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Abstract

Background: The decision to use a contraceptive and the choice of method of contraception is partly informed by
its effects on the health of users. The impact of a contraceptive on the incidence of cancer may be regarded as of
greatest significance.

Objective: To present a review of literature on the association between cancer and use of Oral Contraceptives (OCs),
Depot Medroxyprogesterone Acetate (DMPA)and Intrauterine Contraceptive Devices (IUDs).

Methods: This was a narrative review in which studies were identified through a search of the CINAHL, MEDLINE
and EMBASE databases. Included are studies assessing the association between cancer and OCs, DMPA or IUDs
published in English up to March, 2017. Overall, 27 studies were selected: 16 examined association with use of
OCs, eight assessed association with IUDs and eight with DMPA. Data from the selected studies were extracted as
reported in the studies.

Results: Oral Contraceptives (OCs) are associated with a slight or no increase in the risk of breast cancer: 49 instead
of 44 per 10,000 women, confined to use within the last 10 years. However, OCs do not alter the risk of mortality
from breast cancer. Use of OCs for >5 years in the presence of HPV infection may increase the risk of and mortality
from cervical cancer. OCs are inversely associated with endometrial, colorectal and ovarian cancer (50%, 20-30%,
and 30-40% lower risk for ever- compared to never-use, respectively). Overall, there was a decrease in the incidence
of cancer by 10 to 45 per 100,000 women per year in OCs users. The association between DMPA and breast cancer
may be similar to that of OCs use. Overall, a higher risk of cancer (7% increase in incidence) has been reported in
levonorgestrel-releasing IUDs users.

Conclusion: Use of OCs is associated with a lower risk of cancer. The association between cancer and use of
contraceptives other than OCs merits further assessment.
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Introduction

Contraceptives play a big role in reducing unwanted
pregnancies and lowering maternal mortality rates.
Indeed, the annual global maternal mortality rate
declined by 34% in the period 1990 to 2008; avoidance
of 1.7 million deaths in this period was attributed to
fertility decline, which may partly be due to availability
of contraceptives (1). Knowledge of non-contraceptive
benefits afforded by a method may improve its uptake
().

Two of the central questions when choosing or
discontinuing use of a contraceptive method are
about its negative consequences and beneficial
effects. Beyond the obvious question of the efficacy
of any contraceptive method, it can be argued that
the most important of these is possible impact on the
risk of cancer, which is both a personal and a public-
health issue. Although the association between Oral
Contraceptives (OCs) and the risk of cancer has widely
been studied, not enough attention has been given to
the other methods of contraception. The aim of this
review is to present an overview of current information
on use of OCs, Depot Medroxyprogesterone Acetate
(DMPA) and Intrauterine Contraceptive Devices (IUDs)
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and the risk of cancer. Knowledge of the association
between contraceptives and cancer is useful for health
practitioners in evidence based decision-making and
practice.

Materials and Methods

For this review article, studies assessing the association
between use of contraceptives and the risk of cancer
were identified through a literature search using
EMBASE, CINAHL and MEDLINE databases using the key
words (‘cancer’/tumour’/'neoplasm) and (‘injectable
contraceptive agent’/ ‘'medroxyprogesterone acetate’)
and ‘oral contraceptive’and (‘intrauterine contraceptive
device'/intrauterine contracept*) and ‘cancer risk’
Included are studies published in English up to March,
2017. Reference lists were examined for additional
relevant studies. Studies were not included/excluded
based on quality; however, relevant comments on
study limitations are made. Studies that had already
been included in a pooled analysis, meta-analysis or
systematic review were not again individually selected.
A total of 27 articles were identified. Of these, 16 studies
assessed the association of cancer and use of OCs, eight
reported on the association with use of DMPA, and
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eight examined the association with IUDs (some studies
investigated more than one type of contraceptive).
Findings were extracted as reported in the studies.

