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Abstract The combined contraceptive vaginal ring releases
120 μg of etonogestrel and 15 μg of ethinylestradiol per day
for at least a 3-week period. It is as effective as combined oral
contraceptive pills with similar side effects but better cycle
control. The ring is not associated with weight gain and may
have many non-contraceptive benefits including a positive
effect on sexual function, dysmenorrhea, premenstrual syn-
drome, and heavy menstrual bleeding. Contraindications are
the same as for combined oral contraceptives, and serious
complications are rare. The risk of venous thromboembolism
with the ring is comparable with that of combined oral con-
traceptives. The rate of acceptability of the ring is high, and
most women, including adolescents, can use the ring.
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Introduction

The vaginal route of drug administration has many advan-
tages, and over the years, many vaginal contraceptive rings
have been in development. Vaginal administration avoids gas-
trointestinal absorption and hepatic first-pass metabolism,
thus allowing a lower dose of hormones to be used and pro-
vides more uniform serum hormone concentrations as com-
pared with daily oral administration [1]. However, only two
contraceptive vaginal rings (CVR) have been brought to mar-
ket: the progesterone-releasing vaginal ring, Progering®
(Laboratorios Andromaco SA, Santiago, Chile), developed
by Population Council and approved in many Latin and
Central American countries [2] and the combined hormonal
contraceptive vaginal ring, Nuvaring® (Merck & Co., Inc.,
Kenilworth, New Jersey, USA), marketed in North America
and worldwide. Given the limited availability of the
progesterone-releasing vaginal ring, this review will focus
on the combined hormonal contraceptive vaginal ring.

The combined contraceptive vaginal ring is innovative in
its mode of hormone delivery and its continuous 3-week ad-
ministration regimen. The ring is easy to use, painless, dis-
crete, reversible, and is inserted and removed by the woman
herself. This update will discuss the advantages of the vaginal
ring as a drug-delivery system [1] and will review data on the
ring, including the non-contraceptive benefits, risks, and the
effect on sexual function, and use in the adolescent
population.

The Combined Contraceptive Vaginal Ring

The combined contraceptive vaginal ring is a flexible and
transparent ring made of ethylene vinyl acetate copolymers
and magnesium stearate [3]. The ring is non-biodegradable
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and does not contain latex [3]. The outer diameter is 54 mm,
and the cross-sectional diameter is 4 mm [3].

The ring contains a total of 11.7 mg of etonogestrel (ENG),
which is the active metabolite of desogestrel (DSG), and
2.7 mg of ethinylestradiol (EE). It releases 120 μg of ENG
and 15 μg of EE daily for at least 3 weeks [3–5], and the
hormones are absorbed through the vaginal epithelium [1].
Serum hormonal concentrations increase immediately after
insertion and then decrease slowly over the cycle [6]. The
serum concentration of EE is lower with the vaginal ring ver-
sus other combined hormonal contraceptive methods [5, 6].

Mechanism of Action

The main mechanism of action is ovulation inhibition. One
study showed that the ring completely inhibited ovulation for
the recommended 3weeks of use and for a subsequent 2weeks
[4]. This inhibition of ovulation is comparable or even supe-
rior with that observed with combined oral contraceptives
(COC) [4, 7, 8]. Additional possible mechanisms of action
are effects on cervical mucus and endometrial atrophy [9].
Fertility returns rapidly after the ring is removed, with a me-
dian time to ovulation of 17 to 19 days [10].

Effectiveness

The ring has a perfect use failure rate of 0.3 % and a typical
use failure rate of 9 % [11]. In two international, multicenter,
prospective, cohort studies involving a total of 2322 women,
the combined intent-to-treat population Pearl Index
(pregnancies per 100 women-years) was 1.18 and the per-
protocol Pearl Index was 0.77 [12]. In comparative studies
with COC, the intent-to-treat Pearl Indices were between
0.25 and 1.23 for the ring and 0.99 and 1.19 for COC, and
there was no significant difference between the ring and COC
[13–15]. A Cochrane review concluded that there was no dif-
ference in effectiveness between the ring and COC [16].

