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ABSTRACT & COMMENTARY

Vaginal Bowel Control System  
for Nonsurgical Treatment  
of Fecal Incontinence
By Chiara Ghetti, MD

Associate Professor, Obstetrics and Gynecology, Division of Female Pelvic Medicine and Reconstructive Surgery, 
Washington University School of Medicine, St. Louis
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SYNOPSIS: The vaginal bowel control device provides a safe, effective, and durable treatment option for women with fecal 
incontinence.

SOURCE: Richter HE, Dunivan G, Brown HW, et al. A 12-month clinical durability of effectiveness and safety evaluation of a vaginal 
bowel control system for the nonsurgical treatment of fecal incontinence. Female Pelvic Med Reconstr Surg 2019;25:113-119. 

R ichter et al sought to determine the clinical 
effectiveness and safety of the vaginal bowel  
 control system (VBC) in women over a 

12-month period. This system was designed to 
offer an effective conservative option for the 
treatment for fecal incontinence (FI). It consists 
of an inflatable vaginal insert that deflects the 
rectovaginal angle posteriorly preventing the 
undesired passage of stool. The insert is deflated to 
allow for a voluntary bowel movement (See Richter 
et al 2015 for images).1

This was a prospective, open-label, 12-month 
clinical effectiveness trial of a VBC system in 
women with FI who were successfully fitted with 
the device. Subjects completed a two-week baseline 
bowel diary to establish eligibility. Eligible women 
were age 19 years or older, had a history of FI for 
a minimum of six months, and had a minimum of 
four major or minor FI episodes during the two-
week diary. Women experiencing fecal staining 
only were not eligible for the study. There were 
numerous exclusion criteria, including a history of 



Evidence-based commentaries
on women’s reproductive health

OB/GYN Clinical Alert (ISSN 0743-8354) is 
published monthly by Relias LLC, 1010 Sync 
St., Ste. 100, Morrisville, NC 27560-5468. 
Periodicals postage paid at Morrisville, 
NC, and additional mailing offices. 
POSTMASTER: Send address changes to 
OB/GYN Clinical Alert, Relias LLC, 1010 Sync 
St., Ste. 100, Morrisville, NC 27560-5468.

GST Registration Number: R128870672.

© 2019 Relias LLC. All rights reserved. No part 
of this newsletter may be reproduced in any 
form or incorporated into any information-
retrieval system without the written permission 
of the copyright owner.

This is an educational publication designed to 
present scientific information and opinion to 
health professionals to stimulate thought and 
further investigation. It does not provide advice 
regarding medical diagnosis or treatment for 
any individual case. It is not intended for use 
by the layman.

SUBSCRIBER INFORMATION
(800) 688-2421
customerservice@reliasmedia.com
ReliasMedia.com

Questions & Comments:
Please contact Executive Editor Leslie Coplin, 
at lcoplin@relias.com

Subscription Prices 
United States:
Print: 1 year with free AMA PRA Category 1 
CreditsTM: $349
Add $19.99 for shipping & handling.
Online only: 1 year (Single user) with free 
AMA PRA Category 1 CreditsTM: $299 

Back issues: $42. Missing issues will be 
fulfilled by customer service free of charge 
when contacted within one month of the 
missing issue’s date.
Canada: Add 7% GST and $30 shipping.
Elsewhere: Add $30 shipping.

ACCREDITATION
Relias LLC is accredited by the Accreditation 
Council for Continuing Medical  Education 
(ACCME) to provide continuing medical 
education for physicians. 

Relias LLC designates this enduring material 
for a maximum of 2 AMA PRA Category 1 
CreditsTM. Physicians should only claim credit 
commensurate with the extent of their 
participation in the activity. 

Relias LLC is accredited as a provider of 
continuing nursing education by the American 
Nurses Credentialing Center’s Commission 
on Accreditation. Contact hours [2] will be 
awarded to participants who meet the criteria 
for successful completion. California Board of 
Registered Nursing, Provider CEP#13791. 

This CME activity is intended for the OB/GYN. 
It is in effect for 36 months from the date of 
the publication.

26 OB/GYN Clinical Alert

FI secondary to chronic watery diarrhea, 
presence of a rectovaginal fistula, vaginal 
prolapse extending beyond the hymen, 
history of rectal or pelvic surgery, 
genitourinary or colorectal cancer, and 
inflammatory bowel disease. 

