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Abstract
Introduction: Oral contraceptives (OC) have been shown to give a
transient increased breast cancer risk. However, studies on breast
cancer survival after OC use are sparse and conflicting.
Aim: The aim of this study was to examine previous use of OC in
relation to survival after breast cancer diagnosis.
Methods: Data was collected from Malmö Diet and Cancer Study,
with baseline examinations between 1991 and 1996. Out of 17035
women who completed all study parts, 765 women with incident
breast cancer were included in this study. Kaplan Meier and Cox
Proportional Hazards analyses, with 95% confidence intervals (CI),
were used to study OC in relation to breast cancer-specific and
overall survival. All analyses were stratified on age at diagnosis.
Results: Women who had ever used OC were younger and more
often had grade III tumors than those who had never used OC.
Breast cancer-specific survival in women who ever had used OC
was better when adjusting for BMI, socioeconomic status as well
as tumor characteristics. However, when adjusting for age at
diagnosis, the results did not remain significant (0.68, CI 95% 0.391.18). Stratified analyses on age at diagnosis (40-55, 56-70 and ≥
71) showed no statistically significant associations.
Conclusion: In this study we could not demonstrate a significant
effect of OC use on breast cancer survival.
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Abbreviation List
BMI: Body Mass Index; CI: Confidence Interval; ER: Estrogen
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Health Problems; IHC: Immunohistochemistry; KM: Kaplan Meier;
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Introduction
More than half a million women between the ages of 15 and 44
years use OC in Sweden today and more than 100 million worldwide
[1,2]. Large-scale studies on OC have shown a significant association
between use of OC and a slightly increased breast cancer risk [3-6].
In some studies, OC pose a higher risk of breast cancer recurrence,
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but there is still no conclusive evidence on whether OC affect survival
after breast cancer [7-15].
The breast tissue develops under the influence of sex hormones.
This process starts in fetal life and the tissue is fully developed after
the first full-term pregnancy [16]. Characteristic of breast cancer is
that regulatory systems of the sex hormone and other growth factors
are usually mutated [17]. Consequently, some types of breast cancer
grow faster under the influence of sex hormones. The normal cyclic
pattern of breast tissue proliferation has been shown to be altered
during use of OC suggesting OC to have a potential role in breast
cancer differentiation and may influence the prognosis after breast
cancer [18,19]. Furthermore, the level of proliferation in the breast
cancer tissue has been seen to differ in OC users compared to
never users, as do TNM-stage and grade (Elston-Ellis) at diagnosis
[14,19,20].
A prospective population-based cohort, the Malmö Diet and
Cancer Study (MDCS), provided information on use of OC, lifestyle
factors and tumor characteristics such as expression of hormonal
receptors, histological grade and vital status. Of 17035 women that
participated in baseline examinations, 765 were diagnosed with
incident breast cancer until end of follow-up for this study.
The aim of this study was to examine previous use of OC in
relation to survival after breast cancer diagnosis. Our a priori
hypothesis is that women who have used OC have a poorer breast
cancer prognosis. This is based on previous research that suggests
that OC users get a more aggressive type of cancer histologically
speaking as well as a slightly increased, even though transient, breast
cancer risk [3-6,14,19].

Material and Methods
The Malmö Diet and Cancer Study
The Malmö Diet and Cancer Study started in 1991 and residents
in Malmö born between 1923 and 1950 were invited to participate.
Both personal invitations and public advertisements were used in the
recruitment strategy. The only predetermined exclusion criteria were
mental retardation and language problems. A total of 68905 out of
74138 individuals participated in this prospective cohort study [21].
Between 1991 and 1996, the baseline examinations were
conducted. One trained nurse performed the physical examination,
measurements of weight and height and the questionnaire consisted
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Figure 1: The Malmö Diet and Cancer Study (MDCS); The flow chart illustrates the selection of the study population; A total of 765 cases were further analyzed.

of questions on dietary habits, other lifestyle factors and exposure
to OC. Socioeconomic status was also collected at baseline and was
defined as worker, civil servant and businessman. Of the 28098
participants who completed all study parts, 17035 were women and
formed the basis of the female cohort in MDCS [21].

