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Reduced risk of breast cancer mortality in women using
postmenopausal hormone therapy: a Finnish nationwide
comparative study
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Abstract
Objective: Data are controversial on the impact of postmenopausal hormone therapy (HT) on breast cancer

mortality. We analyzed nationwide Finnish data on breast cancer mortality risk in women using HT consisting of
estradiol-only therapy (ET) or estrogen-progestogen therapy (EPT).

Methods: In total, 489,105 women using HT in 1994 to 2009, traced from the nationwide reimbursement
register, were followed from the HT initiation (3.3 million cumulative exposure years) to breast cancer death
(n¼ 1,578 women). The observed deaths were compared with those in the age-standardized background population.

Results: The breast cancer mortality risk was reduced in all HT users with exposure for at most 5 years
(standardized mortality ratio 0.56; CI 0.52-0.60), more than 5 to 10 years (0.46; 0.41-0.51), or more than 10 years
(0.62; 0.56-0.68). A significantly larger risk reduction was detected in the 50 to 59 years age group (0.33; 0.29-0.37)
compared with 60 to 69 (0.64; 0.59-0.70) or 70 to 79 (0.78; 0.69-0.87) years age groups. The death risk reductions in
ET users tended to be larger in all age groups compared with EPT users, with a significant difference only in the 70 to
79 years age group (0.66; 0.57-0.76 vs 0.88; 0.77-1.00). The age at HT initiation, regardless whether ET or EPT,
showed no association with breast cancer mortality.

Conclusions: In the Finnish unselected population, breast cancer is fatal in 1 of 10 patients. Our data imply that
this risk is prevalent in 1 of 20 patients with history of HT use. This is an important message for women considering
or already using HT.
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equine estrogens alone showed a statistically significant risk
reduction for breast cancer in the placebo-controlled Women’s
Health Initiative study.4 There is also evidence that the shorter
the time is from the onset of menopause to the start of post-
menopausal hormone therapy (HT), the higher is the breast
cancer risk.3-5 Breast cancers occurring in women with a history
of HT use may be characterized with more benign histology and
favorable biological markers than cancers in non-HT users,6-10

but data are not uniform.11-13 Death due to breast cancer most
reliably, however, reveals the virulence potential of the cancer,
and the mortality risk of breast cancer in HT users has been
reduced in many,10,14-17 but not in all studies.18-21

We have reported from the Finnish nationwide studies that
the use of EPT for longer than 3 years was accompanied with a
31% to 107% elevation in the risk for breast cancer,22,23

whereas the use of ET was related with a smaller risk or even
no risk elevation.24 We now analyzed whether the use of ET
or EPT preceding the diagnosis would affect the breast cancer
mortality risk.
METHODS
The Helsinki University Hospital research committee

approved the study plan. Approvals for the use of confidential
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register data in scientific research were also obtained from the
National Institute for Health and Welfare (THL/1370/5.05.00/
2010), Statistics Finland (TK-53-1560-10), and Social Insur-
ance Institution of Finland (KELA 40/522/2010).

We identified from the nationwide prescription register all
women aged 40 years or older who had bought various
systemic HT regimens from January 1, 1994 to the end of
2009.25 Women who used only vaginal estradiol were
excluded, because their breast cancer risk was reduced in
this population.24 In total, 489,105 women with the use of
systemic ET or EPT were studied. The ET and EPT regimens
used in Finland contain exclusively estradiol, which is admin-
istered orally or transdermally. In EPT regimens used in
Finland, the principal progestin components are norethister-
one acetate (43%), medroxyprogesterone acetate (30%), and
dydrogesterone (12%).22 The HT regimens are available only
with a physician’s prescription, and they are only partially
(40%-60%) reimbursed. Hormone regimens can be bought
only for a 3-month period at each pharmacy visit, and there-
fore, repeat HT purchases entering the reimbursement register
revealed the adherence to and duration of HT. We could not
differentiate whether a woman who bought HT in 1994 was a
new starter or was continuing her treatment initiated before
the register was opened in the beginning of the year 1994.
Therefore, all women older than 52 years who bought
systemic HT in 1994 were assumed to have initiated the
treatment at the age of 52 years, the mean age at HT initiation
in our study population,25 and the preregistered ET and EPT
exposures were approximated for the regimens that were
entered into the register in 1994.

