JY, Lee SK, Bae SY, Kim J, Kim MK, Kil WH, et al. Aromatase inhibitor-associated musculoskeletal symptoms: incidence and associated factors. J Korean Surg Soc. 2013;85(5):
205-211. https://doi.org/10.4174/jkss.2013.85.5.205
10. Kim TH, Kang JW, Lee TH. Therapeutic options for aromatase inhibitor-associated arthralgia in breast cancer survivors: A systematic review of systematic reviews, evidence
mapping, and network meta-analysis. Maturitas. 2018;118:2937. https://doi.org/10.1016/j.maturitas.2018.09.005
11. Cahir C, Dombrowski SU, Kelly CM, Kennedy MJ, Bennett K,
Sharp L. Women’s experiences of hormonal therapy for breast
cancer: exploring influences on medication-taking behaviour.
Support Care Cancer. 2015;23(11):3115-3130. https://doi.
org/10.1007/s00520-015-2685-x
12. Lee JY, Min YH. Relationships between determinants of adjuvant endocrine therapy adherence in breast cancer. BMC
Womens Health. 2018;18(1):48. https://doi.org/10.1186/s12905018-0522-3
13. Hall DL, Lennes IT, Pirl WF, Friedman ER, Park ER. Fear of
recurrence or progression as a link between somatic symptoms and perceived stress among cancer survivors. Support
Care Cancer. 2017;25(5):1401-1407. https://doi.org/10.1007/
s00520-016-3533-3
14. Lopez C, Charles C, Rouby P, Boinon D, Laurent S, Rey A, et
al. Relations between arthralgia and fear of recurrence: results
of a cross-sectional study of breast cancer patients treated
with adjuvant aromatase inhibitors therapy. Support Care
Cancer. 2015;23(12):3581-3588. https://doi.org/10.1007/s005
20-015-2722-9
https://doi.org/10.4069/kjwhn.2021.01.19

Korean J Women Health Nurs 2021;27(1):49-57

15. Salgado TM, Davis EJ, Farris KB, Fawaz S, Batra P, Henry NL.
Identifying socio-demographic and clinical characteristics
associated with medication beliefs about aromatase inhibitors
among postmenopausal women with breast cancer. Breast
Cancer Res Treat. 2017;163(2):311-319. https://doi.org/10.
1007/s10549-017-4177-9
16. Castel LD, Hartmann KE, Mayer IA, Saville BR, Alvarez J, Boomershine CS, et al. Time course of arthralgia among women initiating aromatase inhibitor therapy and a postmenopausal comparison group in a prospective cohort. Cancer. 2013;119(13):23752382. https://doi.org/10.1002/cncr.28016
17. Lee YH, Jeong IS. Factors influencing medication adherence
to oral anticancer drugs. Asian Oncol Nurs. 2013;13(4):201209. https://doi.org/10.5388/aon.213.13.4.201
18. Kadakia KC, Snyder CF, Kidwell KM, Seewald NJ, Flockhart
DA, Skaar TC, et al. Patient-reported outcomes and early discontinuation in aromatase inhibitor-treated postmenopausal women
with early stage breast cancer. Oncologist. 2016;21(5):539-546.
https://doi.org/10.1634/theoncologist.2015-0349
19. Yun YH, Mendoza TR, Heo DS, Yoo T, Heo BY, Park HA, et
al. Development of a cancer pain assessment tool in Korea: a
validation study of a Korean version of the brief pain inventory. Oncology. 2004;66(6):439-444. https://doi.org/10.1159/
000079497
20. Cleeland CS, Ryan KM. Pain assessment: global use of the
Brief Pain Inventory. Ann Acad Med Singap. 1994;23(2):129138.
21. Simard S, Savard J. Screening and comorbidity of clinical levels
of fear of cancer recurrence. J Cancer Surviv. 2015;9(3):481491. https://doi.org/10.1007/s11764-015-0424-4
22. Shin J, Goo A, Ko H, Kim JH, Lim SU, Lee HK, Simard S, et
al. Validation study for the korean version of Fear of Cancer

