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Abstract
Purpose—Most epidemiologic studies have detected no association between prior use of
antidepressants medications and breast cancer risk. Despite the uniform conclusion, there is a
continuous rise in the proportion of women using antidepressants lending support to further
monitoring of disease effects.

Methods—We conducted a population-based case-control study among 2,908 incident breast
cancer cases diagnosed from 2003 to 2006, and 2,927 control women from Wisconsin.
Associations between antidepressant use and breast cancer risk were evaluated using multivariable
logistic regression.

Results—The association between use of antidepressant medications and breast cancer risk was
null (OR=0.89, 95% CI 0.78–1.01). When stratified by type of antidepressant, use of selective-
serotonin reuptake inhibitors (SSRI) resulted in a similar risk overall (OR=0.85, 95% CI 0.72–
1.00) and among former and currents users. There were no associations between other types of
antidepressant classes and breast cancer risk. In assessing risks among the five most commonly
used antidepressants, we detected no association with fluoxetine, sertraline, venlafaxine or
buproprion hydrochloride. There was a reduction in risk of 36% (OR=0.64, 95% CI 0.45–0.92)
among paroxetine hydrochloride. When stratified by body mass index, there was a reduction in
risk associated with antidepressant users who were not overweight (OR=0.73, 95% CI 0.60–0.90),
but this association was null in overweight women (p-interaction=0.04).

Conclusions—Surveillance of health risks associated with antidepressant medications continues
to be of public health importance, though these medications are not likely to be associated with
breast cancer risk.
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INTRODUCTION
There is some biologic evidence that antidepressants are related to cancer risk. Certain
antidepressants promote mammary tumor growth in mouse models.1 Further, administration
of antidepressants has been associated with acute increases in prolactin levels in woman,2
and higher serum prolactin levels have been associated with increased breast cancer risk.3
Nevertheless, epidemiologic data have not supported these hypotheses.4
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Although there is uniformity in the overall null conclusion, a plaguing issue in prior research
has been the definition of antidepressant exposure. Discrepancies in studies include the type
of antidepressants used and introduction of new medications, the definition of minimum use
for “ever” use, women who had used antidepressants for short- versus long-durations, and
changes in prescription practices in classes of antidepressants utilized.5–15 Over the past 30
years, the most common class of antidepressant prescribed has changed from monoamine
oxidase inhibitor (MAOI) and tricyclic antidepressants (TCA) to selective serotonin
reuptake inhibitors (SSRI) and other reuptake inhibitors.16

Most importantly, though, has been the rapid increase in the prevalence of use of these
psychotropic medications. Among US women, the prevalence of use has nearly doubled
from 7.5% in 1988–1994 to 13.9% in 1999–2002, according to National Health and
Nutrition Examination Survey (NHANES) data.16 Long-term surveillance of cancer risk
among antidepressant users is imperative given the rising prevalence of use.

We evaluated the breast cancer risk associated with newer classes of antidepressants and
longer-term use in a population-based case-control study among incident breast cancer cases
and population controls in Wisconsin. Further, we sought to identify women who might be
at increased or decreased risk due to age and obesity. This recent population based case-
control study is representative of current US women’s antidepressant use patterns.

MATERIALS AND METHODS
Case Population

Eligible case women aged 20–69 years were diagnosed with incident invasive breast cancer
from 2003–2006 and reported to Wisconsin’s statewide tumor registry. Eligible case
subjects had a listed telephone number and driver’s license verified by self-report. A total of
4,021 breast cancer cases were eligible for the study. We were not able to interview all cases
due to inability to locate (n=198), subject refusal (n=747) or subject’s death (n=84). A total
of 2,992 women were interviewed (overall response rate 74%). Information collected from
four cases was considered unreliable by the interviewers, leaving a total of 2,988 case
women for analysis.

Selection of Controls
Controls were randomly selected from the community using a list of licensed drivers. All
eligible controls also had a publicly available telephone number. Controls were frequency
matched to the cases within 5-year age stratum. We identified 4,500 eligible women, but
were not able to interview all women due to inability to locate (n=327), subject refusal
(n=1,152) or subject’s death (n=16). A total of 3,005 women were interviewed (overall
response rate 67%). Information collected from one control was considered unreliable by the
interviewer, leaving a total of 3,004 controls for analysis.

