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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
Abstract

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
Adolescent Medicine. All rights reserved.

Depot medroxyprogesterone acetate (Depo-Provera®,
DMPA) is prescribed to over a million adolescent girls in
this country annually. Its main use is for contraception;
however, DMPA is also prescribed for menstrual cycle
control in developmentally disabled patients as well as in
patients with bleeding disorders because of its clinical side
effect of amenorrhea. Due to the suppression of the pituitary-ovarian-uterine axis and consequent anovulation,
DMPA has also been used in the management of severe
dysmenorrhea and endometriosis. Other noncontraceptive
clinical benefits from DMPA include protection against
endometrial cancer as well as a reduction in sickle cell
crises and seizures in these respective female patient populations.
As a highly effective form of contraception, DMPA is an
appealing method for adolescent girls because it is easy to use
(intramuscular injection at 12-week intervals) and can be used
in private with no evidence of implants, pills, or patches. This
method also is not intercourse-dependent and does not require
partner involvement. Since its package insert was expanded to
include labeling of DMPA for contraception in 1992, the
increasing use of DMPA by adolescents has been credited, in
part, with the decreasing numbers of adolescent pregnancies
over the past decade in this country [1].
On November 17, 2004, the Food and Drug Adminis-

tration (FDA) issued a black box warning regarding
DMPA and its potential negative impact on bone mineral
density, particularly as it relates to the adolescent. The
warning indicates that “women who use Depo-Provera®
Contraceptive Injection (DMPA) may lose significant
bone density”. . .which “may not be completely reversible.” Furthermore, the warning focused attention on
young women by stating, “It is unknown if use of DepoProvera® Contraceptive Injection during adolescence or
early adulthood, a critical period for bone accretion, will
reduce peak bone mass and increase the risk for osteoporotic fracture later in life” [2]. The purpose of this
Position Paper is to first, briefly review the scientific
findings that contributed to the regulatory agency’s decision to formulate the black box warning. Second, we
provide additional considerations that place potential
bone density loss in a broader context including: (1) risk
for current or future fracture, (2) the potential for recovery after discontinuation of DMPA, (3) bone strength, (4)
short duration of DMPA use among adolescents, and (5)
balancing risk versus benefit in comparing bone impact
of DMPA with that of pregnancy. Finally, we provide a
set of clinical guidelines for prescription of DMPA in
adolescent girls that has been developed by the authors
and endorsed by the Society for Adolescent Medicine.
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DMPA and bone mineral density
The pharmacologic action of DMPA results in suppression of the hypothalamic-pituitary-ovarian axis, creating a
relative hypoestrogenic state. Bone metabolism, thus, resembles that of a normal peri-menopausal woman, with an
expected loss in bone mineral density of around 1% to 3%
per year, regardless of the age of the woman using DMPA
[3– 6]. An adolescent should normally be undergoing increases in bone mass at most anatomic sites. Any observed
loss in bone density in this age group is of clinical concern,
as such loss may result in compromised peak bone mass, a
marker for future risk of osteoporosis. Of four prospective,
observational studies including adolescents (age range
11–21 years) who received DMPA injections at 12-week
intervals and untreated adolescents for up to two years, bone
mineral density at the lumbar spine decreased a grand average of ⫺3.1% (range ⫺1.5% to ⫺6.0%) compared with a
grand average of ⫹7.2% (range ⫹5.9% to ⫹9.5%) in untreated adolescents [7–10]. Thus, in these studies, the total
average discrepancy in bone mineral density between
DMPA users and untreated girls was 10.3%. A fifth prospective study in adolescents (aged 14 –18 years) noted a
drop of ⫺5.0% at the spine among new DMPA users after
24 months versus ⫹2.3% in untreated adolescents; at the
hip, mean change was ⫺6.1% versus ⫺.9% (between-group
differences of 7.3% and 5.2% for the spine and hip, respectively) [5]. If the effect of DMPA on bone is irreversible,
discrepancies of this size may lead to a clinically significant
difference in risk for fracture later in life. Thus, these
findings lend support for the concern outlined by the FDA
regarding loss in bone density in adolescent girls receiving
DMPA.
Additional information in considering DMPAassociated bone loss
Fracture risk
Particularly germane to this discussion is whether
DMPA increases the risk for current or future fracture.
