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Position paper

Depot Medroxyprogesterone Acetate and Bone Mineral Density in
Adolescents—The Black Box Warning: A Position Paper of the Society

for Adolescent Medicine

bstract The purpose of this Position Paper is to review the published Black Box Warning regarding depot
medroxyprogesterone acetate (DMPA) and bone loss as it relates to adolescent girls. The scientific
findings that prompted the Food and Drug Administration to issue the warning are reviewed and the
following additional issues are considered: (1) likely low risk of fracture related to DMPA use, (2)
evidence of at least partial recovery after discontinuation of the method, and (3) the need to balance
the physical, social and economic cost of adolescent pregnancy versus the immediate and long-term
impact of DMPA on bone. A list of clinical guidelines is included, the main recommendation of
which is to continue prescription of DMPA, with counseling about the risks and benefits, in most
of the adolescent population desiring to use this contraceptive method. © 2006 Society for

Journal of Adolescent Health 39 (2006) 296–301
Adolescent Medicine. All rights reserved.
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Depot medroxyprogesterone acetate (Depo-Provera®,
MPA) is prescribed to over a million adolescent girls in

his country annually. Its main use is for contraception;
owever, DMPA is also prescribed for menstrual cycle
ontrol in developmentally disabled patients as well as in
atients with bleeding disorders because of its clinical side
ffect of amenorrhea. Due to the suppression of the pitu-
tary-ovarian-uterine axis and consequent anovulation,
MPA has also been used in the management of severe
ysmenorrhea and endometriosis. Other noncontraceptive
linical benefits from DMPA include protection against
ndometrial cancer as well as a reduction in sickle cell
rises and seizures in these respective female patient pop-
lations.

As a highly effective form of contraception, DMPA is an
ppealing method for adolescent girls because it is easy to use
intramuscular injection at 12-week intervals) and can be used
n private with no evidence of implants, pills, or patches. This
ethod also is not intercourse-dependent and does not require

artner involvement. Since its package insert was expanded to
nclude labeling of DMPA for contraception in 1992, the
ncreasing use of DMPA by adolescents has been credited, in
art, with the decreasing numbers of adolescent pregnancies
ver the past decade in this country [1].
On November 17, 2004, the Food and Drug Adminis- a

054-139X/06/$ – see front matter © 2006 Society for Adolescent Medicine. All
oi:10.1016/j.jadohealth.2006.03.011
ration (FDA) issued a black box warning regarding
MPA and its potential negative impact on bone mineral
ensity, particularly as it relates to the adolescent. The
arning indicates that “women who use Depo-Provera®

ontraceptive Injection (DMPA) may lose significant
one density”. . .which “may not be completely revers-
ble.” Furthermore, the warning focused attention on
oung women by stating, “It is unknown if use of Depo-
rovera® Contraceptive Injection during adolescence or
arly adulthood, a critical period for bone accretion, will
educe peak bone mass and increase the risk for osteo-
orotic fracture later in life” [2]. The purpose of this
osition Paper is to first, briefly review the scientific
ndings that contributed to the regulatory agency’s de-
ision to formulate the black box warning. Second, we
rovide additional considerations that place potential
one density loss in a broader context including: (1) risk
or current or future fracture, (2) the potential for recov-
ry after discontinuation of DMPA, (3) bone strength, (4)
hort duration of DMPA use among adolescents, and (5)
alancing risk versus benefit in comparing bone impact
f DMPA with that of pregnancy. Finally, we provide a
et of clinical guidelines for prescription of DMPA in
dolescent girls that has been developed by the authors

nd endorsed by the Society for Adolescent Medicine.

rights reserved.
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MPA and bone mineral density