Data collection
All potential study participants were mailed a letter introducing them to the study before
they were contacted on the telephone. All study subjects provided informed consent. A
trained interviewer administered a 30-minute telephone interview which elicited information
on current and past use of antidepressant medications. Women were asked the name of the
medication, how frequently they took the medication, the start and stop years, and how long
in total that they took the medication. Reasons for last use of the antidepressant were also
ascertained in a subsample of women. Women were also asked about demographic
characteristics, reproductive history, personal and family cancer history, physical activity,
smoking, and alcohol consumption.
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For each case, a reference date was defined as the registry-supplied date of invasive breast
cancer diagnosis.  For comparability, the control subjects, who were interviewed
contemporaneously with cases, were assigned an individual reference date.  A reference date
for each control was calculated based the normal distribution of time from diagnosis to
interview among the cases based on 5-year age-groups. Establishing a reference date was
done to maintain comparability between cases and controls, and to maintain interviewer
blinding to case-control disease status.  For example, if the average time to interview was
approximately 9 months for cases aged 50–54 years, then the control reference data was set
at 9 months prior to the interview. Reference age was defined as the woman’s age at the
reference date.  Only exposures that occurred at least a year prior to the assigned reference
date were included in analyses.

This study was approved by the Institutional Review Board (IRB) at the University of
Wisconsin, Paul P. Carbone Comprehensive Cancer Center.

Statistical Analysis
We excluded women from the analysis who did not respond to the questions regarding
antidepressant use (80 cases and 77 controls), so the final sample included 2,908 breast
cancer cases and 2,927 controls.

Ever use of antidepressant medication was defined as use for three months or more. A
woman was considered a current user if she reported use within 12 months of the reference
date including an episode at least three months in duration. Former use was defined as use
for at least three months duration, but prior to the 12 months preceding the reference date. A
woman was defined as a never user if she responded that she had never used or used
antidepressants for less than three months. In general, former users ceased their
antidepressant medication about 6–7 years before the reference date.

Duration of use was categorized as never, <2, 2–4, 5–9, and >10 years. We evaluated the
risk of breast cancer associated with antidepressant use overall and also by class of
antidepressant. Classes of antidepressants included selective serotonin receptor inhibitors
(SSRI), tricyclic antidepressants (TCA), norepinephrine-dopamine reuptake inhibitors
(NDRI), and serotonin-norepinephrine reuptake inhibitor (SNRI). There were too few
women who took monoamine oxidase inhibitors (MAOIs) to evaluate separately (<10
women). Women who reported the use of more than one type of antidepressant were
counted in the overall main effect of antidepressant use, but excluded from class-specific
analyses. We also calculated risk of breast cancer with the five most commonly used
antidepressants.

Women were classified as postmenopausal if they reported natural menopausal prior to the
reference date. Women who had at least one ovary and had a hysterectomy were classified
as premenopausal if their reference age was in the first decile of age at natural menopause
among the controls, and as postmenopausal if their reference age was in the highest decile
for age at natural menopause in the control group. A woman’s menopausal status was
considered unknown if she had undergone a hysterectomy without bilateral oophorectomy at
an intermediate age (second to ninth decile).

Odds ratios and 95 percent confidence intervals (CI) obtained from logistic regression
models were used to evaluate relative risks utilizing SAS version 9.1 (SAS Institute, Inc,
Carey, N.C.).17 Models were adjusted for age at reference date, year of interview, parity,
age at first live birth, body mass index at reference date, family history of breast cancer,
menopausal status, age at menopause, history of mammography (annual mammogram each
year in the last 5 years), and type of hormone use (none, estrogen-alone, estrogen plus
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progestin). Trends were evaluated by entering an ordinal term representing the category of
antidepressant use duration into a regression model.

To test for interaction of antidepressant use with body mass index and age, a cross-product
term was entered into the model, and the likelihood ratio test was used to test the difference
between the full model and reduced model.

RESULTS
Case women were significantly more likely than control women to report a first-degree
family history of breast cancer, having a higher education, being nulliparous, having a first
born child after age 30, having gained more 10 kg of weight since age 20, and taking
estrogen-progestin hormone therapy (Table 1).

Approximately 23% of control women had ever used antidepressants (Table 2). Overall,
there was no association between use of antidepressant medications and breast cancer risk
(OR=0.89, 95 % CI 0.78–1.01). Relations among former and current users were similar to
overall use. There was no dose-response relationship by duration of use (Table 2).