Oral contraceptives
Information on OC, i.e., whether they had ever or never used OC,
was collected from the questionnaire. No information on type of OC
or duration of use was available.

Follow-up and endpoints
All women were followed until 31st of December 2011. Information
on vital status was retrieved from Swedish Cause of Death Registry.
Tumor data were only available up until 31st of December 2007; hence
all breast cancer cases diagnosed after this date were excluded from
this study. Information on endpoint status was retrieved from The
Swedish Cancer Registry and from The Southern Swedish Regional
Tumor Registry, due to a delay in the national registry [22].
Two different endpoints were used i.e., breast cancer-specific
mortality, and death from all causes (overall survival). Breast cancerspecific death, defined as breast cancer as cause of death and breast
cancer as a part of a multiple cause of death, was used as the primary
endpoint. International Statistical Classification of Disease and
Related Health Problems (ICD) codes used for identification of cause
of death were C50 (ICD 10) and 174 (ICD 9).

Histopathological analyses
Histopathological analyses were performed and described
according to the WHO classification. All tumors were re-evaluated
by one senior pathologist [23]. The tumors were graded according
to Nottingham classification (Elston and Ellis) into a three-graded
scale [24]. As described by Borgquist, et al. tissue micro arrays were
constructed and used for immunohistochemical analyses (IHC). An
evaluation was made twice, and in case of inconsistency a third survey
was performed, and based on these a decision was made [23]. IHC
analyses were performed to confirm the nuclear expression of Ki 67,
PgR, ER and p27. These markers were all dichotomized, with ≤ 10%
being the cut-off for low expression and > 10% being high expression.
As data of gene amplification of HER2 was not available, the
classification of HER2 expression was made according to wellestablished clinical practice in Sweden with immunohistochemical
analyses. The tumors were characterized as either HER2 moderate/
strong (2+ and 3+) or negative/weak (0 and 1+). Tumors were
considered positive when scored 3+ on IHC staining or when they
received a score of 2+ and were additionally verified with Fluorescence
in Situ Hybridization (FISH) described elsewhere [23,25].

Study population
Of a total of 1498 women with a breast cancer diagnosis, 476 cases
had a prevalent breast cancer diagnosis, 11 missed necessary followup data and 246 were diagnosed after 31st of December 2007. All these
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cases were excluded from the study; hence our study population
consisted of 765 women with incident breast cancer (Figure 1).

Statistical methods
For descriptive analyses, the Pearson Chi-Square test and MannWhitney U-test were used where appropriate.
Kaplan Meier curves were plotted to illustrate survival in
relation to breast cancer specific death/overall death and use of
OC. Complementary log-rank tests were made. If the assumption
of proportionally was met, survival analyses with Cox Proportional
Hazard analyses were performed to estimate hazard ratios (HR) on
breast cancer-specific and overall survival with a 95% CI. The time
scale used was time from breast cancer diagnosis until the previously
described endpoints or end of follow-up. All survival analyses were
adjusted for age at diagnosis, BMI, socioeconomic status, tumor size,
lymph glandular involvement, tumor grade, ER, PgR Ki 67, HER2 and
p27 in multivariate analyses. These are well-established or potential
factors that could influence breast cancer survival [10,17,26,27]. The
analyses were further stratified by age at diagnosis. Age at diagnosis
was divided into three groups, 40-55 years (n = 116), 56-70 years (n =
471) and 71 years and older (n = 177) based on incidence and survival
data. Studies have shown a high percentage of deaths attributed to
breast cancer in women younger than 55 years, and age-specific
incidence slightly decreases for women aged 70-74, motivating cutoffs accordingly [28,29].
All analyses were made in IBM SPSS version 22.
Ethical approval was obtained from the ethics committee of Lund
University. Ethical approval number: LU51-90,DNR652/2005

