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Abstract
Objectives: To investigate the impact of the etonogestrel implant (ENG-IMP) and depot-medroxyprogesterone acetate (DMPA) on weight loss in non-breastfeeding 
women during the first postpartum year.

Study Design: We designed a modified randomized controlled trial of immediately postpartum, non-breastfeeding women. Sixty six women were randomized to 
receive either the ENG-IMP or DMPA prior to discharge from the hospital. Thirty four women choosing to leave the hospital without initiating a contraceptive 
method served as a comparison group. The primary outcome of weight loss, both absolute and percent, was computed, and compared among groups over time during 
the first postpartum year. Secondary outcomes included contraceptive continuation and satisfaction.

Results: At 3 months postpartum, mean weight loss for ENG-IMP users was 8.1% (6.5 kg), DMPA users lost 2.2% (2.0 kg), and the comparison group lost 8.2% 
(6.5 kg). The difference in percent weight change at 3 months between DMPA users and both ENG-IMP users and the comparison group was statistically significant 
(p=0.007, p=0.02 respectively). At 6 and 12 months, there were no statistically significant weight loss differences between groups. Randomized women had high 
rates of satisfaction (“good” or “very good” for 88% of ENG-IMP users, and 89% of DMPA users) and continuation (89% of ENG-IMP and 73% of DMPA users) 
at 12 months.

Conclusions: By three months postpartum, women using the ENG-IMP had lost more weight than DMPA users, but the difference was not sustained at 12 months. 

Implications: Providers should inform women not breastfeeding in the postpartum period that early administration of DMPA may decrease initial weight loss 
relative to implant users and those getting DMPA later, though weight loss at 12 months postpartum may be the same among all groups. This study highlights the 
relatively small weight losses in the postpartum period among all groups and indicates the need for education and programs to encourage postpartum weight loss in 
this population.
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Introduction 
Obesity and unintended pregnancy are major public health 

problems in the United States. According to the Centers for Disease 
Control and Prevention (CDC), approximately two-thirds of US 
women are overweight or obese and approximately 3 million women 
experience an unintended pregnancy annually [1,2]. The postpartum 
period presents a critical time to address both weight management 
and healthy pregnancy spacing. Data suggest that excessive pregnancy 
weight gain and postpartum weight retention are risk factors for future 
obesity [3-7]. In one study, women who had not returned to their pre-
pregnancy weight by six months postpartum were 6 kg heavier 8 years 
later than women who had quickly reached their pre-pregnancy weight 
(p=.01) [6,7]. Furthermore, rapid repeat pregnancy (RRP) has been 
associated with weight gain over time, in addition to many other poor 
maternal-child health outcomes [8-10].

Progestin-only contraceptive methods are favored postpartum 
because they do not increase the risk of venous thromboembolism (VTE) 
or interfere with breastfeeding [11-14]. Depot medroxyprogesterone 
acetate (DMPA), the injectable contraceptive available in the US, is 
heavily utilized postpartum, but is associated with weight gain in some 
populations outside of pregnancy [15,16]. Post-marketing data on 

the etonogestrel implant (ENG-IMP) provide some evidence that it is 
associated with weight gain [17]. The primary objective of this study 
was to determine if women who use these 2 highly-effective progestin-
only contraceptives immediately postpartum lose pregnancy weight 
differently than each other, and/or differently than women who leave 
the hospital without initiating such methods.

Materials and methods
To compare percent weight loss among the 3 study groups, we 

conducted a modified randomized controlled trial at the Hospital 
of the University of Pennsylvania (HUP) from 2011-2012. Healthy 
women aged 18 to 45, postpartum of a neonate greater than or equal 
to 37 weeks gestation, proficient in English and planning to delay 
another pregnancy for at least six months were eligible. Women were 
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excluded if they were breastfeeding, unable to attend follow up visits, or 
planned to use weight loss medications during the study. Eligible and 
willing postpartum women were randomly assigned to receive either 
ENG-IMP or DMPA before hospital discharge. Women who declined 
to start a contraceptive method before leaving the hospital, but were 
otherwise interested and eligible, were offered the opportunity to 
participate in a comparison group. We designed the study to include 
a comparison group of women not immediately starting a hormonal 
contraceptive method and allowed them to self-select this comparison 
arm because we did not consider it ethical to randomize women to no 
postpartum contraceptive plan upon discharge. This study design was 
successfully utilized previously [18]. Lastly, as a standard part of care, 
ENG-IMP and DMPA are offered prior to discharge in the hospital 
or at a postpartum follow-up visit with no cost to the patient, thus 
access to these contraceptives was not an incentive to participate. We 
reimbursed women for their time and travel during the study. The 
Institutional Review Board of the University of Pennsylvania approved 
our study.

