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C ontraception is defined as an intervention that reduces
the chance of pregnancy after sexual intercourse. Accord-
ing to a report from 2013, an estimated 99% of women

who have ever had sexual intercourse used at least 1 contraceptive
method in their lifetime.1 Approximately 88% of sexually active
women not seeking pregnancy report using contraception at any
given time.2 All nonbarrier contraceptive methods require a pre-
scription or initiation by a clinician. Therefore, contraception is a
common reason women 15 to 50 years of age seek health care.3

This review summarizes current evidence regarding efficacy,
adverse effects, and optimal selection of reversible contracep-
tives. This review uses the terms women and men when the bio-
logical expectation for the individual is ovulation or sperm produc-
tion, respectively.

Methods
A search of OVID Medline All, Embase.com, and Ovid Evidence-
Based Medicine Reviews–Cochrane Central Register of Controlled
Trials for English-language studies was conducted for articles pub-

lished between January 1, 2000, and June 28, 2021, to identify ran-
domized clinical trials, systematic reviews, and practice guidelines
related to contraception or contraceptives. After excluding dupli-
cates and articles not relevant to this review, 2188 articles were
identified as potentially relevant via title or abstract content.
Thirty-seven articles, consisting of 13 randomized clinical trials, 22
systematic reviews, and 2 guidelines were included. Evidence-
based guidelines that used GRADE and systematic reviews were
selected for inclusion over individual studies. Clinical practice
guidelines from the Society of Family Planning, the World Health
Organization, and the American College of Obstetricians and Gyne-
cologists on selected topic areas were reviewed to identify addi-
tional key evidence.

Results
The mean age of first sexual intercourse among females in the US is
17 years.4 Many women typically use contraceptives for approxi-
mately 3 decades.2 The choice of contraceptive is determined by pa-
tient preferences, tolerance for contraceptive failure, and adverse

IMPORTANCE Many women spend a substantial proportion of their lives preventing or
planning for pregnancy, and approximately 87% of US women use contraception
during their lifetime.

OBSERVATIONS Contraceptive effectiveness is determined by a combination of drug or device
efficacy, individual fecundability, coital frequency, and user adherence and continuation.
In the US, oral contraceptive pills are the most commonly used reversible method of
contraception and comprise 21.9% of all contraception in current use. Pregnancy rates of
women using oral contraceptives are 4% to 7% per year. Use of long-acting methods, such as
intrauterine devices and subdermal implants, has increased substantially, from 6% of all
contraceptive users in 2008 to 17.8% in 2016; these methods have failure rates of less than
1% per year. Estrogen-containing methods, such as combined oral contraceptive pills,
increase the risk of venous thrombosis from 2 to 10 venous thrombotic events per 10 000
women-years to 7 to 10 venous thrombotic events per 10 000 women-years, whereas
progestin-only and nonhormonal methods, such as implants and condoms, are associated
with rare serious risks. Hormonal contraceptives can improve medical conditions associated
with hormonal changes related to the menstrual cycle, such as acne, endometriosis, and
premenstrual dysphoric disorder. Optimal contraceptive selection requires patient and
clinician discussion of the patient’s tolerance for risk of pregnancy, menstrual bleeding
changes, other risks, and personal values and preferences.

CONCLUSIONS AND RELEVANCE Oral contraceptive pills are the most commonly used
reversible contraceptives, intrauterine devices and subdermal implants have the highest
effectiveness, and progestin-only and nonhormonal methods have the lowest risks. Optimal
contraceptive selection incorporates patient values and preferences.
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effects. Clinicians should elicit patient preferences, identify pos-
sible contraindications to specific contraceptives, and facilitate con-
traceptive initiation and continuation. Clinicians should also be pre-
pared to address misperceptions (Box). Some experts recommend
screening for contraceptive need at each visit. Two validated screen-
ing options, with toolkits available online, are One Key Question and
the PATH questions (Pregnancy Attitudes, Timing, and How impor-
tant is pregnancy prevention).5,6

Contraceptive Methods
Reversible contraceptive methods are typically grouped as hor-
monal (such as progestin-only pills or estrogen-progestin patches)
or nonhormonal (condoms, diaphragms) and long-acting (such as
intrauterine devices [IUDs]) or short-acting (such as pills). Revers-
ible contraceptive methods can also be grouped by level of effec-
tiveness for pregnancy prevention. Except for behavioral meth-
ods, condoms, and spermicide, contraceptive methods are only
available by prescription in the US.

Hormonal Contraceptives
Pharmacology of Steroidal Hormone Components
Progestins and estrogens are steroid or lipid hormones. Hormonal con-
traception contains a progestin with or without an estrogen. Proges-
terone is the only naturally occurring progestin; most contraceptive
progestins, such as levonorgestrel and norethindrone, are synthe-
sized from testosterone. Progestins provide a contraceptive effect by
suppressing gonadotropin-releasing hormone from the hypothala-
mus, which lowers luteinizing hormone from the pituitary, which in
turn prevents ovulation.7,8 In addition, progestins have direct nega-
tive effects on cervical mucus permeability. Progestins reduce endo-
metrial receptivity and sperm survival and transport to the fallopian
tube.9-11 Estrogens enhance contraceptive effectiveness by suppress-
ing gonadotropins and follicle-stimulating hormone, preventing the
development of a dominant follicle. However, the most important con-
tribution of estrogens to progestin-based contraceptives is the re-
duction of irregular bleeding. The estrogen component in most com-
bined hormonal contraceptives is ethinylestradiol.