Subjects who completed a successful 
fitting with a trial device were enrolled 
in the run-in phase of the study. 
Subjects experiencing 50% reduction 
in FI episodes during this phase were 
offered continued participation into 
the 12-month study and were given 
the more durable VBC system. These 
subjects formed the intention-to-treat 
(ITT) population, which is the primary 
analysis reported. Subjects completed 
bowel diaries at three, six, and 12 
months. Subjects who did not complete 
three-month treatment or diary were 
considered failures in this analysis. The 
authors also performed a per protocol 
(PP) analysis, including the subjects with 
at least three-month follow-up and who 
completed a valid bowel diary at three-, 
six-, and 12-month treatment periods. 

The primary outcome was the proportion 
of patients experiencing a 50% or greater 
reduction in FI episodes from baseline at 
three, six, and 12 months of treatment. 
Secondary outcomes included physical 
examination and several self-reported 
scales as well as adverse events. 

A total of 252 women consented to the 
study, and 137 entered the fitting trial. 
Of these, 85 (62%) were successfully 
fitted and entered the run-in phase of the 
study. Seventy-three (85%) achieved the 
established 50% reduction in FI episodes 
required to enter the 12-month trial and 
comprised the ITT population. Subjects 
were mainly white and postmenopausal, 
with a mean age of 61 years. At baseline, 
subjects reported a mean of 14.1 (± 
standard deviation, 12.15) FI episodes in 
a two-week period. Nearly half reported 
having experienced FI symptoms for five 
years or more, and the majority (97%) 
had tried other management strategies. 
Seventy-three percent of subjects in 
the ITT population and 84% in the PP 
population reported 50% or greater 
reduction in number of FI episodes 
at three months and. Continued high 
response to treatment was reported at six 
and 12 months in both groups. Thirty-
seven percent of the PP population 

achieved complete continence at three 
months and nearly half at six and 12 
months. Of the remaining subjects, 
the majority (80%) achieved 75% 
improvement in FI symptoms. No serious 
adverse events were reported during the 
study period. Mild to moderate events 
were reported by 28 (38%) subjects. 
The majority of these events were 
mild vaginal wall injuries. The authors 
concluded that the vaginal bowel control 
system has durable efficacy at three, six, 
and 12 months in women who undergo 
successful fitting and initial treatment.

 COMMENTARY
FI is defined as the involuntary loss of 
feces.2 Prevalence rates in women vary 
considerably (range, 9-26%.3,4 It is a 
debilitating condition and significantly 
affects quality of life. Despite the effect 
FI has on quality of life, women continue 
to hesitate reporting it to providers. 
More than two-thirds of women with FI 
do not seek care.3

The evaluation for FI includes a 
comprehensive history and physical 
examination. Since many women 
assume their bowel health experience 
is “normal,” questions about bowel 
health ideally focus on specifics, such 
as frequency of bowel movements, 
amount, consistency, and associated 
urgency. These will yield significantly 
more valuable information than asking: 
“Are you constipated?” Questions about 
stool loss include consistency of leakage, 
timing, duration, frequency, and amount, 
as well as history of bowel conditions, 
pelvic health, obstetric history, and 
existing medical comorbidities.

Several treatment options exist for FI. 
Pelvic floor physical therapy to address 
pelvic floor dysfunction is a cornerstone 
of the conservative treatment options for 

[The vaginal bowel control system 

provides an additional and much-

needed conservative treatment 

option to women with fecal 

incontinence.]
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FI. Other first-line treatment options include bowel 
regulation such as adding fiber supplementation or 
other bulking agents, using antidiarrheal agents, 
and using anal plugs. In 2011, the U.S. Food 
and Drug Administration approved the use of 
neuromodulation and the use of injectables for FI. 
Surgical options are indicated for some patients and 
include anal sphincter reconstruction or colostomy, 
but these have variable long-term results.

The VBC system provides an additional and much-
needed conservative treatment option to women 
with FI. The device appears to be safe and effective, 
with excellent short-term and long-term success. It 
is well-accepted by patients and functions similarly 
to a pessary. As with vaginal pessaries, this device 
has limitations, specifically for women who cannot 
be successfully fit, have severe vaginal atrophy, or 
have shortened vaginal length. However, for many 
women who have been fully evaluated, are up to 
date with colonoscopy screening, and have failed 

other conservative options, this can be an additional 
option to consider.