The efficacy of hormonal contraceptives in obese women
has been questioned. Two pharmacokinetic studies compared
hormone levels and ovarian suppression during a 28-day cycle
and a 6-week extended regimen of the ring in normal weight
and obese women. These studies found that the ENG serum
concentrations were similar between the two groups, although
the mean concentrations of EE from cycle days 1 to 21 were
significantly lower in the obese group than in the normal
weight group (p<0.012) [17••, 18••]. In both groups, ovarian
follicular development was suppressed, no ovulation oc-
curred, and there was no difference in endometrial thickness.
The authors of these studies concluded that the results support
the ring having similar efficacy in obese women.

Use of the Method

Women who desire an effective and reversible method of con-
traception may consider using the ring provided they do not
have any contraindications. The World Health Organization
(WHO) and the US Centers for Disease Control and
Prevention (CDC) have each developed Medical Eligibility
Criteria for Contraceptive Use to help health care providers
identify absolute contraindications (category 4) to initiation of
combined hormonal contraception (CHC) (Table 1) [19–21].
Women with significant genital prolapse may have difficulty
using the ring, but it is not a contraindication.

The ring is approved for 3 weeks of continuous use
followed by one ring-free week. After 1 week without the
ring, a new ring should be inserted. The product mono-
graph states that women are protected for an additional
week of ring use (28 days total) [3]. The malleability of
the ring allows women to compress and easily insert and
remove it themselves [1]. In studies, more than 90 % of
women found the ring easy to insert and remove [12,
22–26]. The ring does not need to be fitted; it is a one
size fits all, and there is no Bcorrect^ position. Imaging
studies using MRI have demonstrated that the vaginal ring
is generally located around the cervix just superior to the
urogenital diaphragm, although it was positioned somewhat
lower in nulliparous women just before ambulation [27].

The product monograph also suggests that the ring should
be inserted on the first day of menstrual bleeding [3].
However, in practice, the ring can be initiated at any time
during the menstrual cycle (Quick Start) provided it is reason-
ably certain that the woman is not pregnant. Backup contra-
ception (i.e., condoms) or abstinence should be used for the
first 7 days of ring use, although if the ring is inserted within
the first 5 days of menstrual bleeding, backup contraception is
not necessary [28••]. One study showed that Quick Start use of
the ring was associated with fewer episodes of bleeding/
spotting compared with Quick Start of COC (17 vs. 21.4 days,
p<0.01) [29] and that more women were very satisfied using
the ring than using COC (61 vs. 34 %, p=0.003) [30].

It is not recommended to remove the ring during inter-
course. However, if removed, it should be reinserted within
3 h. Studies have shown no interactions between the ring and
spermicides, antimycotics, tampons, oral amoxicillin, and
doxycycline [31–34]. Similar to other methods of CHC, there
are few interactions with other medications. Medications that
are CYP-enzyme enhancers (e.g., certain anticonvulsants)
may affect hormone levels of CHC and thus potentially affect
efficacy, while CHCs can occasionally affect levels of other
medications (e.g., lamotrigine) [20].

At the end of the cycle, the ring is disposed of in normal
household trash [3]. One study demonstrated that the emission
of EE from landfills is minimal, and hence the potential for
groundwater contamination is low [35].
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Continuous and Extended Use of the Combined
Hormonal Vaginal Ring

Although the ring is approved for use in the traditional 21/7
regimen with a withdrawal bleed during the 7-day hormone-
free interval, some women may prefer to use an extended or
continuous regimen, much like with the combined oral con-
traceptive pill. One study compared the bleeding patterns of
three extended ring regimens (49-, 91-, or 364-day cycles)
with the standard 28-day regimen [36]. The 28-day regimen
was associated with less unscheduled bleeding than the ex-
tended regimens, and user satisfaction was higher for shorter
cycles. Another study using an 84-day extended regimen for a
1-year period found that, after 1 year of use, unscheduled
bleeding had decreased from 8.2 % in the first 90-day period
to 1.6 % in the fourth 90-day period [37]. Both the ring and a

COC using an 84-day extended regimen were associated with
a significant reduction of unscheduled bleeding/spotting dur-
ing a 1-year period, but the reduction was significantly higher
for the ring [38].