https://doi.org/10.4069/kjwhn.2021.01.19

Recurrence Inventory. J Korean Med Sci. 2017;32(11):17921799. https://doi.org/10.3346/jkms.2017.32.11.1792
23. Simard S, Savard J. Fear of Cancer Recurrence Inventory: development and initial validation of a multidimensional measure of
fear of cancer recurrence. Support Care Cancer. 2009;17(3):241251. https://doi.org/10.1007/s00520-008-0444-y
24. Kim SH. Development of an adjuvant endocrine therapy beliefs scale for breast cancer survivors [dissertation]. Seoul:
Yonsei University; 2019 . 215p.
25. Shim HY, Park M, Kim HJ, Kyung HS, Shin JY. Physical activity status by pain severity in patients with knee osteoarthritis: a nationwide study in Korea. BMC Musculoskelet Disord.
2018;19(1):380. https://doi.org/10.1186/s12891-018-2301-6
26. Cleeland CS. The brief pain inventory user guide. Houston
(TX): MD Anderson Cancer Center; 2009.
27. Heisig SR, Shedden-Mora MC, von Blanckenburg P, Rief W,
Witzel I, Albert US, et al. What do women with breast cancer
expect from their treatment? Correlates of negative treatment
expectations about endocrine therapy. Psychooncology.
2016;25(12):1485-1492. https://doi.org/10.1002/pon.4089
28. Boonstra A, van Zadelhoff J, Timmer-Bonte A, Ottevanger PB,
Beurskens CH, van Laarhoven HW. Arthralgia during aromatase inhibitor treatment in early breast cancer patients: prevalence, impact, and recognition by healthcare providers. Cancer
Nurs. 2013;36(1):52-59. https://doi.org/10.1097/NCC.0b013e31824a7e18
29. de Mendoza AH, Cabling M, Dilawari A, Turner JW, Fernández N, Henderson A, et al. Providers’ perspectives on adherence to hormonal therapy in breast cancer survivors. is there a
role for the Digital Health Feedback System? Health Technol
(Berl). 2019;9(2):175-184. https://doi.org/10.1007/s12553018-0267-x

57

Instructions to Authors
Korean Journal of Women Health Nursing
Enacted in March 1995 and most recently revised in November 2020 and applied from Vol. 26, No. 4 (December 2020).

1. General Guidelines for Manuscript
The Korean Journal of Women Health Nursing is focused on women’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 follows the Uniform Requirements for Manuscripts Submitted to
Biomedical Journals: Writing and Editing for Biomedical Publication (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 manuscript 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 Dictionary, the most recent edition of English-Korean Korean-English 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 Korean Society of Nursing Science. Authors are required to state their
affiliation and related status (job titles) upon submission, to support 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 Guidelines 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://publicationethics.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 acknowledged 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 relationships, 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 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.”
Statement of human and animal rights: Clinical research should
be done in accordance with the Ethical Principles for Medical Research Involving Human Subjects, outlined in the Declaration of
Helsinki (https://www.wma.net/policies-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 considered 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 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 studies, the editorial committee will decide whether IRB approval is
needed.
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.

kjwhn.org

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 accountability for the results.
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 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 Editorial Board. The duplication will be checked through SimilarityCheck 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 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 written permissions for
reproduction, obtained from the original publisher. Editors
should follow the procedure set out in the Committee on Publication Ethics (COPE) flowcharts (https://publicationethics.org/resources/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 Biomedical Journals (http://www.icmje.org).
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.

1-3. DATA SHARING
This journal follows the data sharing policy described in “Data
Sharing Statements for Clinical Trials: A Requirement of the International 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 statement 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 submitted and published with the manuscript, and updated in the registry record. All of the authors of research articles that deal with interventional clinical trials must submit data sharing plan of example 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 reviewed by the editorial board members, and/or reviewers. All
manuscripts from editors, employees, or members of the editorial
board are processed the same way as other unsolicited manuscripts. During the review process, they will not engage in the selection of reviewers and decision process. Editors will not handle
their own manuscripts even if they are commissioned ones. 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 SimilarityCheck powered by iThenticate (https://www.crossref.org/services/
similarity-check/), a plagiarism-screening tool. Reviewers’ comments 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 publication 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 manuscript should be submitted on the web. If aspects of the research
are reported elsewhere, include a copy of the publication(s). Include all main manuscript material in one file (with exception of
title page). Save your file as MS Word. Failure to resubmit the revised manuscript within two weeks of the editorial decision is regarded as a withdrawal and will be treated as a new submission if
submitted again later. All manuscripts from editors, employees, or
members of the editorial board are processed same to other unsolicited manuscripts. During the review process, submitters will
not engage in the selection of reviewers and decision process.

kjwhn.org

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

Yes

Yes

Yes

Yes

Will individual participant
data be available (including data dictionaries)?
What data in particular
will be shared?