Although frailty fracture is the outcome of interest, these are
rare in healthy premenopausal women. Thus, the focus of
studies has been on the association between DMPA contraception and bone density as one potential indicator of fracture risk. Despite loss of bone mineral density in adolescents
using DMPA, it is unlikely that girls would experience
losses to the extent that would place them at immediate risk
for fracture. To date, no studies have been published that
assessed DMPA use and fracture risk in adolescent girls.
Moreover, few studies have examined this issue in young
adults. For example, Harkins et al, presented a case report of
a young adult woman who experienced a large decrease in
bone mineral density on DMPA and a tibial stress fracture
[11]. In addition, Lappe et al, found an increased risk of
stress fracture among non-Hispanic white female army re-
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cruits (mean age 21.1 ⫹ 3.7 years) with a history of DMPA
use who were completing basic training (RR 1.71, 95% CI
1.0-2.9, p ⫽ .04) [12]. While the results of this study
support other evidence suggesting bone loss, the authors
note that, after adjustment for baseline bone density, the
association was no longer statistically significant. This population also may not reflect the general population of adolescents.
Although there are no studies of DMPA use and risk of
postmenopausal fracture, some have investigated bone density in older women after discontinuation of DMPA. OrrWalker et al, in a small study of postmenopausal women
(34/346 used DMPA), found that past use of DMPA was not
associated with lower bone density at any anatomic site
[13]. In this study population, the DMPA was prescribed at
an average age of 41 years (28 –50 years) and the median
duration was 3.0 years. Petitti and colleagues also found no
difference in bone density among adult women (aged 30 –34
years) between past DMPA users, even long-term (⬎ 4
years) users, versus never-users [14]. As bone density values were similar between past DMPA users and never-users,
these cross-sectional studies suggest that a higher risk of
fractures with past DMPA use would be unlikely. However,
a direct assessment of fracture risk after DMPA use and, in
particular, DMPA use during adolescence, is not available
Potential for bone mineral density recovery in adolescents
after discontinuation of DMPA
A small number of prospective studies have evaluated
bone recovery after discontinuation of DMPA. An initial
study by Cundy et al found an increase of 3.4% in spinal
bone mineral density in perimenopausal women who had
discontinued DMPA one year before the measurement [15].
A number of subsequent longitudinal studies of adolescents
also have demonstrated substantial recovery after DMPA
discontinuation. Scholes et al, in a study of 457 women aged
18 –39 years, with up to 36 months of follow-up, found that
women who discontinued DMPA had significantly greater
annualized mean bone density changes than comparison
women (an average of ⫹1.4% and ⫹1.0% per year at the
spine and hip, respectively, for DMPA discontinuers, vs.
⫹.4% and ⫺.1% in the comparison group). Of concern, hip
bone density recovery was least complete in the youngest
age category (ages 18 –21 years; 23% of the cohort) in
unadjusted assessments [6]. In a subsequent prospective
study of 170 adolescents aged 14 –18 years, mean annualized percent changes for the 38 DMPA discontinuers (with
more than one measurement) were ⫹2.9% and ⫹1.3% at
the spine and hip versus ⫹1.3% and ⫺.2% in the comparison group [5]. Adjusted bone mineral density values for
DMPA discontinuers were at least as high as those of
nonusers for all anatomical sites after 12 months discontinuation. In another longitudinal study of adolescents (n ⫽ 25,
mean age 15.4 years) after use of DMPA (no comparison
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group was included), bone mineral density of the spine
increased ⫹4.9% after 48 months post-cessation of treatment [16]. The data from all of these studies are encouraging, although it is unknown whether girls ultimately
achieved the same peak bone mass as they would have in
the absence of DMPA.
Last, a platform presentation at the 2005 annual meeting
of the American College of Obstetricians and Gynecologists, Kaunitz and Kipersztok reported “substantial recovery” one year after discontinuation of DMPA in young adult
women; however, 96 weeks postdiscontinuation, significantly lower values in bone density were still observed at
the spine and hip between the discontinuers and never-users
[17].
In summary, there is evidence of substantial recovery
of bone density after discontinuation of use of DMPA.
Whether full recovery occurs, especially in the very
young adolescent (12–15 years), who is normally experiencing the highest levels of bone mass accrual, is unknown. The length of time required for recovery and the
extent of recovery may vary according to duration of
DMPA use and bone site. More studies are needed to
better understand the factors that predict partial or complete recovery and whether particular adolescents, such
as those with a family history of osteoporosis, low weight
or immobilization, are at particular risk of long-term
effects.