Progestin-Only Contraception
A variety of progestin-only contraceptive methods exists (Table 1).
Their effectiveness varies based on dose, potency, and half-life of
the progestin as well as user-dependent factors, such as adherence
to the prescription schedule.12,13

Progestin-only pills include norethindrone- and drospirenone-
containing formulations, which differ in their ability to suppress ovu-
lation. Norethindrone pills contain 300 μg of norethindrone com-
pared with 1000 μg in a typical combined contraceptive pill. The
lower amount of progestin in norethindrone pills results in less con-
sistent ovulation suppression and more potential for breakthrough
bleeding. The contraceptive efficacy is maintained by other proges-
tin-mediated effects. Drospirenone-only pills contain slightly more
progestin than an estrogen and progestin combined hormonal con-
traception, which aids in ovulation suppression. In one study in which
participants delayed their drospirenone-containing pill intake by 24
hours, mimicking a missed dose, ovulation suppression was main-
tained with only 1 participant of 127 having evidence of ovulation.14

The benefits of progestin-only contraceptive pills include ease of ini-
tiation and discontinuation, fertility return within 1 cycle, safety pro-
file, and minimal effect on hemostatic parameters.15

Depot medroxyprogesterone acetate (DMPA) is an injectable
progestin available in intramuscular (150 mg) and subcutaneous
(104 mg) formulations, which are administered at 12- to 14-week
intervals. While DMPA is associated with irregular uterine bleeding,
this pattern improves with longer duration of use. A systematic
review of DMPA-related bleeding patterns (13 studies with 1610
patients using DMPA) found that 46% of those using DMPA were
amenorrheic in the 90 days following the fourth dose.16 DMPA is
the only contraceptive method that can delay return to fertility. The
contraceptive effect and cycle irregularity can persist for up to 12
months after the last dose,17 likely due to persistence in adipose tis-
sue and its effectiveness in suppressing the hypothalamic-
pituitary-ovarian (HPO) axis. DMPA may be best suited for those
who benefit from amenorrhea (eg, patients with developmental
disabilities, bleeding diatheses) but not by those who want to con-
ceive quickly after discontinuation. Typical effectiveness of DMPA
and progestin-only contraceptive pills is 4 to 7 pregnancies per 100
women in a year.12,18

Box. Commonly Asked Questions About Contraception

• What options are available for male contraception? There are
currently no Food and Drug Administration–approved
contraceptive options for men except condoms. Current male
contraceptive methods under evaluation attempt to suppress
sperm count to <1 million/mL and include a testosterone plus
progestin topical gel.

• Are contraceptives associated with increased rates of cancer?
Combined hormonal contraceptives, such as combined oral
contraceptive pills, protect against endometrial and ovarian
cancer. They are associated with an increased risk of early breast
cancer diagnosis in current or recent users (ie, within the past
6 mo). The incidence is 68 cases per 100 000 person-years
compared with 55 cases per 100 000 nonuser-years. There are
no associations of past contraceptive use with increased rates
of cancer and there is no association of past contraceptive use
and mortality.

• Can teenagers use intrauterine devices (IUDs)? Prior guidance
suggested restricted use of IUDs by teenagers, nonmonogamous
or unmarried, and nulliparous women, but there is no
high-quality evidence to support this recommendation. None of
these characteristics are true contraindications.

• Should all women use the most effective form of contraception?
The choice of contraceptive is determined by patient preferences
and tolerance for failure. Patients may value other attributes
of a method (such as route of administration or bleeding
patterns) more highly than effectiveness, and may prefer to
have a slightly higher risk of unplanned pregnancy to avoid other
adverse effects.

• Is the pill as effective for individuals with obesity? Obesity
adversely influences contraceptive steroid levels but
determining whether this affects contraceptive effectiveness
is difficult. The primary reason for contraceptive failure is
suboptimal adherence. The use of any method for individuals
no matter their weight will prevent more pregnancies than
not using a method.

• Why are pills not available over the counter (OTC)? Combined
hormonal contraceptives are unlikely to be available OTC in the
US due to concerns regarding increased rates of thrombosis.
Efforts to bring progestin-only pills OTC are progressing.
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Progestin-only long-acting methods, such as the levonorg-
estrel (LNG) IUD and the subdermal implant, have typical effective-
ness rates of less than 1 pregnancy per 100 women per year similar
to permanent methods, such as tubal ligation or vasectomy
(Table 2).12,18 These methods are also associated with return to
fertility within 1 cycle after discontinuation. The LNG IUD maintains
efficacy for at least 7 years, with amenorrhea rates of up to 20% at
12 months and 40% at 24 months.19 However, initiation requires
an in-person visit with a clinician trained in IUD placement.
The etonogestrel subdermal implant is effective for up to 5 years20

and is easily placed or removed. Initiation and discontinuation
also require in-person visits. The bleeding profile of the implant is
less predictable and up to 11% of users remove it in the first year
due to irregular bleeding.21 An analysis of 11 studies (923 partici-
pants) from Europe, Asia, South America, and the US found that
the bleeding pattern in the first 3 months (such as prolonged, fre-
quent, or irregular episodes) is consistent with future bleeding
patterns.21 However, those with frequent or prolonged bleeding in
the first 3 months have a 50% chance of improvement in the sub-
sequent 3 months.21

Combined Hormonal Contraception
Combined hormonal methods that contain both estrogen and pro-
gestin include the daily oral pill, monthly vaginal ring, and weekly
transdermal patch. With full adherence, effectiveness of these meth-
ods is 2 pregnancies per 100 users per year. However, typical effec-
tiveness is 4 to 7 pregnancies per 100 women per year, with vari-
ability in effectiveness related to the user’s adherence.12,18 The
importance of patient adherence to hormonal contraception was re-
cently demonstrated by a cohort study of approximately 10 000 in-
dividuals in the US. Pregnancy rates were 4.55 per 100 participant-
years for short-acting methods (pills, patch, ring) compared with 0.27
for long-acting reversible methods (IUD, implant).13 Women younger
than 21 years using short-acting methods had higher pregnancy risk
as women 21 or older (adjusted hazard ratio, 1.9 [95% CI, 1.2-2.8]).13

No risk differences by age were observed for the long-acting revers-
ible methods of IUD or implant. Absolute rates were not reported
by age stratum.

