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Abstract: Hysterectomy remains a frequent gynecologic surgery, although its rates have been de-
creasing. The aim of this study was to investigate whether socioeconomic status affected the risk of
hysterectomy in Korean women. This prospective cohort study used epidemiologic data from 2001 to
2016, from the Korean Genomic and Epidemiology Study (KoGES). Multivariate logistic regression
analyses were performed to estimate the association between household income or education level
and hysterectomy. Among 5272 Korean women aged 40-69 years, 720 who had a hysterectomy and
4552 controls were selected. Variable factors were adjusted using logistic regression analysis (adjusted
model). Adjusted odds ratios (aORs) for insurance type and hysterectomy were not statistically
significant. The aOR was 1.479 (95% confidence interval (CI): 1.018-2.146, p < 0.05) for women
with education of high school or lower compared to college or higher. Women whose monthly
household income was <KRW 4,000,000 had a higher risk of undergoing hysterectomy than women
whose monthly household income was >KRW 4,000,000 (aOR: 2.193, 95% CI: 1.639-2.933, p < 0.001).
Overall, the present study elucidated that lower socioeconomic status could increase the incidence
of hysterectomy. Our results indicate that the implementation of stratified preventive strategies for
uterine disease in those with low education and low income could be beneficial.
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1. Introduction

Hysterectomy is one of the most frequent gynecological surgeries in more economically
developed countries [1]. According to the 2012 Health Data from the Organization for
Economic Cooperation and Development, 329.6 out of 100,000 women in Korea underwent
hysterectomy in 2010, which was the highest among 34 developed countries [2]. According
to a study conducted in Korea in the 2000s, the frequency of hysterectomy was then
increasing [3]. Hysterectomy is known to be linked to poor quality of life and poor health
outcomes [4,5]. About 20 to 45% of women who undergo hysterectomy are in their 50s
and 60s [6]. They mostly had benign diseases, including uterine leiomyoma, abnormal
uterine bleeding, endometriosis, and prolapse [3]. Although there are positive results for
improving quality of life after hysterectomy due to vaginal bleeding or dysmenorrhea,
it also has negative effects, so it should be carefully considered. It was reported that
hysterectomy could cause postoperative psychiatric morbidity, such as depression and
psychiatric referrals [7].
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In Korea, 97% of the total population is enrolled in Korea National Health Insurance
to receive medical care, and the government pays about 60% of the total cost. The re-
maining 3% is covered under the Medical Aid Program, which is fully supported by the
government. It is well known that socioeconomic status (SES) is associated with various
health outcomes [8]. Studies have been conducted on the relationship between socioeco-
nomic factors and hysterectomy. About 80% of hysterectomy might be for non-oncologic
diseases. Some studies have suggested that ethnic/racial differences are related to hysterec-
tomy [9-11]. However, income and education level have not been studied in detail yet. In
studies from other countries, hysterectomy was associated with lower SES or lower levels
of education [12-14]. This subject has not been considered in Korea. To reduce excessive
hysterectomy, it is necessary to identify the high-risk group for hysterectomy in advance
and implement conservative treatment at an early stage.

Thus, the objective of this study was to investigate the association between SES
(household income, education level, and insurance type) and hysterectomy using data from
the Korean Genome and Epidemiology Study (KoGES). In this study, we implemented a
large population data set by coordinating various influential factors.

2. Materials and Methods
2.1. Study Population

We used data from the Korean Genome Epidemiology Study (KoGES) prospective
cohort study which was initiated in 2001 and supported by the National Genome Research
Institute of Korea Centers for Disease Control and Prevention. The KoGES study inves-
tigated environmental and genetic factors affecting common chronic disease in Korean
people [15]. Within the framework of the KoGES, two community-based cohort studies
began in 2001. These cohorts have been followed up biennially since 2001. Subjects were
followed up until the 7th regular survey conducted in 2015 and 2016. Participants aged
40-69 years included residents of urban (Ansan) and rural (Ansung) areas. This has been
described in a previous study [16]. Of 5333 women, participants were excluded if they had
missing information during study periods or previous hysterectomy or uterine malignancy
before enrollment. Finally, a total of 5272 women was included in this analysis.