If prolonged breakthrough bleeding/spotting occurs while
using the ring in an extended or continuous fashion, removing
the ring for a short period of time may help to resolve the
unscheduled bleeding. Two studies showed that temporarily
removing the ring for 4 days was effective in reducing the
breakthrough bleeding/spotting associated with continuous
use [39•, 40]. The ring should be in place for at least 21 days
prior to removing it for a hormone-free interval; the hormone-
free interval should never exceed 7 days [41].

Because therapeutic hormone levels are maintained for
3 weeks of use and for a subsequent 2 weeks [4], in practice,
the ring can be left in place for 28 days, and then a new ring

Table 1 Absolute
contraindications to initiation of
the combined contraceptive ring
(category 4)

Postpartum, nonbreastfeeding, <21 days (CDC)

Postpartum, nonbreastfeeding, <21 days, with other risk factors for venous thromboembolism (WHO)

Postpartum, breastfeeding, <21 days (CDC)

Postpartum, breastfeeding <6 weeks postpartum (WHO)

Smoking ≥15 cigarettes/day
Multiple risk factors for arterial cardiovascular disease (or category 3)

Hypertension with systolic ≥160 mmHg or diastolic ≥100 mmHg

Hypertension with vascular disease

History of deep venous thrombosis/pulmonary embolism, not on anticoagulant therapy with higher risk of
recurrence (CDC)

Deep venous thrombosis/pulmonary embolism on anticoagulant therapy for at least 3 months with higher risk of
recurrence (CDC)

History of deep venous thrombosis/pulmonary embolism OR deep venous thrombosis/pulmonary embolism and
established on anticoagulant (WHO)

Acute deep venous thrombosis/pulmonary embolism

Major surgery with prolonged immobilization

Known thrombogenic mutations

Current and history of ischemic heart disease

Stroke

Complicated valvular heart disease

Peripartum cardiomyopathy with normal or mildly impaired cardiac function of <6 months OR with moderately
or severely impaired cardiac function (not mentionned in WHO)

Sytemic lupus erythematosus with positive or unknown antiphospholipid antibodies

Migraine with aura

Current breast cancer

Diabetes with nephropathy, retinopathy, neuropathy, other vascular disease, or >20 years duration (or category 3)

Viral hepatitis (acute or flare) (or category 3)

Severe cirrhosis

Hepatocellular adenoma or hepatoma

Complicated solid organ transplantation (not mentioned in WHO)

Different categories may apply to continuation of the method instead of initiation. Category 4: a condition that
represents an unacceptable health risk if the contraceptive method is used. Category 3: a condition for which the
theoretical or proven risks usually outweight the advantages of using the method. In italic are the conditions for
which the recommendations of the CDC and WHO are discordant (adapted from the Centers for Disease Control
and Prevention [19] and the World Health Organization [21])
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can be inserted to start the next cycle with no hormone-free
interval.

Adherence

Comparative and non-comparative trials have shown high ad-
herence rates with the ring [12, 14, 15, 24, 26, 42–44]. The
vast majority of women never temporarily removed the ring
[12, 14, 15, 23, 24, 26, 42, 45].

In a randomized trial, adherence in women using the ring
was better in the first 2 months compared with COC but not in
the third month [46]. Another study of three contraceptive
methods showed that 52 % of the women were non-
compliant with their method but non-compliance was lower
with the ring compared with the patch or COC (26.6 vs. 42.4
and 65.1 %, p<0.0001) [47•].

Side Effects

The most frequent side effects associated with the ring are
summarized in Table 2. In one study, the most common pos-
sibly ring-related side effects were headache (5.8 %), vaginitis
(5.6 %), and leukorrhea (4.8 %) [12]. Only a small percentage
of women experienced acne, emotional lability, nausea, or
breast tenderness. In another study, 24.8% of women reported
potentially ring-related adverse events, but only 1.8 % of
women reported vaginitis [42].

In many comparative trials with COC, the ring was well
tolerated and had similar side effects with the exception of
more vaginal symptoms (e.g., vaginitis, leukorrhea, and
ring-related problems) [14, 15, 44, 45, 48]. A Cochrane re-
view concluded that the ring was associated with less nausea,
acne, irritability, depression, and emotional lability than COC
[16]. In a randomized trial of COC users switching to the

patch or the ring, the ring was associated with significantly
less-frequent mastalgia, nausea, and skin rashes but signifi-
cantly more vaginal discharge compared with the patch [49].