Because the expected amount of postpartum weight loss in non-
breastfeeding women is not documented in the literature [19], we chose 

a sample size that would enable us to detect a one standard deviation 
difference in weight loss between the 3 groups at the primary 6 month 
endpoint. This required a minimum of 22 women in each group. With 
a predicted 34% loss to follow-up [20], our calculated sample size was 
100 with 34 women in the comparison group arm, and 33 in each of the 
ENG-IMP and DMPA arms.

The study flow is illustrated in Figure 1. Block randomization was 
utilized. Participants could discontinue, switch, or initiate any method 
at will during the study period. All data for each group, including both 
primary and secondary outcomes, were analyzed as assigned, except 
satisfaction, which was analyzed with only women still using their 
assigned method. Any woman who became pregnant during the study 
period was discontinued from the study. Missed interim visits were 
counted as missing data.

All subjects were weighed at enrollment before being discharged 
from the hospital. After enrollment, subjects returned at 3, 6 and 12 
months postpartum for a weight measurement, a urine pregnancy test 
and a questionnaire. Weight was recorded for each woman at each visit, 
including enrollment, in her own clothing without shoes or outerwear, 

Randomized (n=66) 

Allocated to ENG implant (n= 33) 
- Received allocated intervention (n=31) 
- Did not receive allocated intervention (n=2) 

Allocation 

Allocated to DMPA (n=33) 
- Received allocated intervention (n=33) 
- Did not receive allocated intervention (n=0) 

Pregnant (n=1) 
Lost to follow up (n= 4) 
Discontinued intervention (n=4) 
-Irregular bleeding (n=3) 
-Desired a different method (n=1) 

Pregnant (n=1) 
Lost to follow up (n= 9) 
Discontinued intervention (n=6) 
-Irregular bleeding (n=3) 
-Desired a different method (n=3) 

Analyzed (n=28) 
-Excluded from analysis: pregnant or lost to 
follow up (n=5) 
 

Follow-up 

Analysis 

Analyzed (n=23) 
-Excluded from analysis: pregnant or lost to 
follow up (n=10) 

Patients approached for participation 
based on age and gestational age of 

neonate at delivery (n=206) 

Not meeting inclusion criteria 
-Gestational Age <37 weeks (n=3) 
Meeting exclusion criteria 
-Breastfeeding (n=89) 
-Unable to follow up (n=14) 
Enrolled in observational control arm (n=34) 

Meeting inclusion criteria (n=66) 
-18-45 
-English-speaking 
-neonate ≥ 37 weeks gestation 
-not breastfeeding 
 

Figure 1. CONSORT flow diagram.
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using one calibrated scale (A&P Medical, Carrollton, TX). Trained 
research staff completed questionnaires at enrollment and each follow-
up visit.

Weight in the postpartum period is subject to many influences, 
including fluid shifts immediately postpartum, breastfeeding, exercise 
and diet. Ranges of body mass index (BMI) that denote normal or 
excess weight have not been validated during or after pregnancy; 
however BMI can provide a way to conceptualize and frame weight-for-
height. We chose to evaluate BMI at enrollment; however we ultimately 
evaluated percent weight loss as our primary outcome measure. 