Use of combined oral contraceptives and the
risk of cancer

Breast cancer

Use of hormonal contraceptives may influence the
risk of breast cancer, this being a hormonally sensitive
tumour. In a 1996 collaborative re-analysis of 54 studies
in 24 countries, use of combined OCs was associated
with higher risk of localised breast cancer in current and
recent users (current users: relative risk [RR] = 1.24; 95%
Cl=1.15-1.33, 1-4 years and 5-9 years after cessation of
use RR=1.16; 95% Cl = 1.08-1.23, and RR = 1.07; 95% ClI
= 1.02-1.13, respectively). No association was observed
10 years after cessation of use, (RR=1.01; 95% Cl = 0.96-
1.05). In addition, there was no difference in RR of breast
cancer in relation to type of combined OCs formulation
(oestrogen and progestagen type), dosage, duration
of use, or family history of breast cancer. Furthermore,
compared to never-users, breast cancer diagnosed in
ever-users of combined OCs, including those diagnosed
10 or more years after discontinuation of use, were
more likely to be localized (RR = 0.88; 95% Cl = 0.81-
0.95); hence, there was a better prognosis for ever-users
compared to never-users of combined OCs. In this
study, there were limited data regarding use beyond 20
years and participants who had stopped use =10 years
ago were more likely to have used medium- or high-
dose preparations (3). In a subsequent review article,
most of the studies reported no increase in the risk of
breast cancer among oral-contraceptive users. The few
that reported an elevated risk, showed a progressive
decline in the strength of this association following
discontinuation of use. In addition, risk did not differ
according to the composition of OCs used (4).

Consistent with the above findings, a case-control
study in South Africa reported a higher risk of breast
cancer in recent users (within 10 years) of injectable
or oral contraceptives (odds ratio [OR] = 1.66; 95%
Cl = 1.28-2.16, P <0.001), with no difference in risk 10
or more years after last use (OR = 1.11; 95% Cl = 0.91-
1.36, P = 0.3) compared to never-users. There was also
no relationship between risk and duration of use of
hormonal contraceptives (P = 0.4). A trend towards
lower risk with longer duration since last use was
observed (P = 0.004). Of note is that, in this study, OCs
were assumed to be combined OCs, whereas injectable
contraceptives were assumed to be progestogen-
only preparations. However, there was no statistically
significant difference in risk among recent users of
injectable contraceptives exclusively (OR = 1.83; 95% Cl
= 1.31-2.55), OCs exclusively (OR = 1.57; 95% Cl = 1.03-
2.40), and users of both (OR = 1.50, 95% Cl = 1.04-2.17),
P - heterogeneity = 0.6 (5).
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In contrast, a cohort study found no increase in risk
of breast cancer among users of OCs; on the contrary,
an inverse association was observed with onset of use
at less than 29 years of age (hazard ratio [HR]= 0.68; 95%
Cl = 0.46-1.00), compared to never-use. Participants in
this study had used OCs for a short time, the median
duration of use being two years. In addition, the study
had low power and lacked information on specific type
of OCs used (6).

The association between OCs and breast cancer
could be attributed to detection bias (increased
surveillance). Because women using OCs visit health
facilities to renew their prescriptions, they are more
likely to undergo a physical examination and therefore
benefit from possible early detection of breast cancer
(7). On the other hand, OCs may simply affect the rate
of growth of tumours that are already present. Indeed,
the observation that higher risk is confined to the first
10 years after discontinuation of use and the lack of
association of risk with duration of use of combined
OCs are both more in support of a promotional effect
than a genotoxic effect (3). Oestrogens are thought to
promote proliferation of ductal epithelial cells leading
to an increase in the risk of DNA errors or replication of
cells with genomic damage; progestagens may have a
synergistic effect (5).

In conclusion, these studies suggest that theincrease
in risk of breast cancer among OC users is minimal or
absent and is confined to current or recent users (4). The
absolute risk of breast cancer in ever-users compared
with never-users is small. For instance, for the period
from onset of use until 10 years after cessation of use,
there will be an extra 5 breast cancer cases (49 instead
of 44) per 10,000 women if combined OCs are used for
5 years by women at the age of 25 years (3). Overall, the
proportion of breast cancer cases that can be attributed
to the use of OCs is less than 1%; however, for pre-
menopausal women the association is stronger (about
7%) (4). Regarding mortality, Vessey et al (8) observed
no relationship between breast cancer mortality and
ever-use or duration of use of combined OCs (RR = 1.0;
95% Cl = 0.8 - 1.2, for ever-use).