Withdrawal Bleeding and Breakthrough Bleeding

The bleeding profile for the ring used in a 21/7 regimen has
been well characterized. In one study, withdrawal bleeding
occurred in 98.5 % of cycles, had a mean duration of 4.5 to
5.2 days, and continued into the next cycle in 23.9 % of cycles
[12]. The incidence of irregular bleeding, mostly spotting, was
5.5 % per cycle. Similar results were found in another pro-
spective study [42]. In randomized trials, the ring was associ-
ated with better cycle control and significantly less irregular
bleeding compared with COC [16, 43–45, 48, 50] and signif-
icantly shorter menstrual bleeding duration compared with the
patch [49].

Vaginal Symptoms

In non-comparative and comparative studies of the ring, vag-
initis was reported by 1.8 to 5.6 % of women [12, 14, 15, 26,
42, 45, 48]. Only one study specified that most cases of vag-
initis were caused by Candida [15].

Women using the ring reported significantly more vaginal
wetness compared with women using COC (63 vs. 43 %,
p<0.001) [51], and the ring was associated with an increase
in Lactobacilli [51, 52•]. There was no difference in the other
studied parameters (yeast colony counts, Nugent Gram stain
score, vaginal white blood cell count, vaginal pH, and amount
of vaginal discharge). Some authors suggested that the in-
crease in leukorrhea reported might reflect the increase in
lactobacilli populations rather than pathology [53]. The ring
seems to have a positive effect on the number of lactobacilli,
and despite yeast adhesion to the ring [54], studies have not
demonstrated more vaginal infection with the ring.

Effects on Sexual Function

Studies have shown that the ring is well tolerated by women
and their partners [10, 13, 23–25, 50]. One study found that
85 % of women rarely or never felt the ring and 71 % of their
partners rarely or never felt the ring [10]. Ninety-four percent
of partners did not object to use of the ring.

Studies have addressed the effect of the ring on sexual
function. One study showed a significant improvement from
baseline in sexual function experienced by women (anxious-
ness, sexual pleasure and interest, orgasm, satisfaction, com-
plicity) and their partners after 3 months of using the ring or
COC compared with women not using hormonal contracep-
tion (p<0.05) [55]. This effect persisted up to 6 months. In
addition, a significant increase in sexual fantasy was reported
in the ring group compared with the two other groups

Table 2 Most common
adverse events related to
the ring

Adverse events Percentage (%)

Weight gain 4.0–6.1

Headache 5.5–5.8

Vaginitis 1.8–5.6

Leucorrhea 4.8

Device-related eventsa 4.4

Nausea 2.5–3.2

Emotional lability 2.8

Breast tenderness 2.6

Acne 2.0

a Foreign body sensation, coital problems,
and expulsion. Data from Dieben et al.
[12] and Bruni et al. [42]
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(p<0.001). Another study showed that users of the ring re-
ported an increase in sexual desire and satisfaction compared
with COC users [45]. Women using the ring in an extended
regimen also experienced a significant improvement in their
sexual function and quality of life [56•]. A recent cohort study
showed that the subdermal implant, the ring, and a COC con-
taining 20 μg EE all had a positive impact on sexual function
indicators [57•].

Other studies have not demonstrated a positive effect on
sexual function [58, 59•]. One study found that ring users had
significantly more sexual dysfunction (feeling the ring during
intercourse, negative partner reaction) compared with patch
users (37.9 vs. 28.7 %, p=0.03) [58], although the authors
concluded that this was not likely to be clinically significant.
Another study assessed the sexual function in users of the ring
and users of COC containing 30 μg EE and 3 mg of
drospirenone (DRSP) [59•]. Both groups experienced a sig-
nificant decrease in their sexual function score (p=0.001); in
addition, the COC group experienced a significant reduction
in frequency of orgasm (p=0.02) and intercourse (p=0.04)
that was not seen in ring users.