When stratified by type of antidepressant use, ever use of SSRI was not associated with
breast cancer risk (OR=0.85, 95% CI 0.72–1.00) (Table 2), which was similar among both
former and currents users. There were no associations between other classes of
antidepressant medications (i.e., TCA, NDRI or SNRI) use and breast cancer risk

The top five most commonly used drug preparations were fluoxetine hydrochloride,
sertraline hydrochloride, paroxetine hydrochloride, venlafaxine hydrochloride, and
buproprion hydrochloride (Table 3). There was a reduced risk of breast cancer associated
with former users of fluoxetine hydrochloride, but no association among ever or current
users. We detected a reduction in breast cancer risk associated with use of paroxetine
hydrochloride (OR=0.64, 95% CI 0.45–0.92), which was limited to current users. Further,
there was a suggestion of a decreasing trend with increasing duration of use of paroxetine
hydrochloride, though we lacked statistical power to detect a significant association (p-
trend=0.10). There were no other associations according to any of the four other types of
antidepressants and breast cancer risk.

We evaluated whether the risks of ever use of antidepressants and breast cancer risk might
be modified by age or obesity (Table 4). There was no suggestion of a difference in risk by
age for overall use, by type or duration. Among women who were not overweight (BMI<
25), there was a 27% reduction in breast cancer risk among ever users of antidepressants
compared never users (OR=0.73, 95% CI 0.60–0.90); on the contrary, women who were
overweight had no reduction in risk of breast cancer associated with ever use of
antidepressants (p-interaction=0.04) (Table 4). Both former and current users among not
overweight women had reductions in risk. Among non-overweight women, those who had
taken SSRI had 34% reduction in risk compared to never users (OR=0.66, 95% CI 0.51–
0.85); among women who were overweight, the association was null (OR=1.02, 95% CI
0.82–1.26) (p-interaction=0.01). There were no significant interactions with other classes of
antidepressants or duration of use.

We conducted a sensitivity analysis to understand whether the diagnosis of depression
versus the medical use of an antidepressant was associated with breast cancer risk. The
results were stratified by four identified indications for use: 1) depression; 2) anxiety; 3)
menstrual problems; and 4) other (e.g. pain). The majority of subjects used antidepressants
for depression or anxiety. The overall odds ratios for ever use of antidepressants remained
null in all four categories [depression (OR=0.81, 95 CI 0.66–1.01), anxiety (OR=0.70, 95%
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CI 0.41–1.21), menstrual problems (OR=1.50, 95% CI 0.70–3.37), and other (OR=0.88,
95% CI 0.57–1.35)]. These results suggest that confounding by indication was unlikely to be
an issue.

DISCUSSION
Similar to other research, we detected no strong association between ever use of
antidepressants and breast cancer risk.4 However, in some classes of antidepressants, breast
cancer risk was reduced. There was a decreased risk of breast cancer associated with use of
paroxetine hydrochloride and potentially fluoxetine. There is also evidence that
antidepressant users who were not overweight had a decreased risk of breast cancer.

Most studies have detected relative risks ranging from 0.7–1.3 for ever use of SSRIs.7–11,
13, 15 Our finding for a modest 0.9 odds ratio is within the range of previous studies. One of
the most recent and largest studies using the General Practice Research Databases in the UK
assessed both SSRI and TCA use and breast cancer risk in a nested case-control study.9 The
cases were identified and reviewed through the medical record system, and the exposure was
assessed using the drug database. Among 3,708 breast cancer cases and 20,000 controls, the
use of SSRIs was not associated with breast cancer risk (OR=0.98, 95% CI 0.81–1.19).
Among this study population, the prevalence of SSRI use in the controls was 4.4%, similar
to the prevalence reported in other study populations.7, 8 Approximately 12.2% of controls
in our study have used a SSRI, which most likely reflects the rise in use nationally.

The reduction in breast cancer risk associated with paroxetine hydrochloride was
unexpected. This medication was released to the market in 1992.18 Observational studies
began to specifically analyze the association of paroxetine hydrochloride and breast cancer
risk after an initial report of a seven-fold increased risk.6 Subsequent evaluations have
detected both modest decreased risks7–9 or no association with breast cancer.10, 15 Fulton-
Kehoe investigated the number of paroxetine prescriptions filled among women living in
western Washington and detected nearly a 50% reduction in breast cancer risk (OR=0.52,
95% CI 0.21–1.31) among women prescribed 11 or more prescriptions compared to non-
users.8 In our analysis, we did detect both a decrease in risk and a suggestion of dose-
response relationship with paroxetine hydrochloride use, which warrants further attention.

