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Abstract Studies from Western countries have found
evidence of a recent decline in breast cancer incidence
rates in postmenopausal women, findings which have been
hypothesized to reflect a reduced use of hormonal
replacement therapy (HRT). We examined breast cancer
incidence trends in Sweden between 1997 and 2007, a
period characterized by a drop in the use of HRT. Inci-
dence trends were assessed using data from three
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population-based Regional Clinical Registries on breast
cancer covering 2/3 of the Swedish population. Information
on HRT sales was obtained from national pharmacy data.
The prevalence of HRT use in age group 50-59 years
decreased from a peak of 36% in 1999 to 27% in 2002 and
further to 9% in 2007. Incidence rates of breast cancer in
women 50 years and older increased between 1997 and
2003. A significant decrease in incidence between 2003
and 2007 was confined to women 50-59 years of age, the
group in which the prevalence of HRT use has been highest
and the decrease in use most pronounced. As opposed to
the immediate effects reported from the United States and
other regions, there was a time lag between the drop in
HRT use and clear reductions in breast cancer incidence.
This may reflect between country differences with regard
to types of HRT used, and the rate, magnitude and pattern
of change in use. The present findings give further support
to the notion that HRT use is a driver of breast cancer
incidence trends on the population level.
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Introduction

Following a continuous increase in breast cancer incidence
rates since the early 1980s, studies from several Western
countries have found evidence of recent sharp decreases in
postmenopausal women. In an analysis based on data from
nine US cancer registries, Ravdin et al. reported a 7%
overall decrease in incidence between 2002 and 2003 in
women older than 50 years of age and particularly for
estrogen receptor positive tumors [1]. Subsequent studies
from the US, Canada, Australia, France, Switzerland,
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Germany, Great Britain, Belgium, and the Nordic countries
have also reported reductions in breast cancer incidence
[2-14]. These changes have been hypothesized to be a
result of a dramatic decline in the use of hormone
replacement therapy (HRT) following the 2002 release of
the report from the Women’s Health Initiative (WHI)
hormone trial [15]. However, it remains unclear whether a
reduced use of HRT represents the main and only cause
behind the reversal of breast cancer incidence trends. In the
US, earlier increases in breast cancer incidence have pri-
marily been discussed in terms of higher rates of detection
because of rising mammography rates [16]. Also, the
recent downward trend have by some authors been sug-
gested to reflect saturation in mammography screening
[17]. However, based on results from a mammography
screening population other investigators have argued that
stable rates of ductal carcinoma in situ disease support the
notion of an important role of changes in HRT use [6].

Sweden has a high incidence of breast cancer, and a
historically relatively high prevalence of HRT use. Using
data from three population-based Regional Clinical Quality
Registers on breast cancer, we examined in detail incidence
trends in Sweden between 1997 and 2007, a period char-
acterized by a drop in the use of HRT.

Materials and methods
Use of hormone replacement therapy

Aggregated information on annual sales of HRT to women
aged 50-69 years was obtained from the drug sales data-
base of The Swedish National Corporation of Pharmacies
in which all drugs are classified by the Anatomical Ther-
apeutic Chemical (ATC) classification system. Sales fig-
ures over time for the group GO3C (estrogens) and GO3D
(progestogens) and GO3F (preparations with fixed combi-
nations of estrogen and progestogens) were assessed. In the
estrogen group, only medium-potency estrogens were
included. Data were collected in the form of defined daily
dosages (DDDs) per 1,000 women in age groups, i.e., the
number of average recommended maintenance doses per
day for a drug for its main indication in adults relative to
the number of women in the respective age group.

Breast cancer incidence

Incidence trends between 1997 and 2007 were estimated
for women in three administrative health care regions in
Sweden, covering more than 5 million inhabitants corre-
sponding to 62% of the Swedish population (Uppsala-
Orebro, Vistra Gotaland, and Stockholm-Gotland). Data
on incident cases of breast cancer (invasive and in situ)
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were retrieved from Regional Clinical Quality Registries
on breast cancer that include information on date of diag-
nosis, tumor stage, tumor characteristics, and primary
treatment on all newly diagnosed breast cancer patients.
The Regional Quality Registers are validated against the
national Swedish Cancer Register and all have a com-
pleteness exceeding 96%.