Bone strength
It is increasingly clear that bone mineral density, usually measured with dual X-ray absorptiometry (DXA), is
insufficient to fully express a bone’s ability to withstand
external stress (i.e., to resist fracture). Moreover, DXA
does not provide information about changes in bone geometry as a result of hormone (or any other form of)
treatment. An important factor in determining bone
strength is its geometric shape. Research in postmenopausal women has shown that, although their bone mineral density decreases dramatically with the loss of estrogen, bone strength is much less compromised due to an
additional thin rim of bone added to its external surface
[18]. Biomechanical theory indicates that the farther
away from the central axis this new bone is placed, the
more strength is conferred. To assess bone geometry, one
either has to employ indirect formulae for special DXA
views or apply peripheral quantitative computed tomography [19,20]. These measurements are relatively new to
the field of bone research, and have not been applied to
young women with hypoestrogenism such as those on
DMPA; therefore, we do not yet know the effects of
estrogen deficiency on bone strength and geometry in the
growing adolescent.

Short duration of use of DMPA among adolescents
A potentially mitigating factor in adolescent DMPA
users relates to duration of use. Adolescents typically use
DMPA as contraception for brief periods of time, with
over 50% deciding to discontinue use by one year [21].
Such brief exposures of bone to the drug effect would
seem likely to predispose to resumption of normal bone
development, and data on recovery in short-term users
are encouraging. Thus, adolescent girls’ bone may be
protected both with short-term use due to both brief
exposure to the drug and speedy recovery of normal bone
metabolism. However, other girls using DMPA for contraceptive and noncontraceptive purposes (e.g., menstrual
hygiene) may elect to continue the medication for years,
and thus, studies of long-term use are particularly relevant for the adolescent.
Balancing risk versus benefit in comparing bone density
loss and benefit of effective contraception
It is perhaps most important to consider balancing the
risk: benefit ratio of bone loss versus the need in certain
adolescents for a highly effective and user-friendly method
of contraception. In this balance, one must take into account
the multiple psychosocial and physiologic consequences,
including potential impact on bone of possible pregnancy
resulting from ineffective contraception. The sparse data
that are available suggest that bone mineral density decreases during pregnancy in adolescents [22], despite increases in body weight and high circulating levels of sex
hormones, factors well known for their positive impact on
bone. This effect on the maternal skeleton may be due to the
large calcium needs of the fetus in the presence of typically
poor calcium dietary intake of the pregnant teen, thereby
inducing secondary hyperparathyroidism and bone resorption in the mother. Thus, caution is urged for clinicians
when considering stopping DMPA in the adolescent who is
otherwise at high risk for pregnancy. The risks and benefits
are likely to have a different ratio when considering noncontraceptive uses of DMPA.
Suggested guidelines for practitioners
The Society for Adolescent Medicine endorses the following guidelines for clinicians who prescribe DMPA for
their adolescent patients:
Continue prescribing DMPA to adolescent girls needing
contraception with adequate explanation of benefits and
potential risks. The recent World Health Organization
statement suggested no restriction of the use of DMPA
for women aged 18 to 45 years who are otherwise eligible
to use the method: “Among adolescents (menarche to
⬍18) and women over 45, the advantages of using
DMPA generally outweigh the theoretical safety concerns regarding fracture risk. Because data are insuffi-
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cient to determine if this is the case with long-term use
among these age groups, the overall risks and benefits for
continuing use of the method should be reconsidered over
time with the individual use” [23]. The risk of bone loss
should be balanced with the clinical indication for this
method of contraception, alternative methods, and specific circumstances of each patient. For example, a clinician may want to continue (or initiate) prescribing
DMPA to an adolescent who is otherwise at high risk of
pregnancy that, in turn, has its own risk for bone loss.
The risk benefit ratio may be altered when considering
DMPA for noncontraceptive reasons, such as menstrual
hygiene.
Inform patients of the possible risk for bone loss. Patients
and their guardian(s) need to be informed of the potential
risk for bone loss, as well as provided information about
the substantial evidence of bone recovery and the low
risk of osteopenia and the likelihood of recovery, as a
routine part of anticipatory guidance in the negotiation
surrounding the choice for contraception in the adolescent.
