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Introduction

The Korea Nurses” Health Study (KINHS; http://www.nhskoreakr) is a large-scale prospective co-
hort study currently being conducted among female nurses in Korea. The study is based on the pro-
tocol and content of the United States Nurses’ Health Study 3 (US NHS3), adapted to account for
Korea's cultural and hospital organizational characteristics [ 1,2]. The purpose of the KNHS is to ex-
amine the effects of environmental, occupational, and lifestyle risk factors on the health of women
of reproductive age [ 1]. Nurses were chosen as participants for the KNHS because their advanced
understanding of disease helps ensure the validity of responses, and their commitment to study par-
ticipation can help improve the follow-up rate, both of which are crucial factors in cohort studies.

The participants of KNHS are female nurses of reproductive age, ranging from 20 to 45 years old
at the time of baseline data collection (the first survey). A total of 20,613 nurses from hospitals
across Korea participated in the initial survey. Subsequent follow-up surveys have been conducted
regularly to examine factors affecting women’s health and to track their progression into middle age.
The first wave of the KNHS took place between 2013 and 2015, the second wave between 2016
and 2018, and the third wave between 2019 and 2021. The fourth wave began in 2022 and is cur-
rently in its second year. Starting with the fourth wave, the participant pool has been expanded to in-
clude nurses in their 20s. An online survey system was developed to administer the KNHS. When-
ever a new survey is created, participants in the baseline data collection process are sent a text mes-
sage encouraging them to participate in the follow-up surveys. The nurses voluntarily participate by
using a link to the questionnaire homepage provided in the text message.

The main variables included in the first wave of the KNHS were demographics, weight, height,
health behaviors, illness, medication, family history, pregnancy, mood, employment, occupational
exposure, and subjective perception of current health. Follow-up surveys introduced additional vari-
ables alongside the content from the first wave. To date, a total of 11 surveys have been developed
and completed as part of the KNHS, and a 12th survey is currently under development. Moreover,
since 2014, pregnant nurses have had the opportunity to answer separate survey questions focusing
on early pregnancy and post-pregnancy [1].

In 2016, during the first year of the second wave, 2,000 nurses who had participated in the base-

line survey underwent anthropometric measurements (e.g., waist circumference), had their blood
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pressure evaluated, and provided blood samples and toenail clip-
pings, which were analyzed in conjunction with the question-
naire data [3]. Additionally, for S00 of these 2,000 participants,
serum anti-Miillerian hormone (AMH) levels were measured

from blood samples to investigate ovarian function [4].

Key findings on women'’s reproductive
health

Over 30 papers have been published using KNHS data in the
fields of women’s health, physical and psychological health,
health behaviors (including eating habits), and the nursing work-
force. To date, eight of these papers have specifically addressed
issues related to women’s health. Upon analysis of the data col-
lected from the KNHS, the prevalence of diseases such as breast
and gynecological cancers was found to be quite low. This is like-
ly because the KNHS initially targeted relatively young women
of reproductive age. In addition to gynecological cancer, several
other problems related to women’s health have been identified
within the KNHS, including issues pertaining to menstruation,
hormone levels, postpartum health, and uterine leiomyoma.
Issues related to menstruation included the use of menstrual
sanitary products, menstrual cycles, and menstrual distress. A
study on the use of menstrual sanitary products was conducted
in response to societal concerns about hazardous materials in
these products [5]. Questionnaires were incorporated into sur-
vey 7 to identify and analyze patterns of sanitary product usage.
Analysis of survey 7 data (n=8,658) revealed that the majority of
participants used disposable menstrual pads (89%), and respon-
dents expressed anxiety regarding safety issues. A study examin-
ing factors contributing to the length and regularity of menstrual
cycles in 12,851 participants from survey 3 found that 21% expe-
rienced irregular menstrual cycles. Notably, frequent shift work
among childless nurses was associated with irregular cycles, and
women who reported prolonged standing or frequent heavy lift-
ing during work also often experienced irregular cycles [6].
These findings align with the results of a study investigating the
relationship between occupational characteristics and irregular
menstrual cycles in female workers, based on data collected from
the Korea National Health and Nutrition Examination Survey V
(2010-2012) [7], as well as findings on the relationships of men-
strual function with work schedule and physically demanding
work, based on analysis of data from the US NHS3 [8]. Another
study explored the associations between depressive symptoms
and menstrual distress [9]. Surveys conducted between 2018
and 2019 (n=6,878) indicated that depressive symptoms in-
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creased menstrual distress in the premenstrual and menstrual
phases by 1.60 times and 1.65 times, respectively. Given the evi-
dence suggesting that improved working environment may be
related to women’s reproductive health, it will be important to
further investigate these effects using data from the KNHS.