Combined hormonal contraceptives prevent pregnancy through
the same mechanisms as progestin-only methods. Their greatest ad-
vantage over progestin-only methods is their ability to produce a con-
sistent, regular bleeding pattern. In a study that compared bleed-
ing diaries from 5257 women using 9 different methods of
contraception (nonhormonal, combined hormonal contraception,
and progestin-only), approximately 90% of combined hormonal
contraception pill users (n = 1003) over a 90-day standard refer-
ence period reported regular scheduled withdrawal bleeds while no
one experienced amenorrhea.22 Occasionally, patients do not have
a withdrawal bleed during the placebo week. A pregnancy test can
be performed if the patient or clinician is concerned about the pos-
sibility of pregnancy as the reason for not bleeding. If pregnancy is
ruled out, the lack of withdrawal bleeding is due to HPO axis sup-
pression and patients can be reassured that lack of withdrawal bleed-
ing does not indicate a health problem or reduced fertility.

Considerations With Hormonal Contraception
Regardless of the route of delivery, ethinylestradiol and other
estrogens are metabolized by the liver and activate the hemostatic

system. The most significant risk of combined hormonal contracep-
tion is estrogen-mediated increases in venous thrombotic
events.23-25 Large international cohort studies have identified the
risk of deep vein thrombosis at baseline in reproductive-aged
women to be approximately 2 to 10 per 10 000 women-years.
The risk associated with combined hormonal contraception is
approximately 7 to 10 venous thrombotic events per 10 000
women-years.26-28 The risk of venous thromboembolism is
substantially greater in pregnancy. One UK study of 972 683
reproductive-aged women with 5 361 949 person-years of
follow-up found a risk of deep vein thrombosis of 20 per 100 000
in women who were not pregnant. This rate increased to 114
per 100 000 women-years in the third trimester of pregnancy
and to 421 per 100 000 in the first 3 weeks postpartum.29 The
absolute risk of ischemic stroke in reproductive-aged women
not taking combined hormonal contraception is 5 per 100 000
women-years.25 Combined hormonal contraception is associated
with an additional absolute risk of approximately 2 per 100 000
(ie, overall risk of 7 per 100 000).25 This study did not exclude
women who smoked cigarettes or had hypertension.25

Clinicians who prescribe combined hormonal contraception
should counsel women regarding signs and symptoms of arterial
and venous thrombosis, especially for women with multiple addi-
tional risk factors, including body mass index (calculated as weight
in kilograms divided by height in meters squared) at or over 30,
smoking, and age older than 35 years. While progestins are not
associated with an increase in thromboembolic risks,30,31 US Food
and Drug Administration package inserts for these methods con-
tain “class labeling” or the same risks as estrogen and progestin
combined hormonal contraceptive methods. Patients at increased
risk of thrombosis can be provided a progestin-only, nonestrogen-
containing method because this method of contraception does not
increase risk of venous thromboembolism.32

Nonhormonal Contraceptives
Behavioral Methods
Behavioral contraceptive methods include penile withdrawal
before ejaculation and fertility awareness–based methods. Impre-
cise terms, such as natural family planning, the rhythm method,
or other euphemisms may be used by patients when referring
to these methods. The effectiveness of withdrawal and fertility
awareness depends on patient education, cycle regularity, patient
commitment to daily evaluation of symptoms (first morning tem-
perature, cervical mucus consistency), and the patient’s ability to
avoid intercourse or ejaculation during the time of peak fertility.
Data on pregnancy rates are frequently of poor quality and highly
dependent on study design.33 A meta-analysis of higher-quality
prospective studies of women at risk for undesired pregnancy
reported failure rates of 22 pregnancies per 100 women-years for
fertility awareness methods.34

Condoms and Diaphragms (Barrier Methods)
Other nonhormonal methods prevent sperm from entering the
upper reproductive tract through a physical barrier (condoms and
diaphragms) or through agents that kill sperm or impair their
motility (spermicides and pH modulators). First-year typical use
effectiveness for these methods is 13 pregnancies per 100 women
in a year.12,18

Contraception Selection, Effectiveness, and Adverse Effects Review Clinical Review & Education

jama.com (Reprinted) JAMA December 28, 2021 Volume 326, Number 24 2511

© 2021 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Matthew Hendrickson on 01/24/2022

http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2021.21392


Ta
bl

e
2.

Su
m

m
ar

y
of

Cu
rr

en
tly

Av
ai

la
bl

e
In

tr
au

te
rin

e
D

ev
ic

es
a

De
sc

rip
tio

n
Cu

rr
en

td
ur

at
io

n
of

ap
pr

ov
ed

us
e

by
FD

A
Ef

fic
ac

y
Si

ze
of

de
vi

ce
O

th
er

be
ne

fit
s

Bl
ee

di
ng

pa
tt

er
n

Ad
ve

rs
e

ef
fe

ct
s

Co
pp

er
T3

80
A

Pa
ra

Ga
rd

T-
sh

ap
ed

po
ly

et
hy

le
ne

fr
am

e
w

ith
ap

pr
ox

im
at

el
y

17
6

m
g

of
co

pp
er

w
ire

co
ile

d
al

on
g

th
e

ve
rt

ic
al

st
em

an
d

a
68

.7
-m

g
co

lla
r

on
ea

ch
si

de
of

th
e

ho
riz

on
ta

la
rm

w
ith

w
hi

te
th

re
ad

s

10
y

>9
9%

32
m

m
×

36
m

m
Ca

n
be

us
ed

as
em

er
ge

nc
y

co
nt

ra
ce

pt
io

n
Co

nt
ai

ns
no

ho
rm

on
es

Fi
rs

t3
-6

m
o:

