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Review

Objectives: The epidemiological characteristics of breast cancer incidence by age group in Korean women are unique. This systematic 

review aimed to investigate the association between hormone replacement therapy (HRT) and breast cancer risk in Korean women. 

Methods: We searched electronic databases such as KoreaMed, KMbase, KISS, and RISS4U as well as PubMed for publications on Kore-

an breast cancer patients. We also conducted manual searching based on references and citations in potential papers. All of the ana-

lytically epidemiologic studies that obtained individual data on HRT exposure and breast cancer occurrence in Korean women were 

selected. We restricted the inclusion of case-control studies to those that included age-matched controls. Estimates of summary odds 

ratio (SOR) with 95% confidence intervals (CIs) were calculated using random effect models.

Results: One cohort and five case-control studies were finally selected. Based on the heterogeneity that existed among the six studies 

(I-squared=70.2%), a random effect model was applied. The summary effect size of HRT history from the six articles indicated no sta-

tistical significance in breast cancer risk (SOR, 0.983; 95% CI, 0.620 to 1.556).

Conclusions: These facts support no significant effect of HRT history in the risk of breast cancer in Korean women. It is necessary to 

conduct a pooled analysis.
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INTRODUCTION 

Hormone replacement therapy (HRT) improves quality of 
life in menopausal women by alleviating symptoms related to 
menopause and slowing the progression of osteoporosis [1-3]. 
In spite of these benefits, the greatest reason that menopausal 
women show a negative attitude towards HRT is because of 
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worries about breast cancer [3,4].
The publication of results in 2002 from the large-scale ran-

domized clinical trial by the Women’s Health Initiative (WHI) 
proved a great turning point in the debate about the occur-
rence of breast cancer resulting from HRT in post-menopausal 
women [5-7]. There was a considerable shift in concepts be-
fore and after 2002, and the concept that deserves the most 
attention is that the administration of estrogen alone does not 
increase the incidence of breast cancer [7,8]. However, there 
have been worries that estrogen does not help prevent cardio-
vascular diseases and that it increases breast cancer [2], and so 
HRT prescriptions have rapidly decreased since the publication 
of the WHI study [1,9].

Meanwhile, the incidence of breast cancer displays different 
patterns according to ethnicity [10]. In the US, where breast 
cancer shows the highest incidence among cancers in women, 
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Asian Americans show a relatively lower incidence and higher 
survival rate [11,12]. Furthermore, the incidence trends even 
show different patterns for different Asian countries [13,14]. In 
particular, in terms of incidence curves by age group in nine 
Asian countries, Korea shows a unique trend of decreasing in-
cidence beyond the age of 50 years old [4,10,13,15-17].

Hence, considering the breast cancer incidence characteris-
tics of Korean women, in whom incidence actually decreases 
with age beyond 50 years old with peri-menopause, one might 
suspect that the risk of breast cancer from HRT is lower than 
that of other countries, in which incidence increases with age 
[2]. Therefore, the aim of our study was to assess the risk of 
breast cancer due to HRT in Korean women. To this end, we 
performed a systematic review of analytical epidemiology 
studies related to breast cancer in Korean women. 

METHODS 

Search and Selection
The selection criteria for studies were as follows: (1) analytical 

epidemiology studies on breast cancer in Korean post-meno-
pausal women; (2) individuals providing data about their status 
of HRT medication; (3) case-control studies needed to include 
an age-matched control group.

On the basis that these were studies investigating breast 
cancer in Korean women, and the hypothesis that the hormone 
formulation would be for oral administration, we used the fol-
lowing search term formula: {(Korean) AND (breast) AND (can-
cer OR neoplasms) AND [(hormone replacement therapy) OR 
(oral contraceptives)]}. Taking into account publications in not 
only overseas journals, but also domestic journals, we applied 
our search formula to five information portals: PubMed (http://
www.ncbi.nlm.nih.gov/pubmed), KoreaMed (http://www.ko-
reamed.org/SearchBasic.php), KMbase (http://kmbase.medric.
or.kr/Default.htm), KISS (http://kiss.kstudy.com/), and RISS4U 
(http://www.riss.kr/index.do). We performed manual searching 
of the reference literature of papers obtained from our search, 
and we used a snowballing search for papers that cited papers 
that met our search criteria [18-21]. 

