
O

U
o

P
S

a

A
R
R
A

K
O
C
B
F

I

s
F
r
l
u
a
t
u
d
t
a
s
a
p

v
P

(

h
1

Obesity Research & Clinical Practice 13 (2019) 180–183

Contents lists available at ScienceDirect

Obesity  Research  &  Clinical  Practice

jou rn al hom epage: www.elsev ier .com/ locate /orcp

riginal  Article

se  of  levonorgestrel  as  emergency  contraception  in
verweight  women

aris  Stowers ∗,  Renee  Mestad
tate University of New York Upstate Medical University, Department of Obstetrics and Gynecology, Syracuse, NY, USA

 r  t  i  c  l e  i  n  f  o

rticle history:
eceived 17 September 2018
eceived in revised form 22 January 2019
ccepted 29 January 2019

eywords:
verweight
ontraception
ody mass index
amily planning

a  b  s  t  r  a  c  t

Objective:  Levonorgestrel  (LNG)  emergency  contraception  (EC)  may  have  decreased  efficacy  for women
with  body  mass  indices  (BMI)  ≥  26  kg/m2. This  study  aims to evaluate  the  prevalence  of  LNG  EC use and
EC  counseling  among  overweight  women.
Methods:  The  2013–2015  dataset  from  the  National  Survey  of Family  Growth  was  analyzed  to  determine
the  proportion  of women  with  BMI  ≥ 26  kg/m2 who  report  recent  use  of  LNG  EC  and  EC counseling.
Results:  Overall,  2.4%  of respondents  reported  recent  use of  LNG  EC. Among  women  using  oral  LNG  for  EC,
29.8%  of survey  participants  reported  BMI  ≥  26  kg/m2. Additionally,  40.2%  of  women  with  BMI  ≥ 26  kg/m2

using  oral  LNG  EC reported  having  a doctor  or medical  provider  talk to  them  about  emergency  contra-
ception  within  the  last  12 months,  compared  to  18.3%  of  LNG  EC users  with  BMI  <  26  kg/m2 (p  <  0.001).

Conclusions:  Despite  recent  counseling  from  clinicians  and  concerns  for decreased  efficacy,  a  signifi-
cant  number  of  overweight  women  continue  to  use LNG  for EC. Clinicians  should  counsel  women  with
BMI  ≥ 26  kg/m2 on the  potential  limitations  of oral  LNG  for  EC  and offer  more  effective  EC  methods,
including the  copper  intrauterine  device  and  oral  ulipristal  acetate.

© 2019  Asia  Oceania  Association  for the  Study  of Obesity.  Published  by  Elsevier  Ltd.  All  rights
reserved.
ntroduction

Emergency contraception (EC) is used to reduce the risk of unde-
ired pregnancy when taken after unprotected intercourse. Two
ood and Drug Administration (FDA) approved EC methods are cur-
ently available in the United States; these methods include oral
evonorgestrel (1.5 mg), either as a single or divided dose, and oral
lipristal acetate (30 mg). Levonorgestrel (LNG) EC is a widely avail-
ble progestin that is FDA approved for pregnancy prevention up
o three days after intercourse and may  have some effectiveness
p to five days after intercourse. LNG EC prevents conception by
elaying follicular development and providing a local contracep-
ive effect [1,2]. This medication remains the only method of EC
vailable without a prescription in the United States, where it is

old under the brand name “Plan B” [3]. A second method, ulipristal
cetate is a selective progesterone receptor modulator that can
revent pregnancy up to five days after intercourse by inhibiting
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unahou St, Suite 824, Honolulu 96826, USA.
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follicular development [1]. This latter method requires a prescrip-
tion and is not widely available in the United States (US) [4]. Both
forms of oral EC have similar side effect profiles and do not require
an in-person exam prior to provision [1].

In 2011, a meta-analysis of 3445 women  concluded that oral
EC methods are less effective in overweight women [5]. This study
found that oral LNG 1.5 mg  had no effect on pregnancy rates in
women with body mass indices (BMI) ≥ 26 kg/m2 and oral ulipristal
acetate 30 mg  had no effect on pregnancy rates in women with
BMI  ≥35 kg/m2 [5]. A second analysis of this same data confirmed
a significant increase in the pregnancy rate after LNG EC use for
women weighing more than 70 kg and women with a BMI  beyond
26 kg/m2 [6]. International studies of EC efficacy have produced
mixed results. A 2015 meta-analysis of three World Health Organi-
zation (WHO) clinical trials [7–9] concluded that BMI does not affect
LNG EC efficacy [10]. However, a significant limitation of this study
is the low numbers of overweight or obese women included in the
analysis. To obtain data from a larger sample of overweight and
obese women using LNG EC, a more recent study pooled data from
four WHO  randomised clinical trials (the three trials included in

