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Abstract

Background: Potential barriers to intrauterine device (IUD) use include provider concern about
difficult insertion, particularly for nulliparous women.

Objective: This study aims to evaluate the evidence on the effectiveness of medications to ease
IUD insertion on provider outcomes (i.e., ease of insertion, need for adjunctive insertion measures,
insertion success).

Search strategy: We searched the PubMed database for peer-reviewed articles published in any
language from database inception through February 2016.

Selection criteria: We included randomized controlled trials (RCTs) that examined medications
to ease interval insertion of levonorgestrel- releasing IUDs and copper T 1UDs.

Results: From 1855 articles, we identified 15 RCTs that met our inclusion criteria. Most
evidence suggested that misoprostol did not improve provider ease of insertion, reduce the need
for adjunctive insertion measures or improve insertion success among general samples of women
seeking an IUD (evidence Level I, good to fair). However, one RCT found significantly higher
insertion success among women receiving misoprostol prior to a second IUD insertion attempt
after failed attempt versus placebo (evidence Level I, good). Two RCTs on 2% intracervical
lidocaine as a topical gel or injection suggested no positive effect on provider ease of insertion
(evidence Level I, good to poor), and one RCT on diclofenac plus 2% intracervical lidocaine as a
topical gel suggested no positive effect on provider ease of insertion (evidence Level I, good).
Limited evidence from two RCTs on nitric oxide donors, specifically nitroprusside or nitroglycerin
gel, suggested no positive effect on provider ease of insertion or need for adjunctive insertion
measures (evidence Level I, fair).

Conclusions: Overall, most studies found no significant differences between women receiving
interventions to ease 1UD insertion versus controls. Among women with a recent failed insertion
who underwent a second insertion attempt, one RCT found improved insertion success among
women using misoprostol versus placebo.
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1. Introduction

Intrauterine devices (IUDs) are highly effective contraceptive methods [1] that are generally
safe for women, including adolescents and nulliparous women, based on the US Medical
Eligibility Criteria for Contraceptive Use [2]. Although 1UD use is increasing in the United
States [3-5], rates remain lower than use of combined hormonal methods and condoms [4],
which have higher failure rates due to greater dependence on user adherence. Potential
barriers to IUD use include patient pain with insertion [6-8] and provider concern about
difficult insertion, particularly for nulliparous women [9]. However, it has been shown that
IUDs can be successfully inserted in nulliparous adolescents and young women, with high
(96%) and similar first-attempt success rates as their parous counterparts [10]. Factors
previously suggested to affect ease of IUD insertion or patient pain include age, parity, time
of menses, time since last pregnancy, pregnancy delivery type, breastfeeding status,
anticipated pain and 1UD type [11-14], although findings are inconsistent. Identifying
effective approaches to ease 1UD insertion and reduce patient pain may increase IUD uptake
by increasing the number and types of healthcare providers who perform IUD insertions.

Several systematic reviews have examined interventions to reduce pain with IUD insertion
[15-18]. Medications examined have included nonsteroidal antiinflammatory drugs
(NSAIDs), lidocaine, misoprostol and nitric oxide donors. Reviews have focused on patient
outcomes including pain, side effects, adverse events and participant satisfaction. Provider
outcomes such as ease of insertion, need for adjunctive insertion measures and insertion
success have not been examined systematically. Since providers often initiate conversations
about IUDs with women during contraceptive counseling [19] and may not discuss IUDs if
there are concerns about difficult insertion, it is important to understand the effects of
medications to ease IUD insertion on provider outcomes as well.

The US Centers for Disease Control and Prevention (CDC) publishes the US Selected
Practice Recommendations for Contraceptive Use (US SPR) [20], which provides evidence-
based guidance on a select group of common, yet sometimes complex, management issues
around the initiation and use of specific contraceptive methods. Currently, the US SPR does
not include recommendations for the provision of medications to ease IUD insertion. As part
of a process to update the US SPR, the objective of this systematic review was to evaluate
the evidence on the effectiveness of medications to ease IUD insertion on provider
outcomes, to complement prior evidence [15] on the effectiveness of medications to ease
IUD insertion on patient outcomes.
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2. Materials and methods

We conducted this systematic review according to the PRISMA guidelines [21]. Our key
question was whether patient use of a specific medication to ease IUD insertion improves
provider outcomes compared with nonuse of the specific medication.

2.1. Literature search

We searched the PubMed database for peer-reviewed articles published in any language
from database inception through February 2016 on the effect of medications to ease IUD
insertion, using the following search strategy:

((((*“Intrauterine Devices”[Mesh] OR “Intrauterine Devices, Copper”’[Mesh] OR
“Intrauterine Devices, Medicated” [Mesh] OR ((intrauterine OR intra-uterine)
AND (device OR system OR contracept*)) OR IUD OR iucd OR IUS OR mirena
OR skyla OR paragard OR “Copper T380” OR CuT380 OR “Copper T380a” OR
“Cu T380a”) NOT (“Animals”[Mesh] NOT “Humans”[Mesh]))) AND insert*)
AND (((((((*“Pain”[Mesh])) OR “adverse effects”’[Subheading]) OR “Drug-Related
Side Effects and Adverse Reactions”[Mesh]) OR “Patient Satisfaction”[Mesh])
OR“Anxiety”[Mesh])) OR ((((“Intrauterine Devices”[Mesh] OR “Intrauterine
Devices, Copper”[Mesh] OR “Intrauterine Devices, Medicated”’[Mesh] OR
((intrauterine OR intra- uterine) AND (device OR system OR contracept*)) OR
IUD OR iucd OR IUS OR mirena OR skylab OR paragard OR “Copper T380” OR
CuT380 OR “Copper T380a” OR “Cu T380a”) NOT (“Animals”[Mesh] NOT
“Humans”[Mesh]))) AND insert*) AND ((((((((“Pain”[Mesh])) OR “adverse
effects”[Subheading]) OR “Drug-Related Side Effects and Adverse Reactions”
[Mesh]) OR “Patient Satisfaction”’[Mesh]) OR “Anxiety”’[Mesh])) OR (pain OR
“side effect*” OR “patient satisfaction” OR “ease of insertion” OR anxiety))

The search strategy was broad to capture all potential medications. Additionally, we hand-
searched reference lists from articles identified by the search and key review articles.

2.2. Selection criteria

We reviewed titles as well as abstracts to identify studies examining medications to ease
IUD insertion. We included studies that examined insertion of currently available
levonorgestrel-releasing (LNG) IUDs or any copper T IUD ever approved by the US Food
and Drug Administration and distributed in the United States (i.e., Copper T380A, Copper 7,
Copper T200B), for women of any age and for any indication. We included studies that
examined multiple IUD types if the majority of women received an IUD meeting the above-
mentioned criteria. We only included studies that examined interval insertion, and we
excluded those that examined postabortion or postpartum insertion. We included studies that
examined provider outcomes (i.e., ease of insertion, generally measured by a visual analog
scale; need for adjunctive insertion measures, including cervical dilation, ultrasound
guidance or paracervical block; and insertion success) but excluded studies that only
reported patient outcomes (e.g., pain, side effects, satisfaction). We included only
randomized controlled trials (RCTs) given the number of interventions identified addressing
ease of IUD insertion.
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2.3. Study quality assessment and data synthesis

The evidence was summarized and systematically assessed by two authors independently.
The quality of each individual piece of evidence was assessed using the grading system
developed by the United States Preventive Services Task Force [22]. We focused on several
study factors when assessing quality, including randomization procedures, blinding of
providers, study population, medication details, consideration of confounders and outcome
measurement. We did not compute summary measures of association due to heterogeneity
across the included studies related to study population, medication details and outcome
measurement.

3. Results

The search strategy identified 1855 articles, of which 15 [23-37] met our inclusion criteria.
Excluded studies were mainly review papers and papers not relevant to our key question.
Two studies were excluded because they examined nonmedication interventions to ease IUD
insertion (i.e., use of inhaled lavender [38] or having a full bladder [39]). Four studies were
excluded because either they only included IUDs never available in the United States [40-
42] or the majority of IUDs studied were never available in the United States [43]. Thirteen
studies [13,14,44-54] were excluded because they only reported on patient outcomes (e.g.,
pain during IUD insertion) and have already been summarized in a recent systematic review
[15]. One case series that examined second-attempt insertion success among women
receiving misoprostol after a failed first-attempt insertion was excluded due to study design
[55]. Of the 15 RCTs included in our systematic review, 10 examined misoprostol [23-32], 2
examined intracervical 2% lidocaine [33,35], 1 examined diclofenac plus intracervical 2%
lidocaine [37] and 2 examined nitric oxide donors [34,36]. Four RCTs [27,34-36] included
only LNG IUDs, three [28,31,37] included only copper (Cu) IUDs and eight [23-
26,29,30,32,33] included both LNG and Cu 1UDs but did not stratify results by 1UD type. Of
the 12 RCTs that included LNG IUDs, 1 specifically reported including only 52 mg LNG
IUDs [23]; it is unlikely that any of the other RCTs included the newer, smaller LNG 1UD
(13.5 mg) since most completed data collection before it became available [24-26,29,30,32—
34,36,37]. The indication for IUD use was for contraception in nine RCTs [25,26,30-32,34—
37], contraception or therapeutic treatment in three RCTs [24,27,33] and unknown in three
RCTs [23,28,29].

3.1. Misoprostol

Of the 10 misoprostol trials, 7 were among women without prior vaginal delivery [25,26,28—
32], 2 were among women with and without prior vaginal delivery [24,27] and 1 was among
women with a recent failed insertion [23] (Table 1). We rated two studies as good quality
[23,26] and eight studies as fair quality [24,25,27-32]. Each examined 400 mcg of
misoprostol, but the route and timing of administration differed in each trial. All studies
compared misoprostol versus placebo, except one [28] that compared misoprostol plus oral
diclofenac versus diclofenac alone. Sample sizes ranged from 40 [25] to 274 women [28].

3.1.1. Women without prior vaginal delivery only—Of the seven misoprostol trials
among women without prior vaginal delivery, five [25,26,28,29,32] found no significant
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differences between misoprostol and control groups in provider ease of insertion, need for
adjunctive insertion measures or insertion success. In the first of these studies [25], 40
nulliparous women requesting an IUD were randomized to receive either misoprostol (400
mcg, buccal, 1.5 h before IUD insertion; 7=20) or placebo (7=20). IUD insertion technique
was standardized, and 1UDs were inserted by residents in obstetrics and gynecology and
staff physicians. IUD types were LNG IUDs (=75%) and Cu IUDs, and the distribution of
IUD type did not differ by study group. Among women attempting IUD insertion and
included in analyses (/7=17 in intervention group; /=18 in control group), there were no
significant differences between misoprostol and control groups in procedure time (mean=5.1
versus 5.5 min, respectively), provider ratings of ease of insertion (mean=24 versus 29,
respectively, on a 100-mm visual analog scale ranging from 0=easy to 100=extremely
difficult) or need for cervical dilation (0% versus 16%, respectively) or paracervical block
(0% versus 12%, respectively). Also, insertion success was similar between misoprostol and
control groups with 0% and 1% failed insertions, respectively (significance testing not
conducted).

In the second of the five studies [32], 108 nulliparous women requesting an IUD were
randomized to receive either misoprostol (400 mcg, vaginal or buccal by patient choice, 3—4
h before 1UD insertion; 77=54) or placebo (77=54). IUDs were inserted by experienced
providers who had placed =10 IUDs in the past year. IUD types were LNG IUDs (74%) and
Cu IUDs, and the distribution of IUD type did not differ by study group. Among women
attempting 1UD insertion and included in analyses (/=54 in intervention group; /7/=51 in
control group), there were no significant differences between misoprostol and control groups
in provider ratings of ease of insertion (mean=25.0 versus 27.4, respectively, on a 100-mm
visual analog scale ranging from O=extremely easy to 100=impossible); need for cervical
dilation (9% versus 10%, respectively), ultrasound guidance (2% versus 6%, respectively) or
paracervical block (6% versus 0%, respectively); or insertion success (4% versus 6% failed
insertions, respectively).

In the third of the five studies [28], 274 parous women who had previously delivered only by
elective cesarean section requesting an IlUD were randomized to either intervention group
(400 mcg misoprostol, sublingual, plus 100 mg diclofenac, 1 h before IUD insertion; /7/=137)
or control group (diclofenac alone; 7=137). IUDs were inserted following menstruation
(timing otherwise not reported) and were inserted by obstetrician-gynecologists with >3
years of experience inserting IUDs. All IUDs were Cu IUDs. Cervical dilation was
measured up to 4 mm in all women prior to IUD insertion. Among women attempting IUD
insertion and included in analyses (/=130 in intervention group; 7/=125 in control group),
there were no significant differences between misoprostol and control groups in procedure
time (mean=4.1 min for both groups), provider ratings of ease of insertion (easy, usual,
difficult/failed; 92% versus 90% of insertions were rated as easy, respectively), cervical
dilation (median=4 mm in both groups), need for analgesia (30% versus 29%, respectively)
or additional cervical dilation (1% versus 2%, respectively) or insertion success (2% versus
4% failed insertions, respectively).