We had investigated the interaction between antidepressants and body weight one year prior
to the reference date given that body mass can affect the metabolism of medications. In our
analysis, women who were not overweight had a reduced risk of breast cancer associated
with antidepressant use, while women who were overweight showed no increased or
decreased risk of breast cancer. To our knowledge, this finding has not been reported
previously and should be further evaluated within sufficiently powered studies with
available data on body weight. We detected no differences by age.

One issue to be addressed is whether depression is a risk factor for breast cancer and
therefore, may be a confounder in the relationship between antidepressant use and cancer
risk. Depression has been associated with overall cancer incidence19, 20 and breast cancer.
21 In our stratified analysis of the indication of use, we did not detect any differences in the
overall association of antidepressant use and breast cancer risk, suggesting that confounding
by indication was unlikely to be an issue in these results.

As in all studies, the assessment of exposure is important. We relied on self-report of
antidepressant medication for this analysis. Some studies have utilized pharmacy database
records9, 10, 14 and others have relied on self-report.6, 7, 11, 15 One difficulty with
pharmacy database-linkage studies is the paucity of information on other potential
confounding factors, such as parity or mammography use. Overall recall of antidepressant
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medications appears to be moderate. In a validation study of self-report of antidepressants
and pharmacy records, the sensitivity of recall was 56% in cases and 58% in controls within
a two year period of use.22 The specificity of recall was nearly 100%. The median length of
time from cessation of antidepressant use to reference date was 7 and 6 years for cases and
controls, respectively. This suggests that our study might have under-ascertained exposure,
which is likely to be non-differential, and results could be biased towards the null, which
reflects our own current findings.

While epidemiologic evidence continues to suggest no strong overall breast cancer risk
associated with antidepressant use, further studies should continue to investigate this issue.
Women will continue to be using antidepressants for longer periods of time and for a variety
of medical conditions. The introduction of new antidepressants suggests that surveillance of
health risks associated with these medications is of public health importance.

Key Points

• Overall use of antidepressants is not associated with breast cancer risk.

• Use of paroxetine hydrochloride may be associated with a reduced risk of breast
cancer.

• Women who are normal weight have a reduced risk of breast cancer associated
with use of antidepressant medications.

• Women who are overweight have no reduction in risk of breast cancer with use
of antidepressant medications.

• Surveillance of health risks associated with antidepressant medications
continues to be of public health importance.
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Table 1

Percentage of selected demographic characteristics for breast cancer cases and population-based controls.

Cases (n=2908) Controls (n=2927)

Demographic Characteristics N (%) N (%) p-value

Mean age (SD), years 54.2 (8.9) 54.7 (9.0) 0.10

Family history of breast cancer 574 (19.7%) 421 (14.4%) <0.0001

College degree 942 (32.4%) 838 (28.6%) 0.004

Nulliparous 411 (14.1%) 359 (12.3%) 0.04

Age at first birth ≥ 30 years old 384 (13.2%) 281 (9.6%) <0.0001

Weight gain > 10 kg since age 20 years* 1047 (64.5%) 1032 (58.8%) 0.001

Annual mammogram in last 5 years 1709 (58.8%) 1576 (53.8%) 0.13

Age at menopause ≥ 55 years old† 231 (20.4%) 231 (19.9%) 0.72

Postmenopausal estrogen + progestin use only* 384 (23.7%) 342 (195%) 0.03

*
Among postmenopausal women (1624 cases, 1754 controls)

†
Among women with natural menopause (1130 cases, 1159 controls)
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Table 2

Risk of breast cancer according to duration and recency of antidepressant use overall and by class.

Cases (n=2908) Controls (n=2927)

Antidepressant use N N OR (95% CI)*

Never use 2292 2262 1.00 (Referent)

Any use

Ever use 616 665 0.89 (0.78–1.01)

  Former 166 200 0.82 (0.66–1.01)

  Current 450 465 0.92 (0.80–1.07)

Duration (years)

  < 2 211 247 0.83 (0.68–1.02)

  2–4 180 169 1.00 (0.80–1.25)

  5–9 124 139 0.87 (0.67–1.12)

  >10 101 112 0.87 (0.66–1.15)

Selective Serotonin Reuptake Inhibitors (SSRI)

Ever use 323 357 0.85 (0.72–1.00)

  Former 79 100 0.75 (0.55–1.02)

  Current 244 257 0.89 (0.73–1.07)

Duration (years)

  < 2 116 128 0.87 (0.67–1.13)

  2–4 105 109 0.89 (0.67–1.17)