Results
Descriptive analyses
Age at diagnosis ranged from 44 to 73 years. At follow-up, a total
of 572 women were alive, 191 had died and two were lost to follow-up.
Of these, 115 deaths were attributed to either breast cancer directly or
breast cancer as part of a multiple cause of death.
Women who ever had used OC were significantly younger
at diagnosis. The BMI scores were significantly lower amongst
women who had ever used OC. The socioeconomic status differed
significantly, with lower educational status amongst women who
had never used OC. In the group of women who had used OC, the
expression of PgR was more frequently low and they had more grade
III tumors than the women who had never used OC (Table 1).

Survival analyses
Kaplan Meier curves: In Kaplan Meier curves on ever/never use
of OC assumption of proportionality were met (Figure 2). Moreover,
a statistically significant difference in breast cancer-specific survival
was found (log-rank, p value 0.01). After stratification on age at
diagnosis another three Kaplan Meier curves were performed. In
the age group 40-55 there is a crossing of lines after approximately
ISSN: 2474-1353

• Page 2 of 7 •

Table 1: Distribution of potential risk factors, prognostic and predictive factors in ever and never use of oral contraceptives.
Oral Contraceptives
Total: 765

Ever

Never

400

364

Significance

Missing
N=1

Column percent (median, range and n(cases) in italics)
Age at breast cancer diagnosis
61 (45-81)

66 (48-84)

< 0.001a

0

40-55

21.5 (86)

8.2 (30)

-

0

56-70

66.8 (267)

56.0 (204)

-

0

11.8 (47)

35.7 (130)

-

0

24.38

25.46

< 0.001a

0

Civil servant

67.1

52.8

< 0.001b

10

Worker

27.6

41.9

5.3

5.3

15 (1-171)

15 (1-231)

0.66a

27

Yes

33.5

32.5

0.78b

93

No

66.5

67.5

I

28.1

26.8

0.03b

74

0.04b

223

0.60b

150

0.11b

213

0.69b

166

0.69b

187

Median
Stratified age groups

71BMI
Median
Socioeconomic status

Businessman
Size of tumor
Median
Lymph glandular involvement

Grade
II

43.7

52.6

III

28.1

20.6

High

43.8

52.5

Low

56.2

47.5

High

86.2

87.6

Low

13.8

12.4

Moderate/Strong

33.9

27.6

Negative/Weak

66.1

72.4

High

67.7

69.2

Low

32.3

30.8

High

31.2

29.6

Low

68.8

70.4

PgR

ER

HER2

P27

Ki67

a

Mann Whitney U test

b

Pearson Chi square test

12 years of follow-up (Figure 3A). Prior to this point the ever users’
graph had a less incline, indicating a better survival, though not
significant with a log-rank test (p value 0.45). In the age group 56-70
no difference in survival could be observed (Figure 3B). The oldest
women at diagnosis had better survival amongst the ever users of OC
(log-rank, p value 0.03) (Figure 3C). Kaplan Meir Curves were plotted
on overall survival and did not differ from breast cancer-specific
death (data not shown).
Cox proportional hazard: In Cox analyses for breast cancer-specific
and overall survival, a better survival was noted in the crude analyses for
ever users of OC. However, in the multivariate analyses this association
did not remain statistically significant (Table 2A and Table 2B).
Age was the factor affecting the HR the most; hence, stratification
on age was made. In age-stratified survival analysis the oldest
women who had ever used OC showed significantly better breast
cancer-specific survival, these results did not remain significant in
multivariable analyses (Table 3A). The same pattern was seen when
analyzing overall survival (Table 3B).
Even though not significant, the HR in all stratified groups
measured less than one. This was most distinctive in the youngest and
the oldest age groups.
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Discussion
The aim of this study was to examine if OC had an impact on
breast cancer survival. We could not find significant associations
between OC use and breast cancer survival in multivariate analyses.