In the fourth of the five studies [29], 73 nulliparous women requesting an 1TUD were
randomized to receive either misoprostol (400 mcg, buccal, 2—-4 h before IUD insertion;
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n=37) or placebo (/7=36). IUDs were inserted by obstetrician-gynecologists with advanced
training in family planning. IUD types were LNG IUDs (71%) and Cu IUDs, and the
distribution of 1UD type did not differ by study group. Among all women randomized, there
were no significant differences between misoprostol and control groups in provider ratings
of ease of insertion (median=21 for both groups, on a 100-mm visual analog scale ranging
from O=extremely easy to 100=impossible); need for cervical dilation (14% versus 8%,
respectively), ultrasound guidance (3% versus 0%, respectively) or paracervical block (3%
versus 0%, respectively); or insertion success (5% versus 0% failed insertions, respectively).

In the last of the five studies [26], 83 nulliparous women requesting an IUD were
randomized to receive either misoprostol (400 mcg, buccal, 2-8 h before IUD insertion;
m=42) or placebo (7=40). IUD insertion technique was standardized, and 1UDs were inserted
by five attending physicians skilled in IUD insertion (physician specialties not reported).
IUD types were LNG 1UDs (=86%) and Cu 1UDs, and the distribution of 1UD type did not
differ by study group. Among all women randomized, there were no significant differences
between misoprostol and control groups in provider ratings of ease of insertion (mean=2.2
versus 2.5, respectively, on a 10-cm visual analog scale ranging from O=easy to
10=extremely difficult), need for cervical dilation or ultrasound guidance (14% versus 25%,
respectively; data not reported separately for each adjunctive insertion measure) or insertion
success (all women had successful IUD placement).

In two trials [30,31], providers reported significantly easier insertion among women
receiving misoprostol versus placebo 2-4 h before insertion. In the first of these studies [30],
61 nulliparous women requesting an IUD were randomized to receive either misoprostol
(400 mcg, vaginal or buccal, 2 h before IUD insertion; /7=30) or placebo (7=31). IUD
insertion technique was standardized, and IUDs were inserted by residents in obstetrics and
gynecology and attending physicians. IUD types were LNG IUDs (=70%) and Cu IUDs, and
the distribution of 1UD type did not differ by study group. Among all women randomized,
providers reported significantly (p<.05) easier insertion among women receiving
misoprostol versus placebo (mean=24.1 versus 33.4, respectively, on a 100-mm visual
analog scale ranging from O=easiest to 100=most difficult insertion). No differences between
misoprostol and control groups were found in the need for adjunctive insertion measures
(only one woman in the control group required cervical dilation; significance testing not
conducted) or insertion success (all women had successful IUD placement).

In the second of two studies that found significant differences in provider ease of insertion
between misoprostol and control groups [31], 190 nulligravida women requesting an IUD
were randomized to receive either misoprostol (400 mcg, vaginal, inserted by a provider into
the posterior vaginal fornix 4 h before IUD insertion; 7=95) or placebo (7=95). IUD
insertion technique was standardized, and all IUDs were inserted by a single provider. All
IUDs were Cu IUDs and inserted during menstruation. Cervical dilation was measured up to
4 mm in all women prior to IUD insertion. The provider rated insertion as easy or difficult/
very difficult. Among women attempting 1UD insertion and included in analyses (/=86 in
intervention group; 7=93 in control group), the provider reported significantly (p<.0001)
fewer insertions as difficult/very difficult for women receiving misoprostol versus placebo
(27% versus 55%, respectively; relative risk [RR]=0.49, 95% confidence interval [CI]=0.33,
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0.72). Women receiving misoprostol versus placebo also had significantly (p<.0001) reduced
risk of cervical dilation measurement <4 mm (28% versus 58%, respectively; RR=0.48,
Cl=0.33, 0.70) No significant differences in insertion success were found between
misoprostol and control groups (5% versus 3% failed insertions, respectively).

3.1.2. Women with and without prior vaginal delivery—Of the two misoprostol
trials among women with and without prior vaginal delivery, one examined the effect of
sublingual misoprostol (400 mcg, 3 h before IUD insertion) versus placebo among 89
women requesting immediate insertion of a subsequent IUD after removal of a prior 1UD;
9% of women in the intervention group were nulliparous compared with 2% in the control
group [27]. IUD insertion was conducted according to normal clinical practice including
cervical dilation as a standard procedure in one of six sites, and IUDs were inserted by 11
providers experienced in IUD insertion. All lUDs were LNG IUDs. Among women
attempting 1UD insertion and included in analyses (/=43 in intervention group; /=46 in
control group; total number of women randomized was not reported), no significant
differences in provider ratings ease of insertion (easy or difficult) were found between
misoprostol and control groups (93% versus 91% of insertions were rated as easy,
respectively) nor were there differences in the need for cervical dilation (19% versus 20%,
respectively) or local anesthesia (2% for both groups).

In the second trial, 270 women requesting an IUD were randomized to receive either vaginal
misoprostol (400 mcg, 3 h before IUD insertion; 7=136) or placebo (7=134); nearly half of
women in both study groups were nulliparous [24]. IUDs were inserted by 38 providers with
a range of experience including interns, residents, midwives and obstetrician-gynecologists.
IUD types were LNG 1UDs (90%) and Cu IUDs, and the distribution of 1UD type did not
differ by study group. Some IUD types (b8%) were not available in the United States.
Among women attempting IUD insertion and included in analyses (/=102 in intervention
group; /7=97 in control group), there were no significant differences between misoprostol
and control groups in provider ratings of ease of insertion (mean=2.9 versus 2.8,
respectively, on a 10-cm visual analog scale ranging from O=extremely easy to
10=extremely) or insertion success (2% versus 1% failed insertions, respectively). For both
outcomes, findings did not differ when stratified by parity (data not reported).

3.1.3. Women with a recent failed insertion—The last misoprostol trial examined
the effect of misoprostol among women with a recent failed insertion [23]. The study
included 100 women with IUD insertion failure at first attempt. Three providers highly
experienced in 1UD insertion were called to assist providers unsuccessful with the first
insertion attempt, who tried insertion again as part of the first attempt. These same highly
experienced providers made the second insertion attempt (timing after initial attempt not
reported). Women were randomized to receive misoprostol vaginally (200 mcg 10 h before
insertion and 200 mcg 4 h before insertion) or placebo. IUD types were LNG 1UDs (92%)
and Cu IUDs; all women in the intervention group chose LNG 1UDs versus 82% in the
control group. Among the intervention group (7=55), 48 women attempted insertion and 7
never returned. Among the control group (7=45), 42 women attempted insertion and 3 never
returned. Among women who attempted a second IUD insertion (excluding those who never
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returned to the clinic), there were significant differences in successful insertions between
misoprostol (88%) and control (62%) groups (RR=1.41, CI=8.2, 43.0). Among intent-to-
treat women (including those who never returned to the clinic), there were differences in
successful insertions between misoprostol (76%) and control (58%) groups, but findings
were not statistically significant (RR=1.32, C1=0.3, 36.0). There were no significant
differences in the need for cervical dilation between groups (44% versus 50%, respectively).
Also, among women who attempted a second insertion, receiving placebo versus
misoprostol was significantly associated with failed insertion after adjustment for age,
delivery history, uterus position, uterine sound measure and provider type (prevalence ratio
[PR] = 2.90, C1=1.13, 7.42).

Intracervical 2% lidocaine

Two trials examined the effect of intracervical 2% lidocaine (inserted into the cervical canal
or injected into the cervical stroma) on provider ease of insertion (Table 2) [33,35]. One was
rated as having good quality [33], and one was rated as having poor quality [35].

The first trial examined the effect of 2% lidocaine as a topical gel inserted into the cervical
canal with an angiocatheter 3 min before IUD insertion (n7=75) versus a placebo gel (7=75)
among 150 women requesting an IUD; 70% had a prior vaginal delivery, 23% had a prior
cesarean section and 7% were nulliparous [33]. IUD insertion technique was standardized,
and IUDs were inserted by 37 providers with a range of experience including nurse
practitioners, residents in obstetrics and gynecology and attending physicians. 1UD types
were LNG IUDs (86%) and Cu IUDs, and the distribution of 1UD type did not differ by
study group. Among women attempting 1UD insertion and included in analyses (7=72 in
intervention group; /=73 in control group), there were no significant differences between
lidocaine and control groups in procedure time (median=111.0 versus 99.5 s, respectively) or
provider ratings of ease of insertion (67% versus 66% of insertions were rated as easy, 29%
versus 31% were rated as average and 4% versus 3% were rated as easy, respectively).

The second trial examined the effect of 2% lidocaine as an intracervical block injected 5 min
before IUD insertion (/7=50) versus 400 mg of ibuprofen taken 1 h before insertion (/7=50)
among 100 women requesting an IUD for the first time; 56% had a prior cesarean section
and 44% were nulliparous [35]. IUD insertion technique was standardized, and IUDs were
inserted between days 1 and 5 of menses by a single provider. All IUDs were LNG IUDs.
Among women attempting IUD insertion and included in analyses (/=50 in intervention
group; m7=48 in control group), there were no significant differences in provider ratings of
ease of insertion (rated as easy of difficult) between lidocaine and control groups (90%
versus 83% of insertions were rated as easy, respectively).

3.3. Diclofenac plus intracervical 2% lidocaine

One trial rated as having good quality examined the effect of diclofenac plus intracervical
2% lidocaine on provider ease of insertion, (Table 2) [37]. Women requesting an 1UD (/7=90)
were randomized to receive 100 mg of diclofenac 1 h before IUD insertion plus 2%
lidocaine as a topical gel inserted into the cervical canal with a cotton swab 3 min before
IUD insertion (/7=45) or placebo tablets plus a placebo gel (7=45). The majority (78%) of
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women had a prior vaginal delivery. IUD insertion technique was standardized, and IUDs
were inserted by eight experienced gynecologists. All IUDs were Cu IUDs. Among all
women randomized, there were no significant differences between diclofenac plus lidocaine
and control groups in provider ratings of ease of insertion (mean=2.2 versus 2.4,
respectively, on a 10-cm visual analog scale ranging from O=very easy to 10=extremely
difficult).

3.4. Nitric oxide donors

Two trials examined the effect of nitric oxide donors on provider ease of insertion and need
for adjunctive insertion measures, both rated as having fair quality (Table 2) [34,36].

The first trial examined the effect of nitroprusside gel applied intracervically immediately
prior to IUD insertion (/7=13) versus a placebo gel (7=11) among 24 nulliparous women
requesting an IUD with no prior IUD use or attempted placement [34]. IUD insertion
technique was standardized; however, the experience level of inserting physicians was not
reported. All lUDs were LNG IUDs. Among all women randomized, there were no
significant differences between nitroprusside gel and control groups in provider ratings of
ease of insertion (mean=32.4 versus 26.5, respectively; range and description of visual
analog scale not reported) or the need for cervical dilation (8% versus 9%, respectively) or
paracervical block (0% versus 0%, respectively).

The second trial examined nitroglycerin gel applied vaginally 30-45 min before lUD
insertion (77=12) versus a placebo gel (7=12) among 24 nulliparous women requesting an
IUD for contraception with no prior IUD use or attempted placement [36]. Of note, 92% of
women in the intervention group versus 50% in the control group premedicated with 800 mg
of ibuprofen (p=.07). IUD insertion technique was standardized, and IUDs were inserted by
three attending physicians. All lUDs were LNG IUDs. Among all women randomized, there
were no significant differences between nitroglycerin gel and control groups in provider
ratings of ease of insertion (mean=29.4 versus 22.8, respectively, on a 100-mm visual analog
scale ranging from O=easy to 100= very difficult) or the need for cervical dilation (8% in
both groups). One woman needed a paracervical block, but the study group was not
reported.

4. Discussion

We included 15 RCTs in our systematic review that examined the effect of misoprostol [23-
32], intracervical 2% lidocaine [33,35], diclofenac plus intracervical 2% lidocaine [37] or
nitric oxide donors [34,36], on provider outcomes including ease of insertion, need for
adjunctive insertion measures and/or insertion success. Of nine RCTs [24-32] that examined
the effect of misoprostol on provider ease of insertion (measured by visual analog scales, 2-
or 3-point rating scales or total procedure time), seven [24-29,32] found no significant
differences between study groups. Two RCTs [30,31] found significantly easier insertion
among women receiving misoprostol versus placebo 2—-4 h before IUD insertion; however,
all insertions were considered to be easy in one trial [30], and results may have been
confounded in the other [31] given that providers measured cervical dilation in all women
prior to IUD insertion that may have influenced provider ratings of ease of insertion. Of
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seven RCTs [25-30,32] that examined the effect of misoprostol on need for adjunctive
insertion measures (e.g., cervical dilation, ultrasound guidance, paracervical block), none
found differences between study groups. Of eight RCTs [24-26,28-32] that examined the
effect of misoprostol on insertion success among general samples of women seeking an
IUD, none found differences between study groups. However, among women with a recent
failed insertion, one RCT found that, among women who attempted insertion again,
insertion success was significantly higher among women receiving misoprostol 10 hand 4 h
prior to the second IUD insertion attempt [23]. For 2% intracervical lidocaine as a topical
gel or injection used 3-5 min before IUD insertion versus placebo gel or ibuprofen, neither
of two RCTs [33,35] found significant differences in provider ratings of ease of insertion
(measured by 2- or 3-point rating scales) between lidocaine and control groups. For
diclofenac 1 h before IUD insertion plus 2% intracervical lidocaine as a topic gel used 3 min
before IUD insertion versus placebo, the one RCT identified found no significant differences
in provider ratings of ease of insertion (measured by a visual analog scale) between study
groups [37]. For nitric oxide donors, specifically nitroprusside gel applied intracervically
immediately before IUD insertion or nitroglycerin gel applied vaginally 30-45 min before
IUD insertion versus placebo, neither of two RCTs [34,36] found significant differences in
provider ratings of ease of insertion (measured by visual analog scales) or need for
adjunctive insertions measures (i.e., cervical dilation, paracervical block).