The pharmacologic action of DMPA results in suppres-
ion of the hypothalamic-pituitary-ovarian axis, creating a
elative hypoestrogenic state. Bone metabolism, thus, re-
embles that of a normal peri-menopausal woman, with an
xpected loss in bone mineral density of around 1% to 3%
er year, regardless of the age of the woman using DMPA
3–6]. An adolescent should normally be undergoing in-
reases in bone mass at most anatomic sites. Any observed
oss in bone density in this age group is of clinical concern,
s such loss may result in compromised peak bone mass, a
arker for future risk of osteoporosis. Of four prospective,

bservational studies including adolescents (age range
1–21 years) who received DMPA injections at 12-week
ntervals and untreated adolescents for up to two years, bone
ineral density at the lumbar spine decreased a grand av-

rage of �3.1% (range �1.5% to �6.0%) compared with a
rand average of �7.2% (range �5.9% to �9.5%) in un-
reated adolescents [7–10]. Thus, in these studies, the total
verage discrepancy in bone mineral density between
MPA users and untreated girls was 10.3%. A fifth pro-

pective study in adolescents (aged 14–18 years) noted a
rop of �5.0% at the spine among new DMPA users after
4 months versus �2.3% in untreated adolescents; at the
ip, mean change was �6.1% versus �.9% (between-group
ifferences of 7.3% and 5.2% for the spine and hip, respec-
ively) [5]. If the effect of DMPA on bone is irreversible,
iscrepancies of this size may lead to a clinically significant
ifference in risk for fracture later in life. Thus, these
ndings lend support for the concern outlined by the FDA
egarding loss in bone density in adolescent girls receiving
MPA.

dditional information in considering DMPA-
ssociated bone loss

racture risk

Particularly germane to this discussion is whether
MPA increases the risk for current or future fracture.
lthough frailty fracture is the outcome of interest, these are

are in healthy premenopausal women. Thus, the focus of
tudies has been on the association between DMPA contra-
eption and bone density as one potential indicator of frac-
ure risk. Despite loss of bone mineral density in adolescents
sing DMPA, it is unlikely that girls would experience
osses to the extent that would place them at immediate risk
or fracture. To date, no studies have been published that
ssessed DMPA use and fracture risk in adolescent girls.
oreover, few studies have examined this issue in young

dults. For example, Harkins et al, presented a case report of
young adult woman who experienced a large decrease in

one mineral density on DMPA and a tibial stress fracture
11]. In addition, Lappe et al, found an increased risk of

tress fracture among non-Hispanic white female army re- m
ruits (mean age 21.1 � 3.7 years) with a history of DMPA
se who were completing basic training (RR 1.71, 95% CI
.0-2.9, p � .04) [12]. While the results of this study
upport other evidence suggesting bone loss, the authors
ote that, after adjustment for baseline bone density, the
ssociation was no longer statistically significant. This pop-
lation also may not reflect the general population of ado-
escents.

Although there are no studies of DMPA use and risk of
ostmenopausal fracture, some have investigated bone den-
ity in older women after discontinuation of DMPA. Orr-

alker et al, in a small study of postmenopausal women
34/346 used DMPA), found that past use of DMPA was not
ssociated with lower bone density at any anatomic site
13]. In this study population, the DMPA was prescribed at
n average age of 41 years (28–50 years) and the median
uration was 3.0 years. Petitti and colleagues also found no
ifference in bone density among adult women (aged 30–34
ears) between past DMPA users, even long-term (� 4
ears) users, versus never-users [14]. As bone density val-
es were similar between past DMPA users and never-users,
hese cross-sectional studies suggest that a higher risk of
ractures with past DMPA use would be unlikely. However,
direct assessment of fracture risk after DMPA use and, in
articular, DMPA use during adolescence, is not available

otential for bone mineral density recovery in adolescents
fter discontinuation of DMPA

A small number of prospective studies have evaluated
one recovery after discontinuation of DMPA. An initial
tudy by Cundy et al found an increase of 3.4% in spinal
one mineral density in perimenopausal women who had
iscontinued DMPA one year before the measurement [15].
number of subsequent longitudinal studies of adolescents

lso have demonstrated substantial recovery after DMPA
iscontinuation. Scholes et al, in a study of 457 women aged
8–39 years, with up to 36 months of follow-up, found that
omen who discontinued DMPA had significantly greater

nnualized mean bone density changes than comparison
omen (an average of �1.4% and �1.0% per year at the

pine and hip, respectively, for DMPA discontinuers, vs.
.4% and �.1% in the comparison group). Of concern, hip