Methodological considerations
Information on OC use was collected as either never or ever use
in the questionnaire. Information such as type of OC, age at first
use, duration or time since cessation, were not collected and could
hence not be obtained. However, a previous study has shown that
neither type nor duration of OC use was associated with risk of death
from breast cancer [8]. A recently published report from the Nurses’
Health Study shows a higher risk of breast cancer death with increased
duration [30]. Yet another from Holmberg, et al. demonstrate a lower
risk of death in short-term users compared to never users [9]. We
suggest that the matter is not yet settled.
Breast cancer risk factors seem different from factors affecting the
breast cancer prognosis. Important risk factors such as age at first use
and use before first childbirth do not seem to affect the breast cancer
prognosis [8,9]. This is information that could not be retrieved in this
study and was not adjusted for. Considering recent research on use
ISSN: 2474-1353
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Figure 3B: Kaplan Meier Curve showing breast cancer-specific survival
amongst women aged 56 to 70. Beneath, a life table demonstrates the cohort
during the different intervals. “n”, the number of women entering the specific
interval. Events, deaths during that specific interval.

Figure 2: Kaplan Meier Curve showing breast cancer-specific survival in ever
and never users of oral contraceptives. Beneath, a life table demonstrates the
cohort during the different intervals. “n”, the number of women entering the
specific interval. Events, deaths during that interval.
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Figure 3A: Kaplan Meier Curve showing breast cancer-specific survival
amongst women aged 55 or younger. Beneath, a life table demonstrates the
cohort during the different intervals. “n”, the number of women entering the
specific interval. Events, deaths during that specific interval.

patterns we acknowledge duration of OC use as a potential confounding
factor, thus, a shortage of information is a limitation in our study and
should of course be taken into account when interpreting our findings.
Nilsson et al. Int J Womens Health Wellness 2016, 2:039

0

0

Figure 3C: Kaplan Meier Curve showing breast cancer-specific survival
amongst women aged 71 and above. Beneath, a life table demonstrates the
cohort during the different intervals. “n”, the number of women entering the
specific interval. Events, deaths during that specific interval.

The variable ever/never use of OC used in our study was complete
for the entire studied group of breast cancer cases with one exception
only, and previous studies have shown self-reported information on
OC to be valid [31].
Another important limitation in this study is the lack of
information on metastatic disease and breast cancer treatment.
ISSN: 2474-1353
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Table 2A: Breast cancer-specificsurvival in relation to OC use.
n

HR crude (95% C.I.)

d/m

HR adjusteda (95% C.I.)

d/m

HR adjustedb (95% C.I.)

d/m

Total BC cases

765

764

115/1

755

113/10

413

OC never

364

1.00

67/0

1.00

66/4

1.00

70/352
43/170

OC ever

400

0.63 (0.44-0.91)*

48/0

0.76 (0.51-1.13)

47/5

0.68 (0.39-1.18)

27/181

N(number) stands for total cases included in the analysis, d for total deaths and m for missing data.
a

Adjusted for age, BMI, and socioeconomic status

b

Adjusted for age, BMI, socioeconomic status, size of tumor, lymphnode involvement, grade of tumor (according to Nottingham), PgR, ER, HER2, P27, Ki67.
Table 2B: Breast cancer-specific survival in relation to OC use, stratified by age at diagnosis.
HR crude (95% C.I.)

n
40-55

d/m

116

HR adjustedc (95% C.I.)

d/m

18/0

HR adjustedd (95% C.I.)

d/m

18/1

16/48

OC never

30

1.00

6/0

1.00

6/0

1.00

6/15

OC ever

86

0.69 (0.26-1.84)

12/0

0.77 (0.28-2.11)

12/1

0.80 (0.20-3.03)

10/33

56-70

471

60/1

59/6

35/223

OC never

204

1.00

28/0

1.00

28/1

1.00

19/96

OC ever

267

0.98 (0.59-1.63)

32/1

0.94 (0.56-1.57)

31/5

0.83 (0.41-1.70)

16/127

71-

177

37/0

36/3

19/80

OC never

130

1.00

33/0

1.00

32/3

1.00

18/59

OC ever

47

0.33 (0.12-0.93)*

4/0

0.35 (0.12-1.01)

4/0

0.17 (0.02-1.40)

1/21

N (number) stands for total cases included in the analysis, d for total deaths and m for missing data.
Adjusted for BMI, and socioeconomic status

c

d
*

Adjusted for BMI, socioeconomic status, size of tumor, lymphnod einvolvement, grade of tumor (according to Nottingham), PgR, ER, HER2, P27, Ki67.