This body of evidence has several limitations. For RCTs examining misoprostol, one study
did not describe randomization procedures [30], two studies did not describe whether or not
allocation sequence procedures were concealed [29,30] and one study did not include a
placebo for misoprostol [28]. Four studies used misoprostol formulated specifically for the
study [26,29,30,32], and two did not report the source of the misoprostol [24,25]; it is
possible that the pharmacokinetics of the study misoprostol may have differed from those of
commercially formulated misoprostol. Misoprostol medication adherence was assumed in
seven RCTs [23-26,29,30,32], and patient use of premedication (e.g., NSAIDs) was either
not reported or assessed [29-31] or occurred but the distribution by study group was not
reported [24]. In five studies, it was unknown if IUD insertion procedures were standardized
[23,24,28,29,32], and the experience level of inserting physicians was not considered or
adjusted for in three studies [24,25,30]. Three RCTs included limited response options when
measuring provider ratings of ease of insertion [27,28,31]. Five studies were not powered to
detect differences in outcomes of interest [25,26,29,30,32], with sample sizes ranging from
40 [25] to 108 [32], and intent-to-treat analyses were not performed in six studies
[24,25,27,28,31,32]. One study included 1UD types not available in the United States (b8%)
and did not stratify results by IUD type [24]. One study included both LNG IUDs and Cu
IUDs with differential distribution by study group [23]. Last, two studies were among prior
IUD users who had undergone a previous successful insertion [24,27] and these women may
not be generalizable to the population of women seeking a first IUD.

For RCTs examining 2% intracervical lidocaine, one study did not blind participants or
providers to group allocation and did not include a placebo for lidocaine injection (e.g.,
saline injection) [35]. Both RCTs included limited response options when measuring
provider ratings of ease of insertion, were not powered to detect differences in outcomes of
interest and did not perform intent-to-treat analyses [33,35]. The RCT that examined
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diclofenac plus 2% intracervical lidocaine assumed diclofenac adherence, did not report
patient premedication with nonstudy drugs (e.g., NSAIDs) and was not powered to detect
differences in outcomes of interest [37]. For RCTs examining nitric oxide donors, study
groups were not comparable related to premedication with ibuprofen in one study [36], and
the experience level of inserting physicians was not reported and may have differed in the
other study [34]. Neither of the two RCTs were powered to detect differences in outcomes of
interest and were conducted among small (7=24) samples of women [34,36].

A recent systematic review examined interventions to reduce patient pain and improve other
patient outcomes [15]. RCTs that evaluated any intervention to reduce 1UD insertion pain
were included, as well as studies that examined any 1UD type, regardless of past or present
availability in the United States. A total of 33 RCTs were included and some metaanalyses
conducted. Conclusions from the review were that misoprostol, 2% lidocaine gel and most
NSAIDs did not help reduce pain at the time of insertion. In fact, several studies, including a
metaanalysis of four trials, found significantly higher pain during IUD insertion among
women receiving misoprostol versus placebo. Several studies also found increased side
effects (e.g., cramping, shivering, headache, abdominal pain) among women receiving
misoprostol versus placebo. The review suggested that paracervical block with lidocaine
may reduce patient pain based on two RCTs [47,49] that found significantly reduced pain at
either tenaculum placement or IUD insertion among women receiving paracervical block
with 1% lidocaine 3-5 min before IUD insertion. The review also suggested that tramadol
and naproxen may have some effect on reducing 1UD insertion-related pain, but the RCTs
[40,41] examining these medications included 1UDs not available in the United States (i.e.,
Dalkon Shield, Multiload copper 375).

In conclusion, overall, most studies found no significant differences between women
receiving interventions to ease IUD insertion versus controls. Evidence suggests that
misoprostol does not improve provider ease of insertion (7/9 RCTSs), reduce the need for
adjunctive insertion measures (7/7 RCTs) or improve insertion success (8/8 RCTs), among
general samples of women seeking an IUD (body of evidence grading Level I, good to fair).
However, among women with a recent failed insertion who underwent a second insertion
attempt, one RCT found improved insertion success among women using misoprostol versus
placebo (body of evidence grading Level I, good). Limited evidence from one RCT on
diclofenac plus 2% intracervical lidocaine as a topical gel suggests no positive effect on
provider ease of insertion (body of evidence grading Level I, good). Limited evidence from
two RCTs on 2% intracervical lidocaine as a topical gel or injection suggests no positive
effect on provider ease of insertion (body of evidence grading Level I, good to poor).
Limited evidence from two RCTs on nitric oxide donors, specifically nitroprusside or
nitroglycerin gel, suggests no positive effect on provider ease of insertion or need for
adjunctive insertion measures (body of evidence grading Level I, fair). Additional research
in this area should not focus on routine use of misoprostol for IUD insertion but rather on
other medications that may improve provider and patient outcomes with IUD insertion, as
well as the use of misoprostol for insertion after failed lUD insertion attempt. The
information from all but one RCT [37] summarized in this review, along with findings from
a complementary review on the effectiveness of medications to ease IUD insertion on patient
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outcomes [15], was presented to an expert panel in August 2015 at a meeting held by the
CDC and will be incorporated into the forthcoming update of the US SPR.
References

[1]. Trussell J Contraceptive failure in the United States. Contraception 2011;83:397-404. [PubMed:
21477680]

[2]. Centers for Disease Control and Prevention. U.S. Medical Eligibility Criteria for Contraceptive
Use, 2010. MMWR Recomm Rep 2010;59:1-6.

[3]. Branum AM, Jones J. Trends in long-acting reversible contraception use among U.S. women aged
15-44. NCHS Data Brief 2015:1-8.

[4]. Daniels K, Daugherty J, Jones J, Mosher W. Current contraceptive use and variation by selected
characteristics among women aged 15-44: United States, 2011-2013. Natl Health Stat Rep
2015:1-4.

[5]. Romero L, Pazol K, Warner L, et al. Vital signs: trends in use of long- acting reversible
contraception among teens aged 15-19 years seeking contraceptive services — United States,
2005-2013. MMWR Morb Mortal Wkly Rep 2015;64:363-9. [PubMed: 25856258]

[6]. Gomez AM, Hartofelis EC, Finlayson S, Clark JB. Do knowledge and attitudes regarding
intrauterine devices predict interest in their use? Womens Health Issues 2015;25:359-65.
[PubMed: 26025424]

[7]. Hubacher D, Spector H, Monteith C, Chen PL, Hart C. Rationale and enrollment results for a
partially randomized patient preference trial to compare continuation rates of short-acting and
long-acting reversible contraception. Contraception 2015;91:185-92. [PubMed: 25500324]

[8]. Potter J, Rubin SE, Sherman P. Fear of intrauterine contraception among adolescents in New York
City. Contraception 2014;89:446-50. [PubMed: 24560479]

[9]. Buhling KJ, Hauck B, Dermout S, Ardaens K, Marions L. Understanding the barriers and myths
limiting the use of intrauterine contraception in nulliparous women: results of a survey of
European/Canadian healthcare providers. Obstet Gynecol Reprod Biol 2014;183:146-54.

[10]. Teal SB, Romer SE, Goldthwaite LM, Peters MG, Kaplan DW, Sheeder J. Insertion
characteristics of intrauterine devices in adolescents and young women: success, ancillary
measures, and complications. Obstet Gynecol 2015;213:515.e1-5.

[11]. Bahamondes MV, Hidalgo MM, Bahamondes L, Monteiro I. Ease of insertion and clinical
performance of the levonorgestrel-releasing intrauterine system in nulligravidas. Contraception
2011;84:€11-6. [PubMed: 22018132]

[12]. Brown WM, Trouton K. Intrauterine device insertions: which variables matter? J Fam Plann
Reprod Health Care 2014;40:117-21. [PubMed: 23771917]

[13]. Hubacher D, Reyes V, Lillo S, Zepeda A, Chen PL, Croxatto H. Pain from copper intrauterine
device insertion: randomized trial of prophylactic ibuprofen. Obstet Gynecol 2006;195:1272-7.

[14]. Maguire K, Davis A, Rosario Tejeda L, Westhoff C. Intracervical lidocaine gel for intrauterine
device insertion: a randomized controlled trial. Contraception 2012;86:214-9. [PubMed:
22325115]

[15]. Lopez LM, Bernholc A, Zeng Y, et al. Interventions for pain with intrauterine device insertion.
Cochrane Database Syst Rev 2015;7:CD007373.

[16]. Gemzell-Danielsson K, Mansour D, Fiala C, Kaunitz AM, Bahamondes L. Management of pain
associated with the insertion of intrauterine contraceptives. Hum Reprod Update 2013;19:419—
27. [PubMed: 23670222]

[17]. Grimes DA, Hubacher D, Lopez LM, Schulz KF. Non-steroidal antiinflammatory drugs for heavy
bleeding or pain associated with intrauterine device use. Cochrane Database Syst Rev
2006:Cd006034. [PubMed: 17054271]

[18]. Pergialiotis V, Vlachos DG, Protopappas A, Vlachos GD. Analgesic options for placement of an
intrauterine contraceptive: a meta-analysis. Contracept Reprod Health Care 2014;19:149-60.

Contraception. Author manuscript; available in PMC 2019 June 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zapata et al. Page 13

[19]. Dehlendorf C, Tharayil M, Anderson N, Gbenedio K, Wittman A, Steinauer J. Counseling about
1UDs: a mixed-methods analysis. Perspect Sex Reprod Health 2014;46:133-40. [PubMed:
24628710]

[20]. Centers for Diseaes Control and Prevention. U.S. Selected Practice Recommendations for
Contraceptive Use, 2013: adapted from the World Health Organization Selected Practice
Recommendations for Contraceptive Use MMWR recommendations and reports: morbidity and
mortality weekly report recommendations and reports/centers for disease control, 2nd ed., 62;
2013, pp. 1-0.

[21]. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. BMJ 2009;339:b2535. [PubMed: 19622551]

[22]. Harris RP, Helfand M, Woolf SH, et al. Current methods of the US preventive services task force:
a review of the process. Prev Med 2001;20:21-35.

[23]. Bahamondes MV, Espejo-Arce X, Bahamondes L. Effect of vaginal administration of misoprostol
before intrauterine contraceptive insertion following previous insertion failure: a double blind
RCT. Hum Reprod 2015.

[24]. Dijkhuizen K, Dekkers OM, Holleboom CA, et al. Vaginal misoprostol prior to insertion of an
intrauterine device: an RCT. Hum Reprod 2011;26:323-9. [PubMed: 21159683]

[25]. Edelman AB, Schaefer E, Olson A, et al. Effects of prophylactic misoprostol administration prior
to intrauterine device insertion in nulliparous women. Contraception 2011;84:234-9. [PubMed:
21843686]

[26]. Espey E, Singh RH, Leeman L, Ogburn T, Fowler K, Greene H. Misoprostol for intrauterine
device insertion in nulliparous women: a randomized controlled trial. Obstet Gynecol
2014;210:208.e1-5.

[27]. Heikinheimo O, Inki P, Kunz M, et al. Double-blind, randomized, placebo-controlled study on
the effect of misoprostol on ease of consecutive insertion of the levonorgestrel-releasing
intrauterine system. Contraception 2010;81:481-6. [PubMed: 20472114]

[28]. Ibrahim ZM, Sayed Ahmed WA. Sublingual misoprostol prior to insertion of a T380A
intrauterine device in women with no previous vaginal delivery. Contracept Reprod Health Care
2013;18:300-8.

[29]. Lathrop E, Haddad L, McWhorter CP, Goedken P. Self-administration of misoprostol prior to
intrauterine device insertion among nulliparous women: a randomized controlled trial.
Contraception 2013;88:725-9. [PubMed: 24034580]

[30]. Lotke PS, Tiwari A, Leybas NV. Inserting intrauterine devices in nulliparous women: is
misoprostol beneficial? A registered clinical trial. Clin Exp Obstet Gynecol 2013;1:62-8.

[31]. Scavuzzi A, Souza AS, Costa AA, Amorim MM. Misoprostol prior to inserting an intrauterine
device in nulligravidas: a randomized clinical trial. Hum Reprod 2013;28:2118-25. [PubMed:
23739219]

[32]. Swenson C, Turok DK, Ward K, Jacobson JC, Dermish A. Self- administered misoprostol or
placebo before intrauterine device insertion in nulliparous women: a randomized controlled trial.
Obstet Gynecol 2012;120:341-7. [PubMed: 22825094]

[33]. Allen RH, Raker C, Goyal V. Higher dose cervical 2% lidocaine gel for IUD insertion: a
randomized controlled trial. Contraception 2013;88:730—6. [PubMed: 24012096]

[34]. Bednarek PH, Micks EA, Edelman AB, Li H, Jensen JT. The effect of nitroprusside on IlUD
insertion experience in nulliparous women: a pilot study. Contraception 2013;87:421-5.
[PubMed: 23218853]

[35]. Castro TV, Franceschini SA, Poli-Neto O, Ferriani RA, Silva de Sa MF, Vieira CS. Effect of
intracervical anesthesia on pain associated with the insertion of the levonorgestrel-releasing
intrauterine system in women without previous vaginal delivery: a RCT. Hum Reprod
2014;29:2439-45. [PubMed: 25240012]

[36]. Micks EA, Jensen JT, Bednarek PH. The effect of nitroglycerin on the IUD insertion experience
in nulliparous women: a pilot study. Contraception 2014;90:60-5. [PubMed: 24794720]

[37]. Fouda UM, Salah Eldin NM, Elsetohy KA, Tolba HA, Shaban MM, Sobh SM. Diclofenac plus
lidocaine gel for pain relief during intrauterine device insertion. A randomized, double-blinded,
placebo-controlled study. Contraception 2016.