Participants completed previously validated surveys that included 
questions relating to physical activity and diet at each of the 3 follow-up 
visits. Physical activity questions were obtained from the World Health 
Organization (WHO) Global Physical Activity Questionnaire (GPAQ). 
The GPAQ includes a validated method of interpreting these questions 
to assign levels of physical activity [21]. This tool accumulates all daily 
activity, recreational as well as physical activity acquired through 
work or travel to and from work. The tool provides a mechanism 
to estimate mean activity in each group. We used the “Weight and 
Lifestyle Inventory” (WALI), a previously validated tool to obtain diet 
history [22]. Specifically, we implemented the WALI 24-hour recall 
diary at each follow-up interview. Participants chose 1 or 2 days in 
the last week that represent their typical diet including all foods and 
beverages consumed. While subject to recall bias, it was a frequently 
used tool that required only short term recall and allowed for at least 2 
different days of food consumption in case there were outliers in that 
week. Calorie counts were totaled for each day and averaged, giving 
an approximate daily caloric intake for each participant. This was 
repeated at all follow up appointments. Overall net caloric intake and 
expenditure were calculated for each study time point. Participants also 
reported satisfaction with each contraceptive method (assessed with 
Likert 5-scale questions).

We entered responses directly into Research Electronic Data 
Capture, or REDCap® [23]. Descriptive statistics summarized the 
demographic data overall, and by study arm. We compared demographic 
characteristics between study arms using ANOVA / Kruskal-Wallis 
test or Fisher’s exact tests. The primary outcome of percentage weight 
change from baseline to 6 months was calculated for each woman. One-
way ANOVA, with Tukey adjustment for multiple comparisons, was 
used to test for differences in weight change. Generalized estimating 
equations (GEEs) were used to test for differences among all 3 groups 
over all the study periods, with Holm’s adjustments for multiple 
comparisons [24-26]. The GEE analysis of weight loss tested for a group 
by time interaction, adjusting for other potential covariates/confounders 
(race, calories consumed and physical activity) that could be associated 
with weight loss. Time was modeled as a non-linear function. All analyses 
were based on intention-to-treat principles.

Results
Weight loss

One hundred women enrolled in our prospective trial of postpartum 
weight loss: 33 randomized to the ENG-IMP, 33 randomized to DMPA 
and 34 in the comparison group (Figure 1). All groups were similar 
except that women in the randomized cohorts were, on average, three 
years younger than the comparison group (p=0.002) and more likely 
to be black (p<.001) (Table 1). At the 3 and 6 month follow-up visits 
there were 79 and 73 women remaining in the study, respectively. This 
demonstrated a 27% loss to follow-up rate at the end of 6 months. There 

were no statistically significant differences in baseline characteristics 
between those who were lost to follow-up and those with complete 
data, at 3 months, or at 6 months (all p>0.1). At 12 months, 67 of the 
initial 100 women remained in the study, 28 in the ENG-IMP group, 23 
in the DMPA group, and 16 in the comparison group. This represents 
an overall 33% percent loss to follow-up, which was significantly higher 
(p=0.004) among those in the comparison group.

Overall mean percent weight lost at 3 months postpartum was 
6.3%. The mean loss for the comparison group and ENG-IMP group 
was 8.2% (6.5 kg) and 8.1% (6.5 kg) respectively, while the DMPA 
group lost 2.2% (2.0 kg) (Table 2). In adjusted models, differences at 
3 months were statistically significant (ENG-IMP vs. DMPA p=0.007, 
DMPA vs. comparison group p=0.02). At 6 months postpartum, the 
DMPA group showed a 3.7% decrease in weight from postpartum. 
However, at this time point, mean weight loss for the ENG-IMP group 
and the comparison group showed that both groups, on average, gained 
weight during the 3-6 month period. At 1 year, DMPA users had lost a total 
of 4.2% of their total body weight from their initial weight postpartum. The 
ENG-IMP group lost 6.0% and the comparison group 8.2%. None of these 
group differences after 3 months postpartum were statistically significant. 

While each group lost weight over time, not every individual lost 
weight. The DMPA group had a steady decrease in percent weight lost 
across the 12 months, while the ENG-IMP and the comparison group 
mirrored each other and had substantial weight loss at the 3-month 
time point but then plateaued (Table 2). These group differences in 
weight loss trajectories, assessed by GEE, had a significance of p= 0.64.

Caloric intake and expenditure

There were no statistically significant differences in caloric intake 
among any group at any time point. Median physical activity was 
constant over time in the comparison group but increased in ENG-
IMP users (4080 to 10080 weekly metabolic equivalents, p=0.048) and 
in DMPA users (6300 to 10080 weekly metabolic equivalents, p<.005) 
over 12 months. Further, DMPA users exerted approximately double 
the amount of physical activity as the comparison group at 12 months 
(10080 vs. 6380 weekly metabolic equivalents, p=0.006). 