one density recovery was least complete in the youngest
ge category (ages 18–21 years; 23% of the cohort) in
nadjusted assessments [6]. In a subsequent prospective
tudy of 170 adolescents aged 14–18 years, mean annual-
zed percent changes for the 38 DMPA discontinuers (with
ore than one measurement) were �2.9% and �1.3% at

he spine and hip versus �1.3% and �.2% in the compar-
son group [5]. Adjusted bone mineral density values for
MPA discontinuers were at least as high as those of
onusers for all anatomical sites after 12 months discontin-
ation. In another longitudinal study of adolescents (n � 25,

ean age 15.4 years) after use of DMPA (no comparison
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roup was included), bone mineral density of the spine
ncreased �4.9% after 48 months post-cessation of treat-

ent [16]. The data from all of these studies are encourag-
ng, although it is unknown whether girls ultimately
chieved the same peak bone mass as they would have in
he absence of DMPA.

Last, a platform presentation at the 2005 annual meeting
f the American College of Obstetricians and Gynecolo-
ists, Kaunitz and Kipersztok reported “substantial recov-
ry” one year after discontinuation of DMPA in young adult
omen; however, 96 weeks postdiscontinuation, signifi-

antly lower values in bone density were still observed at
he spine and hip between the discontinuers and never-users
17].

In summary, there is evidence of substantial recovery
f bone density after discontinuation of use of DMPA.
hether full recovery occurs, especially in the very

oung adolescent (12–15 years), who is normally expe-
iencing the highest levels of bone mass accrual, is un-
nown. The length of time required for recovery and the
xtent of recovery may vary according to duration of
MPA use and bone site. More studies are needed to
etter understand the factors that predict partial or com-
lete recovery and whether particular adolescents, such
s those with a family history of osteoporosis, low weight
r immobilization, are at particular risk of long-term
ffects.

one strength

It is increasingly clear that bone mineral density, usu-
lly measured with dual X-ray absorptiometry (DXA), is
nsufficient to fully express a bone’s ability to withstand
xternal stress (i.e., to resist fracture). Moreover, DXA
oes not provide information about changes in bone ge-
metry as a result of hormone (or any other form of)
reatment. An important factor in determining bone
trength is its geometric shape. Research in postmeno-
ausal women has shown that, although their bone min-
ral density decreases dramatically with the loss of es-
rogen, bone strength is much less compromised due to an
dditional thin rim of bone added to its external surface
18]. Biomechanical theory indicates that the farther
way from the central axis this new bone is placed, the
ore strength is conferred. To assess bone geometry, one

ither has to employ indirect formulae for special DXA
iews or apply peripheral quantitative computed tomog-
aphy [19,20]. These measurements are relatively new to
he field of bone research, and have not been applied to
oung women with hypoestrogenism such as those on
MPA; therefore, we do not yet know the effects of

strogen deficiency on bone strength and geometry in the

rowing adolescent. c
hort duration of use of DMPA among adolescents

A potentially mitigating factor in adolescent DMPA
sers relates to duration of use. Adolescents typically use
MPA as contraception for brief periods of time, with
ver 50% deciding to discontinue use by one year [21].
uch brief exposures of bone to the drug effect would
eem likely to predispose to resumption of normal bone
evelopment, and data on recovery in short-term users
re encouraging. Thus, adolescent girls’ bone may be
rotected both with short-term use due to both brief
xposure to the drug and speedy recovery of normal bone
etabolism. However, other girls using DMPA for con-

raceptive and noncontraceptive purposes (e.g., menstrual
ygiene) may elect to continue the medication for years,
nd thus, studies of long-term use are particularly rele-
ant for the adolescent.

alancing risk versus benefit in comparing bone density
oss and benefit of effective contraception