Research on women’s hormone levels has focused on AMH
and polycystic ovary syndrome (PCOS) in relation to health and
well-being. In one study, researchers specifically analyzed data
from 448 individuals who participated in surveys 3 and $ of the
KNHS and underwent AMH blood testing. The results revealed
that body mass index (BMI), total cholesterol level, and low-den-
sity lipoprotein level were negatively correlated with AMH, while
high-density lipoprotein level demonstrated a positive correla-
tion with AMH [4]. These findings suggest that weight gain,
BM]I, and changes in lipid profile may be associated with wom-
en’s reproductive health. Consequently, it is essential for Korean
women to maintain a healthy weight and manage their lipid pro-
files by adopting better lifestyle habits. Another study examined
11,866 participants from survey 3 and found that the prevalence
of PCOS was 7.1%. Additionally, BMI was linked to menstrual
irregularity, facial acne, and hirsutism in the group with PCOS
[10].

Researchers conducted a comparison of postpartum depres-
sion in women from Korea and the United States [11]. Data
from the KNHS (n=1,244) and the NHS3 (n=2,742) revealed
that a higher percentage of Korean women exhibited clinical
symptoms of postpartum depression (45.9%) compared to their
United States counterparts (3.4%). However, for both groups,
the presence of prior depressive symptoms and poor sleep satis-
faction were identified as predictors of postpartum depression.

Two studies have been published on uterine leiomyoma. One
study examined the association between weight change and uter-
ine leiomyoma in 5,338 pregnant participants from survey 1. The
results showed that 4.1% of participants (n=210) had been diag-
nosed with uterine leiomyoma, and weight gain after the age of
18 years was significantly correlated with an increased risk of
uterine leiomyoma [12]. Another study employed a longitudinal
analysis to explore the relationships of menstrual and reproduc-
tive factors with the risk of uterine leiomyoma in premenopausal
women [13]. That study included 7,360 women who participat-
ed in the survey between 2014 and 2016 and underwent fol-
low-up in 2021. The analysis utilized Cox proportional hazards
models and found that age at menarche, menstrual cycle length,
parity, and age at first birth were inversely associated with the risk
of developing uterine leiomyoma.
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Conclusion

The KINHS is the first large-scale cohort study of working wom-
en of reproductive age in Korea. Its purpose is to investigate fac-
tors affecting the general health and reproductive health of wom-
en, an area not explored in previous studies. The data for the
KNHS have been collected over 10 years, primarily from healthy
women. As the participants age, the prevalence of chronic diseas-
es and other health issues is expected to increase. By analyzing
the accumulated data on lifestyles and work environment influ-
ences, valuable insights into health and disease can be uncovered.
The data collected from the KNHS can contribute to the devel-
opment of health indicators and health improvement policies by
elucidating the causes of diseases, including gynecological can-
cer, in Korean women. Additionally, the work intensity of Korean
nurses is much higher than in other developed countries. The
nurse-to-patient ratio in intensive care units in Korea is 1:2.48 in
large tertiary hospitals and 1:4.20 in hospitals with 300 to 499
beds, whereas the ratio is at least 1:1 in England [14]. Therefore,
it is important to explore how the work characteristics of female
nurses affect their health, and the KNHS is expected to provide
important data to support legislation and policies aimed at im-

proving nurses’ work environments.

ORCID

Chiyoung Cha, https://orcid.org/0000-0003-0115-1348
Heeja Jung, https: //orcid.org/0000-0003-4899-1555

Authors' contributions

All work was done by Jung HJ and Cha CY.