Statistical Analysis
From the final selection of papers, we calculated relative risk 

(RR) or odds ratio (OR), as well as 95% confidence intervals (CIs), 
based on the frequency distribution of status of HRT medica-
tion and breast cancer occurrence. We calculated the standard 

error of log relative risk by applying the equation [ln (OR_up-
per) – ln (OR_lower)]/3.92, using the upper 95% CI (OR_upper) 
and the lower 95% CI (OR_lower) [22].

We tested heterogeneity using I-square values (%) [23], and 
according to the result, we performed meta-analysis to obtain 
the effect size (ES) and its 95% CI using a random effect model. 
In order to evaluate the effect of small-scale studies, we per-
formed Egger’s test for small-study effects, and in order to test 
for publishing errors, we confirmed symmetry of the funnel 
plot. The statistical significance level was defined as 5%, and we 
used the Stata/SE version 14 (StataCorp., College Station, TX, 
USA) to perform the meta-analysis and to draw the two plots.

RESULTS

The Selected Articles 
When we applied our search function to the five informa-

tion portals, we produced a list of 20, 6, 15, 9, and 2 articles re-
spectively, constituting a total of 52 (Figure 1). Excluding six 
duplicate articles, we reviewed the content of the remaining 
total of 46 articles, and found a total of 4 that fitted our search 
criteria [24-27]. Among the papers cited in these 46 articles, 
we also identified an additional 106 papers about Korean 
women, and after reviewing the contents of these we selected 
one more paper for our investigation [28]. Among the articles 
citing the original 46, we found another 66 articles about Ko-
rean women, and after reviewing the contents, we added an 
additional four articles for our investigation [29-32]. 

Of the above nine final articles, there was one cohort study 
[25] and the other eight were case-control studies. Of these, 
the controls were age-matched to the cases in five articles 
[27,28,30-32]. Accordingly, there were six articles that were ul-
timately applied to the meta-analysis (Table 1). 

Meta-analysis
Three articles [28,31,32] among the final selected showed 

mixed results in pre-menopausal and post-menopausal wom-
en. Information regarding the post-menopausal women in 
these articles was obtained by contacting the authors directly. 
In addition, some subjects of two articles written by the same 
authors [27,28] were suspected to overlap because the inclu-
sion periods were between December 1997 and August 1999 
and between March 1999 and August 2003, respectively. Thus 
the case numbers of reference [28] were adjusted based on 
the author’s reply. 
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Figure 2 displays a forest plot for the six selected articles. Be-
cause the I-squared value of 70.2% indicated heterogeneity, 
we applied a random effect model. In the results, the pooled 
ES was 0.983 (95% CI, 0.620 to 1.556), which was not statistical-
ly significant. When we performed Egger’s test, the p-value was 
0.996, showing that the results were not influenced by small-
scale studies, and the relevant funnel plot showed symmetry 
(Figure 3).

When we performed a meta-analysis on the five case-control 
studies, excluding the single cohort study, the I-squared value 
increased by 75.9%, but when we applied the random effect 
model, there was no change in the statistical significance of the 
pooled ES, at 0.957 (95% CI, 0.551 to 1.662).

DISCUSSION

The results of our meta-analysis of six articles suggest that 
HRT treatment does not have a statistically significant effect 
on the incidence of breast cancer in Korean women. This find-
ing supports our hypothesis that, considering the epidemio-
logical characteristic of breast cancer incidence decreasing be-
yond 50 years old in Korean women, the risk of breast cancer 
caused by HRT is low compared to women in other countries 
[2]. In particular, according to the administration guidelines 
that less than five years of HRT medication does not affect risk 
[1], it is expected that the benefits of HRT prescription for peri-
menopausal women in Korean will be higher than for Western 