Exposure to ET or EPT was calculated to have started from
the date of the first purchase, and the exposures were classi-
fied as less than 5 years, more than 5 to 10 years, and more
than 10 years. The doses of oral estradiol were 1 or 2 mg/d,
and those of transdermal were 25 mg/d to 100 mg/d (patch) or
0.5 to 1.5 mg (gel) alone or combined with various proges-
togens in fixed commercial preparations. The EPT could be
administered sequentially (10-14 d courses of progestin at 1-3
m intervals) or continuously (daily progestin). We did not
differentiate between oral and transdermal routes, type of
EPT, or various progestins, because in this population our
previous data have failed to show any marked difference
between these factors for the risk of breast cancer.22-24 Some
women were using the levonorgestrel-releasing intrauterine
device (Mirena), but due to a very low absorption of this
progestin into the systemic circulation, these women were
classified as ET users. Because any given woman could have
been exposed to several types of HT, we calculated exposure
durations for each regimen separately. Moreover, data were
analyzed for various age categories at the initiation of HT use.

Altogether, 1,578 women died from breast cancer during
the follow-up that started from the initiation of HT use and
ended at death or at the end of 2009. These data were obtained
from the National Causes of Death Register, where all deaths
in Finland are recorded. The register is law-mandated and
diagnoses are imported from death certificates signed by the
2 Menopause, Vol. 23, No. 11, 2016
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physicians responsible for the clinical treatment of the
deceased persons. Medical experts double-check the entry
of data, both at the regional level and at Statistics Finland. An
autopsy is advocated in cases where the cause of death is not
fully proven from premortal findings. From this register, we
identified all deaths caused by breast cancer (International
Classifications of Diseases, Ninth Revision codes 174.0-174.9
in 1995 and International Classification of Diseases, Tenth
Revision Codes C50.0-C50.9 since 1996).

Statistical analyses
The number of breast cancer deaths in HT (divided also into

ET and EPT) users (observed deaths) were compared with
those that occurred in the age-standardized Finnish female
population at 5-year intervals (expected deaths), and the death
risk was expressed as a standardized mortality ratio. The 95%
CIs were estimated with the Poisson exact method.26 Sub-
group analyses were done in women with ET or EPT exposure
for less than 5 years, more than 5 to 10 years, and more than 10
years. In addition, the ages at the initiation of ET or EPT were
compared at 5-year intervals. Trend analysis was used to
detect age-relationship in standardized mortality ratios.27

RESULTS
Altogether, 489,105 women had used systemic HT for 3.31

million years (Table 1). The ET regimens had been used for
1.67 million years and EPT for 1.96 million years (Table 1).
The mean�SD exposure for any HT was 6.8� 6.0 years, for
ET 5.7� 5.4 years, and for EPT 6.1� 6.1 years. The mean age
at the initiation was 52 years without any statistical difference
between ET and EPT therapy (Table 1). From the HT users,
1,578 (0.3%) died of breast cancer during the total follow-up
of 5.4 million years.

The breast cancer mortality risk was reduced significantly
by 44% to 51% in ET users and by 32% to 50% in EPT users
regardless of the duration of HT use (Table 2). The risk
reductions were significantly larger in the EPT and any HT
users with more than 5 to 10 years exposure than in users with
exposure of 10 years or more.

The largest (67%) risk reduction with HT was detected in
the 50 to 59 years age group (Fig. 1). Furthermore, the
reductions in breast cancer mortality risk in ET users tended
to be larger than in EPT users, but this difference reached
statistical significance only in the 70 to 79 years age group. In
contrast, in patients over 80 years of age, a history of HT
showed no relation to the breast cancer death risk.

The age at ET or EPT initiation, as grouped in 5-year age
categories, was not related to the breast cancer mortality risk
(Table 3).

DISCUSSION
Survival from breast cancer depends on a number of

factors. First, organized screening with mammograms results
in a higher incidence but better outcomes for breast cancer.28

In Finland, mammogram screening is offered free of charge
every second year to women between 50 and 70 years of age;
� 2016 The North American Menopause Society
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compliance is over 90%,29 and this has resulted in the smaller, or even lacking risk elevation in the incidence of

TABLE 1. Details on women using hormone therapy in Finland from 1994 to 2009

Users of hormone therapy No. Age at initiation, ya Exposure time, ya Cumulative exposure years

Estrogen-only therapy 272,757 52.3� 5.4 5.7� 5.4 1,670,971
Estrogen-progestogen therapy 341,788 51.6� 5.0 6.1� 6.1 1,957,275
Any hormone therapy 489,105 51.7� 5.4 6.8� 6.0 3,313,848
aThe data are expressed as mean�SD.