in
cr

ea
se

d
am

ou
nt

an
d

du
ra

tio
n

of
bl

ee
di

ng
Co

m
m

on
bl

ee
di

ng
pa

tt
er

n:
ty

pi
ca

lly
he

av
ie

ra
nd

lo
ng

er
w

ith
ap

pr
ox

im
at

el
y

50
%

in
cr

ea
se

in
bl

oo
d

lo
ss

Pr
op

or
tio

n
w

ith
no

bl
ee

di
ng

:0
%

M
en

st
ru

al
bl

ee
di

ng
ch

an
ge

s(
he

av
ie

r
an

d
lo

ng
er

pe
rio

ds
);

cr
am

pi
ng

af
te

r
in

se
rt

io
n

an
d/

or
du

rin
g

pe
rio

ds

Ho
rm

on
al

IU
Ds

M
ire

na
T-

sh
ap

ed
po

ly
et

hy
le

ne
fr

am
e

w
ith

a
st

er
oi

d
re

se
rv

oi
rc

on
ta

in
in

g
52

m
g

of
LN

G;
re

le
as

es
ap

pr
ox

im
at

el
y

20
μg

pe
rd

,
de

cr
ea

si
ng

to
10

μg
af

te
r5

y.
Si

lv
er

th
re

ad
s

7
y

fo
rc

on
tr

ac
ep

tio
n

5
y

fo
rh

ea
vy

m
en

st
ru

al
bl

ee
di

ng

>9
9%

32
m

m
×

32
m

m
M

ay
re

du
ce

pe
rio

d
cr

am
ps

an
d

m
ak

e
m

en
st

ru
al

pe
rio

d
lig

ht
er

FD
A

ap
pr

ov
ed

to
tr

ea
t

he
av

y
m

en
st

ru
al

bl
ee

di
ng

Fi
rs

t3
-6

m
o:

un
pr

ed
ic

ta
bl

e
w

ith
fr

eq
ue

nt
lig

ht
bl

ee
di

ng
Co

m
m

on
bl

ee
di

ng
pa

tt
er

n:
de

cr
ea

se
s

m
en

st
ru

al
bl

ee
di

ng
w

ith
up

to
90

%
re

du
ct

io
n

by
6

m
o

Pr
op

or
tio

n
w

ith
no

bl
ee

di
ng

:1
y:

20
%

,5
y:

40
%

M
en

st
ru

al
bl

ee
di

ng
ch

an
ge

s
(s

po
tt

in
g,

lig
ht

er
or

ab
se

nc
e

of
pe

rio
ds

);
cr

am
pi

ng
af

te
ri

ns
er

tio
n;

ab
do

m
in

al
or

pe
lv

ic
pa

in
;b

en
ig

n
ov

ar
ia

n
cy

st
s;

he
ad

ac
he

or
m

ig
ra

in
e;

in
cr

ea
se

d
va

gi
na

ld
is

ch
ar

ge
,

vu
lv

ov
ag

in
iti

s

Li
le

tt
a

T-
sh

ap
ed

po
ly

et
hy

le
ne

fr
am

e
w

ith
a

dr
ug

re
se

rv
oi

r
co

nt
ai

ni
ng

52
m

g
of

LN
G,

re
le

as
es

ap
pr

ox
im

at
el

y
18

.6
μg

pe
r

d,
de

cr
ea

si
ng

to
12

.6
μg

pe
r

d
at

3
y.

Bl
ue

th
re

ad
s

6
y

>9
9%

32
m

m
×

32
m

m
M

ay
re

du
ce

pe
rio

d
cr

am
ps

an
d

m
ak

e
m

en
st

ru
al

pe
rio

d
lig

ht
er

Fi
rs

t3
-6

m
o:

in
cr

ea
se

d
am

ou
nt

of
bl

ee
di

ng
an

d
irr

eg
ul

ar
sp

ot
tin

g
Co

m
m

on
bl

ee
di

ng
pa

tt
er

n:
re

gu
la

r
m

en
st

ru
al

bl
ee

di
ng

de
cr

ea
se

s,
bu

t
irr

eg
ul

ar
bl

ee
di

ng
an

d
sp

ot
tin

g
m

ay
co

nt
in

ue
Pr

op
or

tio
n

w
ith

no
bl

ee
di

ng
:1

y:
20

%
,3

y:
40

%

M
en

st
ru

al
bl

ee
di

ng
ch

an
ge

s
(s

po
tt

in
g

an
d

lig
ht

er
pe

rio
ds

);
cr

am
pi

ng
af

te
ri

ns
er

tio
n

or
du

rin
g

pe
rio

ds
;b

en
ig

n
ov

ar
ia

n
cy

st
s;

va
gi

na
l/

vu
lv

ov
ag

in
al

in
fe

ct
io

n;
ac

ne

Ky
le

en
a

T-
sh

ap
ed

po
ly

et
hy

le
ne

fr
am

e
w

ith
st

er
oi

d
re

se
rv

oi
r

co
nt

ai
ni

ng
19

.5
m

g
of

LN
G,

re
le

as
es

ap
pr

ox
im

at
el

y
17

.5
μg

pe
rd

,d
ec

re
as

in
g

to
7.

4
μg

pe
rd

af
te

r5
y.

