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Abstract

Objectives—Develop and test a theoretical acceptability model for the Nestorone®/ethinyl
estradiol (NES/EE) contraceptive vaginal ring (CVR); explore whether domains of use within the
model predict satisfaction, method adherence and CVR continuation.

Study Design—Four domains of use were considered relative to outcome markers of
acceptability, i.e. method satisfaction, adherence, and continuation. A questionnaire to evaluate
subjects’ experiences relative to the domains, their satisfaction (Likert scale), and adherence to
instructions for use was developed and administered to 1036 women enrolled in a 13-cycle Phase
3 trial. Method continuation was documented from the trial database. Stepwise logistic regression
(LR) analysis was conducted and odds ratios calculated to assess associations of satisfaction with
questions from the 4 domains. Fisher’s exact test was used to determine the association of
satisfaction with outcome measures.

Results—A final acceptability model was developed based on the following determinants of
CVR satisfaction: ease of use, side effects, expulsions/feeling the CVR, and sexual activity
including physical effects during intercourse. Satisfaction was high (89%) and related to higher
method adherence [OR 2.6(1.3,5.2)] and continuation [OR5.5(3.5, 8.4)]. According to the LR
analysis, attributes of CVR use representing items from the 4 domains — finding it easy to
remove, not complaining of side effects, not feeling the CVR while wearing it, and experiencing
no change or an increase in sexual pleasure and/or frequency — were associated with higher odds
of satisfaction.
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Conclusion—Hypothesized domains of CVR use were related to satisfaction, which was
associated with adherence and continuation. Results provide a scientific basis for introduction and
future research.
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Introduction

Methods

The Population Council has developed a long-acting reversible contraceptive vaginal ring
(CVR) containing ethinyl estradiol (EE), and Nestorone® (NES), a new investigational
synthetic progestin. It is designed to release 150 pg NES and 15 pug EE daily and prevent
pregnancy when used continuously on a 21-day-in/7-day-out cyclic regimen [1, 2]. This
long-acting CVR is controlled by the woman, can be used for 13 cycles, and does not
require trained healthcare provider services for insertion or removal. Refrigeration is
unnecessary prior to dispensing or during periods of non-use. These design features suggest
the NES/EE CVR can address common family planning access and service delivery issues
that are especially pronounced in low resource settings. It has the potential to be an
important new method in regions with a high unmet need for contraception [3-6].
Acceptability research, however, must be conducted to understand aspects of use affecting
utilization, and is an integral component of planning for introduction [7-10].

As a broad concept in the field of contraception, acceptability is influenced by product
attributes affecting users’ experiences. Frequently it is assessed by asking about method
satisfaction [11-15]. Actual experiences with the product must be identified and explored to
identify specific factors influencing satisfaction (11). Accordingly we developed a
theoretical model of acceptability for the NES/EE CVR and tested whether domains of use
predicted satisfaction, and consequently whether satisfaction was associated with adherence
to instructions for use and study continuation. We anticipated that information gained from
testing the model could clarify important aspects for introduction and counseling users of
this method.

2.1. Developing a Model of NES/EE CVR Acceptability

An examination of information published during early development of the NES/EE CVR,
discussions with investigators, and a literature review on usage of other vaginal rings and
contraceptives [7,8,11,12,15-18] facilitated identification of 4 domains associated with use.
These domains were hypothesized to be determinants of satisfaction, which could affect
adherence to the prescribed 21/7 day regimen, and continuation of use.

The first proposed domain was ease of use, which included a woman’s comfort level with
ring insertion/removal and ability to remember the 21/7 day regimen [2, 3, 17, 18]. Earlier
reports describing vaginal ring use revealed that partial or complete expulsions can occur
during various activities [16-18], and that some women feel or are aware of the CVR during
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everyday routines. Experiences related to expulsions or feeling the ring, therefore,
represented a second domain.

The CVR’s effect on sexual activity for both women and their partner(s) was identified as a
third domain. Results from other vaginal ring studies indicate that some women and their
male partners feel the ring during intercourse [18-22]. We questioned if such awareness
altered aspects of intimacy (sexual pleasure and frequency). The fourth domain was
perceived side effects. Since the CVR contains two steroidal hormones, it was expected that
side effects could affect satisfaction and consequently continuation/discontinuation, as has
been reported for other combined hormonal contraceptives [11, 15, 23,24].