Conflict of interest

The authors declared no conflict of interest.

Funding

This research project was supported by the Korea National Insti-
tute of Health (project No. 2013E6300600, 2016ER630500,
2019ER710100, and 2022ERO60200).

Data availability

Please contact the corresponding author for data availability.

https://doi.org/10.4069/kjwhn.2023.06.14.1

Acknowledgments

None.

References

1. Kim O, Ahn Y, Lee HY, Jang HJ, Kim S, Lee JE, et al. The Ko-
rea Nurses' Health Study: a prospective cohort study. ] Wom-
ens Health (Larchmt). 2017;26(8):892-899. https://doi.
org/10.1089/jwh.2016.6048

2. Gaskins AJ, Rich-Edwards JW, Lawson CC, Schernhammer
ES, Missmer SA, Chavarro JE. Work schedule and physical
factors in relation to fecundity in nurses. Occup Environ
Med. 2015;72(11):777-783. https://doi.org/10.1136/
oemed-2015-103026

3. Jung H, Dan H, Pang Y, Kim B, Jeong H, Lee JE, Kim O. As-
sociation between dietary habits, shift work, and the meta-
bolic syndrome: The Korea Nurses’ Health Study. Int J of Env
Res Pub He. 2020;17(20):7697. https://doi.org/10.3390/
ijerph17207697

4. Lim S, Kim §, Kim O, Kim B, Jung H, Ko KP, et al. Correla-
tions among anti-Miillerian hormone levels, body mass in-
dex and lipid profile in reproductive-aged women: the Korea
Nurses’ Health Study. Nurs Open. 2021;8(6):2996-3005.
https://doi.org/10.1002/n0p2.1011

5. Choi H, Lim NK, Jung H, Kim O, Park HY. Use of menstrual
sanitary products in women of reproductive age: Korea Nurs-
es’ Health Study. Osong Public Health Res Perspect. 2021;12
(1):20-28. https://doi.org/10.24171/j.phrp.2021.12.1.04

6. Song S, Choi H, Pang Y, Kim O, Park HY. Factors associated
with regularity and length of menstrual cycle: Korea Nurses’
Health Study. BMC Womens Health. 2022;22(1):361. https://
doi.org/10.1186/s12905-022-01947-z

7.0k G, Ahn ], Lee W. Association between irregular menstru-
al cycles and occupational characteristics among female
workers in Korea. Maturitas. 2019;129:62-67. https://doi.
org/10.1016/j.maturitas.2019.07.019

8. Lawson CC, Johnson CY, Chavarro JE, Lividoti Hibert EN,
Whelan EA, Rocheleau CM, et al. Work schedule and physi-
cally demanding work in relation to menstrual function: the
Nurses” Health Study 3. Scand ] Work Environ Health.
2015;41(2):194-203. https://doi.org/10.5271/sjweh.3482

9. Kim O, Kim §, Jeon HO, Kim A, Cha C, Kim B. Depressive
symptoms and menstrual distress according to the menstrual
phase in nurses: the Korea Nurses' Health Study. ] Psychosom
Obstet Gynaecol. 2022;43(4):541-549. https://doi.org/10.1080