Treatment options aside, since so few women 
discuss FI with their providers, screening for FI 
is important. Ideally, a single screening question 
regarding FI would be part of standard yearly pelvic 
floor assessment, alongside questions about urinary 
incontinence and vaginal bulging.  
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ABSTRACT & COMMENTARY

Maternal Drug-Related Death and Suicide: 
Leading Causes of Postpartum Death  
in California
By Camille Hoffman, MD, MSc 
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SYNOPSIS: In a recent study, investigators found that drug-related death and suicide were leading causes of postpartum death in California.

SOURCE: Goldman-Mellor S, Margerison CE. Maternal drug-related death and suicide are leading causes of post-partum death in 
California. Am J Obstet Gynecol 2019; June 4. pii: S0002-9378(19)30747-1. doi: 10.1016/j.ajog.2019.05.045. [Epub ahead of print].

Reduction in maternal mortality is relevant not 
only to prenatal care providers and our patients 

but also to society. Several states have added 
“mental health” to the list of common causes of 
maternal death as efforts to identify and mitigate 
risks have increased nationwide. These deaths are 
tracked, coded, and assessed by state Maternal 
Mortality Review Committees (MMRC), which are 
state-appointed committees convened to understand 
the nature of maternal mortality. MMRCs are 
tasked to track, code, and assess statewide maternal 
mortality annually, reach consensus on the root 
cause of each death and determine if each death was 
preventable. If a death was deemed preventable, then 
the committee specifies measures that might be taken 
to prevent similar types of deaths in the future. As 
more state MMRCs acknowledge suicide and drug 
overdose as a root cause of maternal death, it has 

come to light that this particular root cause is more 
common, and more ubiquitous, than previously 
understood. 

More than 1 million women who delivered a 
live-born infant in California between 2010 and 
2012 were included in this study. These women 
were followed for 12 months postpartum, as 
maternal mortality is now defined as a death that 
occurs during pregnancy or the first 12 months 
postpartum. During the two-year study, 300 
women died at some point between delivery and 
the end of their 12-month postpartum period. The 
overall mortality rate was 28.33 deaths/100,000 
person-years. Although obstetric-related problems 
(including hemorrhage, hypertension, infection, and 
venous thromboembolus) were the leading cause of 
death at 6.52/100,000 person-years, drug-related 
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deaths were second at 3.68/100,000 person-years. 
Suicide was the seventh leading cause of death at 
1.42/100,000 person-years. Two-thirds of the 300 
women who died postpartum (of any cause) had at 
least one documented emergency department visit 
in the postpartum period. Of women who died of 
drug overdose or suicide, 74% had one or more 
emergency department visit(s) between delivery and 
death. Therefore, the authors noted postpartum 
emergency department visits as a potential 
opportunity to identify and mitigate risks. 

 COMMENTARY
Any maternal death is tragic. This event not 
only affects the newborn and family intimately, 
but maternal death also affects the healthcare 
community and society at large, as it often 
underscores a failure in the healthcare system 
and social safety nets. Appropriately, reduction in 
maternal mortality and consideration of mental 
health contributors to mortality are now major 
public health priorities. California joins other 
states, including Colorado and Illinois, that have 
recognized drug overdose and suicide as potential 
targets — via screening, assessment, and treatment 
efforts — in reducing maternal morbidity and 
mortality.1,2,3 The fact that the majority of women 
who died in the first year postpartum had at least 
one emergency department visit between delivery 
and death informs us of one potential opportunity 
to intervene. Along with other leading causes of 
maternal mortality that are assessed routinely and 
throughout the perinatal course (hypertension, 
hemorrhage risks, clotting risks), our patients 
deserve to have their mental health risks assessed, 
addressed, and treated as part of routine perinatal 
care. Based on these findings as well as previously 
published data and commentary,2,4 the following are 
encouraged.

At the individual patient-clinician level: 
1. Screening for and addressing perinatal substance 

use and perinatal mood and anxiety disorders 
as part of routine prenatal care. Screens such 
as the Edinburgh Postnatal Depression Scale 
and substance use questionnaires are free and 
available online.