2.2. Development of an instrument to operationalize the model

We constructed a questionnaire to capture the four proposed domains of CVR use. Ease of
use was captured via questions on ease of inserting, removing, washing and remembering to
remove/re-insert the CVR on schedule. Expulsions were analyzed by questions about feeling
or expelling the CVR, and frequency of expulsions. The sexual activity domain focused on
changes in sexual frequency and pleasure. We asked whether women and/or their partners
felt the CVR during intercourse, and whether any awareness of the CVR during sexual
activity altered the woman’s sexual experience. Information about side effects was obtained
from a question regarding what women disliked the most about the CVR.

The questionnaire also captured information about the model’s outcomes: satisfaction and
method adherence. Subjects’ reports of satisfaction were measured by a five-level Likert
item question “How satisfied are you with the ring as a form of contraception?” Method
adherence was captured with a self-reported question about CVR removals >2 hours during
the most recent 21 days of CVR use. The continuation outcome was obtained from the final
database of a pivotal Phase 3 NES/EE CVR clinical trial that included the acceptability
study.

Additionally, we used the questionnaire to capture several background items potentially
related to domains in the conceptual model, i.e. prior use of tampons and hormonal
contraceptives including a vaginal ring. We also asked what participants liked and disliked
the most about the NES/EE CVR.

2.3. Administering the Questionnaire

Administration of the acceptability questionnaire was integrated into protocol activities of
the NES/EE CVR clinical trial, which was conducted at 12 sites (in Latin America, the US,
Europe and Australia) from 2006—2009. The protocol was approved by the Population
Council’s Institutional Review Board (IRB) and each site’s IRB or Ethical Committee. All
participants provided informed consent and were advised about what to expect when using
the CVR, including possible side effects. They were instructed on CVR insertion/removal,
including guidance to insert the ring towards the back of the vagina so they were unaware of
its presence. Participants were instructed to keep the CVVR in place for the full 21 days, and
cautioned that any removals during that time should be <2 hours. They were given a small
case for storage during the 7- day ring-out period and advised they could wash the CVR
with warm water and mild soap upon removal.
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Questionnaires were translated into each site’s local language, administered by trained staff
at the beginning of the 3rd 28 day cycle, and again after 13 cycles or at study
discontinuation. Initially all questionnaires were administered by face-to-face interviews
(FTF). Following a protocol amendment, women at 7 study sites were randomized to receive
either FTF or audio computer-assisted self-interviewing (ACASI) for an embedded
methodological experiment related to disclosure of sensitive information [25].

2.4. Assessing the questionnaire and evaluating the model

Results

Fifteen questionnaire items pertained to the four domains and were used for the analysis.
Responses obtained during the 3rd cycle assessment were analyzed according to the
theoretical model. A factor analysis was conducted to identify underlying factors driving
covariation among questionnaire responses [26]. The number of factors selected from this
process was based on a review of Eigenvalues and a plateau of the percent variation
explained. For each question, its highest loading (correlation) on any factor in the factor
pattern matrix (with orthogonal rotation) was noted. Each emergent factor was characterized
by the questions with their greatest loading on that factor.

A bivariate analysis to identify associations of question responses with satisfaction was
conducted using Fisher’s exact test. Subjects who indicated they were “highly satisfied” or
“satisfied” with the CVR were considered satisfied; all others were considered dissatisfied.
Responses to other questionnaire items were collapsed as favorable or unfavorable in
relation to satisfaction, with missing responses conservatively grouped as unfavorable. For
example, a “don’t know” response to the question on change in sexual frequency was
grouped with a response of decrease, and considered unfavorable. Odds ratios (ORs) and
95% confidence intervals (Cls) of satisfaction for favorable vs. unfavorable outcomes were
computed. We then performed stepwise logistic regression (LR) to determine which
questions were predictors of satisfaction. The a priori p-value for entry was 0.20 and the p-
value to remain in the model was 0.05. We used the Hosmer-Lemeshow test to assess the
goodness of fit for the LR model; the model fits the data if the p value is > 0.05[27].

In accordance with the theoretical model, Fisher’s exact test was used to compare
satisfaction with outcome measures, i.e. adherence, and continuation through the end of the
study. ORs and the 95% Cls were computed. To better understand drivers of satisfaction, we
also examined responses to questions about what women liked and disliked the most about
the CVR by satisfaction. No adjustment for simultaneous multiple comparisons were made.
All analyses were performed using SAS® version 9.2 statistical software.