83


https://doi.org/10.4069/kjwhn.2023.06.14.1
http://orcid.org/0000-0003-0115-1348
https://doi.org/10.1089/jwh.2016.6048
https://doi.org/10.1089/jwh.2016.6048
https://doi.org/10.1089/jwh.2016.6048
https://doi.org/10.1089/jwh.2016.6048
https://doi.org/10.1136/oemed-2015-103026
https://doi.org/10.1136/oemed-2015-103026
https://doi.org/10.1136/oemed-2015-103026
https://doi.org/10.1136/oemed-2015-103026
https://doi.org/10.3390/ijerph17207697
https://doi.org/10.3390/ijerph17207697
https://doi.org/10.3390/ijerph17207697
https://doi.org/10.3390/ijerph17207697
https://doi.org/10.1002/nop2.1011
https://doi.org/10.1002/nop2.1011
https://doi.org/10.1002/nop2.1011
https://doi.org/10.1002/nop2.1011
https://doi.org/10.1002/nop2.1011
https://doi.org/10.24171/j.phrp.2021.12.1.04
https://doi.org/10.24171/j.phrp.2021.12.1.04
https://doi.org/10.24171/j.phrp.2021.12.1.04
https://doi.org/10.24171/j.phrp.2021.12.1.04
https://doi.org/10.1186/s12905-022-01947-z
https://doi.org/10.1186/s12905-022-01947-z
https://doi.org/10.1186/s12905-022-01947-z
https://doi.org/10.1186/s12905-022-01947-z
https://doi.org/10.1016/j.maturitas.2019.07.019
https://doi.org/10.1016/j.maturitas.2019.07.019
https://doi.org/10.1016/j.maturitas.2019.07.019
https://doi.org/10.1016/j.maturitas.2019.07.019
https://doi.org/10.5271/sjweh.3482
https://doi.org/10.5271/sjweh.3482
https://doi.org/10.5271/sjweh.3482
https://doi.org/10.5271/sjweh.3482
https://doi.org/10.1080/0167482X.2022.2095999
https://doi.org/10.1080/0167482X.2022.2095999
https://doi.org/10.1080/0167482X.2022.2095999
https://doi.org/10.1080/0167482X.2022.2095999

Cha C and Jung H * Women's reproductive health in Korea

KJWHN®

10.

11.

/0167482X.2022.2095999

Kim JH, Kim O, Jung H, Pang Y, Dan H. Body mass index,
menstruation, acne, and hirsutism of polycystic ovary syn-
drome in women: a cross-sectional study. Health Care Wom-
en Int. 2022;43(1-3):85-97. https://doi.org/10.1080/07399332.
2021.1939348

Kim O, Kim B, Kim SY, Cho E, Lee HY, Cha C, et al. Com-
parison of factors associated with postpartum depression
from two cohorts of nurses: the Korea Nurses' Health Study
and the Nurses' Health Study 3. Occup Environ Med. 2023;80
(4):209-217. https://doi.org/10.1136/0emed-2022-108609

12. Lee JE, Song S, Cho E, Jang HJ, Jung H, Lee HY, et al. Weight

84

13.

14.

change and risk of uterine leiomyomas: Korea Nurses' Health
Study. Curr Med Res Opin. 2018;34(11):1913-1919. https://
doi.org/10.1080/03007995.2018.1462783

Song S, Park S, Song BM, Lee JE, Cha C, Park HY. Risk of
uterine leiomyomata with menstrual and reproductive fac-
tors in premenopausal women: Korea nurses' health study.
BMC Womens Health. 2023;23(1):305. https://doi.
0rg/10.1186/s12905-023-02447-4

Kang Y, Shin KR. COVID-19: Korean nurses” experiences
and ongoing tasks for the pandemic's second wave. Int Nurs
Rev. 2020,67(4):445-449. https://doi.org/10.1111/inr.12644

https://doi.org/10.4069/kjwhn.2023.06.14.1


https://doi.org/10.4069/kjwhn.2023.06.14.1
https://doi.org/10.1080/07399332.2021.1939348
https://doi.org/10.1080/07399332.2021.1939348
https://doi.org/10.1080/07399332.2021.1939348
https://doi.org/10.1080/07399332.2021.1939348
https://doi.org/10.1136/oemed-2022-108609
https://doi.org/10.1136/oemed-2022-108609
https://doi.org/10.1136/oemed-2022-108609
https://doi.org/10.1136/oemed-2022-108609
https://doi.org/10.1136/oemed-2022-108609
https://doi.org/10.1080/03007995.2018.1462783
https://doi.org/10.1080/03007995.2018.1462783
https://doi.org/10.1080/03007995.2018.1462783
https://doi.org/10.1080/03007995.2018.1462783
https://doi.org/10.1186/s12905-023-02447-4
https://doi.org/10.1186/s12905-023-02447-4
https://doi.org/10.1186/s12905-023-02447-4
https://doi.org/10.1186/s12905-023-02447-4
https://doi.org/10.1186/s12905-023-02447-4
https://doi.org/10.1111/inr.12644
https://doi.org/10.1111/inr.12644
https://doi.org/10.1111/inr.12644