Weight

Many non-comparative studies have found that the ring is not
associated with significant clinical changes in weight [12, 22,
23, 26]. Similar results have been found in studies comparing
the ring with COC [44, 50, 60].

Risks Associated with Ring Use

Cardiovascular

All combined hormonal contraceptives are associated with an
increased risk of venous thromboembolism (VTE). Although
two retrospective database studies found an increased risk of
VTE in ring users compared with COC users [61••, 62••], a
large prospective cohort study [63••] and a third retrospective
database study did not find an increased risk in ring users
compared with COC users [64••]. One retrospective, cohort
study based on a national registry found that ring users had an
increased risk of VTE compared with women using COCs
containing levonorgestrel (relative risk (RR), 1.9 (95 % con-
fidence interval (95 % CI), 1.33–2.71)) [61••]. Another cohort
study based on the same registry found an increased risk of
thrombotic stroke in ring users compared with non-users (31.4
per 10,000women-years (WY) vs. 24.2/10,000WY; RR, 2.49
(95 % CI, 1.41–4.41)) but no significant increase in the risk of
myocardial infarction (7.8/100,000 vs. 13.2/100,000WY; RR,
2.08 (95 % CI, 0.67–6.48)) [62••]. The absolute risk for both
thrombotic stroke andmyocardial infarction remains very low.
Conversely, another retrospective database study found that

new users of the ring did not have an increased risk of VTE
or arterial thromboembolism (ATE) compared with older gen-
erations of COC [64••]. A large international, prospective,
cohort active surveillance study of 33,295 new users of the
ring or COC was conducted to compare the cardiovascular
risks of the two methods [63••]. Loss to follow-up was only
2.9 %. In this study, there was no significant difference in the
incidence of VTE between ring users and COC users (8.3/10,
000 vs. 9.2/10,000 WY; adjusted hazard ratio (HRadj), 0.8
(95 % CI, 0.5–1.5)), and no difference in the incidence of
ATE (HRadj, 0.7 (95 % CI, 0.2–2.3)). The quality of studies,
level of evidence, and potential confounders and biases should
be considered when discussing the cardiovascular risk of com-
bined hormonal contraceptives, including the vaginal ring.
Based on the best available evidence from large prospective
cohort studies, there does not appear to be a significant differ-
ence in the incidence of VTE or ATE in ring users compared
with COC users.

Although one small study of ring users undergoing 24-h
blood pressure monitoring found a slight statistically signifi-
cant increase in mean and 24-h diastolic blood pressure [65•],
the majority of studies have shown that the ring is not associ-
ated with significant changes in blood pressure [12, 14, 15, 22,
23, 26, 44, 66, 67].

Metabolic Effects

The ring seems to have minimal effect on adrenal or thyroid
function [66]. There are minimal changes in carbohydrate me-
tabolism [66, 68•, 69–71], and the ring seems to have less
impact than COC [70, 71]. Some studies have shown minimal
effects of the ring on lipid metabolism [71, 72], while others
have shown increases in triglyceride levels similar to those
seen with COC [70, 73, 74•].

The ring appears to have minimal effects on hemostatic
parameters [75]. While some studies have found that the ring
is associated with a greater increase in sex hormone-binding
globulin (SHBG; a biomarker of thrombosis) than COC [71,
72, 76], while other studies have not [5, 77]. The clinical
relevance of this is uncertain, and caution should be used
when interpreting these results due to the limitations of using
surrogate markers to assess risk [78].

Cervical Effects

The ring has not been associated with major changes in cer-
vical cytology [12, 26]. In one study, a minority of women
presented with changes in their cytology results: 1.3 % of
women changed their cytology from normal to low-grade
squamous intraepithelial lesion (LGSIL) and 0.4 % from nor-
mal to high-grade squamous intraepithelial lesion [12].
However, in the same study, 11 women started the study with
LGSIL and 8 of them had normal cytology results at the end of
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the study. The authors noted that these shifts are common and
might be detected because of more frequent screening. In an-
other non-comparative study of the ring for 13 cycles, 80 % of
women had normal colposcopic assessment at the beginning
and at the end of the study [79]. A similar percentage of wom-
en showed colposcopic changes from normal to abnormal
(11 %) and from abnormal to normal (11 %). There were no
major changes in cytology results.