Questionnaires were administered and completed at cycle 3 by 1,036 of the 1,135 enrolled
subjects (91%). Our analyses incorporated data from 905 of these subjects; 706 who
completed the study and 199 who discontinued early due to a reason identified with CVR
use. Excluded from the analysis were 84 subjects who discontinued early due to non-ring
use reasons, e.g. relocated, and 47 who were lost to follow-up.
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3.1. Demographics and background information of study participants

Demographic and background characteristics are summarized in Table 1 overall and by
satisfaction. A total of 806 (89%) of the women reported that they were satisfied with the
CVR as a form of contraception. Marital status and prior use of tampons were the only items
with significant differences between women who were satisfied with the CVR and those
who were not. Satisfaction rates by country were uniformly high and ranged from 84-95%.
(Table 2) and was statistically different among the 8 countries.

3.2. Factor Analysis Results

Factor analysis was conducted with data from 863 subjects (95%) with non-missing
responses to the 15 items analyzed. Four factors emerged from the analysis (Table 3), which
explained 73% of the variation. The factors are similar to the theoretical model’s
circumscribed domains: ease of use, side effects, sexual activity, and expulsions. The
highest loading for side effects was on factor 1, which included ease of use questions.
Questions about feeling and removing the CVR during sex fell into factor 2, while changes
in sexual frequency and pleasure (intimacy) fell into factor 4. Both of these factors captured
the sexual activity domain. Factor 3 was characterized by questions about feeling and
expelling the CVR.

3.3. Association between domains of CVR use and satisfaction

Table 4 summarizes associations between the 15 questions that encompassed the four
hypothesized domains of CVR use and satisfaction. In the bivariate analysis, 12 questions
representing all domains were significantly associated with satisfaction. Six questions were
significant in the LR model used to predict satisfaction (P<0.05), which included at least one
question from each domain: ease of removing the CVR (ease of use); side effects; feeling
the CVR while wearing it (expulsions); and three questions about sex and intercourse
(feeling the CVR during sex, change in frequency of sex, and change in sexual pleasure). As
expected, favorable attributes of CVR use (finding the CVR easy to remove, not identifying
side effects as an aspect of disliking the CVR, not feeling the CVR while wearing it, and not
having a change or experiencing an increase in sexual pleasure and frequency) were
associated with higher odds of satisfaction. Results of the Hosmer-Lemeshow test suggested
the model fit the data adequately (P=0.08).

The domain with the highest OR in relation to satisfaction was side effects [3.4 (2.1-5.6)],
although more than half of dissatisfied women (59/99;60%) did not identify side effects as
the feature of CVR use they disliked the most (Table 4). Further investigation revealed that
the major driver for dissatisfaction among these 59 women was feeling the ring during sex
(37/59;63%) compared to 51% for all dissatisfied women. This finding is consistent with
results from the LR model that demonstrated that feeling the CVR during sex was highly
associated with dissatisfaction [2.0 (1.2-3.2)] Subject reports about partners feeling the ring
during sex was significantly associated with dissatisfaction in the bivariate analysis
(p=0.002), but were not significant in the LR model.
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3.4. Associations between satisfaction and outcome measures

Satisfied women had more than twice the odds of being adherent (following the 21-day-in/7-
day-out cyclic regimen and not removing the CVR > 2 hours in the cycle preceding
completion of the questionnaire) compared to dissatisfied women [OR 2.6 (1.3-5.2); Table
5]. Similarly, study continuation was significantly associated with satisfaction [OR 5.5 (3.5-
8.4)].

3.5 What women liked or disliked about the NES/EE CVR

Forty percent of all women in the study identified ease of use as the attribute of the CVR
they liked most (Table 6). A much higher percentage of satisfied women reported there was
nothing they disliked about the CVR compared with dissatisfied women (28% vs. 2%;). In
terms of what they liked most, items from three of the model’s domains were ranked higher
by satisfied women compared with dissatisfied women, i.e. easy to use, few side effects,
good for their sex life. In contrast, dissatisfied women selected problematic items from three
domains in a higher proportion than satisfied women; side effects, expulsions (feeling it in/
feeling it coming out), and sex and intercourse (partner complaints).