Significance. Confidence interval separate from 1.00.
Table 3A: Overall survival in relation to OC use.
n

HR crude (95% C.I.)

d/m

HR adjusteda (95% C.I.) d/m

HR adjustedb (95% C.I.)

d/m

190/1

755

413

107/352

Total BC cases

765

764

185/10

OC never

364

1.00

115/0

1.00

114/4

1.00

69/170

OC ever

400

0.58 (0.43-0.77)*

75/0

0.77 (0.56-1.10)

71/5

0.67 (0.43-1.04)

38/181

N (number) stands for total cases included in the analysis, d for total deaths in analyses and m for missing data.
a

Adjusted for age, BMI, and socioeconomic status

b

Adjusted for age BMI, socioeconomic status, size of tumor, lymphnod einvolvement, grade of tumor (according to Nottingham), PgR, ER, HER2, P27, Ki67.
Table 3B: Overall survival in relation to OC use, stratified by age at diagnosis.
n

41-55

HR crude (95% C.I.)

116
OC never
OC ever

56-70

d/m

HR adjustedc (95% C.I.)

24/0

d/m

HR adjustedd (95% C.I.)

d/m

23/1

19/48

30

1.00

8/0

1.00

8/0

1.00

7/15

86

0.68 (0.29-1.59)

16/0

0.72 (0.30-1.74)

15/1

0.72 (0.22-2.30)

12/33

471

101/0

98/5

55/223

OC never

204

1.00

49/0

1.00

49/1

1.00

32/96

OC ever

267

0.96 (0.65-1.42)

52/0

0.90 (0.60-1.34)

49/4

0.72 (0.41-1.25)

23/127

71-

177

65/0

64/3

33/80

OC never

130

1.00

58/0

1.00

57/3

1.00

30/59

OC ever

47

0.33 (0.15-0.72)*

7/0

0.34 (0.16-0.76)*

7/0

0.38 (0.11-1.30)

3/21

N(number) stands for total cases included in the analysis, d for total deaths in analyses and m for missing data.
Adjusted for BMI, and socioeconomic status

c

d
*

Adjusted for BMI, socioeconomic status, size of tumor, lymphnod einvolvement, grade of tumor (according to Nottingham), PgR, ER, HER2, P27, Ki67.

Significance. Confidence interval separate from 1.00

However, tumor size, lymph node involvement and tumor grade
i.e., known important prognostic factors, were adjusted for in the
multivariate analyses.

We chose to use both breast-specific death and death from all causes
as endpoints to identify potential misclassification of breast cancerspecific death.

Representativeness and validity of endpoints

Previous studies

Approximately 40% of the invited women in the MDCS
completed the study. Ethnic Swedes and women with higher
socioeconomic status may be overrepresented [21]. This may of
course have caused a selection bias and an unrepresentative study
population. However, since this study is of relative survival and not
absolute survival, we believe our results to be less affected by this bias.
All tumor endpoints were collected with linkage of personal identity
number to the Swedish Cancer Registry and the regional branch. The
data are considered valid because of the completeness of the registries
[32,33]. Vital status was obtained from the Swedish Cause of Death
Registry, and due to the individual personal identity number that all
residents in Sweden are given, the completeness is close to 100% [34].