2. Minimize opioid and benzodiazepine prescribing 
as much as possible.

3. Establish referral and treatment pathways.

At the systems level: 
1. Provider education and support regarding 

available mental health resources.
2. Screening, identification, and referral pathway 

establishment.
3. Use social workers and care coordinators when 

available.

At the community/state/federal level:
1. Hotlines for women to call when in crisis and/or 

warm-lines pre-crisis.
2. Use existing resources, including patient 

navigation and home visitation programs.
3. Public education to reduce stigma.
4. Support your state’s MMRC.   
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SYNOPSIS: Rare noncoding variants of the gene DENND1A, previously shown to play a key role in androgen biosynthesis in human 
ovarian theca cells, are significantly associated with familial polycystic ovary syndrome.

SOURCE: Dapas M, Sisk R, Legro RS, et al. Family-based quantitative trait meta-analysis implicates rare noncoding variants in DENND1A in 
polycystic ovary syndrome. J Clin Endocrinol Metab 2019; Apr 30. doi:10.1210/jc.2018-02496.
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A lthough polycystic ovary syndrome (PCOS) is  
 one of the most common endocrine disorders, 

and clearly often has a familial distribution, its 
etiology remains unknown. Even though it remains 
variably defined, clinicians and investigators agree 
that the most severe phenotypes of PCOS are present 
in affected individuals who meet the NIH criteria 
for PCOS, which consist of clinical or biochemical 
evidence of hyperandrogenism and evidence of 
anovulation in the absence of other significant 
endocrine disturbances.1 Previous genome-wide 
association studies (GWAS), which examined 
common allelic variants, can account for only a 
small proportion of the estimated genetic heritability 
of PCOS.2-6 

It has been suggested that rare variants with greater 
effect sizes might play a larger role in highly 
complex genetic disorders.7 Dapas et al tested the 
hypothesis that rare variants contribute to the 
heritability of PCOS by examining family-based 
association analyses of the entire genome. In this 
complex genetic study, investigators performed 
whole-genome sequencing on DNA obtained from 
261 individuals from 62 families with one or 
more daughters with PCOS as based on the NIH 
definition of the syndrome. They found 32 variants 
(two coding, 30 noncoding) in theDENND1A gene 
that were significantly associated with reproductive 
and metabolic traits in families with members with 
PCOS (adjusted P = 0.039). 

Women with one or more of these DENND1A 
variants had significantly higher ratios of luteinizing 
hormone (LH) to follicle-stimulating hormone 
(FSH), common in individuals with PCOS, than 
those without any of these variants. Unaffected 
women with one or more of these variants also 
tended toward higher LH-to-FSH ratios than 
unaffected women without variants (P = 0.1758). 
Fifty percent of the families with members with 
PCOS carried at least one of the rare DENND1A 
variants. Typically, each individual variant was 
present in one or two families, suggesting that 
causal variants are individually uncommon but 
collectively may occur in key genes regulating, in 
this case, androgen biosynthesis. No other set of 
rare variants reached significance for association 
with quantitative trait levels for PCOS.

 COMMENTARY
Why did I choose to summarize an article that 
virtually no obstetrician-gynecologist would choose 
to read on their own? For two reasons: First, 
because we are learning that genetic mutations affect 
many diseases, including PCOS, and that this is 
true even for those disorders that are not classically 
genetic in origin. Second, it gives me the opportunity 
to briefly discuss the etiology of PCOS.

This study identified rare variants in DENND1A 
that were significantly associated with altered 
reproductive and metabolic hormone levels in PCOS. 
In a GWAS study of Han Chinese women, common 
variants of DENND1A were associated with PCOS,2 
and these associations were replicated in women 
of European ancestry.8 Thus, this study supports a 
causal role for variants of DENND1A in at least 
some women with PCOS.

DENND1A encodes a connecdenn protein that plays 
a role in internalization of proteins and lipids. As 
has been learned about most genes, their actions 
frequently are diverse and more complicated than 
what the name of the gene might suggest. Thus, 
DENND1A has been shown to play a key role in 
androgen biosynthesis in human theca cells and 
is upregulated in theca cells from women with 
PCOS.9,10 