Statistical analysis

Breast cancer incidence rates were calculated based on the
number of cases for each 5 year age group, divided by the
corresponding mean population per 100,000. Age specific
incidence rates were adjusted to the age distribution of the
Swedish population on January 1, 2000.

Breast cancer incidence data are presented with esti-
mates per 100,000 women by year of diagnosis (1997—
2007). In order to test incidence trends, a regression model
was used where the breakpoint was set to 2003. Temporal
patterns of HRT use from pharmacy sales data are pre-
sented as DDD/1,000 women by calendar year.

Results

Following a sharp increase in sales beginning in the late
1980s, HRT use peaked in 1999 (Fig. 1) with an estimated
prevalence in age group 50-69 years of 27% compared to
23% in 2002 and 9% in 2007. The corresponding estimates
in women aged 50-59 were 36, 27, and 9% and in women
aged 60-69 were 19, 19, and 9%. Thus, in the age group
50-59 where HRT use was most common, the prevalence
declined by 25% between 1999 and 2002, and by more than
70% between 1999 and 2007.

Among women 50-59 years of age and prescribed HRT
in 1999, 59% used fixed combinations of estrogen and
progestogens, either combined continuously or sequen-
tially, and 41% were given estrogen, either unopposed or
together with a separate prescription of a progestogen. The
estrogen component in the majority of HRT prescriptions
in Sweden is estradiol, whereas a small proportion used to
be conjugated estrogens. Since 2007 conjugated estrogens
are no longer marketed in Sweden.

Among women using fixed combinations the use of
combined continuous preparations increased between 2000
and 2005. The progestogen component used in fixed
combinations, both in continuous and sequential prepara-
tions was most often norethisterone acetate (NETA) during
the same time period, but medroxyprogesterone acetate
preparations (MPA) were also used (Table 1).

The incidence of invasive breast cancer increased in all
age groups in women 50 years and older between 1997 and
2003. A statistically significant decrease in incidence
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Table 1 Distribution (%) of combined continuous and sequential
products during 2000 and 2005 among women 50-59 years using
fixed combinations and the proportion (%) of norethisterone acetate
(NETA) and medroxyprogesterone acetate (MPA) as the progestogen
component in fixed continuous and sequential combinations

2000 NETA/MPA 2005 NETA/MPA
Combined continuous 60 73/27 68 59/39
Combined sequential 40 70/26 32 78720

between 2003 and 2007 was confined to women 50-
59 years of age (P < 0.05) and corresponded to a reduction
of 4.5% per year (Figs. 2, 3). Among women 50-59 years
the incidence pattern for ER™ (estrogen receptor positive)
tumors was similar to that of all invasive tumors. No sig-
nificant changes in incidence rates of lobular cancers or of
in situ cancers were observed during the period under study
(Fig. 3).

Among all invasive tumors in women aged 50-59 years,
72% were ER™ (estrogen receptor positive), 17% were
ER™ (estrogen receptor negative), and 11% had an
unknown estrogen receptor status. Ductal and lobular type
cancers represented 69 and 15%, respectively, of all inva-
sive cases.

Discussion

Multiple factors may influence breast cancer incidence
trends including temporal changes in reproductive patterns,
lifestyle factors associated with affluence, use of
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Fig. 2 Invasive breast cancer incidence in women in Stockholm-
Gotland, Vistra Gotaland, and Uppsala-Orebro region in Sweden per
year in 5-year age groups

mammography, and exogenous female sex hormones. Our
population-based study showed a decrease in breast cancer
incidence beginning in 2003 that was confined to women
50-59 years, the age group in which HRT use has been
most prevalent and the decrease in use has been largest
both in relative and absolute terms. With a time lag of
4-5 years between the start of the fall of HRT use and a
detectable decline in incidence, our findings are in line with
the observation that HRT associated increased risks of
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Fig. 3 Breast cancer incidence in women 50-59 years of age for
invasive cancer, ER-positive and ER-negative cancer, lobular and in
situ cancer per year in Stockholm-Gotland, Vistra Goétaland, and
Uppsala-Orebro region in Sweden