According to Russo, et al. the breast tissue is not fully developed
until the first full-term pregnancy. Carcinogens have greater impact
on undifferentiated breasts; consequently breast tissue following a
pregnancy becomes less sensitive to malignant transformation [16].
Could OC interfere with this sensitivity, and in that case contribute
to a type of breast cancer that differs in histological expression and/
or breast cancer prognosis? Since we had no information on time of
first use, this aspect could not be examined in this study. Studies have
shown a different pattern and higher proliferation in healthy breast
tissue in women using OC compared to women not using OC [18,35].
Garcia y Narvaiza, et al. showed that the breast tissue proliferation
was significantly higher during the first week of the menstrual cycle in
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healthy OC users, whereas normally the proliferation rate is highest
during the luteal phase [18]. A difference in Ki67 density in the breast
cancer tissue due to exposure to OC could not be demonstrated in this
study; however, previous research has shown that early exposure to
OC could lead to a more aggressive disease i.e., a higher proliferation
rate of the tumor cells [19].
In this study, women who had used OC were younger. Sauerbrei,
et al. demonstrate the same pattern; however, their study was made on
node positive breast cancer only and hence is not directly comparable
to our results [11]. In accordance with this study, Sauerbrei, et al.
could not see any difference in tumor size between users and nonusers of OC [11]. Schönborn, et al. found OC caused women to more
often get grade III tumors in conformity with our results [14]. As
grade III is the most aggressive tumor type histologically, one could
expect a higher death rate amongst these patients.
This does not seem to be the case, based on results from this
study and earlier research [14]. At least one study to our knowledge
reported more advanced disease (according to TNM-stage) in women
who had never used OC compared to those who had ever used it [20].
Hence, there is not yet evidence for definite co-variation of tumor
characteristics and OC use.
As to the risk of death from breast cancer there are conflicting
results in the research field. Trivers, et al. demonstrate results
indicating that OC use could influence survival negatively [13]. Other
studies found no difference in survival between exposed and nonexposed patients [8,9,11,12,15]. Better survival has also been described
in current long-term OC users [14]. According to Reeves, et al. the
risk of dying decreases with increasing time after cessation of OC
[10]. Saxe, et al. showed interesting results, where OC was associated
with increased recurrence but not death [7]. These studies were not all
homogenous. Some of them studied mostly premenopausal women
and therefore the results cannot be directly compared with our study.
In this study, univariate analysis shows a significantly better survival
in women who ever had used OC. This could not be confirmed in
multivariate analyses, suggesting no effect of OC use on breast cancer
survival. Still, in several of the multivariate subgroup analyses the HR
showed protective associations, suggesting a difference in survival,
though this was not statistically significant. This indicates a possibility
of type II errors in these analyses considering the low numbers of
deaths and the total number of participants in these subgroups.
To our knowledge it is not yet settled whether duration of use
influences survival in breast cancer [8,9,30]. However, duration could
have a confounding effect on breast cancer-specific survival. If the
duration pattern of use has changed over time, this could perhaps
partially explain some of the variations in the different age groups.
However, as already mentioned, whether duration of use affects
survival after breast cancer diagnosis is still uncertain. Another factor
that could contribute to explaining the potential survival difference
between age groups is that older women die from illnesses other than
their breast cancer.
Hypothetically, the difference in biological treatment between
older and younger women could contribute. Decreased recurrence
has been observed in OC users with aromatase inhibitors [36]. To our
knowledge there is no study on OC´s impact on breast cancer-specific
survival after hormonal therapy.
Whether OC affects the breast cancer-specific mortality is not
yet settled. Our results point towards no survival difference, thus
supporting the conclusions from the majority of previous studies.

Conclusion
This study found no statistically significant difference between
ever and never use of oral contraceptives on breast cancer survival
when adjusting for potential confounders.
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Novelty and Impact Description
Previous studies have shown that use of oral contraceptives gives
a transient higher risk of getting breast cancer. However, whether use
of oral contraceptives could affect breast cancer survival is sparsely
investigated. The studies that do exist show conflicting results. The
results from this research show that use of oral contraceptives does
not influence breast cancer survival.
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