2.2. Data Collection

Information regarding sociodemographic status and lifestyle, anthropometric mea-
surements, and medical history of participants was obtained by trained interviewers using
questionnaire [15]. Questionnaire surveys, clinical investigations, and physical examina-
tions were performed during baseline and follow-up assessments. History of obstetrics
and gynecology such as parity, age of menarche, first pregnancy, first delivery, and breast
feeding were also investigated. Postmenopausal hormone replacement therapy was also
investigated. The data did not contain information about underling gynecological diseases
including uterine fibroids, adenomyosis or ovarian diseases. Obstetric complications such
as placenta previa or uterine atony were also not collected.

Anthropometric measurements were obtained by trained healthcare providers. Height
and body weight were measured for participants wearing light clothing and barefoot. Body
mass index (BMI) was calculated as weight (kg) divided by the square of the height (m?).

2.3. Statistical Analysis

SES of participants was defined according to their household income, education level,
and insurance type. Characteristics of enrolled participants were categorized as follows:
education level (elementary, middle, high school, and college or higher), marital status (no,
married, widow, separated, and divorced), household income ((in KRW) <50, 50-100, 100-150,
150-200, 200-300, 300-400, 400-600, >600 x 10,000), insurance (national insurance, medicaid).

Data are expressed as mean =+ standard deviation for continuous variables or fre-
quency and percentage for categorical variables. Logistic regression analysis was assessed
to estimate the odds ratios (ORs) and 95% confidence intervals (Cls) of the risk of hysterec-
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tomy. Chi-square tests were used to compare education level, marital status, household
income, insurance, breastfeeding, and postmenopausal hormone replacement therapy.
Student’s t-tests were used to compare age, parity, age of menarche, age of first preg-
nancy/delivery, and BMI. All statistical analyses were performed using SAS 9.2 software
(SAS Institute Inc., Cary, NC, USA). A two-sided p-value of less than 0.05 was considered
statistically significant.

3. Results

In total, 720 women with hysterectomy and 4552 women without hysterectomy were
identified (Table 1). Compared to those without hysterectomy, those with hysterectomy
were more likely to be younger (p < 0.001). The mean age was 54.63 & 8.90 years old for
women with hysterectomy and 61.23 & 9.93 years old for women without hysterectomy. The
risk of hysterectomy was higher among married women than among widows (p < 0.001).
Women with hysterectomy had higher household income (p < 0.001) (Figure 1). The risk of
hysterectomy was lower in women with a household income > KRW 4,000,000 per month
than in women with household income less than KRW 1,000,000 per month. Women with
hysterectomy were more likely to be younger at first delivery (p < 0.001), have higher BMI
(p = 0.001), and have more postmenopausal hormone replacement therapy (p < 0.001).

Table 1. Comparison of characteristics between hysterectomy and non-hysterectomy groups.

Variables Hysterectomy Non-Hysterectomy p-Value
No. 720 4552
Age 54.63 (£8.90) 61.23 (£9.93) <0.001
Education 0.164
Elementary school 313 (43.78) 2070 (45.98)
Middle school 173 (24.20) 1037 (23.03)
High school 193 (26.99) 1118 (24.83)
College or higher 36 (5.04) 277 (6.14)
Marital status <0.001
No 9 (1.25) 22 (0.48)
Married 603 (83.87) 3440 (75.80)
Widow 90 (12.52) 956 (21.07)
Separated 1(0.14) 30 (0.66)
Divorced 16 (2.23) 79 (1.74)
unknown 0 (0.00) 11 (0.24)
Household income (x 10,000 KRW) <0.001
<50 162 (22.98) 1221 (28.00)
50-100 108 (15.32) 620 (14.22)
100-150 103 (14.61) 472 (10.82)
150-200 94 (13.33) 403 (9.24)
200-300 103 (14.61) 658 (15.09)
300-400 77 (10.92) 427 (9.79)
400-600 38 (5.39) 370 (8.48)
>600 20 (2.84) 190 (4.36)
Insurance 0.314
Unknown 7 (0.97) 38 (0.84)
National insurance 658 (91.52) 4069 (90.00)
Medicaid 54 (7.51) 414 (9.16)
Parity 4.66 (£2.60) 4.77 (£2.42) 0.131
Age of menarche 15.85 (+1.89) 15.87 (+1.86) 0.781
Age of first pregnancy 23.66 (£3.31) 23.80 (£3.28) 0.264
Age of first delivery 30.49 (£4.29) 31.35 (+4.70) <0.001
Breastfeeding 0.446
Never 48 (7.44) 258 (6.63)
Done 597 (92.56) 3633 (93.37)
BMI 25.09 (+3.25) 24.70 (+3.38) 0.001
Postmenopausal hormone replacement therapy 74 (10.57) 104 (2.31) <0.001