Table 1. Summary of the six selected articles 

Study design First author Year of 
publication 

Inclusion 
periods

Cases 
(medication/total)

Controls 
(medication/total)

ES 
(95% CI)

Case-control Do MH [27] 2001 Dec 1997-Aug 1999 9/48 8/54 1.327 (0.467, 3.768)

Do MH1 [28] 2007 Sep 1999-Aug 2003 14/152 30/304 0.927 (0.476, 1.805)

Kim MK1 [31] 2008 Oct 2004-Jun 2006 42/127 41/127 1.036 (0.613, 1.751)

Cho YA1 [32] 2010 Jul 2007-Sep 2008 28/142 54/142 0.400 (0.235, 0.683)

Kim BK [30] 2014 Feb 1995-Dec 2011  43/102 50/204 2.245 (1.353, 3.724)

Cohort Park SB [25] 2012 Jan 1998-Jun 2004 26/61082 13/34712 1.015 (0.797, 1.292)

ES, effect size; CI, confidence interval.
1Modified based on correspondence with author.
2Number of incident cases in medication group vs. non-medication group.

Papers retrieved from databases (n=52):
   PubMed (20), KoreaMed (6), KMbase (15), KISS (9), RISS4U (2)

6 Papers excluded due to duplication 

42 Papers excluded by selection criteria

3 Case-control studies excluded due to no age-matched design

Full text retrieved for more detailed evaluation (n =  46)

4 Papers selected

6 Papers selected finally

1 Paper added using 106 related references
4 Papers added by the 66 cited articles

Figure 1. Flow chart of article selection.
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women. Additionally, there is a report that the majority of 
breast cancers diagnosed in Korean women during HRT are di-
agnosed at an early stage and show low malignancy, suggest-
ing that the prognoses are good [33]. Therefore, there is a 
need to actively consider HRT prescription for menopausal 
women [4]. 

Because of the requirement to limit our study to research on 

Korean women, in accordance with our objectives, we had to 
search for articles published in domestic as well as international 
journals. Therefore, this was a good opportunity to determine 
whether KoreaMed, KMbase, KISS, and RISS4U provide systems 
that enable systematic review studies on Koreans. Given that 
the authors employed a manual searching method for cited 
and citing papers, in addition to applying a logical search for-
mula, we expect that this will provide a research methodology 
for systematic reviews on Korean subjects in the future.

A limitation on performing systematic review studies for Ko-
rean subjects is that the research quality is relatively low, as a 
result of the domestic epidemiological research environment. 
Of the six articles selected in our study, the only paper to di-
rectly investigate the causal relationship between HRT and 
breast cancer was the one cohort study [25]. The five case-
control studies [27,28,30-32], which aimed to investigate the 
hypotheses of other studies, only provided HRT medication 
status among the general characteristics for the patient and 
control groups. This is the reason why we limited our analysis 
to articles where the control group was age-matched to the 
case group. Even in the cohort study [25], the exposure group 
and the non-exposure group showed average ages of 57.0 
and 53.3, respectively, and this was a statistically significant 
difference (p=0.000). In spite of this, we had no choice but to 

Figure 2. Forest plot of using mix-effects summary estimates in 6 articles. ES, effect size; CI, confidence interval. 1Weights are 
from random effects analysis.
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calculate an uncorrected RR for that paper. Hence, there is a 
need for further studies that directly investigate the effect of 
HRT on breast cancer in Korean women.

Nevertheless, it can be deduced that the reasons for the diffi-
culty in conducting epidemiological studies on HRT are due to 
the decreasing incidence in breast cancer after 50 years old in 
Korean women, and to the low level of HRT medication. Even 
among case-control studies, the highest number of subjects in 
the patient group was 152 [28], and exposure was approxi-
mately 9%. Cho and Park [34] reported that 4.5% of women 
over 50 years of age had taken HRT in the year 2010. Awareness 
of HRT might have been changed by the results of the WHI 
study [35]. In order to investigate causality, more patient 
groups need to be secured. To this end, we propose a pooled-
analysis of original data that contains this information [36].