Discussion

Based upon experiences of women using the NES/EE CVR, an acceptability model was
developed in accordance with 4 conceptualized domains of use associated with markers of
acceptability, i.e. method satisfaction, adherence to the regimen and method continuation.
Factor analysis findings were consistent with the theoretical model’s proposed domains:
ease of use, side effects, expulsion and effects on sex and intercourse. Items from each
domain were significantly associated with satisfaction, which, in turn, was associated with
method adherence and continuation (Figure 1). The fact that there were differences among
satisfied and dissatisfied women according to the model’s domains suggests that the
domains represent fundamental components of CVR acceptability and identify factors that
forecast satisfaction and successful use of this method. Although most women provided
favorable responses to questions representing the four domains, the LR model demonstrated
that relative to satisfaction, each domain contributes. Satisfaction was unrelated to education
level or age, but there were some differences in satisfaction by country.

The elements included in the domains have important implications for introduction of the
NES/EE CVR. Discussion and/or sensitive questioning and targeted guidance for women
who are considering or have begun using this new method are recommended. Soon after
women have started using the CVR, practitioners should ask direct questions covering the
model’s domains in order to help counsel users about concerns they may have about using
the method.

First, the finding that side effects was a major cause of dissatisfaction suggests that potential
and current users need to be informed about the possibility of experiencing hormonal or
other side effects and given advice about managing specific concerns. Comfort with vaginal
touching in order to insert/remove the CVR is another fundamental topic. While most
women reported the NES/EE CVR was easy to use, results from the LR model demonstrated
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that ring removal was associated with dissatisfaction, indicating that directions on removal
are as important as insertion, and should be discussed and practiced regardless of prior
experiences with vaginal products. Interestingly, in our study satisfaction was unrelated to
prior use of a vaginal ring, and previous tampon use had a curious association with
dissatisfaction. These findings appear consistent with results from other studies that showed
no association between prior use of vaginal rings or tampons and method satisfaction (12),
or use of other vaginal products and adherence to a vaginal ring regimen (28).

Anticipatory guidance about the possibility of feeling or expelling the CVR is also
necessary. Women who felt the ring while wearing it had twice the odds of being
dissatisfied. Accordingly, all ring users should be educated about their vaginal anatomy
related to insertion. When positioned in the upper two-thirds of the vagina, above the
pubovaginalis muscle sling, the ring sensation should not be perceived due to the visceral
innervation of this tissue [29]. With support from informed providers or experienced users,
women can practice insertion and acknowledge if they are aware/unaware of its presence.
Ongoing guidance should also include discussions about the possibility that expulsions may
occur during toileting, other activities that require straining (Valsalva), or during daily
activities that include squatting, likely to vary according to local/regional cultural norms.

Finally, potential effects due to the CVR’s presence during sex are an essential topic for
initial and follow-up discussions. A large majority (71%) of all subjects reported they never
felt the CVR during intercourse, but half of dissatisfied women reported they sometimes or
always felt it. Although the issue of partners feeling the ring was not significant in the LR
when adjusting for other items including those in the sexual activity domain, it is logical to
include this potential issue in comprehensive counseling. Importantly most women,
particularly those who were satisfied, reported that the CVR, which is soft and flexible, had
no adverse effects on intimacy, i.e. sexual frequency or pleasure. Nevertheless, counseling
regarding CVVR use that includes male partners may be beneficial, especially in societies
where male support is critical for successful introduction of new contraceptives [30].

Additional research with this model and the questionnaire is recommended, including direct
participation of male partners, and covering effects of the vaginal ring during sexual activity.
Analysis of data from the questionnaire administered during the final study visit for women
in the NES/EE Phase 3 trial, and a comparison of results between FTF vs. ACASI
techniques are forthcoming. Investigation of NES/EE CVR use in other settings is also
recommended, including regions of sub-Saharan Africa where a long acting reversible
method under the control of the woman has the potential to be an important new
contraceptive option, and where introductory plans are under development following
regulatory approvals.
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Implications Statement