It is perhaps most important to consider balancing the
isk: benefit ratio of bone loss versus the need in certain
dolescents for a highly effective and user-friendly method
f contraception. In this balance, one must take into account
he multiple psychosocial and physiologic consequences,
ncluding potential impact on bone of possible pregnancy
esulting from ineffective contraception. The sparse data
hat are available suggest that bone mineral density de-
reases during pregnancy in adolescents [22], despite in-
reases in body weight and high circulating levels of sex
ormones, factors well known for their positive impact on
one. This effect on the maternal skeleton may be due to the
arge calcium needs of the fetus in the presence of typically
oor calcium dietary intake of the pregnant teen, thereby
nducing secondary hyperparathyroidism and bone resorp-
ion in the mother. Thus, caution is urged for clinicians
hen considering stopping DMPA in the adolescent who is
therwise at high risk for pregnancy. The risks and benefits
re likely to have a different ratio when considering non-
ontraceptive uses of DMPA.

uggested guidelines for practitioners

The Society for Adolescent Medicine endorses the fol-
owing guidelines for clinicians who prescribe DMPA for
heir adolescent patients:

ontinue prescribing DMPA to adolescent girls needing
ontraception with adequate explanation of benefits and
otential risks. The recent World Health Organization
tatement suggested no restriction of the use of DMPA
or women aged 18 to 45 years who are otherwise eligible
o use the method: “Among adolescents (menarche to

18) and women over 45, the advantages of using
MPA generally outweigh the theoretical safety con-
erns regarding fracture risk. Because data are insuffi-
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ient to determine if this is the case with long-term use
mong these age groups, the overall risks and benefits for
ontinuing use of the method should be reconsidered over
ime with the individual use” [23]. The risk of bone loss
hould be balanced with the clinical indication for this
ethod of contraception, alternative methods, and spe-

ific circumstances of each patient. For example, a clini-
ian may want to continue (or initiate) prescribing
MPA to an adolescent who is otherwise at high risk of
regnancy that, in turn, has its own risk for bone loss.
he risk benefit ratio may be altered when considering
MPA for noncontraceptive reasons, such as menstrual
ygiene.

nform patients of the possible risk for bone loss. Patients
nd their guardian(s) need to be informed of the potential
isk for bone loss, as well as provided information about
he substantial evidence of bone recovery and the low
isk of osteopenia and the likelihood of recovery, as a
outine part of anticipatory guidance in the negotiation
urrounding the choice for contraception in the adoles-
ent.

nderstand individual risk profile for osteopenia on DM-
A. A study by Cromer et al found that the strongest risk

actor for osteopenia in an adolescent on DMPA was low
ody weight, especially a body mass index � 16 [11].
hysical immobility has also been associated with os-

eopenia: moreover, certain conditions (such as renal
isease, cystic fibrosis, anorexia nervosa, previous estro-
en deficiency, hyperthyroidism, malabsorption); medi-
ations (chronic corticosteroid use and other immunosup-
ressive drugs, for example); and family history of
steoporosis adversely affect bone density [24]. There-
ore, any girl who does not have these risk factors is
omeone who may reasonably be expected to use DMPA
ithout a predicted occurrence of osteopenia.

t is up to the clinician, in concert with the adolescent
nd potentially her guardian, to consider the inclusion of
one density monitoring if DMPA is the desired method
nd some particularly concerning conditions apply to a
iven patient. Bone densitometry is not routinely indi-
ated either at initiation or follow-up in the apparently
ealthy adolescent selecting DMPA for contraception. It
s also our position that skeletal health concerns should
ot restrict the duration of DMPA use in most adoles-
ents. However, consideration may be given to obtaining
one density testing in adolescents initiating DMPA if
here is concern about particular risk factors for low bone
ass as listed above in Item #3. Optimal duration to

ollow-up DXA testing in these patients has not been
etermined; however generally, one may retest within

wo years (not sooner) of the previous DXA assessment. c
ssues related to DXA testing. Interpretation of DXA test
esults can be confusing, especially in this age group. For
omparison of results, Z-scores are the correct reference
tandard for adolescents; a Z-score is the number of
tandard deviations from a mean value obtained in a
ealthy group of individuals of similar age. Definition of
ow bone mass is a Z-score � �2 [25]. The World Health
rganization international reference standard for diagno-

is of osteoporosis, utilizing T-scores, is not to be used.
mportant considerations in maximizing the precision of
epeat DXA testing is in utilizing the same machine and
he same technician, who will ensure the same body
ositioning. A limitation to application of DXA testing in
any clinical settings is the expense. In addition, there is
lack of established criteria in this age group regarding

he degree of loss that would provoke clinician concern
nd action.