Understand individual risk profile for osteopenia on DMPA. A study by Cromer et al found that the strongest risk
factor for osteopenia in an adolescent on DMPA was low
body weight, especially a body mass index ⱕ 16 [11].
Physical immobility has also been associated with osteopenia: moreover, certain conditions (such as renal
disease, cystic fibrosis, anorexia nervosa, previous estrogen deficiency, hyperthyroidism, malabsorption); medications (chronic corticosteroid use and other immunosuppressive drugs, for example); and family history of
osteoporosis adversely affect bone density [24]. Therefore, any girl who does not have these risk factors is
someone who may reasonably be expected to use DMPA
without a predicted occurrence of osteopenia.
It is up to the clinician, in concert with the adolescent
and potentially her guardian, to consider the inclusion of
bone density monitoring if DMPA is the desired method
and some particularly concerning conditions apply to a
given patient. Bone densitometry is not routinely indicated either at initiation or follow-up in the apparently
healthy adolescent selecting DMPA for contraception. It
is also our position that skeletal health concerns should
not restrict the duration of DMPA use in most adolescents. However, consideration may be given to obtaining
bone density testing in adolescents initiating DMPA if
there is concern about particular risk factors for low bone
mass as listed above in Item #3. Optimal duration to
follow-up DXA testing in these patients has not been
determined; however generally, one may retest within
two years (not sooner) of the previous DXA assessment.
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Issues related to DXA testing. Interpretation of DXA test
results can be confusing, especially in this age group. For
comparison of results, Z-scores are the correct reference
standard for adolescents; a Z-score is the number of
standard deviations from a mean value obtained in a
healthy group of individuals of similar age. Definition of
low bone mass is a Z-score ⱖ ⫺2 [25]. The World Health
Organization international reference standard for diagnosis of osteoporosis, utilizing T-scores, is not to be used.
Important considerations in maximizing the precision of
repeat DXA testing is in utilizing the same machine and
the same technician, who will ensure the same body
positioning. A limitation to application of DXA testing in
many clinical settings is the expense. In addition, there is
a lack of established criteria in this age group regarding
the degree of loss that would provoke clinician concern
and action.
Duration of use need not be restricted to two years. The
FDA warning states that “Depo-Provera CI should be
used as a long-term birth control method (for example,
longer than 2 years) only if other birth control methods
are inadequate” [2]. Several agencies have interpreted
this wording to mean a two-year limit for prescription of
DMPA. Given research to date on DMPA-associated
bone loss, there is no clear rationale for the choice of
such a time limit. In fact, there is evidence that the rate
of bone mineral density loss may slow with longer term
DMPA use. For example, in three other prospective studies of initiating and/or continuing DMPA users, bone loss
slowed after the first one to two years of use [5,6,9].
Recommend 1300 mg calcium carbonate intake plus 400
IU vitamin D and daily exercise to all adolescents
receiving DMPA. At present, it has not been established
that calcium and vitamin D consumption or physical
activity will offset bone mineral density losses related to
DMPA use, but these are dietary constituents that provide
broad health benefits to this population. The type of
exercise that is most effective in increasing bone mineral
density in children is that which involves high ground
force reaction, i.e., exercise of the weight-bearing variety
(e.g., volleyball, racket sports, and running rather than
swimming).
Consider estrogen supplementation in those girls with
osteopenia (or those who have not had a DXA but are at
high risk for osteopenia) who are otherwise doing well on
DMPA and have no contraindication to estrogen. As demonstrated in two clinical trials [26,27], estrogen supplementation increases bone mineral density in women on
DMPA. The optimal dose, route of administration, and
point of maximum benefit to bone have not been established. Generally, menopausal doses have been used,
including daily 1 mg oral micronized estradiol, .625 mg
conjugated oral equine estrogen, or .05 mg transdermal
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estradiol patch concurrent with DMPA treatment. There
are insufficient clinical trials to recommend a particular
regimen to a targeted user. The use of estrogen has been
suggested in those with a demonstrated low bone mass
(i.e., ⬎2 standard deviations below the mean of normal
values determined for age-matched group), those deemed
at high risk based on the risk factors listed above, or in
the absence of estrogen contraindications [28 –30]. A
previous history of recurrent fracture is an important
consideration in the management considerations. These
decisions must be individualized according to clinician
judgment given that DMPA is frequently selected because of contraindications to estrogen use. Moreover, one
distinct clinical advantage of DMPA alone is that it
obviates the need for daily or weekly compliance for
contraceptive efficacy. Adding a second drug would detract from this important attribute.