Contraception. Author manuscript; available in PMC 2019 June 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zapata et al.

Page 14

[38]. Shahnazi M, Nikjoo R, Yavarikia P, Mohammad-Alizadeh-Charandabi S. Inhaled lavender effect

[39].

[40].

[41].

[42].

on anxiety and pain caused from intrauterine device insertion. J Caring Sci 2012;1:255-61.
[PubMed: 25276703]

Cameron ST, Glasier A, Cooper A, Johnstone A. Does a full bladder assist insertion of
intrauterine contraception? A randomised trial. J Fam Plann Reprod Health Care 2013;39:207—
10. [PubMed: 23349532]

Karabayirli S, Ayrim AA, Muslu B. Comparison of the analgesic effects of oral tramadol and
naproxen sodium on pain relief during IUD insertion. J Minim Invasive Gynecol 2012;19:581-4.
[PubMed: 22766124]

Massey SE, Varady JC, Henzl MR. Pain relief with naproxen following insertion of an
intrauterine device. J Reprod Med 1974;13:226-31. [PubMed: 4612152]

Saav |, Aronsson A, Marions L, Stephansson O, Gemzell-Danielsson K. Cervical priming with
sublingual misoprostol prior to insertion of an intrauterine device in nulliparous women: a
randomized controlled trial. Hum Reprod 2007;22:2647-52. [PubMed: 17652452]

[43]. Jensen HH, Blaabjerg J, Lyndrup J. Prophylactic use of prostaglandin synthesis inhibitors in

connection with IUD insertion. Ugeskr Laeger 1998;160:6958-61. [PubMed: 9846090]

[44]. Aksoy H, Aksoy U, Ozyurt S, Acmaz G, Babayigit M. Lidocaine 10% spray to the cervix reduces

[45].

[46].

[47].

[48].

[49].

[50].
[51].

[52].

pain during intrauterine device insertion: a double-blind randomised controlled trial. J Fam Plann
Reprod Health Care 2015.

Bednarek PH, Creinin MD, Reeves MF, Cwiak C, Espey E, Jensen JT. Prophylactic ibuprofen
does not improve pain with IUD insertion: a randomized trial. Contraception 2015;91:193-7.
[PubMed: 25487172]

Chor J, Bregand-White J, Golobof A, Harwood B, Cowett A. Ibuprofen prophylaxis for
levonorgestrel-releasing intrauterine system insertion: a randomized controlled trial.
Contraception 2012;85:558-62. [PubMed: 22176793]

Cirik D, Taskin EA, Tuglu A, Ortac A, Dai O. Paracervical block with 1% lidocaine for pain
control during intrauterine device insertion: a prospective, single-blinded, controlled study.
Reprod Contracept Obstet Gynecol 2013;2:263-7.

McNicholas CP, Madden T, Zhao Q, Secura G, Allsworth JE, Peipert JF. Cervical lidocaine for
1UD insertional pain: a randomized controlled trial. Obstet Gynecol 2012;207:384.e1-6.

Mody SK, Kiley J, Rademaker A, Gawron L, Stika C, Hammond C. Pain control for intrauterine
device insertion: a randomized trial of 1% lidocaine paracervical block. Contraception
2012;86:704-9. [PubMed: 22770792]

Mohammad-Alizadeh-Charandabi S, Seidi S, Kazemi F. Effect of lidocaine gel on pain from
copper IUD insertion: a randomized double- blind controlled trial. Med Sci 2010;64:349-55.
Nelson AL, Fong JK. Intrauterine infusion of lidocaine does not reduce pain scores during IUD
insertion. Contraception 2013;88:37-40. [PubMed: 23375352]

Ngo LL, Ward KK, Mody SK. Ketorolac for pain control with intrauterine device placement.
Obstet Gynecol 2015;126:29-36. [PubMed: 26241253]

[53]. Tavakolian S, Ghorbani M, Doulabi MA, Baghban AA, Mortazavi A. Lidocaine-Prilocaine cream

[54].

[55].

as analgesia for IUD insertion: a prospective, randomized, controlled, triple blinded study. Health
Sci 2015;7:399-404.

Tornblom-Paulander S, Tingaker BK, Werner A, et al. Novel topical formulation of lidocaine
provides significant pain relief for intrauterine device insertion: pharmacokinetic evaluation and
randomized placebo- controlled trial. Fertil Steril 2015;103:422—7. [PubMed: 25455873]

Li YT, Kuo TC, Kuan LC, Chu YC. Cervical softening with vaginal misoprostol before
intrauterine device insertion. Gynaecol Obstet 2005;89:67-8.

Contraception. Author manuscript; available in PMC 2019 June 17.



Page 15

Zapata et al.

pawuopiad
10U SaSA[eue Jeal}-03-jusiu]

158.31U1
10 SBWI02INO Ul SB0UBIBYIP
109319p 03} pasamod Jou Apmis

pasayip aney Aew sueidisAyd
Burasul Jo 1aAs] aousLIadx3

pawinsse aouaJaype UoNedIPaN

(Apnis Jo} pajejnwiioy
10 pare|nwiioy Aje1aawiwod)
N |oisodosiw Jo 821n0S

(aus winjnoeusy

Te pade|d eISayIsaue [ea0]

‘adA1 @n| ‘uoneaipawsald Jo asn)
s|1e1ap [einpado.d awodnouou
pue (eayslouswsAp ‘Aloisiy
Aoueubaid ‘A1o1uyia/aoel ‘|ING
‘abie) sonsiIaloRIRYD BUIjaseq 0}
parejas ajqesedwiod sdnoib Apnis

(9%88) a1el uons|dwod ybiH

Jejiwis
aJam ogade|d pue joisoldosin

uoJasul
ani |nyssaoons 1o paidwane
Joud y)m uswom papn|ox3

uoieao|je dnoib o1 papullq
siapinold pue syuedioned

pajesou02 aausnbas Uo1eIo| Y

pajelauab
-19Indwod uoneziwopuey

SHIEDS
eyl

SoSSaUMes\\

mr_umcm\:w
ey

pue jojsoldosiw
US3MI3Q SUOIIaSUI
pajiey Ul S30UBIBIP
Jueon1ubis oN

([tzl 62 'sn [6T] ¥2
=2109s [@S] ueaw)
sdnouf jou09

pue jojsoidosiw
U3aMIaq uorasul
10 asea Japinoid

Ul S8ouBJIBYIp
juedl1ubIs oN

(relsg

sh [e2] T's=[as]
SsajnuIW Ueaw)
sdnouf jou09
pue jojsoidosiw
U?amiaq

awi ainpasold

Ul SaouJIByIp
juedl1ubIs oN

(%2T "SA %0

{20]q [e2IAI8eIRd
PUe 1%9T 'SA %0
:UoIe|Ip [BJIAIRD)
sdno.b jo1u0d

pue jo1soidosiw
U9aM1aq sainsesw
uoIuasul aAndun(pe
10 SN Ul S3oUBIBIP
juedliubis oN

dN

Bunsal aouealiubis
{(%T 'sA

9%0) sdno.b josuod
pue jo1soidosiw
Usamiaq

suoIasul pajie}

U1 SaduaJayIp ON

uonasul pajreq

(Hnanp Apwanxs
=ww 00T ‘Ases=Q)
uoruasu ani
Jayje Ajareipawiwi
SVA Aq

painsea Uoiasul
10 8ses JapInold
alwI} Inpadold

Salnseaw
™

uoasul
annodunfpe Jo asn
uonasul pajre

juaired Agq
[e2ang 1o [euifen
‘|oisoadosiw
Bow ooy

pazipJepue)s
sem anbiuyosy
uorussur ani
sueroisAyd yels
pue sjuapIsal
NAD/d0

Aq pauasul sanl
Joud

Y g'T ‘ogadeld
‘SA ‘[e29Nq
‘|o1sosdosiw
Bow 0w

uondaoesuod

10} @ni ue Bunsanbal sieak

8T1< pabe uawom snosedijinu 8T
sdnoib Apnis z :10Y

abueydsip o1uIjd ybnoayy

Apmis pajadwiod (%688) 0/SE
sleak 97/ z=abe

ueaw ‘sasAeue U papnjoul /T
‘uorasul

ani o3 Joud maipyum 1
‘(uonoeas

[efeA Jaye @n| pautjoap

T) uonJasul paidwane 6T
‘paziwopuel 0z

:dnoub jo1u0)

sleak grGz=abe

ueaw ‘(uonJasur gni o1 Joud
MBIPYIM €) SasAJeue Ul papnjaul
pue uolyasul paydwane /T
‘paziwopuel 0z

:dnouf uonuaniau|

v08¢.1 Jaddoa 1o

(%G2=) DN papnour sedAy anl
uondagesuod

10} @n| ue Bunsanbal sieak Gy
—gT pabe uswom snotedijinu o
sdnouf Apnis z ‘10d

yein Jo Ausisniun 'wsn
[7] Buipuny [eulaixs oN

[z€] 210z ‘uosuams

AusIanIun 80UBI0S

pue yyesH uofalo ‘vsn
[#5] Buipuny jeulsixa oN

[sz] TT0Z ‘uewsp3

Ajuo A1an1jap eutfea aoiad INOYUM USWIOAA

sassaudeapA ‘syibuans ‘Auend

s)nsay

3awodINO

uonuaAIsU|

uone|ndod ‘ubisap Apnis

A1unoo ‘Buipuny ‘aouatajey

Author Manuscript

T alqeL

Author Manuscript

uonJasul @M | ases 01 |01504dOSIW U0 32U3PIAT

Author Manuscript

Author Manuscript

PMC 2019 June 17.

in

available

Contraception. Author manuscript



Page 16

Zapata et al.

palejnwioy
Allero1awiwod sem j03soldosiy

Pa[232U0d 3oUBNbaS LUOIEIO| Y

uoneao|e
dnoJb 01 papul|q S18pIn0Id

palelauab
-18)ndwod uoneziwopuey

pawJoyiad
10U SasA[eue Jeal)-01-1usiu|

1594911
JO SBWO02IN0 Ul SBOUBIBHIP
19918p 03 pasamod Jou Apms

pazipJepuels
$34npa204d UOILBSUL §I UMOUNUN

pawinsse aouaJaype UoNEdIPaIA

Apnis u1 pasn

J01s04dosiw pue joisoidosiw
pale|nuLIoy Ajje12awwod
UaamIaq salaunjodeweyd
Ul 92UBJIBHHIP 8]q1SSOd

(uonessiuiwpe |jid Jo 8ol
‘adAy an| ‘uonesipawsaid 4o asn)
S|1e18p [eanpado.d awodnouou
pue (Aio1s1y Aoueubaid ‘aoes
‘abe) sonsLIgoRIRYD BU1|aseq 0}
palejas ajqeedwod sdnoib Apms

(%.6) a1el uons|dwod ybiH

slapinoid
U33MI3q |9A3] || UOILIaSUI
anl ut uoleLreA [elWIUIN

[eanuapl
a1am 0gade|d pue |01s04doSIA

uoieoo|je dnoib o} papul|q
siapinoid pue syuedidnied

mr_«mcm\:w
ey

S9SSaUMea\\

'SA 940€ :eIsableue)
sdnouf j0u09

pue jojsoidosiw
U9am1aq sainseaw
uolJasul aAnodun(pe
0 SN Ul S8oUIBIP
Juealiubis oN

(% "sh

%¢) sdno.b josuod
pue jo1soidosiw
U3aMIaq SuoIasul
pajIe} Ul SaduaIayIp
Juealiubis oN

(Is€]

v’z snlsel 0se
=3109s [3S] ueaw)
sdnouf j0u09
pue joisoidosiw
U33MIaq UOoIasul
10 asea Japinoud
[IRSCRIEIETIN ]
juedliubis oN

(%0 'sA %9 1001
|eainlaoeIed 40 949
'SA 0 :3ouepInb
punosenn

‘%0T "SA %6
:Uole|Ip [B2IAISD)
sdnouf j0u09

pue joisoidosiw
UdaM]aq SaInseaw
uoIJasul aAaunipe

a1 aInpadold
uoIasul

ani oy Joud XA
10 3214110 [eUIBIUI
ybnouyy Jorejip
JebaH Buiasul Aq
painseawl Ww s
UoITe|Ip [BIIAIBD
sainseaw

*
uorasul
announfpe 4o asn
uonasul pajre

(ajqissodwi=wiw
00T

‘Asea Ajawalixa=Q)
uolJasul

ani Jaye SvA Aq
painseaw uolJasul

san| Bunasul
8oualIadxa
Josleak g =2
UM SNAS/FO
Aq paussul sanl
Joud

U T ‘OeusjojoIp
Bw 0T "sA
‘[elo ‘oeusyo|oIp
Bw 00T

snid ‘fenbuljgns
‘|o1sosdosiw
Bow ooy

(Jeak

ised ursani 012
paoe|d) siapinoid
paouaLadxa

Aq pauasul sani
1s1oewleyd Apnis
Aq pajenwiioy
aJam 0gade|d
pue |01s01doSIA

‘paziwopuel /€T

:dnoJb jonuo)

sIeak 9Fpz=obe

UeaW ‘sasAfeue ul pspnjoul

pue uoiuasul paydwane OET
‘paziwopuel /€T

:dnouf uonuaniau|

08¢l Jaddoo :adA1 ani

ani ue Bunsanbai

U01199s Uealesad aAlda|e Ag Ajuo
paJaniap oym uawom snosed /2
sdnoub Apnis z '10d

abueydsip o1uljd ybnoayy

Apms paja)dwiod (9.6) 80T/S0T
sieak

yFGz=abe ueaw :(asn o10dJeu
10 auidazelpozuaq 1o} papnjoxa
2) sasAjeue ul papnjoul 1§
‘(uonJasul 1oy uinjal

0} pa|ie} T) Uofasul pardwane £
‘paziwopuel y§

:dnoJb jonuo)

sieak yFGz=abe ueaw ‘sasAfeue

[endsoH

Ausianiun eue) zans ay}
10 21U11D ABoJj023uAS 1dAB3
dN 821nos Buipund

[82] €10z ‘wiyeiq)

Alreuiben Ul papn|oul pue uoiuasul

40 8sN Ul S30UBIBlIP 10 9588 JapIN0Id : . i : .