Si
lv

er
rin

g
vi

su
al

iz
ed

on
ul

tr
as

ou
nd

an
d

bl
ue

th
re

ad
s

5
y

>9
9%

28
m

m
×

30
m

m
M

ay
re

du
ce

pe
rio

d
cr

am
ps

an
d

m
ak

e
m

en
st

ru
al

pe
rio

d
lig

ht
er

Fi
rs

t3
-6

m
o:

in
cr

ea
se

d
am

ou
nt

of
bl

ee
di

ng
an

d
irr

eg
ul

ar
sp

ot
tin

g
Co

m
m

on
bl

ee
di

ng
pa

tt
er

n:
re

gu
la

r
m

en
st

ru
al

bl
ee

di
ng

de
cr

ea
se

s,
bu

t
irr

eg
ul

ar
bl

ee
di

ng
an

d
sp

ot
tin

g
m

ay
co

nt
in

ue
Pr

op
or

tio
n

w
ith

no
bl

ee
di

ng
:

1
y:

10
%

,
5

y:
20

%

M
en

st
ru

al
bl

ee
di

ng
ch

an
ge

s
(s

po
tt

in
g

an
d

lig
ht

er
pe

rio
ds

);
cr

am
pi

ng
af

te
ri

ns
er

tio
n

or
du

rin
g

pe
rio

ds
;v

ul
vo

va
gi

ni
tis

;b
en

ig
n

ov
ar

ia
n

cy
st

;a
cn

e
ab

do
m

in
al

/p
el

vi
c

pa
in

;h
ea

da
ch

e/
m

ig
ra

in
e

Sk
yl

a
T-

sh
ap

ed
po

ly
et

hy
le

ne
fr

am
e

w
ith

a
st

er
oi

d
re

se
rv

oi
rc

on
ta

in
in

g
13

.5
m

g
of

LN
G;

re
le

as
es

ap
pr

ox
im

at
el

y
14

μg
pe

rd
,

de
cr

ea
si

ng
to

5
μg

pe
rd

af
te

r3
y.

Si
lv

er
rin

g
vi

su
al

iz
ed

on
ul

tr
as

ou
nd

an
d

si
lv

er
th

re
ad

s

3
y

>9
9%

28
m

m
×

30
m

m
M

ay
re

du
ce

pe
rio

d
cr

am
ps

an
d

m
ak

e
m

en
st

ru
al

pe
rio

d
lig

ht
er

Fi
rs

t3
-6

m
o:

in
cr

ea
se

d
am

ou
nt

of
bl

ee
di

ng
an

d
irr

eg
ul

ar
sp

ot
tin

g
Co

m
m

on
bl

ee
di

ng
pa

tt
er

n:
re

gu
la

r
m

en
st

ru
al

bl
ee

di
ng

de
cr

ea
se

s,
bu

t
irr

eg
ul

ar
bl

ee
di

ng
an

d
sp

ot
tin

g
m

ay
co

nt
in

ue
Pr

op
or

tio
n

w
ith

no
bl

ee
di

ng
:1

y:
5%

,
3

y:
10

%

M
en

st
ru

al
bl

ee
di

ng
ch

an
ge

s
(s

po
tt

in
g

an
d

lig
ht

er
pe

rio
ds

);
cr

am
pi

ng
af

te
ri

ns
er

tio
n

or
du

rin
g

pe
rio

ds
;v

ul
vo

va
gi

ni
tis

;b
en

ig
n

ov
ar

ia
n

cy
st

;a
bd

om
in

al
/p

el
vi

c
pa

in
;

he
ad

ac
he

/m
ig

ra
in

e;
ac

ne

Ab
br

ev
ia

tio
ns

:F
DA

,F
oo

d
an

d
D

ru
g

Ad
m

in
ist

ra
tio

n;
IU

D,
in

tr
au

te
rin

e
de

vi
ce

;L
N

G,
le

vo
no

rg
es

tr
el

.
a

Be
ne

fit
so

fI
U

D
s:

lo
ng

-t
er

m
re

ve
rs

ib
le

bi
rt

h
co

nt
ro

la
se

ffe
ct

iv
e

as
st

er
ili

za
tio

n,
no

lo
ng

-t
er

m
fe

rt
ili

ty
ef

fe
ct

sa
ft

er

st
op

pi
ng

,c
an

be
us

ed
fo

rt
ho

se
w

ho
ca

nn
ot

or
pr

ef
er

no
tt

o
ta

ke
es

tr
og

en
,n

o
ag

e
re

st
ric

tio
ns

w
ith

us
e

af
te

r
m

en
ar

ch
e,

nu
lli

pa
ro

us
pa

tie
nt

sc
an

us
e,

an
d

ca
n

be
us

ed
w

hi
le

br
ea

st
fe

ed
in

g.

Clinical Review & Education Review Contraception Selection, Effectiveness, and Adverse Effects

2512 JAMA December 28, 2021 Volume 326, Number 24 (Reprinted) jama.com

© 2021 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Matthew Hendrickson on 01/24/2022

http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2021.21392


Copper-Bearing IUD
The copper-bearing IUD is a highly effective nonhormonal revers-
ible method.12,18 Typical use pregnancy rates are 1% per year.12,18

There is no effect on a user’s HPO axis and thus ovulation and men-
strual cyclicity continues. The primary mechanism of action is sper-
micidal, through direct effects of copper salts and endometrial in-
flammatory changes.35 The major challenge with the copper IUD is
that it can increase the amount, duration, and discomfort of men-
ses mostly during the first 3 to 6 months of use.36 IUD use does not
increase later risk of tubal infertility.37 If sexually transmitted infec-
tion (STI) testing is indicated, testing can be performed concur-
rently with IUD placement.38-40 This expedited process of testing
for STIs at the time of IUD placement does not increase the risk of
pelvic inflammatory disease. The absolute risk of pelvic inflamma-
tory disease after IUD insertion is low in those with (0%-5%) or with-
out (0%-2%) existing gonorrhea or chlamydial infection.41

