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Abstract
The objective of this study was to examine body composition changes in adolescent girls initiating
depot medroxyprogesterone acetate (DMPA), oral contraceptives, or no hormonal contraceptive
method. At 6 months, DMPA resulted in significant increases in adiposity with concomitant
decreases in lean body mass. Supplemental estrogen may lessen these DMPA effects.

Adolescence is a period of rapid changes in total body fat and lean body mass. [1] Among
adolescent girls, total body fat and lean body mass are expected to increase, with relative
increase in adiposity.[2] Studies examining effects of hormonal contraception on body
composition changes in adolescent girls are limited. One study found significant increases in
adiposity among black, but not white, teens on the injectable contraceptive depot
medroxyprogesterone acetate (DMPA).[3] However, a concurrent control group off hormonal
contraception was not available for comparison. Two studies have found that among adult
women, ages 18–35 and 16–33 respectively, body fat increases significantly with use of DMPA
as compared to women on oral contraceptives (OC) or untreated controls.[4,5]

The objective of this study was to examine adiposity and lean body mass changes in adolescent
girls initiating DMPA, OC, or no hormonal contraceptive (control).

The present study represents analysis of body composition data collected on all girls who
enrolled in a larger 2-year study of hormonal contraception and bone mineral density (BMD)
from April 2002 through September 2003. The study population consisted of post-menarcheal
girls, age 12–18, attending one of four urban adolescent health clinics in a large metropolitan
area. Adolescent girls requesting contraception, and selecting DMPA or OC, were eligible to
participate. Adolescent girls who planned to receive no hormonal contraception were eligible
for enrollment as control subjects.

Exclusion criteria for study participation included pregnancy or DMPA use within the
preceding 6 months; OC use within the preceding 3 months; alcohol or drug dependence;
medical condition (e.g. renal disease) or medication use (e.g. corticosteroids) known to be
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associated with the outcomes of interest; contraindication to estrogen use; weight exceeding
250 lbs (upper limit for DEXA scanner); and need for confidential contraceptive care. The
study protocol was approved by the institutional review board of the participating institutions.
Informed consent and assent were obtained from each guardian and adolescent recruited.

At baseline, a structured interview was conducted to elicit information on age; age at menarche;
prior contraceptive use; pregnancy history; physical and mental health problems; and use of
prescription, over-the-counter, and herbal medications. Total daily caloric intake was assessed
by 24-hour recall. At baseline and 6 months, weight was measured with a calibrated digital
scale, height was measured with a calibrated stadiometer, and body fat and lean body mass
were measured by Hologic® dual energy x-ray absorptiometry (DEXA). Body mass index
(BMI) was calculated as weight in kilograms divided by the square of height in meters. To
reflect study participants’ degree of pubertal maturation, gynecologic age was calculated by
subtracting age at menarche from chronological age. OC compliance, assessed by monthly
self-report and calculated as the number of pills taken divided by number prescribed (1 every
day) × 100, was 86%. In order to remain in the study, subjects had to remain compliant with
DMPA by clinic appointment.

A major aim of the parent study was to evaluate whether estrogen supplementation in subjects
receiving DMPA resulted in decreased BMD losses. As such, DMPA subjects were randomized
to receive either monthly injections of 5mg estradiol cypionate or placebo. For the present
study, subjects receiving DMPA/placebo and DMPA/estradiol cypionate were analyzed
separately.

The study purpose was to compare body composition changes in adolescents on different
contraceptive methods. The main focus was mean group changes over time; therefore, all data
points available at each study visit were eligible for analyses. Descriptive statistics were means
and standard deviation for the continuous variables and counts and percentages for categorical
variables. Univariate group comparisons were completed by using chi-square tests or analyses
of variance (ANOVA), as appropriate. Multivariable models were built using standard
ANOVA modeling techniques. Specifically, backward-elimination modeling methods were
employed. P ≤ 0.05 was considered statistically significant. Data analyses were conducted with
SAS statistical software, version 9.1 (SAS Institute Inc., Cary, NC).

A total of 51 participants were recruited at baseline: 18 control, 18 OC, and 15 DMPA. Eight
DMPA users were randomized to DMPA/placebo and 7 to DMPA/estradiol. At baseline, there
was no statistically significant difference across groups in age, race, weight, total body fat, lean
body mass and caloric intake (Table 1).

Percent changes in total body fat at 6 months by contraceptive group were 10.3% DMPA/
placebo, 2.8% DMPA/estradiol, −0.1% OC, and −0.7% control (p = 0.05). Percent changes in
lean body mass at 6 months were −3.4% DMPA/placebo, −1.2% DMPA/estradiol, 0.6% OC,
and 0.6% control (p = 0.07).