Data are presented as mean =+ standard deviation or N (%). BMI, body mass index; KRW, Korean won.
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Figure 1. The proportion of participants with hysterectomy or without hysterectomy according to
household income.

Table 2 shows the association of SES status with the risk of hysterectomy. Significant
differences were found in education level and household income between hysterectomy
and non-hysterectomy groups. The proportion of participants with hysterectomy was
increased in women with education level lower than high school compared to that in
women with college education or higher (aOR: 1.479, 95% CI: 1.018-2.146, p < 0.05), after
adjusting for covariates, including age, BMI, household income, insurance, and education
level. Lower household income was also associated with increased risk of undergoing hys-
terectomy (aOR: 2.193, 95% CI: 1.639-2.933, monthly income > KRW 4,000,000 vs. monthly
income < KRW 4,000,000, p < 0.001). However, insurance type was not associated with
hysterectomy (p = 0.090).

Table 2. Univariate and adjusted multivariate logistic regression analyses of hysterectomy.

Univariate Multivariate *
Odds Ratio 95% Confidence p-Value Odds Ratio 95% Confidence p-Value
Interval Interval
Education level
High school or lower 1.736 1.205-2.500 0.003 1.479 1.018-2.146 <0.05
College or higher 1.000 1.000
Household income
(x10,000 KRW)
<400 2.268 1.704-3.021 <0.001 2.193 1.639-2.933 <0.001
>400 1.000 1.000
Insurance
National insurance 1.155 0.853-1.565 0.352 1.314 0.958-1.805 0.090
Medicaid 1.000 1.000

* Data are adjusted by age, body mass index, household income, insurance, and education level. KRW, Korean won.

4. Discussion

In the present study, low SES was associated with a higher risk of hysterectomy.
Hysterectomy was more likely to be prevalent in women with lower education level (high
school or lower) and lower household income (<KRW 4,000,000 per month). These results
were derived from a large, prospective community-based general population. Furthermore,
to the best of our knowledge, our study is the first one to investigate the effect of SES on
hysterectomy in Korea.
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SES has been suggested to contribute to health status through the intake of nutrients,
which could increase hysterectomy in the lower SES group by increasing the risk of uterine
leiomyoma. Previous meta-analyses have shown that high SES is associated with high
intake of dietary fiber, vitamin C, folate, beta-carotene, calcium, and iron [17]. Women
with lower SES tend to have fewer fruits and vegetables with a high-fat and low-cost
diet [18,19]. Many nutrients and dietary habits are associated with increased risk of uterine
leiomyoma [20]. A low intake of fruit and green vegetables and pollutants ingested with
food are associated with the development of uterine leiomyoma [21,22]. Two studies
performed on Chinese women found that the intake of vegetables and fruits can decrease
the risk of uterine fibroids through the protective effects of dietary phytochemicals, which
could regulate extracellular matrix deposition, cell proliferation, and angiogenesis [23,24].
In addition, inverse correlation between serum vitamin D level and risk of myoma has
been confirmed in previous studies [25,26]. It is unclear how exactly dietary products and
nutrients affect the progression of uterine fibroids.