ACKNOWLEDGEMENTS

This study was supported by a grant funded in 2013 by the 
Korean Foundation for Cancer Research, Korea (no. 2013-2).

CONFLICT OF INTEREST

The authors have no conflicts of interest with the material 
presented in this paper.

REFERENCES

1. Santen RJ, Allred DC, Ardoin SP, Archer DF, Boyd N, Braunstein 

GD, et al. Postmenopausal hormone therapy: an Endocrine 

Society scientific statement. J Clin Endocrinol Metab 2010; 

95(7 Suppl 1):s1-s66.

2. Chang HJ, Jee BC. Postmenopausal hormone therapy and 

breast cancer. J Korean Soc Menopause 2008;14(2):81-108 

(Korean).

3. Kim Y, Choi JY, Lee KM, Park SK, Ahn SH, Noh DY, et al. Dose-

dependent protective effect of breast-feeding against breast 

cancer among ever-lactated women in Korea. Eur J Cancer 

Prev 2007;16(2):124-129.

4. Lee JB, Kim LS. Hormone replacement therapy and breast can-

cer: the situation in Korea. J Breast Cancer 2010;13(3):237-241.

5. Rossouw JE, Anderson GL, Prentice RL, LaCroix AZ, Kooperberg 

C, Stefanick ML, et al. Risks and benefits of estrogen plus pro-

gestin in healthy postmenopausal women: principal results 

from the Women’s Health Initiative randomized controlled tri-

al. JAMA 2002;288(3):321-333.

6. Chlebowski RT, Hendrix SL, Langer RD, Stefanick ML, Gass M, 

Lane D, et al. Influence of estrogen plus progestin on breast 

cancer and mammography in healthy postmenopausal wom-

en: the Women’s Health Initiative randomized trial. JAMA 2003; 

289(24):3243-3253.

7. Chlebowski RT, Anderson GL. Menopausal hormone therapy 

and cancer: changing clinical observations of target site spec-

ificity. Steroids 2014;90:53-59.

8. Chlebowski RT, Anderson GL. Changing concepts: menopausal 

hormone therapy and breast cancer. J Natl Cancer Inst 2012; 

104(7):517-527.

9. Sprague BL, Trentham-Dietz A, Cronin KA. A sustained decline 

in postmenopausal hormone use: results from the National 

Health and Nutrition Examination Survey, 1999-2010. Obstet 

Gynecol 2012;120(3):595-603.

10. Bae JM. On the benefits and harms of mammography for breast 

cancer screening in Korean women. Korean J Fam Pract 2014; 

4(1):1-6 (Korean).

11. DeSantis C, Ma J, Bryan L, Jemal A. Breast cancer statistics, 2013. 

CA Cancer J Clin 2014;64(1):52-62.

12. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013. CA 

Cancer J Clin 2013;63(1):11-30.

13. Shin HR, Joubert C, Boniol M, Hery C, Ahn SH, Won YJ, et al. 

Recent trends and patterns in breast cancer incidence among 

Eastern and Southeastern Asian women. Cancer Causes Con-

trol 2010;21(11):1777-1785.

14. Perry CS, Otero JC, Palmer JL, Gross As. Risk factors for breast 

cancer in East Asian women relative to women in the West. 

Asia Pac J Clin Oncol 2009;5(4):219-231. 

15. Cho HJ, Joo WH, Kim YN, Bae JM, Nam CM. Cohort effects of 

female breast cancer incidence in Korea. J Health Inform Stat 

2014;39(2):32-43 (Korean).

16. Jung KW, Won YJ, Kong HJ, Oh CM, Cho H, Lee DH, et al. Can-

cer statistics in Korea: incidence, mortality, survival, and prev-

alence in 2012. Cancer Res Treat 2015;47(2):127-141.

17. Bae JM. Two hypotheses of dense breasts and viral infection 

for explaining incidence of breast cancer by age group in Ko-

rean women. Epidemiol Health 2014;36:e2014020.