Bone Effects

There is limited evidence regarding the effect of the ring on
bone mineral density (BMD) or fracture. One study in pre-
menopausal women using the ring found that there was no
change in BMD after 26 cycles of ring use compared with
baseline [80]. The control group had a slight increase in
BMD from baseline at the lumbar spine and femoral neck.
There was a statistically significant difference in the BMD
of the control group vs. the ring after 26 cycles of treatment
(p<0.0001); however, the authors did not consider this to be
clinically significant. In a randomized, controlled study of the
ring and the patch, no difference was seen in BMD between
the groups or in comparison with the baseline values after
1 year of treatment [81].

Non-contraceptive Benefits of the Ring

The combined oral contraceptive pill has a number of non-
contraceptive benefits, including decreased menstrual bleed-
ing, decreased acne and hirsutism, decreased premenstrual
dysphoric disorder symptoms, and decreased ovarian and en-
dometrial cancer [82, 83]. The ring likely has many of the
same non-contraceptive benefits, but only a few studies have
been performed to specifically evaluate the non-contraceptive
benefits of the ring.

Dysmenorrhea

In one randomized study, the prevalence of moderate or severe
dysmenorrhea was lower after 1 year of ring use compared
with baseline (5.9 vs. 17.4 %) [50]. Four observational studies
of varying durations of ring use (2 to 7 months) have reported
an improvement in dysmenorrhea [22–24, 84]. A reduction in
dysmenorrhea was also reported after an extended 84-day reg-
imen of the ring for 1 year (56 to 20 %, p<0.001) [67].

Heavy Menstrual Bleeding

In a randomized trial, both the ring and noresthisterone were
effective for treatment of idiopathic heavy menstrual bleeding;
the average reduction of blood loss after 3 cycles of ring use
was 68.6 % [85•]. More women were satisfied or very

satisfied with the ring compared with noresthisterone (70.8
vs. 42.5 %, p=0.003).

Premenstrual Syndrome

One randomized study found a decrease in premenstrual syn-
drome (PMS) after 1 year of ring use compared with baseline
(4.5 vs. 12.6 %) [50]. Two observational studies also reported
an improvement in PMS with ring use [24, 84].

Migraine

In an observational study, 6.6 % of women using the ring
reported an improvement in moderate to severe menstrual
headache compared with baseline (p<0.025) [84]. Another
small study evaluated the effect of an extended ring regimen
on migraine with aura and on menstrual-related migraines and
found a significantly reduced frequency of migraine with aura.
Menstrual-related migraines disappeared in the majority of
women [86].

Fertility Treatment

The use of the ring for pre-treatment in one in vitro fertiliza-
tion (IVF) cycle has been compared with use of a COC [87].
The side effect profile of the two groups was similar with the
exception of more breast tenderness in the COC group.
Clinical pregnancy rates were not significantly different be-
tween the two groups (19 % per cycle for the ring vs. 25.9 %
per cycle for COC, p=0.56), but there were fewer embryos of
≥5 cells on day 3 in the ring group (p=0.02) and more cycles
in the ring group were canceled due to poor response to stim-
ulation (p=0.05). The authors concluded that oocyte and em-
bryo quality may not be as good with the ring compared with
COC; however, the small sample size and multiple IVF pro-
tocols utilizedmade it difficult to determine if the effects of the
ring were more marked in some protocols than others, and
further studies are required.

Endometriosis

A study comparing the effect of the ring with COC for the
treatment of rectovaginal endometriosis infiltrating the rectum
found that COC users were more satisfied after 12 months of
treatment (61.7 vs. 36.1 %, p=0.004) and had significantly
less pain and gastrointestinal symptoms [88•]. Both treatments
were associated with a significant reduction in nodule volume,
and this reduction was not different between the two groups.
Rates of dissatisfaction were the same (approximately 22 %
for each group, p=0.998).
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Polycystic Ovary Syndrome

The effects of the ring and a COC containing DRSP on met-
abolic parameters in women with polycystic ovary syndrome
were compared. Hirsutism and serum parameters of
hyperandrogenemia improved with both treatments [89].