Cervical cancer

Long-term use of combined OCs (= 5years) by women
with HPV infection may result in a higher risk of cervical
cancer. A pooled analysis reported a statistically
significant higher risk of cervical cancer in ever-users
of OCs (OR = 1.47; 95% Cl = 1.02-2.12) with a trend
towards higher risk with longer duration of use (use
for <5 years: OR = 0.77; 95% Cl = 0.46-1.29, 5-9 years:
OR =2.72;95% Cl = 1.36-5.6, and =10 years: OR = 4.48;
95% Cl = 2.24-9.36), although the p-value for trend
was not reported. The risk returned to normal 5 to 10
years after discontinuation of use (9). These findings are
corroborated by those of Cibula et al (4): use of OCs for
more than 5 years was associated with a higher risk of
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cervical cancer.The strength of this association declined
with longer duration since cessation, and was almost
absent after 10 years.

The findings of Urban et al (5) are consistent with
this: they reported a statistically significantly higher
risk of cervical cancer in recent users (within 10 years)
compared to never-users of hormonal contraceptives
(OR=1.38;95% Cl = 1.08-1.77; P = 0.01). A clear decline
in risk with longer time since last use was observed (P
= 0.02), with a return to background risk 10 or more
years after discontinuation of use (OR = 1.01; 95% Cl =
0.84-1.22). However, no association was observed with
duration of use (P = 0.96).

A similar relationship between OC use and mortality
was observed in ever- versus never-users (OR = 7.3;
Cl=1.2-30.5) with a statistically significant trend toward
higher risk with longer duration of use (P = 0.004) (8).

Endometrial cancer

It is well recognised that combined OCs are inversely
associated with risk of endometrial cancer (4, 10, 11).
Oral contraceptives have to be used for at least 4 years
for this beneficial association to emerge. Duration of
use is inversely related to risk with a 50% lower risk
after 4 years of use and about 70% after 12 years of use
(10). In one study, no inverse association was observed
with use for <5 years (OR = 1.28; 95% = 0.71-2.32; P =
0.4), whereas a statistically significant lower risk (OR =
0.44; 95% Cl = 0.22-0.86; P = 0.002) was seen with use
for =5 years (P-heterogeneity = 0.007 for duration of
use) (5). The trend is toward progressively higher risk
after cessation of use; however, the risk of endometrial
cancer is still lower for ever-users than never-users long
after cessation, with up to a 50% lower risk 20 years after
discontinuation (4, 10). The inverse association with
endometrial cancer is most probably due to suppression
of endometrial proliferation by progestogen (4, 5, 11).

In a prospective cohort study, ever-users of OCs had
a statistically significantly lower risk of mortality from
uterine cancer, which were mostly endometrial, (RR =
0.3; 95% CI = 0.1-0.8). A progressively lower risk was
observed with longer duration of use (P-trend = 0.002):
those who had used OCs for more than 8 years had a RR
of 0.2 (95% Cl = 0.0-1.0). This beneficial association was
still present 20 years after cessation of OC use (RR = 0.4,
95% Cl =0.1-1.0) (8).

Ovarian cancer

Studies have shown that use of OCs is inversely
associated with ovarian cancer with studies consistently
finding a 30-40% lower risk of ovarian cancer for
ever-use compared to never-use (12-14). The inverse
association is more marked with longer duration of
use, and is estimated at 20% for up to five years use,
and nearly 60% for 15 years or more (13, 15). Similarly
lower risks have been found even among women with
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BRCA mutations. A meta-analysis of oral contraceptive
use and ovarian cancer in BRCA1/2 carriers found a 50%
lower risk for ever-users, with a 20% lower risk for each
five years of use (16). Worldwide, if the association is
regarded as causal, OCs are estimated to have prevented
over 200,000 women from developing ovarian cancer
and more than 100,000 women dying from ovarian
cancer (13).