Pa[es2u0d 39uaNnbas UoIeI0| | . Jueon1ubIs oN sainseaw s|i1d pasut 03 pajdwane ‘paziwopuel y§

* 3s0y9 %6 ‘oud :dnouf uonuaniau|

pajelauab (%9 'sA uoruasul y ¢ ‘ogaoeld V08¢ Jaddoa 1o

-18Indwo?d uoleziwopuey . %t) sdno.b josuod annaunipe jo asn ‘SA ‘921042 (9%¥%2) ONT papnjout sadAy ani
sassaud e ‘sy1buans ‘Auend awono uonuaAIau| uone|ndod ‘ubisap Apnis Anunos ‘Buipuny ‘souatajey

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2019 June 17.

in

available

Contraception. Author manuscript



Page 17

Zapata et al.

AoueuBaid ‘snyess eiLiew ‘aoel
‘afe) so1S1I8108 YD BUI[aSe] 0}
palejas aqeedwod sdnoib Apnis

(%¢.6) a1es uonsjdwod ybiH

siapinold
U23MIaq [9A3] []13S UOIIasUL
anl ul UoKeLIeA [ewiulN

[eanuapl
alam ogade|d pue |01s04doSIA

uorredoje dnoib o1 papullq
siapinold pue siuedioied

pajelauab
-18Indwo?d uoleziwopuey

pawuopiad
10U SasA[eue Jeall-03-Jusiu|

uoIuasul
10 asea JapInoid JO JuawaInseaw
Jo} suondo asuodsal payiwi]

pazipJepuels
$34npa20.d UOILIBSUI §I UMOUNUN

uanib
J0U |03s04dOSIW 10} 0g3IR|d

109449 Mead analyoe

0] JUBIDIYNS U33Q dARY 10U

Aew uonessiuiwpe joisoidosiw
[enBuljgns Jayge awi |

(A10181y Aoueubaid ‘[ING
‘afe) so1S1I8108IRYD BUI[SE] 0}
palejas ajqeedwod sdnoib Apnis

palonpuod
suoie[naed Jamod §1 umousun
ybnouyye azis ajdwes abie]

(%¢g6) 81e4 uonsjdwod ydiH

siapinold
U23MIaq [9A3] []1S UOIIasul
anl ul UoleLIeA [ewiulin

(aunpadoud 03
Joud y T as4nu a1u1ja Aq uanib)
UMOUY| 82UBJIBYpPE UOIIeIIPaIN

SqIbUSNS
Jrey |

S9SSaUMes\\

(%0 "SA %€ >1o01q
|eainsadesed 10 {960
"SA %€ :90uepING
punosesn

‘%8 "SA %T
:UOIIE|IP [B2IAIRD)
sdno.b josuod

pue joisoidosiw
U9aM1aq sainsesw
uoluasul aAndun(pe
10 SN Ul S3oUaIaIP
Juedl1ubIs oN

(%0 'sn

9%G) sdno.b jo1u0d
pue joisoidosiw
U83MIaq SUOIHasUL
pajie} Ul SadualayIp
Juedl1ubIs oN

(99 "SA %9 :[ensn
‘%06 'SA %26
:Asea) sdnoub josuo
pue joisoidosiw
U33MIaq UOoIasul
10 asea Japinoud
[IRSCRIENETIN ]
Juedliubis oN

sdnoif j0u09

pue joisoidosiw
IEETINE)

(nw g'ZFT¥ 'SA
9'TFT') ainpasoud
JO uoneINp

UBSW Ul S30UBIBKIP
Juean1ubis oN

(ww ¢ "sA ww
) sdnouf jou0d
pue joisoidosiw
U3aMIaq uone|ip
1e91AI3D UeIpaW
U1 SeouIBYIp
juedliubis oN

(%2 "sA
%T :UOIR|IP ‘%6T

(a1q1ssodwi=wiw
00T

‘Asead Ajawanxe=0)
uoIasul

ani 1aye SvA Aq
painseaw uoIJasul
10 9se8 13pInoid

Salnseaw
™

uorJasul
announfpe 4o asn
uonasul pajre

(palrepnanp
‘[ensn ‘Asea)

SO [e9IAIDD [BUIBIUI
J0 3oueIsISal

Aq pabpnl uoruasul
10 9588 I3pIN0Id

Buruueld

Ajwrey ui Buluren
paoueApe
PIMSNAD/F0 S
Aq paussul sanl
1s1oeweyd Apnis
Aq pajenwioy
alam ogaded
pue |03s01dOSIA
Joud

Y v~ ‘ogeoed
‘SA ‘[e29nq
‘|oisoldosiw

Bow ooy

uorjensuaw
Buimojjoy
pauasul sanl

abreyosip o110 ybnoayy

Apmis payeldwiod (96.6) €L/TL
sieak 9z=abe ueaw ‘sasAjeue

Ul papnjoul pue uorasul
padwane ‘paziwopuel 98
:dnoub jonu0)

sieak 9z=abe ueaw ‘sasAjeue

Ul papnjoul pue uorasul
padwsane ‘paziwopuel /&
:dnouf uonuaniau|

V08¢g .1 43ddoo 10 (%€°T2)

9N papnjaul sadAr anl

ani

ue Bunsanbai sieak (6'Gz=ueaw)
8T< pabe uawom snosedijinu €.
sdnoub Apnis z ‘10d

afreyoasip a1uio ybnoayy

Apmis paja)dwiod (%E6) v22/552
sleak JFog=abe

UeaW ‘sasAfeue ul papnjoul

pue uoiuasul paydwane GZT

Ausisniun Aow3 ‘wsn
[¥5] Buipuny jeusaixa oN

[62] €TOZ ‘doayre

sassaud e ‘sy1buans ‘Auend

awodIn0o

uoljuaAiaqu|

uone|ndod ‘ubisap Apnis

Anunos ‘Buipuny ‘souatajey

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2019 June 17.

in

available

Contraception. Author manuscript



Page 18

Zapata et al.

pazipiepuels

SISSIUAEIM sem anbiuyoasy
pawJopad uonJasur anl
sasA[eue 1e811-01-1UBIU| . suedrsAyd
Buipuane
(uorasul pue sjuapisal
ani 0} uotedipawl Burey NAD/90
WoJJ a1} Uesw ‘uoensiuiwpe Aq pauasul sanl
I1nd jo anod ‘adAy ani) (e0z] 1s1oeweyd abueydsip o1uIfd ybnoayy
s|relap [einpadoid awoanouou -+ . € oN Ausianun Apnis pale|dwod (9%86) Z9/19
pue (syuow x1s 1se| ui sisuped vlmm sAl2vT] 192 Aq pare|nwiioy dN paziwopues
|enxas o Jaquinu ‘A10is1y |m%%%n_omucﬂwm% a1am ogade|d Jaquinu ‘sieak yF9z=abe
AoueuBaud ‘uoireonps ‘snieis d I Hm pue jo1soidosiN ueaw ‘sasAjeue ur papnjoul
diysuorrejas ‘Ayoiuyie/adel ‘|INgG 01s0.dosI buowe dnoif pue uoiuasul paydwsane Tg
‘abe) So11S1I810€IRYD BUI[BSE] 0} cnmmmwmm__h_w_omwwcﬁ%m 00a2e|d JO %/¢€ :dnoJb jonuo)
parejas ajqesedwod sdnosf Apnis . papioda) m_%_.\,o_.n_ . (NP 1S0W=Ww wn%_ﬁd_wﬂ_, —_— Mw_mmﬁwc_ow%%“
(%86) a1es uonajdwod ybiH . 00T ‘uonJssul G Q.c 5 a- £ vEsc=
! ! (uone|Ip [e21AI30) 1591583=0) UOILIASUI 00} dnol ueaw ‘sasAfeue ui papnjoul
sejius sainseall Lo ani Jeye svA Aq g_w\mw%w___sg pue co_ﬂw_%_%ww_ﬁw@%m
a1am 0qade|d pue [oisoidos! . aAjounipe palinbal 2.NSesw uolasul S ) :
A30BITPUE [ i dnoJb jo1u0d P 40 ases L%MSEL 4 ¢ ‘ogaoeyd 08¢ L Jaddoo Jo
uoreso|e dnoib o3 papui|q urjusired T Ajluo . sainsesw 'SA ‘801040 (9602%) DN papnjoul sedAy anl
ssapinoud pue sjuedioned . * luanied Aq uondaoe.juod
Juswadeld uolJasul  [eaang Jo feulfen 10} N ue Bunsanbal siesA  euozLY JO AUSIBAIUN ‘YSN
SHENS anl |nyssaoons announlpe jo asn ‘|oisoldosiw 8T< pabe uawom snosedijinu 19 [7S] Buipuny [eussixe oN
rey | pey siusped ||V . uoiasul pajred Bow oot sdnosb Apnis z ‘109 [o€] 1Oz ‘@101
1594811
10 S3W02IN0 Ul SAoUBIAIP
19819p 0} pasamod Jou Apnis .
pazipsepuels
$21Npa204d UOILIASUL I UMOUNUN .
AN (saIvsN “68)
uonedIpawald Jo asn jusired .
pawinsse adualaype UonesIpajnl .
Apnis ul pasn
J03504dosiw pue |oisoidosiw
pale|nuLIoy Ajje1o1aWwwod
usaMIaq Saaunjodew.eyd
Ul 92UBJIYIP 3]q1SSOd .
N uaW|easuod
92uanbas uoIeIo|| . (I89-0] TZ pue
SESSIUEN [001-0] TZ =81008

pawuopiad
sasA[eue 1ea.1-03-1Usiu|

(edfrani)
s|relap [einpadsoid awoainouou

pue (swoaul ‘Aloisiy | 1S ‘Aloisiy

[abues] ueipaw)
sdnoif j0u0d
pue jo1soidosiw
U93MIaq UoIMasUI
Jo asea Japinoud
U1 sadualayIp
Juean1ubis oN

PMC 2019 June 17.

in

available

Contraception. Author manuscript

sassaud e ‘sy1buans ‘Auend s1nsay awono uonuaAIau| uone|ndod ‘ubisap Apnis Anunos ‘Buipuny ‘souatajey

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 19

Zapata et al.