All individual participant
Individual participant data that
data collected during the
underlie the results reported in
trial, after deidentification. this article, after deidentification (text, tables, figures, and
appendices).

Individual participant data that underlie Not available
the results reported in this article, after
deidentification (text, tables, figures,
and appendices).

What other documents will Study protocol, statistical
Study protocol, statistical analy- Study protocol
be available?
analysis plan, informed
sis plan, analytic code
consent form, clinical study
report, analytic code

Not available

When will data be available (start and end
dates)?

Immediately following publi- Beginning at 3 months and end- Beginning at 9 months and ending at 36 Not applicable
cation. No end date.
ing at 5 years following the
months following the article publicaarticle publication.
tion.

With whom?

Anyone who wishes to access the data.

For what types of analyses? Any purpose

Researchers who provide a
methodologically sound proposal.

Investigators whose proposed use of the Not applicable
data has been approved by an independent review committee (“learned intermediary”) identified for this purpose.

To achieve aims in the approved For individual participant data
proposal.
meta-analysis.

Not applicable

By what mechanism will Data are available indefinite- Proposals should be directed to Proposals may be submitted up to 36
Not applicable
data be made available?
ly at (link to be included).
xxx@yyy. To gain access, data months following article publication.
requestors will need to sign a
After 36 months the data will be availdata access agreement.
able in our University’s data warehouse
but without investigator support other
than deposited metadata.
Data are available for 5 years Information regarding submitting proat a third-party website (link
posals and accessing data may be
to be included).
found at (link to be provided).

1-5. COPYRIGHTS AND CREATIVE COMMONS ATTRIBUTION NON-COMMERCIAL LICENSE

Be prepared to enter:

The author will also be asked to confirm that the material has not
been published or submitted for publication elsewhere. All material published in the Journal will be copyrighted by Korean Society
of Women Health Nursing. This is an Open Access journal distributed under the terms of the Creative Commons Attribution License (http://creativecommons. org/licenses/by/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

• 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 purpose, methods, results (including the sample size), and conclusion drawn from the study.
• Up to five keywords (MeSH terms, in alphabetical order).

1-6. ELECTRONIC SUBMISSION OF MANUSCRIPT
Authors are requested to submit their papers electronically
through the online manuscript management system (http://submit.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.

1-7. COPYRIGHT TRANSFER FORM AND FORM OF
CONFLICTS OF INTEREST
Copyright Transfer Agreement form and form of Conflicts of interest should be submitted online at submission. Manuscripts
cannot be published without this form.

kjwhn.org

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
https://kjwhn.org/authors/processing_charge.php.

1-9. SUBSCRIPTION

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 journal does not limit first author status to only one person, in cases
where equal contribution is evident. Describe contributions, such
as the following:

The full text is freely available from the website (https://kjwhn.
org) according to the Creative Commons License (https://creativecommons.org/licenses/by/4.0/). Print copies can be dispatched 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.women-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, publication, or journal-related issues are welcomed. Please contact the
Editorial Office (https://kjwhn.org/about/contact.php).
For manuscript submission, please visit:
http://submit-kjwhn.org

2. Specific Guidelines for Manuscript Preparation
2-1. WRITING MANUSCRIPTS
All manuscripts must be prepared in accordance with the “Uniform Requirements for Manuscripts Submitted to Biomedical
Journals” available at http://www.icmje.org. Manuscripts are accepted 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, appropriate English using Microsoft Word (doc or docx). Each
page must be numbered at the lower central portion. Number
pages consecutively.

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 manuscript. A template is available online (https://www.kjwhn.org/authors/authors.php).

2-3. MAIN MANUSCRIPT
Organize the main manuscript in the following order; title, abstract and keywords, summary statement, text, references, tables,
figures, and pictures.
Abstract and Keywords
An abstract of no more than 250 words should be typed double-spaced on a separate page. It should cover the main factual
points, according to the following subheadings: Purpose, Methods, Results, and Conclusion. The abstract should be accompanied 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.