HORMONE THERAPY AND BREAST CANCER MORTALITY
reduction of incidence-based mortality in Finland.29,30 How-
ever, breast density is often increased in users of HT,31,32

which likely reduces the diagnostic accuracy of mammo-
grams.33 Second, early cancer diagnosis and effective cancer
treatments, including possible uses of antiestrogens and/or
various aromatase inhibitors, according to international
recommendations, increase the rate of survival, and in breast
cancer survival Finland is among the top three countries
worldwide.34,35 Yet breast cancers, even if diagnosed early
and treated according to the best standards, show a large
variation in prognosis. Some breast cancers have spread even
before clinical diagnosis and seem resistant to almost all
therapies. By and large, one of 10 patients ultimately dies
from breast cancer in our country (www.cancerregistry.fi).
Receptors for estrogen and progesterone are frequently
present in breast cancer tissue, and thus these hormones
may play a role in the genesis of cancer as well as in
determining its virulence potential. We studied whether HT
use during or before breast cancer diagnosis is a determinant
for the breast cancer death risk.

In our study, any history of estradiol-based HT exposure
was associated with an up to 54% mortality risk reduction due
to breast cancer. Thus, our data are in line with most previous
studies,10,15-17,20,36 but in one study10 the risk reduction in
breast cancer mortality was seen only in women over 65 years
of age. We did not detect age as a significant determinant for
breast cancer mortality risk, but the risk fall tended to be
larger in women having used ET rather than EPT, although the
statistical difference emerged only in the 70 to 80 years age
group. Thus, the use of ET is not only accompanied with a
TABLE 2. Risk of breast cancer mortality in women after different
exposure times to estrogen-only, estrogen-progestogen therapy, or

any hormone therapy

Exposure to
Observed

deaths
Expected

deaths SMR (95% CI)

Estrogen-only
>0-5, y 423 867 0.49 (0.44-0.54)
>5-10, y 179 393 0.46 (0.39-0.53)
>10, y 234 431 0.54 (0.48-0.62)

Estrogen-progestogen
>0-5, y 584 1,058 0.55 (0.51-0.60)
>5-10, y 241 484 0.50 (0.44-0.56)
>10, y 283 419 0.68 (0.60-0.76)

Any hormone therapy
>0-5, y 783 1,394 0.56 (0.52-0.60)
>5-10, y 338 735 0.46 (0.41-0.51)
>10, y 457 740 0.62 (0.56-0.68)

The data are expressed as SMR with 95% CI. SMR, standardized
mortality ratio.

Copyright � 2016 The North American Menopause Society
breast cancer,22-24 but also with a smaller mortality risk.
There is increasing evidence of a ‘‘timing effect’’ indicat-

ing that the initiation of HT close to menopause is accom-
panied with vascular benefits, but if the initiation is at an older
age, HT has potential vascular risks.37 This timing effect
could also exist for breast cancer because most data so far
imply that the shorter the time is between the onset of
menopause and the initiation of HT, the higher is the breast
cancer risk.3,5,19 Although the majority of women in our
cohort had started the use of HT soon after menopause (mean
starting age of 52 y), we could also form representative
subgroups of women who had started the use of HT several
years after the mean onset of menopause. The breast cancer
death risks showed no relation to the age at HT initiation,
regardless whether they had been analyzed for ET or EPT.
The lack of a relation between age at HT initiation and
mortality risk may perhaps partially be explained by the
variable time periods from the diagnosis of breast cancer
to death. However, we had no data for that interval.

There are several explanations for the fall in the death risk
from breast cancer. First, HT users as well as their physicians
are well aware of the elevated breast cancer risk. Even though
our national guidelines do not recommend mammograms
before HT initiation, HT users are subject to more frequent
mammograms and other diagnostic examinations especially if
any signs or symptoms occur during HT use. Thus, cancers in
HT users may have been detected earlier than in the back-
ground population. Moreover, breast cancer occurring in HT
users shows more benign histological features and favorable
FIG. 1. Breast cancer death risk in women using HT consisting of ET or
EPT at different ages. The data are expressed as SMR with 95% CI. The
line on 1.0 denotes the risk in age-matched background population. The
observed and expected numbers of deaths are given for a 10-year period.
ET, estradiol-only therapy; EPT, estrogen-progestogen therapy; HT,
hormone therapy; SMR, standardized mortality ratio.
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38-40

TABLE 3. Breast cancer death risk in women initiating
postmenopausal hormone therapy at different ages

Age group
Observed

deaths
Expected

deaths SMR (95% CI)