Several other GWAS candidate genes from other 
GWAS studies examining common allelic variants 
for PCOS appeared among the top gene associations 
in the study by Dapas et al, but they failed to reach 
significance. These includedC9orf33,4,6 (encoding 
an M1 metalloproteinase), HMG23 (encoding a 
high-mobility group AT-hook 2 protein expressed 
during early development), ZBTB166 (a zinc 
finger protein coding gene associated with genital 
hypoplasia among other things), TOX33,6 (encoding 
a high mobility group box family member 3, 
which functions to modify chromatin structure), 
and THADA2,3,5,6 (encoding a thyroid adenoma-
associated protein). In addition, two other plausible 
candidate genes showed strong, but not genome-
wide-significant, associations with PCOS traits 
in this study. These genes are BMP6, which is 
expressed in granulosa cells and has been found to 
be higher in those granulosa cells from women with 
PCOS compared to cells from normal women,11 and 
PRDM2, which is an estrogen receptor coactivator 
that is highly expressed in the ovary and pituitary 
gland.12

[We may tailor treatment based on the 

pathophysiologic basis of polycystic ovary 

syndrome once we have the capability to 

identify the etiology in individual patients. 

This study offers evidence of an advance in 

our ability to determine etiology.]
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As postulated by the authors, the results of this 
study align with emerging evidence that rare coding 
variants with large effect sizes do not play a major 
role in complex disease.13 Rather, they suggest 
that complex traits may be driven primarily by 
noncoding variation. I am not surprised by the 
conclusion that variants in a single gene do not 
play the only role in the etiology of PCOS. Nor am 
I surprised by the data that common susceptibility 
loci identified in earlier GWAS studies account for 
little of the estimated genetic heritability of PCOS.2-6 
Let us not forget that PCOS is a syndrome and not 
a well-defined disease. Even the definition has been 
the subject of significant debate. Remember that 
increased androgens from any source can result in 
polycystic-appearing ovaries.14 

Thus, polycystic-appearing ovaries are present in 
Cushing syndrome and in androgen-producing 
tumors of the ovary or adrenal gland. While Cushing 
syndrome and androgen-secreting tumors must be 
excluded before a diagnosis of PCOS is established, 
such is not the case for women who gain significant 
weight and develop the manifestations of PCOS. 
Obesity, which eventually alters the ratio of estrogen 
to androgen in virtually all women, commonly 
results in PCOS. Polycystic ovaries also arise in 
laboratory mammals experimentally provided 
with excess quantities of androgens. Thus, the 
development of polycystic ovaries, including other 
manifestations of the syndrome, is one of the ways 
in which the ovaries can respond to a variety of 
endocrine disturbances. We also know that insulin 
resistance and pancreatic β-cell dysfunction are 
common in the disorder and can envision (genetic) 
etiologies arising primarily from these metabolic 
disturbances.

Why should we suspect that the etiology will be 
confined neatly to a variant or variants in a single, 
or even a few, genes? It certainly is true that we are 
learning that gene variants increase susceptibility to 
disease and play an important role in many, if not 
most, diseases. For this reason, it is important for 
clinicians to monitor advances in molecular genetics. 
Clearly, gene variants are expected to influence 
“personalized” medical therapy in the future. This 
may well be true even of a complex disorder such 

as PCOS. We may tailor treatment based on the 
pathophysiologic basis of PCOS once we have the 
capability to identify the etiology in individual 
patients. This study offers evidence of an advance in 
our ability to determine etiology.  
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SYNOPSIS: In this case series from Colorado, seven women experienced IUD expulsion with menstrual cup removal. 

SOURCE: Seale R, Powers L, Guiahi M, Coleman-Minahan K. Unintentional IUD expulsion with concomitant menstrual cup use: A case 
series. Contraception 2019;100:85-87.

This is a case series of seven intrauterine device 
(IUD) expulsions associated with menstrual 

cup use. Cases were identified by chart review and 
provider referrals at the University of Colorado or 
Children’s Colorado Hospital outpatient clinics. 
Subjects were contacted by phone to obtain more 
details on the IUD expulsion. 

Participants ranged from 16 to 26 years of age, 
had body mass index (BMI) between 19.8 kg/m2 
and 31.4 kg/m2, and were nulligravid. There were 
five Lilettas, two Mirenas (from the same subject), 
and three Paragards (from the same subject) that 
expelled. Time to expulsion ranged from one week 
to 13 months. All IUD expulsions occurred during 
menstrual cup removal, with many subjects reporting 
inadvertently pulling or pinching the strings of 
the IUD during menstrual cup removal. Three 
participants chose to switch to the contraceptive 
implant, one woman underwent IUD reinsertion and 
stopped using menstrual cups, one woman underwent 
IUD reinsertion and continued using menstrual cups, 
and two women underwent IUD reinsertion and had 
the IUD strings cut flush with the cervix to facilitate 
the use of menstrual cups. 