2-2. TITLE PAGE

Summary Statement
Following the abstract, describe a summary statement on a separate page according to the following subheadings, with 30 words
or less under each subtitle.

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

• 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

kjwhn.org

the workload of accident and emergency strain the coming
years.
• What this paper adds
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 scrubbing.
• 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.

should justify why, except in obvious cases (e.g., ovarian cancer).
Authors should define how they determined race or ethnicity and
justify their relevance.

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 Discussion.

Abbreviations: Use standard abbreviations and units rec-ommended in the publication manual of the to the NLM Style Guide
for Authors, Editors, and Publishers (2007), 2nd ed., National Library 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 abbreviations. It is not necessary to spell out standard units of measure,
even at first usage.

Introduction: Clearly state the need of this study and main question 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 Institutional Review Board of XXXX University (IRB-201903-0002-01).
Informed consent was obtained from the participants.
Example 2:

Ethics statement: Obtaining informed consent was exempted by the Institutional Review Board (IRB) of YYYY University
(IRB-201903-0002-01) because there was no sensitive information and the survey was anonymously treated.
Describe the study design, setting and samples, and measurements, procedure, analysis used.
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 participants, 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

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.

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-published 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). The total number of references may not exceed 30, with the exception of up to 50 for review
papers. 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 cancer 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 family. Korean J Women Health Nurs. 2009;15(4):261-269. https://
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doi.org/10.4069/kjwhn.2009.15.4.65
Book:
Davidson MR, London ML, Wieland Ladewig PA. Olds’ maternal-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
human solid tumors. In: Vogelstein B, Kinzler KW, editors. The
genetic basis of human cancer. New York, NY: McGraw-Hill;
2002. p. 93-113.

3. How The Journal Handles Complaints and
Appeals
The policy of Korean Journal of Women Health Nursing is primarily 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

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 nutrition 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.

Who complains or makes an appeal?
Submitters, authors, reviewers, and readers may register complaints and appeals in a variety of cases as follows: Falsification,
fabrication, plagiarism, duplicate publication, authorship dispute,
conflicts of interest, ethical treatment of animals, informed consent, bias or unfair/inappropriate competitive acts, copyright, stolen data, defamation, and legal problem. If any individuals or institutions 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.

Web reference:
Statistics Korea. 2010 life tables for Korea [Internet]. Seoul: Author; 2011 [cited 2012 Jan 16]. Available from: http://kostat.go.kr/
portal/korea/kor_nw/3/index.board?bmode = read&a-Seq =
252533

Who is responsible for resolving and handling complaints and appeals?
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.

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 superscript symbols (†, ‡, §, ǁ, ¶, #, ††, ‡‡…) unless abbreviations are
explained in which case superscripts are not required. All abbreviations used should be described in table footnote by writing the
abbreviation followed by colon sign and definition, placed in alphabetical 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.

What may be the consequence of the remedy?
It depends on the type or degree of misconduct. The consequence 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 submit a manuscript are usually focused on the presenters at conferences, seminars, or workshops if the topic is related to the journal’s aims and scope.
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Research and
Publication Ethics
For the policies on research and publication ethics that are not
stated in these instructions, the Good Publication Practice Guidelines 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://publicationethics.org/guidance/Guidelines) can be applied.

1. 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 acknowledged 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 relationships, 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 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.”

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 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 accountability for the results.

2. Statement of Human And Animal Rights

5. Originality and Duplicate Publication

Clinical research should be done in accordance with the Ethical
Principles for Medical Research Involving Human Subjects, outlined in the Declaration of Helsinki (https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-formedical-research-involving-human-subjects/). Clinical studies
that do not meet the Declaration of Helsinki will not be considered 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 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

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 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 Editorial Board. The duplication will be
checked through SimilarityCheck 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 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 publisher. Editors should follow the procedure set out in the Committee on Publication Ethics (COPE) flowcharts (https://publicationethics.org/resources/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.

the condition of secondary publication of the Uniform Requirements for Manuscripts Submitted to Biomedical Journals (http://
www.icmje.org).

6. Secondary Publication

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.

It is possible to republish manuscripts if the manuscripts satisfy

7. Publication of Master’s Thesis or Doctoral
Dissertation
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Author’s Checklist
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□ This manuscript has not been submitted for publication elsewhere and follows the Publication and Research Ethics of the Korean
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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
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