breast cancer disappear within a few years after discon-
tinuation of use [18, 19]. In some, but not all, earlier reports
the decrease in incidence was most pronounced for
ER"-tumors [1, 4, 6]. In the present study, ER*-tumors
represented 3/4 of all tumors in women 50-59 years of age
with a decrease in incidence closely resembling temporal
patterns for all cancers in this age group. Lobular cancers
have also been postulated to be particularly sensitive to hor-
monal stimulation. While a few investigators have reported
larger recent decreases in incidence for lobular cancers than
for ductal cancers [14, 20], we found no evidence of a dif-
ferent incidence pattern for the small subgroup of lobular
carcinomas available for analyses in the present study.
Saturation of mammography screening has been sug-
gested to explain a slight decline in US breast cancer
incidence observed in the years preceding the WHI report
[4], and also that it played a role for the continued decrease
up until 2004 [17]. Organized, invitational mammography
service screening was introduced gradually in Sweden
beginning in 1974, covered 85% of Swedish counties in
1992, and achieved full national coverage in 1997 [21].
While the age groups invited have varied between geo-
graphical regions and over time, the age group of particular
interest in the present study (50-59 years) was included
from the start in all programs with at least biennial invi-
tations, and a steady state can be expected to have been
reached well before year 2000. The incidence of in situ
cancers can be seen as a measure of mammography satu-
ration and utilization since this subtype most often is
detected by mammography. During the period under study,
the incidence rates of breast cancer in situ remained stable
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indicating no major changes in the use of mammography in
Sweden. Thus, it appears unlikely that patterns of mam-
mography use could explain our findings.

In Sweden, the most commonly used HRT therapies
have been continuous or sequential combinations of
estradiol and NETA or MPA (Fig. 1, Table 1). In the US
conjugated estrogens have predominated. The WHI ran-
domized placebo-controlled trial tested conjugated equine
estrogens (CEE) in continuous combination with MPA
[15]. Types of estrogen and progestogen and doses of the
hormones, as well as routes of administration may be
associated with different risks for the development of
breast cancer. Combinations of estrogen and progestogen
have been shown to confer a higher risk than estrogen-only
treatment [22], and continuous combined HRTs has been
suggested to confer a higher risk than sequentially
administrated HRTs [23]. However, in a review of the risks
and benefits of different HRT regimens it was concluded
that the WHI findings based on CEE also are consistent
with the risk profile for estradiol preparations [24].

Compared to the US and other countries, the decrease in
breast cancer incidence in Sweden appears to have been
more gradual and less rapid. This may reflect the differ-
ences in types of HRT used and that the prevalence of HRT
use started to decline in 1999, several years before the
release of the results of the WHI study. However, it should
be noted that a slight decline in HRT use was detectable
prior to 2002 also in the US [6]. The observation that breast
cancer risk increases after only a few years of HRT
exposure and that the risk declines within years of its
discontinuation is compatible with HRT acting through
growth stimulation of preexisting premalignant breast
epithelial cells. Somewhat later decline in breast cancer
incidence in Sweden compared with the US may reflect not
only differential growth promoting effects of different
HRT regimens, but possibly also differences in the pro-
portions of short- versus long-term users discontinuing
their treatment.

Strengths of the present study included the availability
of high quality detailed population-based clinical data to
assess incidence trends of breast cancer by subtypes. Like
most earlier post-WHI reports on breast cancer incidence
trends, individual level data on mammography use, or
hormonal therapy were unavailable. Our sales-based esti-
mates of time trends of prevalence of HRT use were in line
with results from earlier Swedish studies that have assessed
use from questionnaire data [25, 26].

In conclusion, our finding of a decreasing breast cancer
incidence trend in the age group previously most exposed
to HRT is unlikely to be explained by changes in mam-
mography utilization, registration routines in the Clinical
Quality Registries on breast cancer, or shifts in established
risk factors. If anything, an increase in the prevalence of
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postmenopausal obesity and changes in reproductive risk
factors (e.g., earlier menarche and postponement of child
bearing) would drive incidence trends in the opposite
direction. Taken together, our results indicate that HRT use
has been a driver of population rates of breast cancer also
in Sweden with changes in incidence patterns reflecting
country specific particulars of use.
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