Emergency Contraception
Emergency contraception (EC) reduces pregnancy risk when used
after unprotected intercourse. The most effective method of EC
is a copper IUD, which reduces pregnancy risk to 0.1% when placed
within 5 days of unprotected intercourse.42 A copper IUD also has
the added advantage of providing patients with ongoing contracep-
tion. LNG IUDs were not previously considered an option for EC.
However, in a recent randomized noninferiority trial, women re-
questing EC who had at least 1 episode of unprotected intercourse
within the prior 5 days were randomized to receive a copper IUD
(n = 356) or a 52-mg LNG IUD (n = 355).43 LNG IUD was noninfe-
rior to copper IUD (between-group absolute difference, 0.3% [95%
CI, −0.9% to 1.8%]). However, the proportion of study participants
who had unprotected intercourse midcycle (and therefore were at
risk of pregnancy) was not reported. If a patient needs EC and wishes
to initiate a 52-mg LNG IUD, it is reasonable to immediately place
the IUD plus give an oral EC,44 given the limited and indirect evi-
dence supporting the LNG IUD alone for EC.

Oral EC consists of a single dose of either a progestin (LNG,
1.5 mg) or an antiprogestin (ulipristal acetate, 30 mg). Both of these
agents work by blocking or delaying ovulation. Neither is abortifa-
cient. LNG EC is available over-the-counter; a prescription is needed
for ulipristal acetate. The medication should be taken as soon as pos-
sible after unprotected intercourse for maximum efficacy but can
be taken up to 5 days afterward for ulipristal acetate.45-47 LNG ef-
ficacy is diminished after 3 days. Efficacy appears similar between
the 2 agents when ingested within the first 72 hours after inter-
course (ulipristal acetate EC: 15 pregnancies of 844, LNG EC: 22 preg-
nancies of 852; reduction in pregnancy without EC use estimated
to be 90% less) but pharmacodynamic and clinical studies demon-
strated that the ulipristal acetate treatment effect persists up to 120
hours with no pregnancies (0/97).46 Actual use studies of EC that
included 3893 individuals found lower pregnancy prevention rates
than expected, which appears to be related to multiple acts of un-
protected intercourse both before and after the EC use.48,49 If fur-
ther acts of unprotected intercourse occur 24 hours after EC use and
a regular method of contraception has not been started, EC needs
to be taken again.49 Repeat use of LNG EC results in no serious ad-
verse events; repeat dosing for ulipristal acetate EC has not been spe-
cifically studied.50 Clinicians should review the options for EC with
all patients starting a user-controlled method, such as condoms.

These patients may be prescribed oral EC to keep at home for im-
mediate use if needed.

Evidence-Based Clinical Tools to Aid in Prescribing
Two evidence-based guidelines are available to assist clinicians in
evaluating the safety of contraception initiation and use.32,42 These
guidelines were developed by the US Centers for Disease Control
and Prevention, are updated regularly, and are freely available on-
line and in smartphone apps.

The first is the US Medical Eligibility Criteria for Contraceptive
Use32 (US MEC), which provides information on the safe use of con-
traceptive methods for women with various medical conditions
(eg, diabetes, seizure disorder) and other characteristics (eg, el-
evated body mass index, tobacco use disorder, postpartum). The US
MEC uses a 4-tiered system to categorize level of risk for each
disease/contraceptive method combination.32 The risk tiers are
(1) no restrictions exist for use of the contraceptive, (2) advantages
generally outweigh theoretical or proven risks although careful
follow-up might be required, (3) theoretical or proven risks out-
weigh advantages of the method and the method usually is not rec-
ommended unless other more appropriate methods are not avail-
able or acceptable, and (4) the condition represents an unacceptable
health risk if the method is used.32

All clinicians, including advanced practice clinicians, should
be familiar with prescribing within US MEC categories 1 and 2
(no restrictions or benefits outweigh risks). For women with under-
lying health conditions who want to use a category 3 method, such
as a woman with a history of breast cancer choosing combined hor-
monal contraceptives, primary care physicians or specialists should
review the detailed evidence listed in the US MEC to advise their
patients. Subspecialists in complex family planning who have com-
pleted extra fellowship training may provide helpful consultation
for patients with multiple contraindications or unusual situations.
The US MEC is a guideline, not a mandate. Situations may arise in
which specialists recommend an MEC category 3 or 4 method
because the alternative to the contraceptive method, pregnancy,
places the patient at even greater risk.32 The US MEC does not
include conditions for which there is insufficient evidence to make
recommendations, such as aortic aneurysms, Marfan syndrome, or
chronic marijuana use. For these patients, clinicians should con-
sider referral to a complex family planning specialist. If the patient
needs a method immediately, a progestin-only pill should be con-
sidered as a “bridging” method, because these can be used safely
by most patients32 and are more effective than barrier methods
such as condoms.

The US MEC addresses common drug interactions with hor-
monal contraceptives.32 Contraceptive steroid hormones are me-
tabolized via the hepatic cytochrome P450 pathway.51,52 Drugs that
induce this pathway, such as rifampin and barbiturates, or chronic
alcohol can impair contraceptive efficacy and drugs that inhibit the
pathway, such as valproic acid, cimetidine, or fluconazole, may in-
crease adverse effects. The FDA recognizes a drug-drug interac-
tion as clinically significant if it causes at least a 20% difference in
drug levels53 but an interaction does not necessarily affect contra-
ceptive failure rates. Adherence, continuation, fecundity, and fre-
quency of intercourse also contribute to contraceptive effective-
ness. Additionally, most pharmacokinetic studies do not have
sufficient statistical power to determine differences in pregnancy
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rates. The most common drug classes that may interact with hor-
monal contraceptives are antiretroviral drugs (including efavirenz
and ritonavir-boosted protease inhibitors) and anticonvulsant thera-
pies (including carbamazepine, phenytoin, and others).54,55 Evi-
dence from both clinical and pharmacokinetic studies of routinely
used antibiotics do not support impaired contraceptive efficacy with
concomitant antibiotic prescription,56 except for rifampin with which
ethinylestradiol and progestin area under the curve levels are at least
40% lower.57 Because the local progestin dose in the LNG IUD is so
high, its efficacy is not reduced by drugs that may affect combined
hormonal contraceptives, progestin-only contraceptive pills, or the
progestin implant. While hormonal contraceptive use can change
concentrations of some drugs,58 this is rarely clinically relevant, ex-
cept for the reduction in serum concentration of the anticonvul-
sant lamotrigine.