the 2015 meta-analysis [7–9], plus an additional clinical trial [11])
and reported significantly increased pregnancy rates for women
with BMI  beyond 30 kg/m2 [12]. In this study, the majority of obese
women and women who became pregnant were from a single study

er Ltd. All rights reserved.
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ite, potentially compromising the generalizability of these find-
ngs [12]. The trend for increased LNG EC failure in overweight and
bese women seen in these studies [5,6,12] raises concern about
C use in this high-risk population.

This compromised efficacy may  be secondary to differences in
harmacokinetics, as women with obesity taking oral LNG have

ower serum LNG concentrations compared to women without obe-
ity. Women  who are overweight or obese may  require higher doses
o effectively prevent pregnancy [13,14], consistent with the cur-
ent recommendation of the Royal College of Obstetricians and
ynaecologists (RCOG) that women with BMI  ≥ 26 kg/m2 receive
ither ulipristal acetate or a double dose of LNG EC [15,16]. How-
ver, the pharmacokinetics of oral EC in obese women  remains
nclear and understudied. The true relationship between body-
eight and EC effectiveness, as well as the exact etiology of any
ecreased efficacy in overweight women, is controversial [16].
nlike RCOG, the American College of Obstetricians and Gyne-
ologists (ACOG) does not recommend an increased LNG dose,
egardless of BMI  [1], but both the ACOG and the Centers for Disease
ontrol and Prevention acknowledge a possible decrease in LNG EC
fficacy in obese women [1,17].

A third form of EC which is not affected by body weight is avail-
ble; the copper intrauterine device (IUD) can be used as EC up to
ve days after intercourse with a pregnancy rate of less than 0.1%
1,18]. Although the FDA has not approved the copper IUD for an
C indication, ACOG recommends the copper IUD as an off-label
C option. Given the possible influence of body weight on oral EC
fficacy, ACOG recommends the copper IUD be considered for EC
s an alternative to oral EC methods for women with obesity [1].

Over the past decade, obesity has become increasingly com-
on  among reproductive-age women [19]. Further, 68.8% of US
omen are overweight with a BMI  >25 kg/m2 and cannot reliably
epend on oral LNG for EC [20]. Additionally, these women  carry an

ncreased risk of pregnancy-related complications, making reliable
ontraception especially vital to the health of obese women [21].

Given the data suggesting diminished efficacy of LNG EC
or overweight women and the availability of superior meth-
ds (ulipristal acetate and the copper IUD), this study aims to
valuate the proportion of women taking LNG EC who have a
MI  ≥ 26 kg/m2. This subpopulation was selected for analysis as
hese women with BMI  ≥ 26 kg/m2 would receive questionable
regnancy prevention benefit from LNG EC [1,5,6,15]. We  hypoth-
sised that LNG EC use would be less common among overweight
omen compared to women with normal or underweight BMI

nd that very few of the women taking oral LNG EC would have
 BMI  ≥ 26 kg/m2. It was also predicted that this subpopulation
f overweight women choosing this inferior method would have
urchased this over-the-counter product without consulting a clin-

cian, which may  represent a missed opportunity to counsel these
omen on more effective EC methods.

ethods

The analysis of the National Survey of Family Growth (NSFG)
atasets used in this study was determined to be exempt from a
ull review by the Institutional Review Board within our hospi-
al system. The NSFG is a publicly available database that surveys

en and women concerning general and reproductive health top-
cs. This nation-wide survey collects responses from women  ages
5 to 44 living in the United States [22,23]. As the NSFG over-
amples certain subgroups, sampling weights must be applied to

orrect for under-sampling and over-sampling [24]. The weighted
013–2015 dataset [22–24] was analyzed using Statistical Pack-
ge for the Social Sciences (SPSS) 23 (Chicago, IL, USA). Statistical
eight variables included in the NSFG dataset were applied prior
& Clinical Practice 13 (2019) 180–183 181