A previous study found that the risk of hysterectomy was higher for women with a
high-school education or lower than women with a high-school education or higher [13]. A
high level of education provides an opportunity to obtain a lot of health-related information,
which, in turn, leads to health-promoting lifestyle changes. A low level of education not
only affects the level of general health, health understanding, and ability to navigate
medical systems, but also affects decision-making ability, which, in turn, could affect the
quality of treatment received through socioeconomic disadvantages [27]. Women with
lower levels of education are more likely to work in low-income jobs that could negatively
affect their health [28]. Occupations involving working in shifts or doing piecework might
have an impact on abnormal uterine bleeding [29]. Additionally, they are at an increased
risk of becoming overweight and obese, which can lead to a higher risk of chronic metabolic
diseases in general, as well as hysterectomy [30].

We found that hysterectomy was more prevalent in the lower-income group. One
possible explanation might be because women with a lower income would seek medical
care later in the disease progression or may not be candidates for conservative manage-
ment. Various alternative treatments for hysterectomy have emerged in Korea. For benign
uterine disease, hysterectomy can be prevented through less aggressive strategies, such
as conservative management, hormone therapy, and levonorgestrel intra-uterine devices
through regular screening, which is more accessible to women with higher income. Fur-
thermore, laparoscopic myomectomy is an alternative treatment for fibroids in women
who want to preserve the uterus. In addition, the perception of hysterectomy has recently
changed [31]. Nevertheless, women with lower incomes prefer hysterectomy because it is
cheaper and safer without the risk of recurrence. In addition, the demand for alternative
therapies, such as uterine artery embolization or high-intensity focused ultrasound (HIFU),
has been increasing recently [32]. Korean women with low income prefer hysterectomy to
alternatives because insurance does not cover alternative treatments.

Although Korean women with low income prefer hysterectomy in this study, insurance
type was not associated with hysterectomy. Women with Medicaid generally have lower
incomes, but the burden is light because the fees of treatment and surgery paid by them is
very low. However, there are also many physically or mentally disabled women who have
difficulty in visiting hospitals [33]. In fact, in Korea, a social problem has been considered
about the low accessibility to healthcare among the Medicaid population [34]. Further
studies on these issues should be conducted in the future.

Early menarche increases the risk of developing uterine fibroids and endometrio-
sis [35-37], which are common indications for hysterectomy. Although the exact mechanism
has not been elucidated, it might be because the frequency of stimulation by hormones is
higher due to a greater exposure to the menstrual cycle [38]. Early menarche may also rep-
resent early sexual activity, which may affect marriage or early first birth [39]. In this study,
there was no relationship between age at menarche or age at first birth and hysterectomy.
Thus, further research is needed.
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The present study had several limitations. First, because of the limitation of a cross-
sectional study, it was difficult to prove a clear causal relationship between SES and
hysterectomy. Second, it was impossible to know the causal disease of hysterectomy because
we did not have patients” medical records or diagnosis code at the time of surgery. For
example, in addition to uterine myoma or adenomyosis, hysterectomy could be performed
for malignant diseases, such as cervical cancer and endometrial cancer. However, it was not
possible to obtain such information. Third, these data were collected using an individual
questionnaire survey. Hence, the precision of the data used in this study might not be high.
Additional studies involving a larger number of participants are required to validate the
relationship between low SES and the prevalence of hysterectomy in the general population.
Nevertheless, this study provides valuable information about the relationship between
SES and hysterectomy. This study also has some strengths. First, it was performed using a
large sample of the Korean population. Second, age and BMI as factors were adjusted to
investigate the independent association between SES and hysterectomy.

Although our study found that the risk of hysterectomy is increased in women with
lower education or lower incomes, the mediating effect of SES on hysterectomy cannot be
explained. The probable possibilities are: (1) lower screening rates, (2) increased prevalence
of uterine diseases, including uterine fibroids, and (3) lack of medical knowledge. Further
research on this is needed, and policy suggestions can be considered. First, although
Korea is implementing national screening for all people, a strengthened policy is needed to
carefully implement screening programs for the socially vulnerable. Second, education and
training on medical knowledge should be strengthened for all people. Finally, consensus on
the establishment of domestic guidelines for hysterectomy indications is needed to prevent
indiscriminate hysterectomy.