Another major guideline is the US Selected Practice Recom-
mendations for Contraceptive Use42 (US SPR, available online
or via a smartphone app). The US SPR is organized by contracep-
tive method. It includes method-specific, up-to-date guidelines,
such as how to initiate the method, how to manage bleeding
irregularities, and recommended follow-up. For example, the
guidelines on IUDs include evidence on medications to ease IUD
insertion or IUD management if a pelvic infection occurs. Recom-
mendations related to combined hormonal contraceptives include
the number of pill packs that should be provided at initial and
return visits or management of vomiting or severe diarrhea while
using combined oral contraceptives.

Noncontraceptive Health Effects of Hormonal
Contraception
Much of the data on noncontraceptive benefits of hormonal meth-
ods come from case-control studies or small comparative trials.
However, fair evidence exists that methods that suppress ovulation
can be effective in reducing benign ovarian tumors59 and func-

tional ovarian cysts.60 Combined hormonal contraceptives dimin-
ish hormonally mediated premenstrual dysphoric disorder, with
statistically significant mean differences in symptoms, such as
headaches, bloating, and fatigue, and functionality scales.61 The
estrogen component of combined hormonal contraception
increases hepatic sex hormone–binding globulin, which reduces
free testosterone and improves androgen-sensitive conditions,
such as acne and hirsutism. Cochrane systematic reviews of com-
bined hormonal contraceptives and both conditions show signifi-
cant associations with improvement in a variety of measures of
acne and hirsutism.62,63 All progestin-containing contraceptives
cause endometrial atrophy and, thus, reduce menstrual blood loss
and menstrual pain to varying extents.64-66 While progestin-only
methods can promote unscheduled or breakthrough bleeding,
the total amount of blood loss is reduced and in those with heavy
menstrual bleeding, hemoglobin levels can rise by 10 g/L in
12 months.67,68 The LNG IUD has demonstrated efficacy in reduc-
tion of heavy menstrual bleeding69,70 (including for women with
anticoagulation, fibroids,71 or hemostatic disorders), primary
dysmenorrhea,36,72 endometriosis,73 adenomyosis,74 and protec-
tion against pelvic infection.75

Discussion
Initiating a Method of Contraception
Screening for pregnancy is important prior to prescribing contracep-
tion. According to the US SPR, clinicians should be “reasonably cer-
tain” that the patient is not pregnant.42 A clinician can be reasonably
certain that a woman is not pregnant if she has no symptoms or signs
of pregnancy and meets any 1 of the following criteria: (1) is 7 days or
less after the start of normal menses; (2) has not had sexual inter-
course since the start of last normal menses; (3) has been correctly
and consistently using a reliable method of contraception; (4) is 7 days

Figure 1. How to Choose a Contraceptive Method

Determine need for reversible contraception  Use a validated algorithm (eg, One Key Question and the PATH questions) with every pregnancy-capable person

Assess for contraindications  Use Centers for Disease Control and Prevention’s Medical Eligibility Criteria for Contraceptive Use

Selection of a contraception method based on patient examination

Elicit patient preferences
If patient has a preferred contraception method and no contraindications: Prescribe and initiate contraception method
If patient has a condition for which there is insufficient evidence to make a recommendation: Consider referral and bridging method
If patient is unsure of preferred contraception method: Patient-centered counseling to elict preferences

Contraception method patient 
can stop on their own?

Minimal maintenance?

Highest effectiveness?

Lighter menstrual bleeding?

Regular withdrawal bleeding?

Sexually transmitted infection protection?

Acne or hirsutism control?

1

2

3

on???

Pill (combined or progeestin-only), transdermal patch, vaginal ring,, barrier methods

Subdermal implant, levonorgestrel IUD, copper IUD

Subdermal implant, leevonorgestrel IUD, copper IUD, sterilizationn

Progestin-containing methods: tpill, patch, vaginal ring, injectable, levonorgestrel IUD, subdermal implant

Cyclic methods: combinned pill, patch, vaginal ring

Condoms

Estrogen-containing meethods: combined pill, path, vaginal ring

This algorithm has not been validated for clinical use. IUD indicates intrauterine device; PATH, Pregnancy Attitudes, Timing, and How important is pregnancy
prevention.
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or less after spontaneous or induced abortion; (5) is within 4 weeks’
postpartum; and (5) is fully or nearly fully breastfeeding (exclusively
breastfeeding or most [�85%] of feeds are breastfeeds), amenor-
rheic, and less than 6 months postpartum.

These criteria have a negative predictive value of 99% to
100%.76-78 A urine pregnancy test (UPT) alone is not sufficient
to exclude pregnancy. UPT sensitivity is dependent on when the
last act of intercourse occurred, the ovulatory cycle phase, and urine
concentration. Sensitivity of UPTs is 90% at the time of a missed
period, but only 40% in the week prior.79 Additionally, a UPT can
remain positive up to 4 weeks after delivery, miscarriage, or
abortion.80,81 Few other tests are required for safe and effective use
of contraception.

Clinicians can offer other indicated preventive health tests at the
contraceptive initiation visit, like screening for cervical cancer or STIs.
However, these tests are not required for contraceptive use and
should not prevent initiation of contraception.