Continuation and Satisfaction

Non-comparative studies have reported discontinuation rates of
up to 35.4 % in ring users over the course of 13 cycles [12, 26].
Reasons for discontinuation included non-medical or non-
device-related reasons (18.5 %) and adverse events (15.1 %)
[12]. The most common side effects associated with discontin-
uation were device-related events (foreign body sensation, coi-
tal problems, and device expulsion; 2.5 %), headache (1.3–
2.1 %), emotional lability (1.2 %), weight gain (1 %), vaginal
discomfort (1 %), and nausea (1 %) [12]. In comparison with
the pill, a 2013 Cochrane review found a significant difference
in continuation rates in only 2 of the 11 included studies. In
these two studies, ring users were less likely to discontinue the
ring than COC users [16]. In a randomized trial of the ring
compared with COC, 6-month continuation rates for both
groups were low (26 % for the ring and 29 % for COC,
p=0.61) [46]. In a recent analysis of the prospective CHOICE
study, 3-year continuation rates for the ring, the COC, and long-
acting reversible contraceptive (LARC) methods were 30, 31.5,
and 67.2 %, respectively [90••]. Reasons for ring discontinua-
tion included side effects (26.7 %) and logistical reasons (time,
hard to get, remember; 23.7 %).

Acceptability of the ring is high [22–25]. In one acceptability
study, 96 % of women were satisfied or very satisfied and 97 %
would recommend the ring [25]. Two studies found that satisfac-
tion with the ring was high and similar to COC [14, 46]. In one
study, using Quick Start, more women were very satisfied using
the ring as compared with COC (61 vs. 34 %, p=0.003) [30].
When compared with the patch, 71 % of women using the ring
planned to continue using their method after the study compared
with 26.5 % using the patch (p<0.001) [49].

Various factors are associated with the use of or willingness
to use the ring [91•, 92–95]. Attitudes toward ring use are
affected by convenience, frequency of use, acceptability of
self-insertion, feeling the ring during intercourse, lower prob-
ability of inadvertent omission, concern over potential hor-
monal side effects, willingness to use the contraceptive patch,
being employed at least 20 h/week, and tampon use.

Use by Adolescents

Because it is discrete and less user dependent, the ringmay be an
appealing choice for adolescents. Although COCs have been

well studied in the adolescent population, fewer studies of the
ring have targeted the adolescent population. Compared with
other contraceptive methods, the contraceptive ring is not often
used by adolescent women. A survey of 14- to 18-year-old girls
in Finland showed that oral contraceptives (OC) were used by
20 % of the participants compared with 0.9 % for the ring and
0.1 % for the patch [96]. In another survey, only 1.5 % of ado-
lescents between 14 and 18 years of age had ever used the ring
[97]. An analysis of 1404 adolescents between 14 and 19 years
of agewho participated in the prospective cohort CHOICE study
found that 4.9 % of adolescents chose the ring compared with
2.0 % for the patch, 9 % for depot medroxyprogesterone acetate,
12.5 % for OC, 34.5 % for the etonogestrel implant, and 37 %
for intrauterine devices (IUD) [98••]. A study of 3207 adolescent
mothers 15–19 years old showed that the ring was used by only
3.1 % of adolescents postpartum compared with 30 % for pills
and 10.8 % for the IUD [99].

Acceptability of the ring in adolescents has been studied.
Although one study in women aged 15 to 21 found higher
acceptability of the ring compared with the COC, compliance
with the two methods was the same [100]. Two studies have
shown that between 34 and 52 % of adolescents have never
heard of the ring [97, 101]. However, in one study, after re-
ceiving information, 57.9 % liked the idea of the ring, and
45.7 % said that they would consider using the ring. The
significant factor associated with considering ring use was
comfort with ≥1 vaginal products (e.g., vaginal spermicide,
vaginal lubricant, vaginal douche, and topical vaginal yeast
medication) [101]. In the other study, willingness to try the
ring was associated with previous use of the patch, indices of
comfort with one’s genitals, comfort with insertion and re-
moval and with possible insertion options such as with an
applicator or a rubber glove, and knowledge of positive meth-
od characteristics [97].