Several studies found a significant relationship between socioeconomic factors and
health problems in women [8,33,40]. Significant disparities in healthcare services in women
with endometriosis according to SES were found [41]. The risk of infant death was signifi-
cantly higher among infants of parents with the lowest level of education [42]. In addition,
the risk of death was higher among infants with no maternal education level, but paternal
education level [42]. Further studies may be needed to include other socioeconomic factors,
such as employment status or husband’s social class, to describe the relationship between
socioeconomic factors and hysterectomy more accurately.

5. Conclusions

There are social inequalities involved for women undergoing hysterectomy, as seen in
this study, consistent with findings of studies in other countries. Hysterectomy is the most
definitive surgical treatment method that can manage benign diseases, such as abnormal
uterine bleeding and uterine fibroids. However, most women want to preserve their uterus,
even after childbearing is complete. In fact, hysterectomy is not always good for the health
of middle-aged women. The fact that the socially disadvantaged group has higher rates of
hysterectomy suggests that the gynecologic screening strategy needs to be improved.

Author Contributions: Conceptualization, Y.-T.O. and K.-].M.; Data curation, K.-J.M.; Investigation,
K.-].M.; Methodology, K.-]. M.; Supervision, S.L., ]-H.H., ].Y.S., ].-K.L. and N.W.L,; Validation, Y.-T.O.
and K.-].M.; Writing—original draft, Y.-T.O. and K.-].M.; Writing—review & editing, Y.-T.O., K.-]. M.,
S.L. J-HH.,].Y.S,, ]J.-K.L. and N.W.L. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The KoGES was conducted according to the guidelines of the
Declaration of Helsinki. The study protocol was approved by the Institutional Review Board of Korea
Centers for Disease Control and Prevention. The present study was approved by the Institutional
Review Board (IRB) of Korea University Ansan Hospital (IRB No. K2021-1820-001).



Healthcare 2022, 10, 997 70f8

Informed Consent Statement: Written informed consent was obtained from all subjects. This study
was approved by the National Biobank of Korea and the Centers for Disease Control and Prevention,
Republic of Korea.

Data Availability Statement: Raw data were generated from the Korea Genome and Epidemiology
Study (KOGES). Derived data supporting findings of this study are available from the corresponding
author upon reasonable request.

Acknowledgments: Data in this study were from the Korean Genome and Epidemiology Study(KoGES;
4851-302), National Institute of Health, Korea Disease Control and Prevention Agency, Republic
of Korea.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Chen, I.; Choudhry, A.J.; Tulandi, T. Hysterectomy Trends: A Canadian Perspective on the Past, Present, and Future. ]J. Obstet.
Gynaecol. Can. 2019, 41, S340-5342. [CrossRef] [PubMed]

2. Park, T.-K,; Ser, M.-]. Korea’s hysterectomy rate tops OECD nations. Korea JoongAng Daily, 12 June 2013.

3. Lee, EJ.; Park, HM. Trends in laparoscopic surgery for hysterectomy in Korea between 2007 and 2009. . Obstet. Gynaecol. Res.
2014, 40, 1695-1699. [CrossRef] [PubMed]

4. Cooper, R,; Mishra, G.; Hardy, R.; Kuh, D. Hysterectomy and subsequent psychological health: Findings from a British birth
cohort study:. J. Affect. Disord. 2009, 115, 122-130. [CrossRef] [PubMed]

5. Yeh,].S,; Cheng, HM.; Hsu, PE; Sung, S.H.; Liu, W.L.; Fang, H.L.; Chuang, S.Y. Hysterectomy in young women associates with
higher risk of stroke: A nationwide cohort study. Int. ]. Cardiol. 2013, 168, 2616-2621. [CrossRef]

6.  Rositch, A.F; Nowak, R.G.; Gravitt, PE. Increased age and race-specific incidence of cervical cancer after correction for hysterec-
tomy prevalence in the United States from 2000 to 2009. Cancer 2014, 120, 2032-2038. [CrossRef]

7. Raza, N.; Waqas, A.; Jamal, M. Post-operative anxiety, depression and psychiatric support in patients undergoing hysterectomy:
A cross sectional survey. J. Pak Med. Assoc. 2015, 65, 443-445.