to analysis to make the sample more representative of the US
Census Bureau population projections of age, race, and ethnicity
subgroups. Although the NSFG asks participants about EC use in
the previous 12 months, this question does not specify EC method
type. Recent oral LNG EC use was  defined as women who reported
using EC without a prescription in the previous 12 months, while
excluding women who reported using both EC and an IUD  dur-
ing that same 12 month period. This definition was  developed to
distinguish oral LNG EC, which is available over-the-counter, from
ulipristal acetate EC, which requires a prescription. This methodol-
ogy also distinguishes oral EC use from copper IUD insertions for EC
purposes. Respondents missing BMI, EC use, or IUD  use data (23.2%
of the weighted dataset) were excluded from the analysis. Demo-
graphic characteristics between LNG EC users were compared using
Pearson’s Chi-Square Test and the Student’s t-test. The population
of women with recent oral LNG EC use was  compared by BMI  cate-
gories (BMI < 26 kg/m2 and BMI  ≥ 26 kg/m2). This comparison was
selected based previously published findings that oral LNG may be
less effective for women  with BMI  ≥ 26 kg/m2 [5,6].

Results

Weighted responses from interviews with 5699 women were
included in the analysis from the NSFG 2013–2015 NSFG dataset.
Overall, 2.4% of respondents reported using LNG EC in the previ-
ous 12 months. Regardless of BMI, the most common reason for
using this medication was because of a lack of contraception dur-
ing intercourse, as reported in 52.3% of respondents. The second
most common reason for LNG EC use was due to concern for birth
control method failure (35.1% of surveyed women).

The mean BMI  for this weighted dataset was 27.5 (� = 6.62) with
51.6% of women  reporting BMI  ≥ 26 kg/m2. Recent LNG EC use was
less prevalent for women  with BMI  ≥ 26 kg/m2 than for women
with BMI  < 26 kg/m2 (RR = 0.399, CI = 0.397 to 0.401, p < 0.001).
Additionally, 1.4% of women with BMI  ≥ 26 kg/m2 report using LNG
EC in the previous 12 months. Among women using LNG EC, 29.8%
reported BMI  ≥ 26 kg/m2 (see Fig. 1).

Demographic characteristics of women  using LNG EC was  com-
pared by BMI  category (see Table 1). LNG EC users were younger
(mean age of 25.9 years vs 32.4 years, p < 0.001) and thinner (Mean
BMI  of 24.9 vs 27.55, p < 0.001). Regardless of BMI, most LNG EC
users were nulliparous and less than 30 years of age. While the
majority of women in this NSFG dataset identified as White (62.5%)
or Hispanic (18.5%), women with BMI  ≥ 26 kg/m2 using LNG EC
tended to be White (45.3%) or Black (29.7%).

Additionally, 40.2% of women with BMI ≥ 26 kg/m2 using LNG
EC reported having a doctor talk to them about emergency con-
traception within the previous 12 months. Whereas, only 18.3%
of women  with BMI  < 26 kg/m2 using LNG EC reported recent EC
counseling (p < 0.001). Rates of recent EC counseling among non-
EC users was  much lower for women  of all body mass indices (3.0%
for BMI  < 26 kg/m2 and 2.9% for BMI  BMI  ≥ 26 kg/m2).

Discussion

Pregnancy outcomes and pharmacokinetic research suggests
that LNG EC may  be less effective for women  with BMI  ≥ 26 kg/m2

[5,6]. This compromised efficacy likely contributes to the lower
rates of LNG EC use seen among overweight women compared to
women of normal weight in this study. However, a significant num-
ber of women with BMI  ≥ 26 kg/m2 continue to use LNG EC in an

effort to prevent pregnancy despite this method’s decreased effi-
cacy and the existence of superior EC methods. The 29.8% of LNG
EC users who  report a BMI  ≥ 26 kg/m2 are spending money on a
less effective medication with questionable benefit and potential



182 P. Stowers and R. Mestad / Obesity Research & Clinical Practice 13 (2019) 180–183

Fig. 1. Distribution of body mass indices for women taking oral levonorgestrel emergency contraception.
Among levonorgestrel emergency contraception (LNG EC) users, 29.8% report a BMI  ≥ 26 kg/m2 (signified by a single asterisk), which is above the body mass index (BMI)
cutoff  associated with decreased LNG EC efficacy. Only 70.2% of LNG EC users report a BMI within the effective range for this medication.

Table 1
Demographic characteristics.