 COMMENTARY
The use of menstrual cups for the management 
of menstrual bleeding has increased in popularity 
given that they are environmentally friendly.1 The 
menstrual cup forms a tight seal in the vagina 
to collect blood; that suction must be broken to 
remove the menstrual cup. The menstrual cup can 
then be emptied, washed, and reused. Similarly, the 
prevalence of IUD use has increased in the United 
States.2 Seale et al sought to evaluate the association 
between menstrual cup use and IUD expulsion. In a 
2012 study, Wiebe et al did not find any difference 
in IUD expulsion rates between menstrual cup and 
tampon use; however, subjects were followed for 
only six weeks after IUD insertion.3 

Seale et al speculated that women were either 
1) unintentionally pulling the IUD strings when 
removing the cup or 2) the suction created during 
cup application dislodged the IUD. Given that 
more manipulation is required for menstrual cup 
removal compared to tampon removal, it makes 
sense that inadvertent IUD expulsion would occur 
more frequently with menstrual cups. All study 
participants were young and nulligravid; however, 
this is the population most likely to use both IUDs 
and menstrual cups. It is impossible to draw any 
conclusions regarding the influence of parity on this 
phenomenon based on a case series. Depending on 
the study, the risk of IUD expulsion is approximately 

4% in the first year of use, with slightly higher rates 
for copper IUD users compared to levonorgestrel 
IUD users.4 Risk factors for IUD expulsion include 
previous expulsion, history of heavy menstrual 
bleeding, young age, and immediate postpartum or 
post-second trimester abortion.4,5,6 Nulliparity and 
insertion immediately after first trimester uterine 
evacuation are not considered risk factors for IUD 
expulsion based on recent studies.4,5,6 Women who 
previously have expelled an IUD spontaneously are 
at higher risk for repeat expulsion, with one study 
estimating the risk to be 14%.4 

Based on this case series, it makes sense to query 
patients opting for IUDs about their use of 
menstrual cups. If they do use menstrual cups, they 
should be cautioned to be careful during removal. 
This information is also mentioned on many of the 
menstrual cup instructions for use. Patients might be 
offered the option of cutting the IUD strings flush 
with the cervix to avoid inadvertent removal, with 
the caveat that this might make IUD removal more 
difficult. 
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to query patients opting for IUDs about 

their use of menstrual cups. If they use 

menstrual cups, they should be cautioned 
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CME/CE QUESTIONS

1. The vaginal bowel control system is:
a. the only conservative option for fecal 
incontinence.
b. is not a feasible option for all women with 
fecal incontinence.
c. is a safe and effective option for women 
with fecal incontinence.
d. is a vaginal insert that supports the vagina 
and deflects the rectovaginal angle anteriorly.

2. Obstetric-related mortality occurred in 
6.52/100,000 person-years. Drug-related 
maternal mortality occurred in:
a. 1.42/100,000 person-years
b. 3.68/100,000 person-years
c. 6.52/100,000 person-years 
d. 10.55/100,000 person-years

3. Obstetric-related mortality occurred in 
6.52/100,000 person-years. Suicide-related 
maternal mortality occurred in:
a. 1.42/100,000 person-years
b. 3.68/100,000 person-years
c. 6.52/100,000 person-years 
d. 10.55/100,000 person-years

4. Genetically PCOS is:
a. caused by a single mutation in the 
DENND1A gene and inherited in an 
autosomal dominant manner.
b. caused by a single mutation in the 
DENND1A gene and inherited in an X-linked 
manner.
c. associated with rare noncoding variants of 
the DENND1A gene.
d. associated with common coding variants of 
the DENND1A gene.

5. The most severe phenotypes of PCOS are 
characterized by which of the following?
a. Polycystic ovaries on ultrasound only
b. Evidence of hyperandrogenism only
c. Evidence of anovulation only
d. Evidence of hyperandrogenism and 
anovulation

6. In the study by Seale et al regarding menstrual 
cup use and IUD expulsion, all participants 
were:
a. multiparous.
b. nulliparous.
c. nulligravid.
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