Generally, all methods should be started immediately on pre-
scription regardless of menstrual cycle day—known as the Quick Start
protocol.82 If a hormonal method is initiated within 5 days of the first
day of menses, no additional backup method is needed. At other
times in the cycle, or when switching from a nonhormonal to a hor-
monal method, a backup is necessary for 7 days to ensure ovula-
tion suppression. If switching from one hormonal method to an-
other, the switch can occur without a withdrawal bleed or backup.

If a woman reports unprotected intercourse within the 5 days
before contraceptive initiation, most sources recommend giving
emergency contraception, initiating her desired method, and re-
peating a UPT 2 to 3 weeks later.82-85 Many studies have demon-
strated that exposing an early pregnancy to hormonal contracep-
tion is not harmful86 but delayed initiation increases the risk of
undesired pregnancy.

Selecting a Contraceptive Pill
Because comparative effectiveness studies to clearly identify the
superiority of one contraceptive pill formulation over another are
lacking, selecting a contraceptive pill often depends on patient
experience. Monophasic regimens, in which each pill has the same
hormone doses, have significant advantages over bi- and triphasic
regimens. Cycles can be extended easily by skipping the placebo
week and starting the next pack of active pills. If this is attempted
with multiphasic regimens, the drop in progestin between phases
typically results in breakthrough bleeding. In terms of ethinylestra-
diol, few patients require a pill containing more than 35 μg/d to pre-
vent breakthrough bleeding.87 Many clinicians advocate starting
with the lowest ethinylestradiol dose to minimize risks. However,
there are no data demonstrating that 10- to 20-μg/d ethinylestra-
diol doses are safer than 35 μg daily, and lower ethinylestradiol
doses are associated with more unscheduled vaginal bleeding.88

Thus, starting with a monophasic preparation containing 30 μg to
35 μg of ethinylestradiol provides the greatest likelihood of a regu-
lar bleeding pattern without increasing risk. Ethinylestradiol can be
reduced if patients have estrogen-associated adverse effects, such
as nausea or breast tenderness.

Many different progestins exist. Progestins differ in in vitro an-
drogenicity, effects on surrogate metabolic markers, or similarity to
testosterone.89 While molecular structures differ, there is no evi-
dence demonstrating that a particular progestin is superior to oth-

ers. Traditionally, progestins were classified into “generations” by
their parent compound and decade of development. This classifi-
cation is not clinically useful and should be abandoned.90 Patients
sometimes prefer a pill that they used previously, and if no contra-
indications exist and the cost is acceptable to the patient, it is rea-
sonable to prescribe it (Figure 1 and Figure 2).

Cyclic vs Continuous Dosing of Combined
Hormonal Contraceptives
Combined hormonal contraceptives can be dosed in a cyclic or con-
tinuous fashion. Originally, birth control pills were dosed with 21 days
of active drug and a 7-day placebo week to trigger a monthly with-
drawal bleed, meant to mimic the natural menstrual cycle. How-
ever, many women prefer less frequent withdrawal bleeds.91 Some
women report significant adverse effects92 during this placebo week,
such as migraine, bloating, and pelvic pain, and extended use pro-
vides an easy way to manage or eliminate these problems.61 During
the placebo week, there is less suppression of the HPO axis.93-95

For these reasons, many newer contraceptive pills have shorter
(eg, 4-day) placebo periods. Further, most monophasic combined
hormonal contraceptives can be used as extended use (fewer
withdrawal bleeds) by having a 4-day placebo period quarterly or
continuously (no withdrawal bleed) by eliminating the placebo
altogether. Extended and continuous use are associated with
improved typical use efficacy, likely because greater overall HPO
axis suppression is achieved, which may offset lapses in user

Figure 2. How to Prescribe a Combined Hormonal Contraceptive Pill

Common precautions or contraindications
At risk for deep venous thrombosis
Tobacco use if patient aged >35 y
Migraine with aura

Assessment for combined hormonal contraceptive pill eligibility 
using patient history (see US MEC) 

Obesity (BMI ≥30)
Untreated hypertension

NoNoYesYes

YesYes

Selection process

Prescribe preferred pill for 13 cycles

NoNoNo NoNoNo

YesYesYesYes

YesYesYes

Insurance covers
preferred pill?

Patient still
desires pill?

Prescribe low-dose 
monophasic pill for 13 cycles

Choose from
formulary

NoNoNo YesYesYes

Insurance covers any pill?

Suggest
Pharmacy discount programs
Online discount pharmacy
Online coupon
Title X clinic
Planned Parenthood

Patient prefers specific pill? NoNoNo

This algorithm has not been validated for clinical use. BMI indicates body mass
index (calculated as weight in kilograms divided by height in meters squared);
MEC, Medical Eligibility Criteria for Contraceptive Use.
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adherence.96 A new vaginal ring (segesterone acetate/ethinyl es-
tradiol vaginal system) is also available, which is prescribed for 1 year,
with the patient removing the ring each month for 7 days.97

Limitations
This review has several limitations. First, relatively few randomized
clinical trials that directly compared contraceptive methods were
available. Therefore, contraceptive methods are typically evalu-
ated by their individual efficacy (pregnancies per person-cycles)
and not typically by their relative effectiveness compared with an-
other method. Second, the quality of summarized evidence was not
evaluated. Third, some aspects of contraception, such as counsel-

ing, noncontraceptive health benefits, ongoing contraceptive inno-
vations, and the effect of cultural values, and patient preferences
were not covered in this review.

Conclusions
Oral contraceptive pills are the most commonly used reversible con-
traceptives, IUDs and subdermal implants have the highest effec-
tiveness, and progestin-only and nonhormonal methods have the
lowest risks. Optimal contraceptive selection incorporates patient
values and preferences.
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