Demographic characteristics Women  with recent LNG EC use Women  without recent LNG EC use

BMI  < 26 kg/m2 BMI  ≥ 26 kg/m2 BMI  < 26 kg/m2 BMI ≥ 26 kg/m2

% % % %

Age (years)
≤21 35.1 12.7 8.3 5.1
22–29  35.6 64.8 35.1 27.9
30–39  24.8 20.2 38.0 42.4
≥40 4.4 2.3 18.6 24.6

Race
Non-Hispanic White 27.5 45.3 61.6 54.0
Non-Hispanic Black 11.8 29.7 8.3 17.5
Hispanic 37.6 14.7 17.5 20.3
Other/multi-racial 23.1 10.3 12.6 8.3

Education level
No high school diploma 9.3 6.5 8.0 11.2
High  school diploma or equivalent 46.7 52.6 42.2 52.1
Professional or college degree 43.9 41.0 49.8 36.7

Parity
Nulliparous 72.8 63.7 41.0 27.5
One  or more livebirths 27.2 36.3 59.0 72.5

Religious affiliation
Non-religious 23.1 23.4 26.6 20.3
Catholic 33.8 13.8 22.8 20.1
Protestant 38.2 53.5 42.0 53.6
Other  religions 4.9 9.3 8.7 5.9

Annual income
<$20,000 31.6 34.6 21.0 26.3

a
[
t
s
m
a
e
o

$20,000–$39,999 22.7 

$40,000–$99,999 34.6 

>$100,000 11.0 

dverse effects, including nausea, headache, and vaginal bleeding
1]. Additionally, these women  may  have a misguided confidence in
his method which could have clinically significant consequences,
uch as delayed diagnosis of pregnancy. This population is also

ore likely to have medical comorbidities that increase maternal

nd fetal risks associated with pregnancy, making family planning
specially important for these women [21]. For women  who are
verweight or obese using LNG EC, it is imperative that they under-
21.7 18.6 25.9
35.4 36.8 32.2
8.4 23.6 15.7

stand the limitations of this medication and complete a follow-up
pregnancy test.

We initially predicted that overweight women taking LNG EC
are doing so without consulting a clinical provider. It was hypothe-

sised that although LNG’s over-the-counter status improves overall
EC access, the ability to purchase this EC method without speaking
to a clinician may  lead to missed opportunities for EC counseling
concerning more effective methods, which is especially critical for
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verweight women. However, more than a third of the women
ith BMI  ≥ 26 kg/m2 using LNG EC in this study reported receiving

ecent EC counseling. These findings disprove our initial hypothesis
nd suggest other etiologies, including ineffective counseling from
roviders, a knowledge deficit among clinicians, or an inability to
rovide other EC methods in a time-sensitive manner. It is unclear
hether clinicians are incorporating patients’ bodyweight into

heir counseling or decision making when discussing EC methods.
s EC is often discussed by providers outside the field of gynecol-
gy (including midwives, adolescent medicine physicians, family
edicine practitioners, and emergency room doctors), these clin-

cians may  be unaware of the evidence concerning body weight’s
mpact on oral EC efficacy [25]. Even if providers are aware of LNG
C’s limitations in overweight women, these clinicians may  not be
ble to offer immediate insertion of the copper IUD and ulipristal
cetate is not widely available even with a prescription [4]. Alterna-
ively, some providers may  disagree with the studies’ and national
ociety guidelines’ conclusions concerning the controversial inter-
ction of BMI  and LNG EC efficacy [16]. Further research is needed
o better understand the barriers to providing copper IUDs for EC
nd the quality of emergency contraceptive counseling provided to
hese women.

The strengths of this study include the use of large, nationally
epresentative dataset. Data in the NSFG, such as weight, height,
nd recent EC use, are self-reported, and this non-objective report-
ng remains a major limitation of this study. As perceived body

eight is often less than measured body weight, this analysis
ay  underestimate the true number of overweight women in the

urveyed population [26]. Additionally, the NSFG is limited to par-
icipants living in the United States, and conclusions from this data

ay  not be generalizable to international populations.

onclusion

This study demonstrates the continued use of LNG EC among
verweight women despite recent counseling from clinicians and
ata suggesting the inferior efficacy of LNG EC for preventing preg-
ancy in these women [5,13,18]. Women’s health providers should
ounsel overweight women on the limitations of LNG EC, the impor-
ance of preventing the need for EC through the routine use of
ighly-effective methods of contraception, and the availability of
lternative forms of EC, such as the copper IUD and ulipristal
cetate. Further research is needed to identify alternative dosages
or oral EC for women with elevated BMIs and to better under-
tand if knowledge of oral EC’s limited efficacy affects women’s
ecision-making concerning their first-line contraceptive method.
dditionally, given ulipristal acetate’s superior efficacy compared

o LNG for women with BMI  between 26 kg/m2 and 35 kg/m2, the
ack of ulipristal acetate availability at US pharmacies remains a
ignificant barrier [4]. This study highlights the need to improve
rovider education, patient counseling, and EC availability for our

ncreasing population of patients who are overweight or obese.
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