8. Yong, ].; Yang, O. Does socioeconomic status affect hospital utilization and health outcomes of chronic disease patients? Eur. J.
Health Econ. 2021, 22, 329-339. [CrossRef]

9.  Palmer, J.R;; Rao, R.S.; Adams-Campbell, L.L.; Rosenberg, L. Correlates of hysterectomy among African-American women. Am. J.
Epidemiol. 1999, 150, 1309-1315. [CrossRef]

10. DPoliart, A.; Kirakoya-Samadoulougou, E; Ouédraogo, M.; Collart, P.; Dubourg, D.; Samadoulougou, S. Using geographically
weighted Poisson regression to examine the association between socioeconomic factors and hysterectomy incidence in Wallonia,
Belgium. BMC Womens Health 2021, 21, 373. [CrossRef]

11.  Cooper, R.; Lawlor, D.A.; Hardy, R.; Ebrahim, S.; Leon, D.A.; Wadsworth, M.E.; Kuh, D. Socio-economic position across the life
course and hysterectomy in three British cohorts: A cross-cohort comparative study. BJOG 2005, 112, 1126-1133. [CrossRef]

12.  Settnes, A.; Jorgensen, T. Hysterectomy in a Danish cohort. Prevalence, incidence and socio-demographic characteristics. Acta
Obstet. Gynecol. Scand. 1996, 75, 274-280. [CrossRef]

13.  Erekson, E.A.; Weitzen, S.; Sung, V.W.; Raker, C.A.; Myers, D.L. Socioeconomic indicators and hysterectomy status in the United
States, 2004. J. Reprod. Med. 2009, 54, 553-558.

14. Gartner, D.R,; Delamater, P.L.; Hummer, R.A.; Lund, J.L.; Pence, B.W.; Robinson, W.R. Patterns of black and white hysterectomy
incidence among reproductive aged women. Health Serv. Res. 2021, 56, 847-853. [CrossRef]

15.  Kim, Y.; Han, B.G. Cohort Profile: The Korean Genome and Epidemiology Study (KoGES) Consortium. Int. ]. Epidemiol. 2017,
46, 1350. [CrossRef]

16. Kim, C.Y,; Park, Y,; Leem, A.Y,; Chung, K.S.; Jung, J.Y.,; Park, M.S.; Kim, Y.S. Relationship between airway obstruction and
incidence of metabolic syndrome in Korea: A community-based cohort study. Int. J. Chron. Obstruct. Pulmon. Dis. 2018,
13,2057-2063. [CrossRef]

17. Sakurai, M.; Nakagawa, H.; Kadota, A.; Yoshita, K.; Nakamura, Y,; Okuda, N.; Nishi, N.; Miyamoto, Y.; Arima, H.;
Ohkubo, T.; et al. Macronutrient Intake and Socioeconomic Status: NIPPON DATA2010. ]. Epidemiol. 2018, 28, S17-522.
[CrossRef]

18. Drewnowski, A.; Specter, S.E. Poverty and obesity: The role of energy density and energy costs. Am. J. Clin. Nutr. 2004, 79, 6-16.
[CrossRef]

19. Hong, S.A; Kim, K.; Kim, M.K. Educational attainment and differences in fruit and vegetable consumption among middle-aged
adults in the Korean National Health and Nutrition Examination Survey IV. Nutr. Res. Pract. 2012, 6, 263-269. [CrossRef]

20. Tinelli, A; Vinciguerra, M.; Malvasi, A.; Andji¢, M.; Babovi¢, I; Spari¢, R. Uterine Fibroids and Diet. Int. ]. Environ. Res. Public
Health 2021, 18, 1066. [CrossRef]

21. Wise, L.A,; Radin, R.G.; Palmer, ].R.; Kumanyika, S.K.; Boggs, D.A.; Rosenberg, L. Intake of fruit, vegetables, and carotenoids in

relation to risk of uterine leiomyomata. Am. J. Clin. Nutr. 2011, 94, 1620-1631. [CrossRef]