Need for research. Further research needs include: identifying the magnitude of bone mineral density loss in
adolescents who use DMPA for more than two years;
further defining of the level of recovery of bone mineral
density after discontinuation of DMPA, especially in
long-term users and in the very young adolescent; identifying the clinical profile of girls who will most likely
experience and sustain bone loss; and determining the
possible role of DMPA in changes in bone geometry and
related bone strength. Last, research needs to be conducted to develop long-acting hormonal contraception for
adolescents that do not carry any risks to the achievement
of optimal bone health.

Summary
DMPA, a highly effective contraceptive, is associated
with decreases in bone mineral density in adolescents;
such decreases are of clinical concern, as bone mass
accrual normally is highest during the pubertal years. The
clinical concern, however, needs to be placed within the
broader context of the high degree of recovery in bone
mineral density that has been observed after discontinuation of DMPA, likely low risk of current fracture related
to DMPA use, and the physical, social and economic
consequences, including possible adverse effects on bone
of unintended pregnancy in the adolescent resulting from
contraceptive failure. For the majority, the benefits of
DMPA outweigh the potential risks. However, patients
and families should be informed about the potential for
bone loss as part of anticipatory guidance in choosing
DMPA and in particular with long-term use. Further
research is needed to respond to the many unanswered
questions in this field.

Acknowledgment
The authors would like to thank Michael McClung,
M.D., for his thoughtful review.
Barbara A. Cromer, M.D.
CASE School of Medicine
Cleveland, Ohio
Delia Scholes, Ph.D.
Group Health Cooperative
Seattle, Washington
Abbey Berenson, M.D.
University of Texas, Medical Branch
Galveston, Texas
Tim Cundy, M.D.
University of Auckland
Auckland, New Zealand
M. Kathleen Clark, Ph.D., A.R.N.P.
University of Iowa
Iowa City, Iowa
Andrew M. Kaunitz, M.D.
University of Florida Health Science Center
Jacksonville, Florida
References
[1] Santelli JS, Abma J, Ventura S, et al. Can changes in sexual behaviors
among high school students explain the decline in teen pregnancy
rates in the 1990s? J Adolesc Health 2004;35(2):80 –90.
[2] U.S. Food and Drug Administration. Black box warning added concerning long-term use of Depo-Provera Contraceptive Injection.
Available from: http://www.fda.gov/bbs/topics/ANSWERS/2004/
ANS01325.html.
[3] Berenson AB, Radecki CM, Grady JJ, et al. A prospective, controlled
study of the effects of hormonal contraception on bone mineral
density. Am J Obstet Gynecol 2001;98:576 – 82.
[4] Clark MK, Sowers MF, Nichols S, Levy B. Bone mineral density
changes over two years in first-time users of depot medroxyprogesterone acetate. Fertil Steril 2004;82:1580 – 6.
[5] Scholes D, LaCroix AZ, Ichikawa LE, et al. Change in bone mineral
density among adolescent women using and discontinuing depot
medroxyprogesterone acetate contraception. Arch Pediatr Adolesc
Med 2005;159:139 – 44.
[6] Scholes D, LaCroix AZ, Ichikawa LE, et al. Injectable hormone
contraception and bone density: results from a prospective study.
Epidemiology 2002;13:581–7.
[7] Cromer BA, Blair JM, Mahan JD, et al. A prospective comparison of
bone density in adolescent girls on depot medroxyprogesterone
acetate (Depo-Provera), Levonorgestrel (Norplant), or oral contraceptives. J Pediatr 1996;129:671– 6.
[8] Busen NH, Britt RB, Rianon N. Bone mineral density in a cohort of
adolescent women using depot medroxyprogesterone aceate for one
to two years. J Adolesc Health 2003;32:257–9.
[9] Cromer BA, Stager M, Bonny A, et al. Depot medroxyprogesterone
acetate, oral contraceptives and bone mineral density in a cohort of
adolescent girls. J Adolesc Health 2004;35:434 – 41.

Position paper / Journal of Adolescent Health 39 (2006) 296 –301
[10] Lara-Torre E, Edwards CP, Perlman S, Hertweck SP. Bone mineral
density in adolescent females using depomedroxyprogesterone acetate. J Pediatr Adolesc Gynecol 2004;17:17–21.