  5–9 59 71 0.77 (0.54–1.09)

  >10 43 49 0.83 (0.55–1.27)

Tricyclic Antidepressant (TCA)

Ever use 48 53 0.90 (0.60–1.35)

  Former 18 20 0.93 (0.48–1.79)

  Current 30 33 0.89 (0.54–1.48)

Duration (years)

  < 2 14 18 0.86 (0.42–1.75)

  2–4 11 9 1.10 (0.45–2.72)

  5–9 9 9 1.04 (0.41–2.68)

  >10 14 17 0.78 (0.38–1.60)

Norepinephrine-dopamine reuptake inhibitors (NDRI)

Ever use 48 52 0.92 (0.62–1.38)

  Former 14 20 0.73 (0.37–1.46)

  Current 34 32 1.04 (0.64–1.71)

Duration (years)

  < 2 23 30 0.76 (0.43–1.32)

  2–4 15 9 1.65 (0.71–3.83)

  5–9 8 10 0.88 (0.34–2.25)

  >10 2 3 0.61 (0.10–3.70)

Serotonin-norepinephrine reuptake inhibitor (SNRI)
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Cases (n=2908) Controls (n=2927)

Antidepressant use N N OR (95% CI)*

Ever use 37 31 1.18 (0.72–1.92)

  Former 6 5 1.14 (0.34–3.83)

  Current 31 26 1.18 (0.70–2.02)

Duration (years)

  < 2 14 14 0.95 (0.45–2.03)

  2–4 12 10 1.27 (0.54–2.98)

  5–9 10 7 1.37 (0.52–3.65)

  >10 1 0 -

*
Adjusted for age, year of interview, parity, age at first live birth, family history of breast cancer, body mass index, menopausal status, age at

menopause, mammography, and type of hormone use.
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Table 3

Risk of breast cancer according to duration and recency of the five most commonly used antidepressant.

Cases Controls

Antidepressant use N N OR (95% CI)*

Never use 2296 2265 1.0 (Referent)

Fluoxetine hydrochloride

Ever use 106 114 0.88 (0.67–1.16)

  Former 24 48 0.47 (0.28–0.77)

  Current 82 66 1.18 (0.85–1.67)

Duration (years)

  < 2 30 46 0.60 (0.38–0.97)

  2–4 23 24 0.95 (0.53–1.71)

  5–9 22 20 1.02 (0.55–1.90)

  >10 31 24 1.22 (0.71–2.11)

Sertraline hydrochloride

Ever use 94 90 0.98 (0.73–1.33)

  Former 29 28 1.02 (0.60–1.73)

  Current 65 62 0.97 (0.67–1.38)

Duration (years)

  < 2 41 41 0.97 (0.62–1.51)

  2–4 34 20 1.57 (0.90–2.76)

  5–9 14 18 0.69 (0.34–1.41)

  >10 5 11 0.43 (0.15–1.25)

Paroxetine hydrochloride

Ever use 52 80 0.64 (0.45–0.92)

  Former 17 19 0.89 (0.45–1.74)

  Current 35 61 0.57 (0.37–0.86)

Duration (years)

  < 2 23 26 0.93 (0.52–1.65)

  2–4 18 30 0.54 (0.30–0.98)

  5–9 9 17 0.53 (0.24–1.21)

  >10 2 7 0.31 (0.06–1.51)

Venlafaxine hydrochloride

Ever use 30 35 0.78 (0.47–1.29)

  Former 5 5 0.94 (0.27–3.30)

  Current 25 30 0.75 (0.44–1.30)

Duration (years)

  < 2 9 11 0.74 (0.30–1.83)

  2–4 15 18 0.75 (0.38–1.51)

  5–9 5 5 0.94 (0.27–3.32)

  >10 1 1 0.94 (0.06–15.11)

Bupropion hydrochloride
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Cases Controls

Antidepressant use N N OR (95% CI)*

Ever use 53 48 1.09 (0.73–1.63)

  Former 16 16 1.02 (0.51–2.06)

  Current 37 32 1.12 (0.69–1.83)

Duration (years)

  < 2 26 23 1.11 (0.63–1.97)

  2–4 16 10 1.54 (0.69–3.45)

  5–9 9 12 0.79 (0.33–1.90)

  >10 2 3 0.61 (0.10–3.70)

*
Adjusted for age, year of interview, parity, age at first live birth, family history of breast cancer, body mass index, menopausal status, age at

menopause, mammography, and type of hormone use.
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