Estrogen only
50-54 596 1,138 0.52 (0.48-0.57)
55-59 37 92 0.40 (0.28-0.56)
60-64 22 50 0.44 (0.28-0.67)
65-69 14 40 0.35 (0.19-0.59)
70-74 11 29 0.38 (0.19-0.68)
75-79 4 16 0.24 (0.07-0.63)
>80 5 9 0.54 (0.18-1.26)
Estrogen-progestogen
50-54 726 1,232 0.59 (0.55-0.63)
55-59 58 117 0.49 (0.38-0.64)
60-64 32 58 0.55 (0.38-0.78)
65-69 20 41 0.49 (0.30-0.75)
70-74 10 25 0.40 (0.19-0.73)
75-79 5 13 0.39 (0.13-0.92)
>80 4 6 0.67 (0.18-1.72)

The data are expressed as SMR with 95% CI. SMR, standardized
mortality ratio.
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biomarkers. However, the data of HT use in Finnish
women show similar increases for localized breast cancer
and cancer spread to the regional lymph nodes.22-24 Further-
more, in the Women’s Health Initiative study, the breast
cancers in HT users were larger and had spread more often
than those in the controls.12 Death is an undeniable proof for the
virulence potential of breast cancer, and our data indicate that
this potential is reduced in women with a history of the use of
estradiol alone or in combination with various progestins.

There are a number of limitations in our study. First, our
authorities did not allow us to include a control group without
any exposure to HT. Therefore, we were able to only compare
the death risk in HT users with that in the age-standardized
background population also including the HT users. A similar
approach was used when the impact of HT use on the breast
cancer incidence was explored in this same population.22-24

This research method, which has been widely applied in
nationwide epidemiological studies, does not result in any
significant error, because the prevalence of long-term HT use
is anywhere in the order of 10% to 15% in the total population,
and the overall mortality for breast cancer is in the order of 1%
to 2% in Finland (www.cancerregistry.fi). Moreover, if an
error were present, it would cause a minor underestimation in
the reported decline in death risk. Second, we do not have data
on the intervals from mammogram to the diagnosis of breast
cancer. In American HT users this interval was shorter than in
the controls.10 It is likely that the Finnish HT users had
mammograms more frequently than the background popu-
lation, but this error cannot be large in view of the no cost
mass screening every second year with up to 90% compli-
ance,29,30 the highest in any Organisation for Economic
Co-operation and Development (OECD) country.41 And third,
death certificates revealed no data for the histology of breast
cancers. The use of EPT in Finnish women was accompanied
with slightly earlier and higher risk in lobular than in ductal
cancer,22 but this hardly caused any major error in our data.
4 Menopause, Vol. 23, No. 11, 2016
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Moreover, for women initiating or already using HT it is most
relevant to know, in case of breast cancer, that their death risk
is not elevated from that in the background population, and the
type of cancer is not important.

The large number of cancer deaths (n¼ 1,578) is one of the
strengths of our study. We are also convinced that the use of
ET and EPT was accurately traced from our nationwide
register. Only a part of the HT price (approximately 40%
to 60 %) is reimbursed by the national health insurance, and
thus, it would be unlikely that women would buy HT regimens
but not use them. The treatment of breast cancer is at a high
standard in Finland, and all patients, with or without using
HT, are treated according to uniform guidelines in five
university hospitals. Thus, there is no treatment bias between
users and non-users of HT. Furthermore, breast cancer as a
cause of death was usually evident from the clinical history,
but if it was not, autopsies were done.

If we approximate for HT users a doubled incidence of breast
cancer22-24 and a halved death risk for breast cancer, as evident
from the present data, these two opposite HT-related effects
would negate each other. Thus, as a mean generalization, HT
users are facing a similar death risk for breast cancer as the
background population. To bring this discussion into absolute
numbers, we consider two random groups of 1,000 Finnish
women who are followed from 50 to 60 years of age. Forming
the bulk of HT users, both in our study and in clinical practice.
Thirty women will be diagnosed with breast cancer during this
time (30/10,000 women years) (www.cancerregistry.fi). By
assuming a doubled incidence of breast cancer for 10 years
use of HT in this age group,22-24 60 patients will be diagnosed
with breast cancer in HT users. Three patients (death rate of
1:10) (www.cancerregistry.fi) would die in the background
population, but only two patients (death risk 0.33 in this age
group) in the HT group. Thus, the HT users, between 50 and 60
years of age, would face a smaller risk for death due to breast
cancer than the background population of the same age. These
rough estimates are in line with previous data,10,14-17 but they
ignore the mental burden and other stresses accompanied with
breast cancer diagnosis and treatment.

CONCLUSIONS
In conclusion, breast cancer death risk is, as a mean of, 50%

smaller among patients with previous exposure to HT. Thus,
in the Finnish population, breast cancer is fatal in 1 in 10
patients, whereas in women with a history of HT use, breast
cancer is fatal in 1 in 20 patients.
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