Contraceptive method continuation

At 3 months, all women randomized to receive the ENG-IMP (29 
of 29) or DMPA (24 of 24), who remained in the study, continued their 
assigned method. At 6 months, 93% (25 out of 27) of initial ENG-IMP 
recipients retained their implant and 76% (17 out of 25) participants 
randomized to DMPA were still using DMPA. At 12 months 89% (24 
out of 27) of women randomized to the ENG-IMP and 74% (17 out 
of 23) of women randomized to DMPA reported that they were using 
their assigned method (Fisher exact test comparison P=0.27). 

Satisfaction with contraceptive method

At 12 months, 15 of the 17 women (89%) assigned to and still using 
DMPA reported a satisfaction level of “good” or “very good”. Of the 
24 women assigned to and still using the ENG-IMP at 12 months, 21 
(88%) reported the same level of satisfaction. Eighty-one percent of 
women in the comparison group at 12 months (n=16) reported their 
satisfaction level as “good” or “very good”. Women randomized to 
ENG-IMP were more likely than DMPA users or comparison group to 
recommend their method to a friend at 3, 6 and 12 months, p<.001, p=.03 
and p=.005, respectively. At 12 months, 92% of those 24 women in the 
ENG-IMP group stated they were “very likely” to recommend the implant 
to a friend. The remaining 2 women stated they were “somewhat likely”.
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Characteristic Comparison group
N=34

ENG implant
N=33

DMPA
N=33

All group
p- value

Age (yr) 26.6 (5.4) 22.4 (3.8) 23.1 (4.7) .002
Baseline Weight (kg) 80.3 (17.6) 81.9 (17.9) 81.1 (24.8) .89
BMI (median, range) 28.7 (21.6, 43.7) 28.7 (20.7, 53.7) 29.7 (20.6, 58.2) .68

Education <High School 7 (21) 7 (21) 11 (33)
.48High School/GED 15 (44) 18 (55) 16 (49)

>High School 12 (35) 8 (24) 6 (18)
Race Black 23 (68) 31(94) 29 (88)

<.001White 10 (29) 0 (0) 1 (3)
Other 1 (3) 2 (6) 3 (9)

Ethnicity Hispanic 2 (6) 0 (0) 3 (9)
.28

Not Hispanic 32 (94) 33 (100) 30 (91)
Income <$10,000 7 (21) 6 (18) 13 (39)

.39
$10,001-$20,000 7 (21) 6 (18) 8 (24)
$20,001-$40,000 5 (15) 6 (18) 3 (9)

>$40,001 7 (21) 5 (15) 2 (6)
unsure 8 (24) 10 (30) 7 (21)

Parity 1 11 (32) 10 (30) 13(39)
.362 11 (32) 13(39) 5 (15)

>=3 12(35) 10(30) 15(46)
Pregnancy Prevention Extremely/ Very Important 28 (82) 29 (88) 29 (88)

.95Important/Somewhat 
Important 5 (15) 3 (9) 4 (12)

Not Important 1 (3) 1 (3) 0 (0)
# of years until <= 5 years 10 (29) 7 (21) 11 (33)

.17next baby 6 or more years 10 (29) 17 (52) 7 (21)
desired Never 14 (41) 9 (27) 15 (46)

Table 1. Baseline demographic characteristics.

N (%) or mean (± SD) if not stated. All Group comparisons used ANOVA / Kruskal-Wallis test or Fisher’s exact tests as appropriate.

3 months 6 months 12 months

N Weight change 
% N Weight change

% N Weight change 
%

DMPA 24 -2.2 ± 3.8 25 -3.7 ± 3.6 23 -4.2 ± 3.9
ENG-IMP 29 -8.1 ± 2.0 27 -7.0 ± 2.7 28 -6.0 ± 3.9

Comparison group 26 -8.2 ± 3.6 21 -7.2 ± 4.9 16 -8.2 ± 5.9

Table 2. Postpartum weight change among the three study groups.