As with many other contraceptive methods, continuation
rates can be problematic in adolescent ring users. In a prospec-
tive cohort study of women 15 to 24 years old, composed of
67 % adolescents, there was no difference in continuation
rates between the ring and OC (29.4 per 100 vs. 32.7 per
100 WY, p=0.06) [102]. The main reason for discontinuation
of the OC or the ring was side effects. In the prospective
CHOICE study, adolescent ring users aged 14 to 19 years
had the lowest 12-month continuation rate (31 %) and the
highest rates of not being satisfied [103]. A recent study of
145 adolescents aged 13 to 20 found that only 17 % who had
started the ring or the patch were still using it after 6 months,
compared with 43 % for the OC [104]. Common reasons
for discontinuation were side effects and difficulty getting
refills.

Interviews with 32 women 15 to 24 years old demon-
strated that adolescents undergo a multi-stage process
when adopting the ring and the investigators subsequent-
ly proposed a model for the stages of adolescent
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adoption and discontinuation of the ring. These stages
include (1) hearing about the ring, (2) initial reactions,
(3) first experiences with insertion and removal, (4) first
sexual experiences, (5) assessment and adjustment peri-
od, and (6) sharing experiences with friends [105]. This
model may be helpful when counseling adolescents about
the ring. Focus groups that have evaluated perceptions
about the ring and the patch in women aged 15 to 26
revealed themes unique to the ring, such as Bconcerns
regarding vaginal insertion^ and Bsexual partner
perceptions^ [106]. The authors concluded that women
expressed more positive attitudes toward the patch as
compared with the ring and that providers should be
aware of women’s apprehensions and misperceptions in
order to reduce barriers to use in adolescents.

Future Directions

At this time, other contraceptive vaginal rings are under
development and study. Population Council has developed
a combined contraceptive vaginal ring. This ring is made
of silicone with a two-channel core containing the hor-
mones: one channel with nestorone (NES) and the other
with NES and EE [107]. NES is a 19-norprogesterone
derivative that binds exclusively to the progesterone recep-
tor, has an excellent metabolic profile, and is not orally
active but is effective by the vaginal route [107–109]. The
ring releases 150 μg of NES and 15 μg of EE/day [107].
It is designed to provide contraception for 1 year of use
and to be used in a 21-day/1-week-free regimen [107]. As
opposed to the combined ENG/EE ring, one of the advan-
tages of the NS/EE ring is that refrigeration is not re-
quired [110]. A large phase III trial involving more than
2000 women in 27 sites is now complete, but data on
safety and efficacy has not been published yet. Safety
substudies were also conducted to evaluate the effects of
the ring on different parameters [107]. One of the
substudies showed that the ring was not associated with
an increased rate of vaginal infections or with significant
changes in the vaginal flora [111]. The other substudy
demonstrated that the ring was associated with an increase,
within the normal range, in three hepatic proteins and an
increase above the normal range for SHBG [110].

Other contraceptive vaginal rings in development are com-
bined NES and EE rings intended to be used for three contin-
uous cycles [112] and also a 3-month vaginal ring containing
ulipristal acetate [113, 114]. Research and development with
vaginal rings is focusing not only on contraceptive rings but
also on vaginal rings that can deliver microbicides, as well as
on multipurpose vaginal rings that could be used continuously
for contraception and prevention of human immunodeficiency
virus (HIV) infection [115, 116].

Conclusions

The ring is a contraceptive method with many advantages. It is
as effective as COC with a similar safety profile but has dem-
onstrated better cycle control. For most women, the ring is well
accepted and easy to use. It also has many non-contraceptive
benefits, such as the improvement or amelioration of dysmen-
orrhea, premenstrual syndrome and heavy menstrual bleeding.
Despite its many advantages, the continuation rate is low and
similar to that for COC. The ring is underutilized in the adoles-
cent population. Educating women about all of their contracep-
tive options, including the vaginal ring, may help to increase
awareness of the vaginal ring as well as uptake of this method
of contraception. Despite the advantages of the vaginal route of
administration, there are very few vaginal rings available and
only one ring in the North American market. Hopefully, re-
search and development will continue so that women of repro-
ductive age can have access to a wide range of contraceptive
options that best suit their needs.
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