[11] Harkins GJ, David GD, Dettor J, Hibbert ML, Hoyt RA. Decline in
bone mineral density with stress fractures in a woman on depot
medroxyprogesterone acetate: A case report. J Reprod Med 1999;44:
309 –12.
[12] Lappe JM, Stegman MR, Recker RR. The impact of lifestyle factors
on stress fractures in female army recruits. Osteoporos Int 2001;12:
25– 42.
[13] Orr-Walker BJ, Evans MC, Ames RW, et al. The effect of past use of
the injectable contraceptive depot medroxyprogesterone acetate on
bone mineral density in normal post-menopausal women. Clin Endocrinol 1998;49:615– 8.
[14] Petitti DB, Piaggio G, Mehta S, et al. Steroid hormone contraception
and bone mineral density: a cross-sectional study in an international
population. Obstet Gynecol 2000;95(5):736 – 44.
[15] Cundy T, Cornish J, Evans MC, et al. Recovery of bone density in
women who stop using medroxyprogesterone acetate. BMJ 1994;308:
247– 8.
[16] Harel Z, Stager M, Gold MA, Coupey SM, Burman RT, et al.
Evaluation of bone mineral density in adolescents during use of depot
medroxyprogesterone acetate intramuscular injection and after discontinuation. Obstet Gynecol 2006;107:51S.
[17] Kaunitz AM, Kipersztok S. Evaluation of bone minral density recovery following discontinuation of DMPA-IM contraception. Presented
at the American College of Obstetricians and Gynecologists Annual
Clinical Meeting, San Francisco, CA. May 10, 2005.
[18] Beck TJ, Looker AC, Ruff CB, et al. Structural trends in the aging
femoral neck and proximal shaft: analysis of the Third National
Health and Nutrition Examination Survey dual-energy x-ray absorptiometry data. J Bone Miner Res 2000;15:2297–304.
[19] Mourtada FA, Beck TJ, Hauser DL, et al. Curved beam model of the
proximal femur for estimating stress using dual-energy x-ray absorptiometry derived structural geometry. J Orthop Res 1996;14:483–92.

301

[20] Neu CM, Manz F, Rauch F, et al. Bone densities and bone size at the
distal radius in healthy children and adolescents: a study using peripheral quantitative computed tomography. Bone 2001;28:227–32.
[21] Zibners A, Cromer BA, Hayes J. Comparison of continuation rates for
hormonal contraception among adolescents. J Pediatr Adolesc Gynecol 1999;12:90 –1.
[22] Sowers MR, Scholl T, Harris L, Jannausch M. Bone loss in adolescent women and adult pregnant women. Obstet Gynecol 2000;96:
189 –93.
[23] World Health Organization. Statement on hormonal contraception
and bone health. Special Program of Research, Development and
Research Training in Human Reproduction. July 2005.
[24] American College of Obstetricians and Gynecologists, Women’s
Health Care Physicians. ACOG practice bulletin. Clinical management guidelines for obstetrician-gynecologists. Number 50, January
2003. Obstet Gynecol 2004;103(1):203–16.
[25] International Society for Clinical Densitometry (ISCD). Updated
2005 official positions of the International Society for Clinical Densitometry. West Hartford, CT.
[26] Cundy T, Ames R, Horne A, et al. A randomized controlled trial of
estrogen replacement therapy in long-term users of depot medroxyprogesterone acetate. J Clin Endocrinol Metab 2003;88:78 – 81.
[27] Cromer B, Lazebnik R, Rome E, et al. A double-blinded randomized
controlled trial of estrogen supplementation in adolescent girls receiving depot medroxyprogesterone acetate for contraception. Am J
Obstet Gynecol 2005;192(1):42–7.
[28] Cromer BA, Binkovitz L, Ziegler J, et al. Reference values for bone
mineral density in 12- to 18-year-old girls categorized by weight,
race, and age. Pediatr Radiol 2004;34(10):787–92.
[29] Southard RN, Morris JD, Mahan JD, et al. Bone mass in healthy
children: measurement with quantitative DXA. Radiology 1991;179:
735– 8.
[30] Bachrach LK, Hastie T, Wang M, et al. Bone mineral acquisition in
health Asian, Hispanic, Black and Caucasian youth: a longitudinal
study. J Clin Endocrinol Metab 1999;84:4702–12.