uration of use need not be restricted to two years. The
DA warning states that “Depo-Provera CI should be
sed as a long-term birth control method (for example,
onger than 2 years) only if other birth control methods
re inadequate” [2]. Several agencies have interpreted
his wording to mean a two-year limit for prescription of
MPA. Given research to date on DMPA-associated
one loss, there is no clear rationale for the choice of
uch a time limit. In fact, there is evidence that the rate
f bone mineral density loss may slow with longer term
MPA use. For example, in three other prospective stud-

es of initiating and/or continuing DMPA users, bone loss
lowed after the first one to two years of use [5,6,9].

ecommend 1300 mg calcium carbonate intake plus 400
U vitamin D and daily exercise to all adolescents
eceiving DMPA. At present, it has not been established
hat calcium and vitamin D consumption or physical
ctivity will offset bone mineral density losses related to
MPA use, but these are dietary constituents that provide
road health benefits to this population. The type of
xercise that is most effective in increasing bone mineral
ensity in children is that which involves high ground
orce reaction, i.e., exercise of the weight-bearing variety
e.g., volleyball, racket sports, and running rather than
wimming).

onsider estrogen supplementation in those girls with
steopenia (or those who have not had a DXA but are at
igh risk for osteopenia) who are otherwise doing well on
MPA and have no contraindication to estrogen. As dem-
nstrated in two clinical trials [26,27], estrogen supple-
entation increases bone mineral density in women on
MPA. The optimal dose, route of administration, and
oint of maximum benefit to bone have not been estab-
ished. Generally, menopausal doses have been used,
ncluding daily 1 mg oral micronized estradiol, .625 mg

onjugated oral equine estrogen, or .05 mg transdermal
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stradiol patch concurrent with DMPA treatment. There
re insufficient clinical trials to recommend a particular
egimen to a targeted user. The use of estrogen has been
uggested in those with a demonstrated low bone mass
i.e., �2 standard deviations below the mean of normal
alues determined for age-matched group), those deemed
t high risk based on the risk factors listed above, or in
he absence of estrogen contraindications [28 –30]. A
revious history of recurrent fracture is an important
onsideration in the management considerations. These
ecisions must be individualized according to clinician
udgment given that DMPA is frequently selected be-
ause of contraindications to estrogen use. Moreover, one
istinct clinical advantage of DMPA alone is that it
bviates the need for daily or weekly compliance for
ontraceptive efficacy. Adding a second drug would de-
ract from this important attribute.

eed for research. Further research needs include: iden-
ifying the magnitude of bone mineral density loss in
dolescents who use DMPA for more than two years;
urther defining of the level of recovery of bone mineral
ensity after discontinuation of DMPA, especially in
ong-term users and in the very young adolescent; iden-
ifying the clinical profile of girls who will most likely
xperience and sustain bone loss; and determining the
ossible role of DMPA in changes in bone geometry and
elated bone strength. Last, research needs to be con-
ucted to develop long-acting hormonal contraception for
dolescents that do not carry any risks to the achievement
f optimal bone health.

ummary

DMPA, a highly effective contraceptive, is associated
ith decreases in bone mineral density in adolescents;

uch decreases are of clinical concern, as bone mass
ccrual normally is highest during the pubertal years. The
linical concern, however, needs to be placed within the
roader context of the high degree of recovery in bone
ineral density that has been observed after discontinu-

tion of DMPA, likely low risk of current fracture related
o DMPA use, and the physical, social and economic
onsequences, including possible adverse effects on bone
f unintended pregnancy in the adolescent resulting from
ontraceptive failure. For the majority, the benefits of
MPA outweigh the potential risks. However, patients

nd families should be informed about the potential for
one loss as part of anticipatory guidance in choosing
MPA and in particular with long-term use. Further

esearch is needed to respond to the many unanswered

uestions in this field.
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