PMC 2019 June 17.

in

available

Contraception. Author manuscript

ESEIEE
suone|naed Jamod Aq
paulwa1ap azis ajdwires 1abue] .
(uomisod
snJain ‘81949 [ensisusw Jo Aep) (220
s|1elap [einpadoid pue (Uopeanpa ‘ee'0=10 ‘(%SS
‘abe) so11S1Ia108IRYD BUIjase] 0} 'SA 96.2) 61°0=4Y)
parejas ajqesedwiod sdnob Apnis . dnoib _m_ 109
‘SA |01s01dOSIW
(%v6) ares uons|dwod ybiH . 10} JNOIIP
(1ap1noad ajbuis) [ans] [11s Asanpnaiip
uorMasul @n| ut uolyelien oN . se m:o_m_wmc_
Jama} (T000
. afueydsip o1uljd ybnoayy
(4ap1noad Aq Ajjeurben papiasut) >d) Ajpueayiubis P
y Y X SIAOL pazipsepuels  Apnis paja|duiod (%v6) 06T/6LT
UAOUY| 8oUBJaype UOoIedIpaN . pawuodal Japinold sem anbiuoa) SIE9A 9FG7=00e
parRINWLIOY (%8G "SA %82 ‘0.0 uoiuasul anl UeaW ‘sasAfeue ul papnjoul
Alleraiawwod joisoidosiiy . ‘€€'0=1D ‘8'0=¥Y) uonJasul pue uorasul paidwane g6
dnoub jonuod ani jo swn -paziwopuel g6
Jejiwis "SA WW > UOIE[Ip (nowyip Je Buirenssusw :dnoub jonu0)
a1am o0gaoe|d pue joisodosiin . [B21AJ3D JO XSl AJBAQINJIYIP  BISM USWIOM ||V sieak 9¥Gz=obe
paonpai (1000°>d) ‘SA Ases) uoiasul Japinolad ajbuis ueaw ‘pazAjeue 9g ‘sasAjeue
uoneoo|je dnoib o} 10 9sea JapInold  Aq pawasul sani ul papnjaul pue (pautjoap
Apueayiubis pey
papullg Japinoid pue sjuedioned . dnoib jo1s0sdosIN uorasul (x1uloy T) uoiuasul padwane /g
’ ani oyJoud xiAed  [eulfea Jouislsod ‘paziwopuel G
Pa[E20U0d 2UBNbas UONEIOITY ° (%€ 'sA 10 8214110 [euIdlul oI Japinoid :dnouf uonuaniau|
paresaush %G) sdno.b josuod ybnouyy Joreip  Ag pauasut) Joud vo08el Jaddod :adAy ani lizelg
-19)ndwod uoezIWopuey . pue joisoldosiw JeBaH Bunuasul Aq Y v ‘ogaoeld uondaoeuod 4oy IENIE]
T U3aMIaq SuoIasul painseaw ww s 'SA ‘[eulfen ani ue Bunsanbal s1eak G7—97 opueUIaS Joid [edBaiu|
SbuaNS  pajie} Ul S8ouslayIp UoITe|Ip [BIIAIBD ‘|osoidosiw pafe uswom epiaeiBifinu 06T BUIDIPBIAl 8P 0INMISU|
ey | juealiubis oN uolasul pajie Bow oov sdnoub Apnis z '10d [T€] €T0Z ‘12ZnNeDS
1584811
0 S3W02IN0 UJ S3oUBIBIP
10919p 01 patamod Jou Apms .
passasse 1ou (salvsSN “69)
uonedIpawald Jo asn jusired .
pasayip aney Aew suerdisAyd
Burasul Jo |ans] ddusLadx3 .
pawinsse adualaype UoIedIpalN .
Apnis ul pasn
J01s04dosiw pue joisoidosiw
pale|nuLIoy Ajje12awwod
UaamIaq salaunjodeweyd
Ul 92UBJIBHIP 8]q1SSOd .
N JuaW|easuod
aouanbas uonedo|| B
N sainpadosd uoneziwopuey .
sassauUM e/ ‘sUyIbuaals ‘Aend s} nsey 3aWwoIN0 uofusAIBIU| uolreindod ‘ubisap Apnis A1unod ‘Buipuny ‘adusisyey

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 20

Zapata et al.

159491U1
O SBWO02IN0 Ul SBIUBIBHIP
19918p 03 pasamod Jou Apms

pawINsse souaIaype UONEdIPaIA|

Apnis ui pasn

|01s04dosiw pue [oisoldosiw
pale|nuLIoy Ajje1o1aWwwod
UaaMIaq SanauIxodeweyd
Ul 90UBJIYIP 3]q1SSOd

AKaan11ap [euifea Jorad INoYIM pue Yy3m UsWOoAN

PMC 2019 June 17.

in

available

Contraception. Author manuscript

ESEIEE
pawJoyiad
SaSAJeUE J881)-0)-1UBIU| .
(adf1 ani ‘uonesipawaid
10 3sn) s|1e1ap [ednpadoid
awoainouou pue (A101siy 1S
‘Aois1y Aoueubald ‘uoneonpa o )
‘SnyeIs [elew ‘A1191uy1a/a3el (zelgzsaled]
‘afie) sansiIaloeIRYD BUIjaseq 0} z'z=[as] vesw)
parejal a|qesedwoa sdnoib Apms . sdnouf _m\:coo
pue jo1soidosiw
(9%96) 81e4 uonsjdwod ydiH . U93M]aQ UOIasUL mmwMN%%mHMM
0 asea Japinoid :
siapinoid ¢ ul mmocw_.mt_v uoIJasul anl
U3aMIa( [9A3] []1XS UOILIasUI JUBOLIUBIS ON . uorJssul abreyosip a1utfo ybnoayy
anl Ui uoreLeA [ewIuIN . s ant ut pajims Apms paje|duwiod (%96) £8/08
o . (%S2 'SA %¥T) sueld1sAyd sIeak GFyg=abe ueaw ‘sasAfeue
Jejlwuis sdnoib jonuod Buipuane g ul papnjoul pue uopasul
a1am 0gade|d pue |0isoidosIN . pue jo1s0.dosiw noup Aq UBHMMM_ cmm_wmﬁ“ paydwane ﬁ%m%%_noﬂﬂ %w
uonesojfe dnosb o papullq udamiag (punoseain Alpwaipa =wo o1 Aussamun s1eak pFyg=obe
s1apinoid pue syuedionre, . Juote|ip) ‘Asea=0) uoruasul A . v¥ye=
pi p 1D1ed SaINSesLU UOILASUl ant Jeue Sy Aq Aq paje|nwioy ueaw :sasAfeue ul papnjour pue
paesdu0d aduanbas uonedo| . aanounlpe Joy paJnseaw uorasul a1am ogsdeld uonssul vmﬁemtm psziwopuel
P3dU UI SAIUBIIP j0osea apinosd  PUB |01s04dosIA 2t :dnoib uonusAlau|
pejelauab ueayubis oN . saINseall _doud V08¢ Jaddod Jo
-131ndWO02 UoIeZIWOopUEY o * y 8-z ‘ogaoeld  (9698<) DN papnoul sadhr ani 031X\
T Juawadeld uoIasul 'SA ‘[e29nq uondadenuod Joy dn| ue MaN 0 ANISIBAIUN VSN
syibuans anlt |nyssaaons announlipe jo asn ‘loisoidosiw Bunsanbai uswom snosedijinu €8 [7S] Buipuny [eulaixs oN
poob ‘| pey siusned ||y . uonasul pajred Bow oot sdnoJB Apmis 1104 [92] ¥TOz ‘Asds3
pawuopiad
10U SasAjeue 1eal1-03-1UalU| .
dN (salvsN "69)
uonedipawald Jo asn jusired .
uoIuasul
10 asea JapInoid JO JuawaInseaw
Jo} (uondo jesnau ou
yum) suondo asuodsal payiwi] .
sassauUM e/ ‘sUyIbuaals ‘Aend s} nsey 3aWwoIN0 uofusAIBIU| uolreindod ‘ubisap Apnis A1unod ‘Buipuny ‘adusisyey

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 21

Zapata et al.

aJam dnouf uonuaaiauL
10 uoiodoud JaybiH

uoIuasul
10 ses JapInoid JO JuswaINseaw
Jo} (uondo esnau ou

yum) suondo asuodsal payiwi]

ani isiy Bupyass

uawom jo uonejndod Jesaush
woJy Jayip Aew (uorasul
1nJssa2ans snoiasid e suofispun
pey oym) s1asn ani Joud

ajel uonsjdwod
9Je|NdJed 01 3|qeun ‘YN
paziWopuel USWOM JO JaquinN

dN Bunsel jeansnels

Ing ‘(@ni 4o} uones1pul Urew
‘uolyealpawald Jo asn) s|relep
Jeanpado.d swodnouou pue
(pasn @ni 1siyy sreak ‘syuiq Jo
Jaquinu ‘sa1oueubaid Jo Jaquinu
‘IING ‘abe) sonsLaioeIeyd
auljaseq 1sow 0} paje|al
a)qeedwod Jeadde sdnoab Apnmis

suone|naed Jamod Aq
paulwia1ap azis ajdwires 1abue]

siapinold
U93MIaq [9A3] []1S UOIHasUI
anl ur uoneLeA fewiulin

Jejiwis
aJam 0gade|d pue joisoldosiy

(ainpasoud
01 Joud y g asinu Apnis Aq uanib)
UMOUY| 82UBJ3Ype UOIIeIIPaIN

pale|nwioy
Aje1o1awiwiod sem j01soidosin

uoneso|je dnoib 03 papulq
siapinold pue siuedioied

pajesou09 aousnbas UoNeao| Y

a1Is Aq panyirens ‘pajelaush
-1aIndwod uoneziwopuey

191UuBdNINN

S9SSaUMea\\

SIbUanS
T

(%16

"SA 94E6 :UOIJASUI
Ases) sdnoib |0u09
pue jo1soidosiw
U9aM1aq uorJasul
Jo asea Japinoud

U1 SadudlayIp
juedliubis oN

(%e

'SA 02 “RISaYISaue
1e20] 40 asn

Ppue %02 'SA %6T
:UOITe|IP [B2IAIRD)
sdnouf jou09

pue jojsoidosiw
U9aM1aq sainseaw
uoruasul aAnounlpe
10 SN Ul SaoUIaIp
Juedl1ubIs oN

(unouyip
10 Asea) uoruasul
10 ases Japinold

Ssalnseaw
™

uorJasul
aAnounfpe 4o asn

(oms

T e ainpadoud
pJepuels ul
pspnjoul uonejip
|e21A189) d9110eId
[ea1ul]o [ew.ou
03 Buipiodoe
auop sem
uoiJasul anl
uolJasul

ani ui pauren
pue pasusliadxa
siapinodd TT

Aq paussul sanl
Joud

y ¢ ‘ogaoeld

‘sA ‘fenBuljgns
‘|o1sosdosiw
Bow ooy

N a1es uonajdwo)d

snoJedi||nu oz ‘sieak GFec=abe
ueaw ‘uoluasul paydwane 9f
:dnoub jonuo)

snoJedi||nu %6 ‘sieak GFge=abe
ueaw ‘uoluasul paydwane g
:dnouf uonuaniau|
ON1:adhrani

(YN paziwopuel Jaquinu) (%60€~)
Juswiealy eibeyriousw Jo (960/~)

uondadenuod 1oy ani Joud e jo
[eAowsl Jaye @n| uanbasgns e
10 uoIJasul arelpawiwi Bunsanbai
sIeak Gy—gz pabe uswom 68
sdnouf Apnis z ‘10d

U3PaMS ‘pue|ul4 Ul SIIULD 9
Auew.so ‘uijieg

‘ewleyd Burisyds-laheg
[£2] 0TOg ‘owtayuniiaH

sassaud e ‘sy1buans ‘Auend

awodIn0o

uoljuaAiaqu|

uone|ndod ‘ubisap Apnis

Anunos ‘Buipuny ‘souatajey

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2019 June 17.

in

available

Contraception. Author manuscript



Page 22

Zapata et al.

pazipJepuels
$34npa20.d UOILIBSUI §I UMOUNUN

eulfen ul yuasaid sia|gel Jo
surewsal pey dnoib joysodosiw
10 940/ Inq |02030.d

MOJ|04 10U PIP (%€) G Yeus umous|
‘pawINSse 8ouaJaype UoIFedIPaIN

(Apnis 1oy parejnwiioy
10 pare|nwiio} Aje1alawiwod)
N [01s04dosIW JO 82N0S

anisiy

Buryass uswom jo uonejndod
Jesauab wouy Jayip Aew pue
(uorJasul |nyssaoans snoinald
e auoblapun pey oym) siasn
ani Joud ajam uswom awos

ESEIEE
UN Bunsal [eansnels ing
‘(adAy a@ni) sresp [eanpadsoid
pue (ani Joy uoneatpul abureyosip a1u1fo ybnoayy
__ Urew ‘uonJssul nc::u sesuaw Apms pa1a)dwod (%2) 022/66T
‘Kaoisiy AoueuBaud ‘Aytred ‘yBram snoJedi|inu 9.1 ‘sieak g¥Tg=obe
‘Auoiuype ‘abe) sonsLieloeseyd ueaW ‘sasA[eue Ul papnjoul
auljsseq 1sow 01 palejel faed pue uonJasul paydwane /6
a|qesedwoa Jeadde sdnoib Apmis . £q Jou1p Sh.c_n ‘pazZIWIOPUES YET
“(To o . :dnoub jonu0)
suone[nafes Jamod Aq (o2l gz snlgl . ) |
. o ueaw sno.edi||nu %8y ‘sieak gFge=abe
paulwLz)ap az1s ajdwres 1abie] 6 mmahm%_o:cow oLl “Soek 2L U popnjaUl
RIS pue [ojsosdosiw ([#ouaLiadxa pue uonJasul pajdwane g0t
a1am 0ga0e|d pue [01501dOSIIA . U33MIaC UOIMBSUI abelane -paziwiopuel 9eT
10 asea Japinoud 1sed] 18] SNAD :dnouB uonuaAlaul
uoryedo|e dnoif 01 papullq Ul S30UBIBLIP /90 ‘sanImpiw (=t :1ay10 ‘1= :sso|aWIely
s1apinoid pue syuedidnied . JuRdIUBIS ON . ‘siuapisal W=t 11-1X8|4 9=t/ :08END ajes
A (noiyip ‘[pousiiadxe -1 ‘p=v/ :5/z peojnniy) Jaddoa Jo
Pa[eaoLI0d 8ouaNbas uonedo| |y . Ansed Aq soyp Jou Ajawianxa=wo 0T sl swawn)  (%06) ONT papnjoul sedAy ani
. pIp {9°02 ‘2°0=1D ‘Ased Ajawanxe=0) siapinold g ani Joud e Jo [enowal Jaye
b:mwu\wm&ww_%mwﬁmwwm%%m . ‘6'T=4Y ‘(%T 'SA uolJasul anl Aq pauasul sanl  @ni uanbasgns 3ybnos uewom T
fyeziwop %¢) sdno.b jou0d Jaye Ajareipawiwi Joud {(9%ST~)
13U . pue joisoidosiw SVA Aq y € ‘ogaoeld juawyeal) onnadelay) 10 (9458~) spuelayiaN ‘srendsoy g
U33MIaq SuoIasul painseaw uoiJasul 'SA ‘[eurfen  uondagenuod 1oy @ani Bunsanbal Jau8)
S(bUaNS  pajiey Ul SaoualayIp 10 2se8 J3pIN0Id ‘|osoidosiw sleak 8T < pabe uswom /g [ea1paN ANsIaAIUN UapIa]
drey | uedIuBIS ON . uorasul pajreq Bow ooy sdnoub Apmis 2 :10Y [vel T1oz ‘uazinyiNia
(dN
paziwopuel Jaquinu) paw.ojiad
10U S3sA[eue Jeall-03-jusiu| .
dN
Bunsa) [eansirels ing ‘snoedijjnu
sassaud e ‘sy1buans ‘Auend s1nsay awono uonuaAIau| uone|ndod ‘ubisap Apnis Anunos ‘Buipuny ‘souatajey