Other cancers

Ever-use of combined OCs is associated with a 20%
to 30% lower risk of colorectal cancer (17). OCs may
be associated with a higher risk of hepatocellular
adenoma; however, this condition is rare (prevalence of
3 to 4/100,000), and risk seems to be associated with
duration of useand oestrogen levelsin the contraceptive
preparation (18). The risk of hepatocellular carcinoma,
also a rare condition, is slightly higher in OC users: in
a pooled analysis, the relative risk of hepatocellular
carcinoma was 1.70 (95% Cl = 1.12-2.59); the risk
seemed to be higher with longer duration of use and
returned to normal after discontinuing OC use (4).

A prospective cohort study reported a statistically
significant positive association between ever-use of
OCs and gallbladder cancer (HR = 2.38; 95% Cl = 1.26-
4.49), but there was no association with rectal, colon,
or gastric cancer. These findings were based on a
small number of site-specific cancers (6). Not enough
evidence is available to adequately assess the impact of
use of OCs on the risk of other cancers (4, 18). Overall,
mortality from all cancers is lower in ever- compared to
never-users of OCs (RR = 0.87; 95% Cl = 0.79-0.96) (8).

Use of depot medroxyprogesterone acetate
and the risk of cancer

Breast cancer

The relationship between use of DMPA, a long-acting
progestogen-based contraceptive, and the risk of
breast cancer is thought to be similar to that of OC use
(19).In a New Zealand case-control study, overall, DMPA
was found to have no association with risk of breast
cancer (RR = 1.0; 95% Cl = 0.8-1.3) and no relationship
between risk and time since first use or duration of use.
However, a higher risk was observed in DMPA users
younger than 35 years of age and in recent users. A
linear relationship between duration of use and risk was
also noted in this group of young women. Generally, a
lower risk was observed with longer duration since last
use. These findings suggest that use of DMPA by young
women may be associated with a higher risk of breast
cancer. The observed higher risk in the first few years of
use supports a promotional effect on tumours that are
already initiated (20).

In a pooled analysis, which included the above
study, the findings were generally comparable to those
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for OC use. A higher risk of breast cancer was observed
in recent users (within 5 years) of DMPA (RR=1.17; P =
0.06, for OCs, and RR = 1.17; statistically non-significant,
for injectable contraceptives). There was also no
association with duration of use or age at first use. A
small number of participants had used progestagen-
only preparations in this study (0.8% had used OCs and
1.5% had used injectable preparations) (3).Urban et al
(5) also observed no statistically significant difference
in risk of breast cancer between users of injectable or
oral contraceptives. The risk was higher in ever-users
of hormonal contraceptives than never-users; no
relationship with duration of use was observed; and risk
trended lower with time since last use.

Cervical cancer

Overall, use of DMPA does not seem to be associated
with the risk of cervical cancer (19, 21). However, there
may be a higher risk in recent users (5). In a review
article, no association was found between DMPA use
and the risk of cervical cancer. Two case-control studies
reported relative risks of 1.4 (95% Cl = 0.6-3.1) and 1.1
(95% Cl = 0.96-1.29). There was also no association
between risk and length of use or time since cessation
of use (19). A case-control study by Urban et al (5)
reported a statistically significantly elevated risk in
women who had recently used (previous 10 years)
injectable contraceptives exclusively compared to
those who had never used hormonal contraceptives
(OR=1.58;95% Cl=1.16-2.15, P = 0.004). No statistically
significant difference in risk was observed in recent
users of injectable contraceptives only, OCs only, or
both (P-heterogeneity = 0.2). These studies did not
include data on HPV infection which is a necessary
cause of cervical cancer.

Ovarian cancer

An association between use of DMPA and the risk of
ovarian cancer has not been established. Studies have
reported lower risk (OR=0.35;95%Cl=0.17-0.71 and OR
=0.61; 95% Cl = 0.44-0.85) (5, 22) and non-statistically
significant higher risk (23, 24) of ovarian cancer in users
of DMPA.

Use of intrauterine contraceptive devices and
the risk of cancer

Use of Intrauterine Contraceptive Devices (IUDs) has no
impact on the risk of cervical cancer (4). In one study,
IUD use was associated with a lower risk of breast,
thyroid, lung, ovarian, and uterine body cancer, and a
higher risk of rectal and stomach cancer, whereas tubal
ligation was associated with a higher risk of uterine
body cancer and was inversely associated with stomach
cancer. The findings of this study could be attributed to
chance (6). Studies assessing the association between
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use of IUDs and ovarian cancer have had mixed findings,
with reports of higher risk (14), lower risk (25, 26), and
no association (6, 24).