Weight change (mean ± SD) is % of postpartum weight at discharge. GEE analysis adjusted for age, race, calories consumed and physical activity. At 3 months, mean percent weight 
change was lower for the DMPA users compared to the ENG-Implant users (pholms=0.007) and controls (pholms=0.02). There were no significant differences between groups at 6 or 12 months.

Pregnancy 
There were six pregnancies during the first postpartum year, four 

occurred in the comparison group. One woman in the ENG-IMP 
arm and 1woman in the DMPA arm became pregnant and both had 
discontinued the method before the pregnancy was conceived. All 
women who became pregnant during the study period reported that 
the pregnancies were unintended and/or mistimed. Upon learning 
about this pregnancy women reported feeling: overwhelmed (5/6), 
scared (3/6), sad (2/6), angry (2/6) and regret (2/6). One woman 
reported feeling nothing, and no woman reported feeling happy about 
her new pregnancy.

Discussion
Progestin-only methods are safe for use in the immediate 

postpartum period and are available in highly-effective, long-acting 
delivery systems that can improve child spacing [27]. We designed 
this study to assess the impact of these contraceptive methods on 
postpartum weight loss. We found that women using the implant 
lost weight more quickly than DMPA users. Women who were 
randomized to immediate postpartum DMPA retained on average 
4.0 % more weight than the comparison group and 1.8% more than 

those randomized to the ENG-IMP at 1 year post-delivery. While this 
difference was not statistically significant in our cohort of 100 women, 
it deserves consideration given that the Centers for Disease Control 
and Prevention (CDC) and the National Institutes of Health (NIH) 
suggest that outside of pregnancy and postpartum periods, a 5-10% 
decrease in body weight can provide major health benefits [28]. 

Our study has limitations. First, given the highly variable nature 
of breastfeeding frequency, and its complex relationship to caloric 
intake and expenditure, we chose to exclude breastfeeding women 
from this initial study. Thus, our findings may not be generalizable to 
the breastfeeding population. Future studies that include breastfeeding 
women are needed to better understand the impact of progestin-only 
contraceptives on weight loss trajectories in all postpartum women. 
Second, we collected all primary outcome data prospectively at the time 
of delivery in order to avoid recall bias, but the associated limitation is 
that we did not have pre-pregnancy weight for any participant. While 
we therefore could not compute the number of women who returned 
to their pre-pregnancy weight by the 12th postpartum month, we 
observed that implant users and the comparison group experienced a 
weight loss plateau after 3 months postpartum. Our comparison group, 
a heterogeneous group using a variety of contraceptive methods, lost 
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the most weight on average, but the mean percent weight lost in this 
group was roughly 7%, which for our population was an average of 
5.4 kg (12 pounds) at one year postpartum. It is unlikely that a 12 
pound weight loss at 12 months postpartum represents a return to 
pre-pregnancy weight, given the current CDC guidelines recommend 
a 25-35 pound weight gain. Furthermore, many individuals plateaued 
or gained weight in the second half of the study period. 

Strengths of our study include the randomized design, which 
allowed us to minimize weaknesses such as confounding by indication. 
Our satisfaction data show that not only are women willing to be 
randomized to a contraceptive method; but that, once randomized, 
women who were assigned their method were happier with their method 
than women in the comparison group who were using a method (or 
no method) that they chose. We also observed high continuation rates 
of both the ENG-IMP and DMPA, suggesting method acceptability, 
given that these women were contacted frequently, and could have 
discontinued at any time. Lastly, this study contributes 12-month 
follow-up data, which provides a longitudinal picture of the first 
postpartum year, including point estimates for postpartum weight loss 
throughout that year.

Side effects attributed to contraceptives, including weight 
changes, are common reasons for discontinuation. This preliminary 
study demonstrates that when comparing the ENG-IMP to DMPA, 
postpartum weight loss appears to be initially faster with the ENG-
IMP, but no different at 12 months postpartum. Both The American 
Congress of Obstetricians and Gynecologists [29] and the American 
Academy of Pediatrics [30] recommend long acting reversible methods 
as first line contraceptives. Women who desire a user-friendly method 
that allows for optimal child-spacing can be reassured that the ENG-
IMP does not impede postpartum weight loss.
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