18. Bae JM. Narrative reviews. Epidemiol Health 2014;36:e2014018.

19. Bae JM. Human papillomavirus 16 infection as a potential risk 

factor for prostate cancer: an adaptive meta-analysis. Epide-

miol Health 2015;37:e2015005.

20. Methley AM, Chew-Graham C1, Campbell S, Cheraghi-Sohi S. 

Experiences of UK health-care services for people with Multiple 



Jong-Myon Bae, et al.

230

Sclerosis: a systematic narrative review. Health Expect 2014. 

doi: 10.1111/hex.12228. 

21. Greenhalgh T, Heath I. Measuring quality in the therapeutic 

relationship--part 1: objective approaches. Qual Saf Health 

Care 2010;19(6):475-478.

22. Bae JM, Lee EJ, Guyatt G. Citrus fruit intake and stomach can-

cer risk: a quantitative systematic review. Gastric Cancer 2008; 

11(1):23-32.

23. Higgins JP, Thompson SG. Quantifying heterogeneity in a me-

ta-analysis. Stat Med 2002;21(11):1539-1558.

24. Park IH, Ko K, Joo J, Park B, Jung SY, Lee S, et al. High volumet-

ric breast density predicts risk for breast cancer in postmeno-

pausal, but not premenopausal, Korean women. Ann Surg 

Oncol 2014;21(13):4124-132.

25. Park SB, Shin HR, Lee SY. A population-based cohort study of 

HRT use and breast cancer in Korea. Asia Pac J Public Health 

2012;24(2):415-422.

26. Lee EJ, Suh SW, Lee WK, Lee HS. Reproductive factor and food 

intake pattern influencing on the breast cancer risk in Daegu 

Gyungbuk area, Korea. Korean J Nutr 2007;40(4):334-346   

(Korean).

27. Do MH, Lee SS, Jung PJ, Lee MH. Food intake and breast cancer 

risk: a case-control study. Korean J Nutr 2001;34(2):165-175 

(Korean).

28. Do MH, Lee SS, Jung PJ, Lee MH. Intake of fruits, vegetables, 

and soy foods in relation to breast cancer risk in Korean wom-

en: a case-control study. Nutr Cancer 2007;57(1):20-27.

29. Shin A, Kim J, Lim SY, Kim G, Sung MK, Lee ES, et al. Dietary 

mushroom intake and the risk of breast cancer based on hor-

mone receptor status. Nutr Cancer 2010;62(4):476-483.

30. Kim BK, Choi YH, Song YM, Park JH, Noh HM, Nguyen TL, et al. 

Bone mineral density and the risk of breast cancer: a case-

control study of Korean women. Ann Epidemiol 2014;24(3): 

222-227.

31. Kim MK, Kim JH, Nam SJ, Ryu S, Kong G. Dietary intake of soy 

protein and tofu in association with breast cancer risk based 

on a case-control study. Nutr Cancer 2008;60(5):568-576.

32. Cho YA, Kim J, Park KS, Lim SY, Shin A, Sung MK, et al. Effect of 

dietary soy intake on breast cancer risk according to meno-

pause and hormone receptor status. Eur J Clin Nutr 2010;64(9): 

924-932.

33. Study Group of Menopause. Clinical characteristics of breast 

cancers diagnosed in Korean women on hormone therapy. J 

Korean Soc Menopause 2009;15(3):172-177 (Korean).

34. Cho MK, Park HM. The national use of hormonal therapy in 

postmenopausal women in 2010. J Korean Soc Menopause 

2011;17(3):150-154 (Korean).

35. Chung YJ, Kim MR, Jeong HW, Yoon BK, Lee BS, Kang BM, et al. 

Changing Korean menopausal women’s awareness on hor-

mone therapy: 7-years after Women’s Health Initiative study. J 

Korean Soc Menopause 2012;18(2):94-99 (Korean).

36. Bae JM. The necessity of an observational study on the inter-

actions between allergic history and citrus fruit intake for the 

prevention of pancreatic cancer. Epidemiol Health 2015;37: 

e2015028.

doi.wiley.com/10.1111/hex.12228