Acceptability research is important when introducing a new method of contraception and
determining whether it can be a successful option in meeting the reproductive health
needs of women and men. This study was designed to test a conceptual model of
acceptability and identify factors associated with successful use of a new contraceptive
delivery modality. Original research was conducted for this publication.
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Domains of NES/EE CVR Use
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Patient Satisfaction
Satisfied (N=806)  Dissatisfied (N=99)  Total (N=905) p-value *
Age, years 0.6
Mean (s.d.) 26 (5.2) 26 (4.2) 26 (5.1)
Range 18-40 18-39 18-40
Race, n (%) 0.6
Caucasian 649 (80.5) 76 (76.8) 725 (80.1)
Black 38 (4.7) 8(8.1) 46 (5.1)
Asian 20 (2.5) 3(3.0) 23(2.5)
Multiracial 66 (8.2) 7(7.1) 73(8.1)
Other 33(4.1) 5(5.1) 38 (4.2)
Hispanic, n (%) 351 (43.5) 41 (41.4) 392 (43.3) 0.7
Married, n (%) 232 (28.8) 16 (16.2) 248 (27.4) 0.008
Education, highest level, n(%) 0.4
College graduate or more 303 (37.6) 41 (41.4) 344 (38.0)
Some college 198 (24.6) 29 (29.3) 227 (25.1)
High school 225 (27.9) 23(23.2) 248 (27.4)
Grade school 80 (9.9) 6 (6.1) 86 (9.5)
Parity 0.5
Mean (s.d.) 0.6 (0.95) 0.6 (0.85) 0.6 (0.94)
Range 0-5 0-3 0-5
Gravidity 0.6
Mean (s.d.) 1.0 (1.32) 1.1(1.27) 1.0 (1.32)
Range 0-7 0-4 0-7
Previous tampon use, n (%) 594 (73.7) 82 (82.3) 676 (74.7) 0.047
Previous hormonal contraceptive use n (%) 476 (59.1) 56 (56.6) 532 (58.8) 0.9
Prior use of a vaginal ring n (%) 144 (17.9) 18 (18.2) 162 (17.9) 0.9

*
P-values are from t-tests (age, parity, gravidity) and Fisher’s exact tests (all others).
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Satisfaction by Country

Table 2

Patient Satisfaction

Satisfied (N=806)

Dissatisfied (N=99) Chi-Square p-value

Country
USA
Chile
Finland
Brazil
Sweden
Hungary

Australia

Dominican Republic

240 (83.9)
120 (90.9)
102 (94.4)
94 (91.3)
76 (86.4)
70 (94.6)
53 (89.8)
51 (92.7)

0.03

46 (16.1)

12 (9.1)

6 (5.6)

9(8.7)
12 (13.6)

4(5.4)

6(10.2)

4(7.3)
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Table 3
Rotated Factor Pattern
Factor 1 Factor 2 Factor 3 Factor 4
ot Ease of Use & Side Sex and I ntercourse : Sex and Intercourse
Factor Characterization: Effects (Physical Effects) Expulsion (intimacy)
Cumulative Percent of Variation Explained 47.9% 58.3% 66.4% 72.8%
Ease of inserting CVR 0.95 0.19 0.14 0.04
Ease of removing CVR 0.95 0.19 0.16 0.03
Ease of washing CVR 0.95 0.19 0.17 0.04
Ease of remembering CVR removal 0.95 0.18 0.16 0.05
Ease of remembering CVR insertion on schedule 0.95 0.18 0.16 0.05
No Side Effects Reported (on questionnaire) 0.89 0.19 0.13 0.06
Feel CVR during sex 0.38 0.46 0.43 -0.12
Partner feels CVR during sex 0.50 0.39 0.21 -0.07
Remove CVR before sex 0.24 0.90 0.11 -0.01
Any removals for sex: last cycle 0.19 0.92 0.07 -0.03
CVR expelled during sex 0.01 0.06 0.80 -0.03
Feel CVR while wearing 0.45 0.17 0.54 0.03
Frequency of expulsions or feel CVR coming out 0.51 0.11 0.59 0.05
Change in frequency of sex 0.05 -0.03 0.04 0.86
Change in sexual pleasure 0.05 -0.04 -0.05 0.86
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Table 6

Page 17

Responses to questions “Please describe what you like the most about using the CVR” and “Please describe
what you disliked the most about using the CVR”

Satisfied (n=806)

Dissatisfied (n=99)

Total (N=905)

Chi-square p-value

Liked the most about the CVR <0.001
Easy to use 41.1% 30.3% 39.9%
Lasts for a year 21.2% 27.3% 21.9%
Few side effects 13.7% 9.1% 13.2%
Effective 10.9% 18.2% 11.7%
Less bleeding 7.2% 8.1% 7.3%
Good for sex life 3.5% 0.0% 3.1%
Nothing 0.1% 5.1% 0.7%
Other 2.4% 2.0% 2.3%
Disliked the most about CVR: <0.001
Nothing 27.5% 2.0% 24.8%
Having to remove 10.3% 5.1% 9.7%
Inserting the ring 9.6% 6.1% 9.2%
Side effects/Bleeding problems 14.5% 37.4% 17.0%
Feeling it in/Feeling it coming out 17.4% 26.3% 18.3%
Partner complains 4.7% 9.1% 5.2%
Other 16.0% 14.1% 15.8%
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