In multivariable modeling (Table 2), contraceptive group was the only candidate variable
predictive of total body fat changes. DMPA use alone resulted in larger increases in adiposity
than use of no hormonal contraception, OC, or DMPA with supplemental estrogen. In
multivariable modeling predicting lean body mass changes, contraceptive group approached,
but did not reach, significance. Sample size may have limited our ability to see a contraceptive
effect; there was only 40% statistical power to detect the observed changed as statistically
significant.

Contraceptive group was predictive of changes in adiposity with girls on DMPA gaining more
body fat than untreated controls. Supplemental estrogen may lessen this DMPA effect. The
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mechanisms by which DMPA could exert such effects on body composition are not clear.
DMPA is known to induce a hypoestrogenic state.[6] Hypoestrogenism has been associated
with central obesity and weight gain in animal and human models.[7] Certainly the lessening
of the adipose accruing effect of DMPA by supplemental estrogen in the current study points
towards a role for hypoestrogenism. However, estrogen supplementation in adolescents on
DMPA did not fully normalize body composition changes to match those seen in untreated
adolescents. Either the estrogen dose was insufficient or additional effects of MPA are at play.
Progesterone receptors have been identified in human adipose tissue suggesting that the
mechanism of action of DMPA on fat could be direct. [7] In addition, MPA can bind to the
glucocorticoid receptor [7] and in high doses result in glucocorticoid-like changes in fat mass.
[9]

The current study is limited by small sample size and short period of follow-up. Multiple factor
analyses were explored with these limitations in mind. Having found statistical significance,
study findings suggest a negative effect of DMPA on adiposity in adolescents. The clinical
significance of such increases in adiposity must be weighed against the negative social and
health effects of adolescent pregnancy. The decrease of adolescent pregnancy over the past
decade has been attributed, in part, to the increased use of DMPA. [10] Future studies are
needed to better define the role MPA may play in the development of obesity.

Acknowledgments
Supported by U.S.P.H.S. Grant Number M1 RR 0008012 General Clinical Research Centers and N.I.H. Grant
R01HD39009.

References
1. Rogol AD, Roemmich JN, Clark PA. Growth at puberty. J Adolesc Health 2002;31:S192–200.
2. Kimm SY, Barton BA, Obarzanek E, McMahon RP, Sabry ZI, Waclawiw MA, et al. Racial divergence

in adiposity during adolescence: The NHLBI Growth and Health Study. Pediatrics 2001;107:E34.
[PubMed: 11230615]

3. Bonny AE, Britto MT, Huang B, Succop P, Slap GB. Weight gain, adiposity, and eating behaviors
among adolescent females on depot medroxyprogesterone acetate (DMPA). J Pediatr Adolesc Gynecol
2004;17:109–15. [PubMed: 15050987]

4. Clark MK, Dillon JS, Sowers M, Nichols S. Weight, fat mass, and central distribution of fat increase
when women use depot-medroxyprogesterone acetate for contraception. Int J Obes (Lond)
2005;29:1252–8. [PubMed: 15997247]

5. Berenson AB, Rahman M. Changes in weight, total fat, percent body fat, and central-to-peripheral fat
ratio associated with injectable and oral contraceptive use. Am J Obstet Gynecol 2009;200:329, e1–
8. [PubMed: 19254592]

6. Jeppsson S, Johansson. Medroxyprogesterone acetate, estradiol, FSH and LH in peripheral blood after
intramuscular administration of Depo-ProveraR to women. Contraception 1976;14:461–69. [PubMed:
975831]

7. Mayes JS, Watson GH. Direct effects of sex steroid hormones on adipose tissues and obesity. Obes
Rev 2004;5:197–216. [PubMed: 15458395]

8. Kontula K, Paavonen T, Luukkainen T, Andersson LC. Binding of progestins to the glucocorticoid
receptor. Correlation to their glucocorticoid-like effects on in vitro functions of human mononuclear
leukocytes. Biochem Pharmacol 1983;32:1511–8. [PubMed: 6222739]

9. Harte C, Henry MT, Murphy KD, Mitchell TH. Progestogens and Cushing’s syndrome. Ir J Med Sci
1995;164:274–5. [PubMed: 8522428]

10. Institute AG. Teen pregnancy rates continue to decline. Contracept Technol Update 1999;20:81–82.
[PubMed: 12295384]

Bonny et al. Page 3

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bonny et al. Page 4
Ta

bl
e 

1
C

ha
ra

ct
er

is
tic

 S
um

m
ar

y 
of

 S
ub

je
ct

s b
y 

C
on

tra
ce

pt
iv

e 
M

et
ho

d

C
ha

ra
ct

er
is

tic
St

at
is

tic
C

on
tr

ol
 (n

=1
8)

O
C

 (n
=1

8)
D

M
PA

1  (n
=8

)
D

M
PA

/E
2  (n

=7
)

P-
V

al
ue

3

A
ge

 (y
ea

rs
)

M
ea

n±
SD

15
.7

 ±
 1

.7
5

15
.6

 ±
 1

.6
1

16
.0

 ±
 1

.5
9

15
.1

 ±
 0

.9
0

0.
72

G
yn

ec
ol

og
ic

 A
ge

 (y
ea

rs
)

M
ea

n±
SD

3.
3 

± 
2.