Different types of IUDs differ in their mechanisms of
preventing pregnancy and may, therefore, have varying
effects on the risk of cancer. The above studies are
most probably based on older types of IlUDs. The newer
levonorgestrel-releasing 1UDs (LNG-IUS) may have a
different effect. In a Finnish cohort study involving
93, 843 women, use of LNG-IUS was associated with
a lower risk of ovarian (27, 28), endometrial, lung and
pancreatic cancers (27), and a higher risk of breast
cancer (standardised incidence ratio [SIR] = 1.33; 95%
Cl =1.20-1.46 for invasive lobular cancer, and SIR =1.20;
95% Cl = 1.14-1.25 for invasive ductal cancer) (29). An
increase in the risk of these two histological types of
breast cancer was observed after five years of follow-
up (after at least two purchases of LNG-IUS) (29). In the
same study, overall, a 7% higher incidence of cancer
was observed among LNG-IUS users. This increased to
20% in women who had purchased two or more LNG-
IUS (27). However, in this study, there was the risk of
selection bias because participants were on LNG-IUS
for the treatment of menorrhagia; therefore, their risk
of cancer may be different from that of the general
population. In addition, the reference population
included women on LNG-IUS which may have led to an
underestimation of risk (27).

Net effect of use of contraceptives on the risk of
cancer

It is encouraging that, so far, use of contraceptives
has not been associated with a higher risk of cancer; if
anything the net association is inverse. A summary of
the relationship between cancer and use of OCs, IUDs,
and DMPA is presented in Table 1. Studies have reported
a decrease in the incidence of cancer by 10 to 45 per
100,000 women per year in OC users (18). In a cohort
study, ever-use of any method of contraception was not
associated with a higher overall risk of cancer (HR =1.02;
95% Cl = 0.92-1.12) (6). Similarly, the Oxford-Family
Planning Association (Oxford-FPA) contraceptive study
observed a lower risk of mortality from cancer in ever-
users of OCs (RR = 0.9, 95% Cl = 0.8-1.0), the relative risk
for all-cause mortality was also reduced (RR = 0.87; 95%
Cl = 0.79-0.96) (8). The RCGP oral contraception study
reported an absolute reduction in mortality of 52 per
100,000 woman years among women who had ever
used OCs. The overall death rate was also statistically
significantly lower (RR = 0.88; 95% Cl = 0.82-0.93) (30).
Although an increase in the incidence of cancer has
been reported in LNG-IUS users (27), the findings of that
study may not be generalizable because participants
were on LNG-IUS for the treatment of menorrhagia. In
addition, LNG-IUS is a relatively recent contraceptive
method; therefore, the duration of exposure may not
have been long enough to be able to adequately assess
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cancer risk. The benefits from preventing unwanted
pregnancies, especially in developing countries, cannot
be over-emphasised.

Table 1: Summary of the association between use of
oral contraceptives and the risk of cancer

Type of contraceptive  Associated with:

Oral contraceptives A higher risk of breast cancer in recent

users.

A higher risk of cervical cancer in
women with HPV infection.

A lower risk of ovarian, endometrial
and colorectal cancers.

An overall lower risk of cancer.

DMPA A possibly increased risk of breast
cancer.
A possibly higher risk of cervical cancer
among recent users. However, overall,
there is no association with cervical
cancer.

IUDs An overall higher risk of cancer

has been reported among users

of levonorgestrel-releasing IUDs.
However, these findings are not

definitive.

DMPA: Depot medroxyprogesterone acetate;
IUDs: Intrauterine contraceptive devices

Conclusion

Use of OCs is associated with a lower risk of colorectal,
endometrial and ovarian cancer and an overall lower
risk of cancer. However, there is a slight or no increase
in the risk of breast cancer (confined to recent users)
and a higher risk of cervical cancer in women with HPV
infection. Although studies examining the association
between cancer and use of DMPA and IUDs have
been done; the findings are not definitive; studies
with enough power are needed to better assess these
associations.

Statement on conflict of interest: There is no conflict of
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