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2019 June 17.

in

available

Contraception. Author manuscript



Page 23

Zapata et al.

pawJoyiad
sasAJeue 18a.11-01-1UaU|

suolre|najed Jamod Aq
paulwiaiap azis ajdwes 1abue|

(%€6 'S %.8)

sdnouf [013u09 pue jo1soidosiw
U93MIq JajHIp Jou pIp

a1el {(9%06) areJ uonajdwod ybiH

siapinold
U93MIaq [9A8] []1S UOIUasUL
anl ur uoneLeA fewiulin

palejnwioy
Allerosawiwod sem j03soldosiin

Jejiwis
alam ogade|d pue |01s04doSIA

uorredo|e dnoib o3 papullq
siapinold pue siuedioiied

pajesou09 aousnbas UoNeao| |y

paresauab
-1aIndwod uoneziwopuey

pawJoyiad
10U sasA[eue Jeal1-01-1uslu|

HN Bunsa) [eansnels ing
‘(sdnoJb jo13u09 pue jo)soldosiw
Ul 90T 'SA %/ T) Buipaspisealq
uawiom Jo uoniodoud 0} pajejal
Jepiwissip readde sdnosb Apms

dN dnoib Apnis Aq
uonNquIsIp INq ‘paLinago (T=)
UOILI3SUI 810480 BISBYISAUE. [I0]
pue (g=v/) uoireaipawald 4o asn

dnoib
Apnis ussnag Jayip 10U pIp alel
ybnoue ‘068> arel uona|dwo)

paunens
10U S}NSal ‘SN Ul 3|qe|lene
Jou papnjaul sadAl | swos

palagip siapinoid
Burasul Jo |ans] ddusLadx3

ENENIS
poob ‘|

‘uorasul anl
puooss e paydwane
oym uswom Buowy

6'9€ ‘€'0=I0

‘7€' T=44 9 (4N
Bunsay asueonubis
‘%8G 'SA %9/)
sdnouf jonu0d

pue joisoidosiw
U93M]8Q SUOIasUL
|nyssa00Nns

Ul SAIURIBYIP BIaM
23y} ‘UsWIOM Jeal)
-0}-1uaiul Buowy

(0er ‘z8=10
‘Ty'T=4d 'L00

'=d ‘9629 'SA %38)
sdno.b jo1u0d

pue joisoldosiw
US3MIBQ SUOIIBSUI
|ngssanons

U1 saouaJIBYIp
weoyiubis atem
318y} ‘(eaun 01 JusUI
"SA) uorJasul anli
puo2as e paydwane
oym uswom Buowy

Salnseaw
™

uorasul
announfpe Jo asn
uoasul
|NJsSS300NS

1dwane
UOII3SUI PUOJBS
apew siapinoid
paouaLadxa
Aybry

€ awes Jdweane
uolasul

1841 yum
|nyssadonsun
slapinoad 1sisse
0] pa|[ed aIam
uoIJasul ani

ul padsuaLiadxa
Aybry

siapinodd €
1dwane uonasul
puodas 0}

Joud sinoy (Bow
002) ¥ pue (fow
002) 0T ‘ogaoerd
‘SA ‘[eulfen
‘|oisoldosiw
Bow ooy

afreyasip a1u1d ybnoays

Apms paja)dwiod (%606) 00T/06
dni DN 8soYd %8
‘snosedifinu

%g¢ ‘uoiuasul paydwiane gy
‘paziwopuel Gy

:dnoub jo1u0)

anl 9N 8soyd %00T
‘snoJedijinu

99T ‘UoILasul paldwane gy
‘paziwopuel G5

:dnoJb uonuaniau|

08¢l Jaddoo Jo

(%z6) N1 papnjout sadAy ani
(steak 7, £=abe ueaw)
uoIJasul an| pajrey Jusdal yum
ani ue Bunsanbai uswom QOT
sdnoib Apnis z {10y

100y2S [eaIpa|N seurdwe)
10 Ausianiun ‘lizelg
ojned
oes ap opeisg op esinbsad e
osedwy ap oedepUNd ‘[19UN0D
YoJeasay [euolieN uel|izelg
[ez] g0z ‘sapuowreyeg

UOI148SUl Pa]Ie) 1U3234 € YIIM USLOAA

sassaud e ‘sy1buans ‘Auend

awodIn0o

uoljuaAiaqu|

uone|ndod ‘ubisap Apnis

Anunos ‘Buipuny ‘souatajey

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2019 June 17.

in

available

Contraception. Author manuscript



Page 24

PMC 2019 June 17.

In

“uolasul a1el|19e) 0} 8npadoid Buninp eisableue 1o vISBYISAUE [eUOIIPPE J0 8ouEpING puNose.l|n 4o asn ‘ASdoiq [e18WOopUS 1J0S J0 J8pUlj SO JO 8SN 10 UONE[IP [BIIAISD)
«

'sa|eas fojeue [ensia
‘SVA ‘BOLIBWY JO S3IBIS PaliuN ‘YS(N ‘UONJajul paniwisuel) Ajfenxas ‘| 1S ‘10119 pJepuels ‘IS ‘UONBIASP piepuels ‘ds ‘MSH SAIIR|a) ‘Y [ell} pa]|0Au0d paziwopuel ‘| DY ‘onel sousfensld ‘yd ‘AB0jodsukb
pue so1331sqo ‘NASD/GO ‘Bnup Alorewiwrejuinue [eplolaisuou ‘dlvSN ‘paliodal Jou ‘YN ‘Buisesjal-jaiisabiouons] ‘ONT ‘821A8p aulsINeAUl ‘AN {[eAISIUT 30UBPHUOD %466 ‘|D ‘Xapul ssew Apoq ‘[INg

available

Zapata et al.

dN

Bunsa) eansiess ing ‘(sdnoib
]oJ3u0d pue |01soidosIW Ul %Z8
'SA %00T :ONT) 8dA ani o}
parejas Jejiwissip sdnolb Apnms

pazipJepuels
$84NPa20.d UOIIBSUL JI UMOUNUN

palwnsse 30UaJaype UoIIP3A

4N

Bunsa) [eansiess Ing ‘(sinseaw
punos auisIn ‘uonisod sniain)
s|1e1ap [einpado.d awodnouou
pue (A1o3s1y Aianijap pue
AoueuBaud ‘abe) sonsiiaioereyd
auljaseq 1sow 0} paje|al
a)qesedwod readde sdnoib Apms

S9SSaUMea\\

uanib

SeM Uof1edIpaw
ured ou ‘(8

*=d ‘%03 "SA %irh)
sdnouf jou0d

pue jo1soidosiw
usamIaq

uoIIe|Ip [e21AI3D IO}
paau Ul SaoualayIp
Juean1ubis oN

adAy Jepinoud

pue ainseawl

punos aulaN
‘uomisod snisin
‘K101s1y Asanijap
‘abe Joy Juswisn(pe
Ja)je uolJasul pajre}
1M PareIdosse
Apueayiubis

sem (zv'L

‘€T'T=1D '06'2=¥4d)
oqaae|d Buinladas

sassaud e ‘sy1buans ‘Auend

s}nsay

awodIn0o

uoljuaAiaqu|

uone|ndod ‘ubisap Apnis

Anunos ‘Buipuny ‘souatajey

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Contraception. Author manuscript



Page 25

Zapata et al.

‘abe) so11S1LIa10BIRYD BUI[ase] 0}
paleas aqeedwod sdnoib Apnis

(9%86) 2104 uonajdwod ybiH

(1ap1noad ajbuis) [ana] [11s
uoIuasul @n| Ut uolerien oN

pa[eadu0d 3ousnbas uoiedo|

pajelauab
-1aIndwod uonezIwopuey

pawLioyiad
10U sasAJeue Jean-03-Jusiu|

158J91Ul
10 SBWO02INO Ul S32UBIBYIP
10918p 03 patamod Jou Apnis

uolasul
J0 9sea JapInoid Jo Juswainsesw
J0} suondo asuodsal paywi]

(%¢.6) @104 uonajdwod ybiH

(adA3 sapinoud ‘uonisod

aULIdIN ‘Uoruasul Jo Bulwn

‘adAy ani) siressp [eanpasoid
pue (aoueJa|0} ured pajel-4|as
‘eayiouawisAp ‘Buipasyisealq
‘Kioisty Asanijap ‘Ated ‘epineld
‘IING ‘9ourJnsUl ‘AYID1UYIB/a0RI
‘abie) sonsiislorIRYD BUIjaseq 0}
parejas ajqesedwod sdnoib Apnis

uorreoo||e dnoub o1 papul|q
siapinoid pue siuedioned

pa[e3du0d 30usnbas uoIEedo| Y

pajelauab
-1aIndwod uonezIwopuey

sbuans
J00d ‘|

S9SSaUN eI\

sybuans
poob |

(%LT 'sh %0T
MNP 1%E8
"SA 906 :Ases)
sdnoif jou09
pue aureI0pI|
U99MI8q UOILIaSUL
10 asea Japinoid
U1 S3oUdJaIp
juediiubis oN

(%€

'SA O JNJIYIP
‘%TE "SA %62
:abeJane {9599
"SA 9%/ 9 :Ased)
sdnoub josuod
pue aured0pI|
U93MI8q UOIIBSUL
10 asea Japino.d
U1 S3oUdJayIp
Juediubis oN

(loeTL10°28]
§'66 'sA [0'695
-0'79] 0'TTT
=[abuei] ueipaw)
sdnouf j0u0d
pue auIedopI|
UdaM1aQ SPU02aS
u1 aw1 ainpsdold
10 uoneinp

U1 SaoUdJaIp
Juediiubis oN

(unowip Jo
Asea) uoiuasul
Jo asea Japinold

(Hnaip

J1o abeiane
‘Asea) uolasul
JO 95B3 JAPINOId
awI} 3Inpadold

Japinoad ajbuis

Aq papssur sanl
joudyt

uajoldnqi Buw oot ‘sA
(ajpaau abneb-,z pue
abuniAs ajndied Buisn
suonisod 320]9,0
CT'-6-9 '€ 1.
XIAI89 0l pajaslul)
uoluasul 03 Joud ulw
G (qw 8'T) uonaafur
dureaopl] %¢

pazipsepuels
sem anbiuyoay
uolJasul anl
(sueoisAyd Buipusie
‘suapisal NAD/90
‘slauonnoeld

asinu) siapinoid

L€ Aq pauasul sanli
Jo1s01dosiw

10 sonAjoixue
‘so1sabeue
uorJasutald
‘Apnisuou

pasn uawom

ou (so Jeussiul Je
paoe|d Bulurews. pue
XIAJ92 JO di JoLg)ue
uo paoejd w

€ ‘uoJasul 0} Joud
ulw ¢ Jaayresoibue
EIA [BUED [BIAIDD
0}ul papasul) Jw

9 ‘(3ueouqgn| paseq
-1a1em) 196 ogaoe|d
'SA |96 aureaopl| %z

papn[oul pue uoluasul paidwane
8¥ ‘paziwopuel Qg :dnoib jonuo)
sIeak

9F0g=abe ueaw sasAJeue ul
papnoul pue uorussul paydwane
‘paziwopuel Og :dnoib auresopi
ON1 :dhrani

snoJedijnu alam

%P PuUe UOII3S UeaJesad Jold
pey 949G ‘uondagejuod 1oy swiy
18414 3Y1 Joy an | ue Bunsanbal
sIeak Gy—8T pabe uswom Q0T
sdnoub Apnis z 108

Apms paja)dwiod (%.6) 0ST/SPT
(suoryejoIn

1000304d pey g) sesAjeue

U1 papnjoul €/ ‘paziwopuel G/
:dnoub jonuo)

(suone|oIn j090304d

pey €) sasAjeue ul papnjoul g/
‘paziwopuel G/

:dnoJb auresopi

V08EL

Jaddod 1o (%98) ONT :2dA anl
asn @n| Joud ou

‘snosedi||nu a1am 95/ pue UOIIaS
uealesad Jold pey 9,ez ‘Alaniap
JeuiBen Jowd pey 950, ‘Buipas)q
auLIaIN [ewoude 1o uondaseliuod
10} @ni ue Bunsanbal

sIeak T#—8T pabe uswom QGT
sdnoub Apnis z 104

ojned
0es J0 AlIsIanIuN ‘1zelg

juawdoana [eatbojouyos]) pue

JLHIUBIAS 10§ 110UN0Y [euoleN

‘Y3|eaH S,USWOAA pUe SSUOWIOH
JO ansu| [euolreN

[se] ¥T0Z ‘onsed

Alsianiun umolg ‘wsn
Buluue)d Ajiwed jo A181008
[ee] €10 ‘UllY

3UIRIOPI| 952 [BIIAIBORIIU|

sassaudeapA ‘syrbuans ‘Auend

awoa1n0o

uonuaAIaU|

uone|ndod ‘ubisap Apnis

A1unoo ‘Buipuny ‘aouatajey

Author Manuscript

¢ dlqeL

Author Manuscript

UOIJasUI M| 8Sses 0] SUOIEIIPSLW J3YI0 UO 32USPIAT

Author Manuscript

Author Manuscript

PMC 2019 June 17.