http://doi.org/10.1016/j.jogc.2019.09.002
http://www.ncbi.nlm.nih.gov/pubmed/31785691
http://doi.org/10.1111/jog.12376
http://www.ncbi.nlm.nih.gov/pubmed/24888936
http://doi.org/10.1016/j.jad.2008.08.017
http://www.ncbi.nlm.nih.gov/pubmed/18835497
http://doi.org/10.1016/j.ijcard.2013.03.042
http://doi.org/10.1002/cncr.28548
http://doi.org/10.1007/s10198-020-01255-z
http://doi.org/10.1093/oxfordjournals.aje.a009962
http://doi.org/10.1186/s12905-021-01514-y
http://doi.org/10.1111/j.1471-0528.2005.00654.x
http://doi.org/10.3109/00016349609047101
http://doi.org/10.1111/1475-6773.13633
http://doi.org/10.1093/ije/dyx105
http://doi.org/10.2147/COPD.S157453
http://doi.org/10.2188/jea.JE20170250
http://doi.org/10.1093/ajcn/79.1.6
http://doi.org/10.4162/nrp.2012.6.3.263
http://doi.org/10.3390/ijerph18031066
http://doi.org/10.3945/ajcn.111.016600

Healthcare 2022, 10, 997 8of8

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Grassi, P; Fattore, E.; Generoso, C.; Fanelli, R.; Arvati, M.; Zuccato, E. Polychlorobiphenyls (PCBs), polychlorinated dibenzo-p-
dioxins (PCDDs) and dibenzofurans (PCDFs) in fruit and vegetables from an industrial area in northern Italy. Chemosphere 2010,
79,292-298. [CrossRef]

Shen, Y.; Wu, Y;; Lu, Q.; Ren, M. Vegetarian diet and reduced uterine fibroids risk: A case-control study in Nanjing, China. J.
Obstet. Gynaecol. Res. 2016, 42, 87-94. [CrossRef]

Islam, M.S.; Akhtar, M.M.; Segars, ].H.; Castellucci, M.; Ciarmela, P. Molecular targets of dietary phytochemicals for possible
prevention and therapy of uterine fibroids: Focus on fibrosis. Crit. Rev. Food Sci. Nutr. 2017, 57, 3583-3600. [CrossRef]

Sabry, M.; Halder, S.K.; Allah, A.S.; Roshdy, E.; Rajaratnam, V.; Al-Hendy, A. Serum vitamin D3 level inversely correlates with
uterine fibroid volume in different ethnic groups: A cross-sectional observational study. Int. |. Womens Health 2013, 5, 93-100.
[CrossRef]

Baird, D.D.; Hill, M.C.; Schectman, ].M.; Hollis, B.W. Vitamin d and the risk of uterine fibroids. Epidemiology 2013, 24, 447—-453.
[CrossRef]

Myers, D.J. Education and health disparities: A macro, not micro, phenomenon. New Solut. 2010, 20, 175-177. [CrossRef]

Ergin, I.; Kunst, A.E. Regional inequalities in self-rated health and disability in younger and older generations in Turkey: The
contribution of wealth and education. BMC Public Health 2015, 15, 987. [CrossRef]

Moen, B.E.; Baste, V.; Morken, T.; Alsaker, K.; Pallesen, S.; Bjorvatn, B. Menstrual characteristics and night work among nurses.
Ind. Health 2015, 53, 354-360. [CrossRef]

Cooper, R.; Hardy, R.; Kuh, D. Is adiposity across life associated with subsequent hysterectomy risk? Findings from the 1946
British birth cohort study. BJOG 2008, 115, 184-192. [CrossRef]

Klock, J.; Radakrishnan, A.; Runge, M.A.; Aaby, D.; Milad, M.P. Body Image and Sexual Function Improve after Both Myomectomy
and Hysterectomy for Symptomatic Fibroids. South. Med. J. 2021, 114, 733-738. [CrossRef]

Park, J.; Lee, J.S.; Cho, ].H.; Kim, S. Effects of High-Intensity-Focused Ultrasound Treatment on Benign Uterine Tumor. . Korean
Med. Sci. 2016, 31, 1279-1283. [CrossRef] [PubMed]

Jeong, H.E.; Lee, ]J.; Shin, H.J.; Shin, J.Y. Socioeconomic disparities in Korea by health insurance type during the COVID-19
pandemic: A nationwide study. Epidemiol. Health 2021, 43, €2021007. [CrossRef] [PubMed]