32
4.

1 
± 

2.
11

5.
7 

± 
1.

76
3.

7 
± 

2.
50

0.
09

R
ac

e 
(N

, %
)

B
la

ck
11

 (6
1.

1 
%

)
8 

(4
4.

4 
%

)
4 

(5
0.

0 
%

)
6 

(8
5.

7 
%

)
0.

28

W
hi

te
7 

(3
8.

9 
%

)
10

 (5
5.

6 
%

)
4 

(5
0.

0 
%

)
1 

(1
4.

3 
%

)

W
ei

gh
t (

kg
)

M
ea

n±
SD

63
.8

 ±
 1

5.
39

69
.8

 ±
 1

5.
41

60
.8

 ±
 1

2.
70

60
.6

 ±
 1

3.
10

0.
36

B
od

y 
M

as
s I

nd
ex

 (k
g/

m
2 )

M
ea

n±
SD

24
.4

 ±
 5

.1
3

26
.5

 ±
 4

.8
0

22
.7

 ±
 5

.0
4

23
.5

 ±
 3

.9
2

0.
23

D
ai

ly
 c

al
or

ic
 in

ta
ke

 (k
ca

l)
M

ea
n±

SD
15

83
.3

 ±
 3

38
.9

1
15

65
.4

 ±
 3

36
.9

5
18

65
.3

 ±
 1

69
.2

4
16

36
.1

 ±
 2

87
.0

1
0.

14

B
as

el
in

e 
To

ta
l B

od
y 

Fa
t (

%
)

M
ea

n±
SD

29
.4

 ±
 8

.0
1

31
.7

 ±
 7

.5
7

26
.8

 ±
 8

.9
4

29
.2

 ±
 5

.3
8

0.
51

B
as

el
in

e 
Le

an
 B

od
y 

M
as

s (
%

)
M

ea
n±

SD
70

.6
 ±

 8
.0

1
68

.3
 ±

 7
.5

7
73

.2
 ±

 8
.9

4
70

.8
 ±

 5
.3

8
0.

51

Δ 
To

ta
l B

od
y 

Fa
t (

%
)4

M
ea

n±
SD

−0
.7

 ±
 8

.9
4

−0
.1

 ±
 1

0.
52

10
.3

 ±
 1

0.
49

2.
8 

± 
4.

40
0.

05

Δ 
Le

an
 B

od
y 

M
as

s (
%

)4
M

ea
n±

SD
0.

6 
± 

3.
39

0.
6 

± 
4.

67
−3

.4
 ±

 3
.5

7
−1

.2
 ±

 1
.7

7
0.

07

1 Su
bj

ec
ts

 se
lf-

se
le

ct
in

g 
D

M
PA

 fo
r c

on
tra

ce
pt

io
n 

an
d 

ra
nd

om
iz

ed
 to

 re
ce

iv
e 

m
on

th
ly

 p
la

ce
bo

 in
je

ct
io

ns
.

2 Su
bj

ec
ts

 se
lf-

se
le

ct
in

g 
D

M
PA

 fo
r c

on
tra

ce
pt

io
n 

an
d 

ra
nd

om
iz

ed
 to

 re
ce

iv
e 

m
on

th
ly

 e
st

ra
di

ol
 in

je
ct

io
ns

.

3 P-
va

lu
e 

fr
om

 a
na

ly
si

s o
f v

ar
ia

nc
e 

or
 c

hi
-s

qu
ar

e 
te

st
, a

s a
pp

ro
pr

ia
te

.

4 C
ha

ng
e 

fr
om

 B
as

el
in

e 
to

 6
 M

on
th

s.

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bonny et al. Page 5

Table 2
Multivariable Models Predicting Change in Percent Total Body Fat and Lean Body Mass at 6 Month

Endpoint Significant Factors1 F-Value P-Value Significantly Different Groups

Δ Total Body Fat (%) Contraceptive Group 2.90 0.045 Control-1% vs. DMPA 10% (p=0.04)

Δ Lean Body Mass (%) Contraceptive Group 2.52 0.07 N/A

Height 4.79 0.03

Race 6.11 0.02

BMI 74.15 <0.001
1
Candidate variables included contraceptive group, age, gynecologic age, race, weight, height, BMI, caloric intake, baseline total body fat and baseline

lean body mass.
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