in

available

Contraception. Author manuscript



Page 26

Zapata et al.

pawINsse aouaIaype UOHNEIIPaIA|

pa1aNpuod
sasAjeue 1ea13-03-JUaIU|

(%00T) 814 uona|dwod ybiH

(uomisod

auLIaIN) s|relsp [einpadold

pue (sa103s A1aIXue auljaseq
‘eayllouswsAp ‘Buipaajisealq
‘A1an1|ap 1se] auls awi ‘Aloisiy
A1annjap ‘Ared ‘epineib ‘|INgG
‘abe) so1s1I8)oeIRYD BUI[aSe] 0}
palejas ajqeedwod sdnoib Apmis

uoreoo|e dno.b o1 papul|q
s1apinoid pue syuedidnied

pa[eadu0d 30usNbas uoIedo| Y

pajelauab
-1aindwiod uoneziwopuey

pawJoylad
10U SasAjeur 1eall-01-1UalU|

153.131U1
10 SSWOINO Ul SBOUBIBYIP
10919p 01 pasamod Jou Apnis

uoluasul
10 asea Japinoad Jo Juswainsesw
10} (uondo ennau ou

yum) suondo asuodsal paywi]

uolle|Ip [e91AI89/100R|
paousLIadxa UOI1I8S Ueasesad
Aq Buriani[ap uswom J1 Jeajoun

(uonoalul
aulfes ““6°a) ogade|d oN

uorreao| e dnoub o1 papul|q
10U Japinoid pue sjuedidnied

(snyess Jaxows ‘awooul
‘Uo1yeaNnpa ‘OH 4o asn Joud
‘Aed ‘aunssaid poolq ‘IINgG

S9SSauUMea\\

sypbuans
poob ‘|

SESSENTEENNY

(locl vz salsTl
2z =[as] uesw)
sdnouf j0.u09
pue auredopl|+
2BUBJ0|9I
U3aMIaq uolLasul
J0 asea Japinoid
U1 SadUBIBYIP
Juediubis oN

(unoyp
Alpwanxe=wo

0T

‘Asea A1an=0)

uoryasul

ani 1sye SvA

Aq painsesw

uoryasul

. JO asea Japinoid

pazipJepuels sem
anbluyoa) uorasul
ani sis16oj0auAbh
paouaiadxa

8 Ag pauesul sanl
‘(so Jeutayul

1e pade|d Bulurewsl
pue XIAI3D JO

di) Jousue uo padeld
W €) uoiasul

01 Joud ulw € gqems
UONOI BIA [eUEBD
[e91AI8D 0JUI PalIasul
186 ‘(ueougn|
paseq-1ayem)

196 0gaoe|d+s1a|qe}
0gaoe|d 'sA Jw

9 ‘|96 sureaopl| 96z+
Joud y T ‘(s191qe1
Bw 0g-¢) seusyodIq

sasuaW
10 G—T SAep usamiaq
paussul sani
pazipsepuels

sem anbiuyoal
uoluasul anl

Apmis pajadwiod (%00T) 06/06
sasAjeue

u1 papnjoul pue an i PaAadal
‘paziwopuel G :dnolb jouo)
sasAJeue U1 papnjoul

pue NI PaAIadal ‘paziwopuel
Gt :dnoJb sureaopi|+aeusyoldIq
V08¢l Jaddoa :adA1 ani

asn

ani Joud ou ‘Asanijap Jeutben
Joud pey 98/ ‘uondadenuod
10} N ue Bunsanbail sieak
05-8T pabe uswom snoted 06
sdnoub Apnis g ‘104

Ansianiun odred ‘1dAB3

dN 821nos Buipun4
[eg'2€] 9T0Z “epno4

3UIRI0PI| %%z [edIAIB0RIIUI SN|d JBUBJ0|0I]

Apmis pajadwiod (%686) 00T/86
sieak

9¥Tg=alk ueaw ‘sasAfeue ul

sassaud e ‘syrbuans ‘Auend

s}nsay awod1n0o

uolnuaAia1u]

uone|ndod ‘ubisap Apnis

Anunos ‘Buipuny ‘souatajey

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2019 June 17.

in

available

Contraception. Author manuscript



Page 27

Zapata et al.

15949)U1
O SBWO02IN0 Ul SBIUBIBHIP
10918p 03 pasamod 1ou Apmis

arel
uonedionJed aye|naed 0} sjqeun

palagip
aney Aew pue YN sueloisAyd
Buryasul Jo |ans] aausnadx3

EESEEE
paw.oylad 1sa191ul JO SBWO0INO
10} SaSAJeue 1ea.1-03-1usiu| D
(uonisod aunian ‘|ans| Alsixue
‘ured pajoadxa ‘uoneoipawald
10 8sn) s|1e1ap [einpadoid
awo9nouou pue (eayilouswsAp
‘UoIrenJisuaW JUaLINd
‘A1o1uyia/aoel ‘IINg ‘abe)
SO11S1J8)0IBYD 3UI[3Se] ISOW 0}
palejas ajqeedwod sdnoib Apnis .
([e22]
(9%96) 81es uonajdwod ybiH . G0z s [z2]
[e21USPI 3I3M v'ze =[as] uesw)
s1ab ogaoe|d pue apissnidosnN . sdnoub jo1uod pue
186 apissnidoaiu
uoluasul U8aMIaq uoIIasul
ani [nyssadans Jo pardwiaie 10 asea Japinoid
Joud yum uswom papnjox3 . U1 SeouaIBYIp
Jued1IUBIS ON . alis wnnoeus) Apms paja)dwiod (%96) vz/ee
uonesojje dnoib 01 papui|q R 1e paoe|d eISaylsaue sasAJeue Ul papnjoul pue
siapinoid pue sjuedioiued . 320|q [e21AIaesed (4N [e20] papnjoul paziwopuel TT :dnoib jonuo)
papaau UsWOoMm 9[eas) uolasul pue pazipJepuels sasAjeue
Pa[EadU09 39UBNbAS UONEIO| Y . oU (%6 "SA %8) ani Jaue Sya sem anbiuyoa) U1 papn|aul pue paziwopuel
patesauad uone|Ip [edIAI8d Aq painseaw uoruasul dni €T :dnoub 1ab apissnidoiiN
~13IndWo9 UoNEZILIOpUEY . 10} paau ul uoIuasul uolJasul anl ON1 :2dA ant anawe[Im
s sdnoub josuo0d pue 10 3Sed JAPINOI4 0 Joud AjdreIpawiwil Juawade|d pardwane Jo BIQWIN|0D poOyluaIed
s193u90 ajdiynA . 186 apissnidoniu 320|q Allea1nIadenul asn gn| Joud ou ‘uondadenuod  pauueld pue ANSIBAIUN B2UBIOS
usamiaq |eainiaoeIed 1o paijdde ‘|ab ogaoe|d 10} @ni ue Bunsanbal sieak Gy pue yijeaH uobaio ‘wsn
sybuans S30UBJBYIP uone|Ip [e9IAIBI ‘SA (qw T) 96 —gT pabe uswom snoJedij|nu g Buluue|d AjiweS jo 181908
Jrey ‘| Juediiubis oN . 10} pasN apissnudoniu Bw ot sdnoub Apnis z 104 [€] €TOZ MoeUpRg
S10UOp BPIX0 ILIIN
1584811
10 SAWO02IN0 Ul SAOUBIBLIP
10818p 01 pasamod Jou Apnis o
dN
(sarvsN ‘“6-a) sbnup Apnisuou
Yum uonedipawaid jusired .
sassaud e ‘syrbuans ‘Auend S1Insay awodno uonuanIau| uone|ndod ‘ubisap Apnis Anunos ‘Buipuny ‘souatajey

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2019 June 17.

in

available

Contraception. Author manuscript



Page 28

Zapata et al.

153J81Ul
10 SBWO02IN0 Ul S82UBIBYIP
19919p 03 patamod Jou Apnis

(sdnoib

103u09 pue |36 uLIBdA|BoIU
Ul 905 "SA %g6) usjoidnat
Uy uoieaipawaid 0y pajejal
3]1qeJedwod jou sdnoib Apnms

ael
uoiredionJed aye|nojea 01 ajqeun

(pamasur @l ONT 'sA
Jaddod pey uswom T) palonpuod
sasAJeue 1eall-0)-Jusu|

(uonisod

aunaln ‘[ans) A1aixue ‘ured
pa1oadxa) sjielsp |ednpadoid
awo9Inouou pue (eayllouswsAp
‘UoIFenJISUsW JuaLINI
‘A101uy1a/30el ‘|INg ‘abe)
SOIISLI910BIRYD BUI[aSe] ISOW 0}
parejas ajqesedwod sdnoib Apnis

suoire|naea Jamod Aq
paulwIa1ap azis ajdwires 19ble]

(%00T) ared uonajdwod ybiH

siapinold
U29MIaq [9A3] []19S UOIasUI
ani ur uoneLeA fewiulin

|eanuapl a1am
s|ab ogaoe|d pue uladA|6onIN

uolasul
ani [nyssadans Jo pardwiane
Joud ylm uswom papnjox3

uonesojje dnoib 01 papuiq
siapinoid pue siuedionied

pa[eadu0d sousnbas uoIEedo|y

paresauab
-19Indwod uoneziwopuey

s1a)uag ajdnnin

S9SSaUMea\\

m_‘_umcmbw
Irey’|

([662]

8'z¢ 'sn [gee]
¥6¢=[as] uesw)
sdnoub josuod pue
186 undaAjBoau
U3aMIaq uolLIasul
10 asea Japinoid
U1 SadUIBYIP
Juediubis oN

(4N dnoub Apnis)
320|q [e21AIae ed
papaau

T (%8 "SA %8)
uone|Ip [e91AIBD
10} pasu ul
sdnoub josuod pue
186 undaAjBoau
UaamIag
S9IUBIBHIP
Juediiubis oN

(Mnoip
Alan=ww 00T
‘Asea=0) SWA

Aq painseawl
uolyuasul

JO 95e3 JAPINOId
%20[q
|eainsaoeIed o
uoIe|Ip [3IAIBD
1oy pasaN

pazipJepuels
sem anbiuyoay
uolJasul anl
sueoisAyd Buipuaie
€ Ag pauesul sanl
(20'=d

‘sdnoJfb j011u02 pue
urisdA|6oa1u Ul 9505
'SA 9%¢6) 196 Apms
Buiaiadal 03 Joud
(6w 008) usjosdna
UM uoleaipawaid
40 uondo ayy uanib
UBWLIOM ‘UolLIasul
ani o1 Joud

ulw Gy—og Ajreuifea
paijdde ‘a6 ogaoe|d
'SA (i 1) [96
uLRdAl6onIu Bw G0

Apmis pa1adwiod (%00T) v2/ve
sasAeue Ul papnjaul pue
paziwopuel gT :dnob jo1uo)
sasAjeue

Ul Papn|oul pue paziwopuel

27T :dnoub 196 uusaAjBoaN
9N :edA ani

Juawaoe|d pardwane Io

asn an| Joud ou ‘uondadenuod
10} @ni ue Bunsanbal sieak Gy
—gT pabe uswom snoJedij|nu g
sdnoub Apnis g ‘108

RBWEIMN
BIQUIN|0D pooyiualed
pauue|d pue ANSIBAIUN S0UBIOS
pue yiesH uofaio 'vsn
uondasenuod
wa] -Buo ur premy
yoleasay S[eannadewteyd
areoyyeaH JaAeg/s1s160]008UAD
pue SUBILIBISIO
10 863]10D UBILIBWY
[9€] vTOZ ‘S>oIN

sassaud e ‘syrbuans ‘Auend

awod1n0o

uolnuaAia1u]

uone|ndod ‘ubisap Apnis

Anunos ‘Buipuny ‘souatajey

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2019 June 17.

in

available

Contraception. Author manuscript



Page 29

Zapata et al.

'S9]e0s BOJBUE [BNSIA ‘S ‘edLIBWY JO S81RIS PaluN ‘WS ‘UONBIASP piepuels
‘ds ‘el pajjouod paziwopuel ‘] Oy ‘AB0j09suAB pue sa11IBISA0 ‘NAD/FO ‘pariodal Jou ‘YN Buises|al-[a.1saBI0uoAs] ‘'ONT ‘901ASp suLIINEAUL ‘N ‘UondadeIuod [euowloy ‘“QH ‘Xapul ssew Apog ‘|INg

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Contraception. Author manuscript; available in PMC 2019 June 17.



	Abstract
	Introduction
	Materials and methods
	Literature search
	Selection criteria
	Study quality assessment and data synthesis

	Results
	Misoprostol
	Women without prior vaginal delivery only
	Women with and without prior vaginal delivery
	Women with a recent failed insertion

	Intracervical 2% lidocaine
	Diclofenac plus intracervical 2% lidocaine
	Nitric oxide donors

	Discussion
	References
	Table 1
	Table 2