Kim, J.; Yang, B.M.; Lee, T.].; Kang, E. A causality between health and poverty: An empirical analysis and policy implications in
the Korean society. Soc. Work Public Health 2010, 25, 210-222. [CrossRef] [PubMed]

Velez Edwards, D.R.; Baird, D.D.; Hartmann, K.E. Association of age at menarche with increasing number of fibroids in a cohort
of women who underwent standardized ultrasound assessment. Am. J. Epidemiol. 2013, 178, 426-433. [CrossRef] [PubMed]
Laughlin, S.K.; Schroeder, ].C.; Baird, D.D. New directions in the epidemiology of uterine fibroids. Semin. Reprod. Med. 2010,
28,204-217. [CrossRef] [PubMed]

Nnoaham, K.E.; Webster, P.; Kumbang, J.; Kennedy, S.H.; Zondervan, K.T. Is early age at menarche a risk factor for endometriosis?
A systematic review and meta-analysis of case-control studies. Fertil. Steril. 2012, 98, 702-712. [CrossRef] [PubMed]

Wei, M.; Cheng, Y.; Bu, H.; Zhao, Y.; Zhao, W. Length of Menstrual Cycle and Risk of Endometriosis: A Meta-Analysis of
11 Case-Control Studies. Medicine 2016, 95, €2922. [CrossRef]

Ibitoye, M.; Choi, C.; Tai, H.; Lee, G.; Sommer, M. Early menarche: A systematic review of its effect on sexual and reproductive
health in low- and middle-income countries. PLoS ONE 2017, 12, e0178884. [CrossRef]

Yashadhana, A.; Pollard-Wharton, N.; Zwi, A.B.; Biles, B. Indigenous Australians at increased risk of COVID-19 due to existing
health and socioeconomic inequities. Lancet Reg. Health West. Pac. 2020, 1, 100007. [CrossRef]

Fourquet, J.; Zavala, D.E.; Missmer, S.; Bracero, N.; Romaguera, J.; Flores, I. Disparities in healthcare services in women with
endometriosis with public vs private health insurance. Am. J. Obstet. Gynecol. 2019, 221, 623.e1-623.e11. [CrossRef]

Ko, YJ.; Shin, S.H.; Park, S.M.; Kim, H.S,; Lee, ].Y.; Kim, K.H.; Cho, B. Effects of employment and education on preterm and
full-term infant mortality in Korea. Public Health 2014, 128, 254-261. [CrossRef]


http://doi.org/10.1016/j.chemosphere.2010.01.028
http://doi.org/10.1111/jog.12834
http://doi.org/10.1080/10408398.2016.1245649
http://doi.org/10.2147/ijwh.S38800
http://doi.org/10.1097/EDE.0b013e31828acca0
http://doi.org/10.2190/NS.20.2.a
http://doi.org/10.1186/s12889-015-2273-5
http://doi.org/10.2486/indhealth.2014-0214
http://doi.org/10.1111/j.1471-0528.2007.01569.x
http://doi.org/10.14423/SMJ.0000000000001326
http://doi.org/10.3346/jkms.2016.31.8.1279
http://www.ncbi.nlm.nih.gov/pubmed/27478340
http://doi.org/10.4178/epih.e2021007
http://www.ncbi.nlm.nih.gov/pubmed/33445821
http://doi.org/10.1080/19371910903070440
http://www.ncbi.nlm.nih.gov/pubmed/20391262
http://doi.org/10.1093/aje/kws585
http://www.ncbi.nlm.nih.gov/pubmed/23817917
http://doi.org/10.1055/s-0030-1251477
http://www.ncbi.nlm.nih.gov/pubmed/20414843
http://doi.org/10.1016/j.fertnstert.2012.05.035
http://www.ncbi.nlm.nih.gov/pubmed/22728052
http://doi.org/10.1097/MD.0000000000002922
http://doi.org/10.1371/journal.pone.0178884
http://doi.org/10.1016/j.lanwpc.2020.100007
http://doi.org/10.1016/j.ajog.2019.06.020
http://doi.org/10.1016/j.puhe.2013.12.010

	Introduction 
	Materials and Methods 
	Study Population 
	Data Collection 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

