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Abstract

Objective: The aim of this study was to examine whether a history of opioid use predicts tier 1 contraceptive use
or plan to use in women with infants in the neonatal intensive care unit (NICU) and nursery.

Materials and Methods: \Ve conducted a self-administered, anonymous survey in women with infants in three
local NICUs and two postpartum units from November 2018 to May 2019. Women were recruited while visiting
their infants in the NICU or in their postpartum rooms. Our survey included adapted questions from the Centers
for Disease Control and Prevention (CDC) Pregnancy Risk Assessment Monitoring System (PRAMS) questionnaire,
the National Institute of Drug Abuse (NIDA) Modified ASSIST Screening Tool, and ones written by our team. The
questions asked about contraceptive use and opioid use. We compared the responses of women with and with-
out a history of opioid use. We conducted a multivariable regression analysis and applied the backward elimi-
nation method to identify whether opioid use was a predictor of tier 1 contraceptive use or plan to use.
Results: A total of 122 women completed the survey. Fifty-three women (43.4%) reported opioid use in the
month before pregnancy and/or during pregnancy, while 69 (56.6%) women reported no opioid use and com-
prised the control group. Multivariable regression analysis showed that opioid use was not associated with the
use or planned use of tier 1 contraceptives (adjusted odds ratio [aOR] 1.47; confidence interval [95% Cl] 0.54—
4.01). Older maternal age predicted tier 1 choice (@OR 1.12; 95% Cl 1.04-1.21), while African American women
were less likely to use or plan to use tier 1 contraceptives compared with white women (@OR 0.21; 95% Cl
0.08-0.56).

Conclusion: A history of opioid use was not independently associated with women using or planning to use tier
1 methods, while age and race were predictors.
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Introduction prevalence of neonatal opioid withdrawal syndrome

Women who use opioids are at high risk for unin-
tended pregnancy, with rates ranging from 75% to
86%, compared with 51% in the general popula-
tion.' The Centers for Disease Control and Preven-
tion (CDC) recently reported that the number of
American women with opioid use disorder (OUD)
admitted to labor and delivery has quadrupled from
1999 to 2014.* This increase is reflected in the higher

(NOWS) (also referred to as neonatal abstinence syn-
drome [NAS]) in the United States.”® Opioid abuse in
pregnancy is also associated with adverse fetal, neonatal,
and maternal outcomes such as preterm birth, intrauter-
ine growth restriction, and long-term developmental
delays.”””

In the context of the high unintended pregnancy
rate, particularly among women who use substances,

Department of Obstetrics and Gynecology, Indiana University School of Medicine, Indianapolis, Indiana, USA.

*Address correspondence to: Alia Radwan, MD, PREGMED fellow, Department of Obstetrics and Gynecology, Indiana University School of Medicine, 550 North University

Boulevard, Suite 2440, Indianapolis, IN 46202, USA, E-mail: alia.radwan@my.rfums.org

© Alia Radwan et al., 2020; Published by Mary Ann Liebert, Inc. This Open Access article is distributed under the terms of the Creative Commons License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original

work is properly cited.

375


http://creativecommons.org/licenses/by/4.0

Radwan, et al.; Women'’s Health Report 2020, 1.1
http://online.liebertpub.com/doi/10.1089/whr.2019.0025

understanding factors related to contraceptive use can
inform providers and guide public health efforts to
reduce unintended pregnancies. Our study sought to
better characterize contraceptive choices among post-
partum women who used opioids because of the grow-
ing opioid epidemic in Indiana.'® The early postpartum
time frame is an opportunity for women to develop
plans for birth spacing. We also wanted to learn
about the contraceptive choices of women with infants
in the neonatal intensive care unit (NICU) since low
use of effective contraception in women with preterm
infants puts them at high risk for unintended preg-
nancy and recurrent preterm birth.""'* To our knowl-
edge, there are few studies looking specifically at
postpartum contraceptive choices of these women.

The objective of our study was to determine postpar-
tum contraception choices among women with infants
in the NICU and nursery, comparing rates of tier 1
contraceptivels’14 use or plan to use in women who
did and did not use opioids.

Materials and Methods

Recruitment

This cross-sectional, anonymous survey was conducted
in women with infants in the NICU and nursery in two
main delivery hospitals and a local children’s hospital
in Indianapolis, Indiana, between November 2018
and May 2019. The study was approved by the Indiana
University Institutional Review Board and Eskenazi
Health Research Committee.

We recruited women with and without a history of
opioid use who had infants in the NICU. We also
recruited women with a history of opioid use whose in-
fants did not meet the criteria for NICU admission and
therefore remained in the room with them or in the
nursery as they were being observed for NOWS.
Other inclusion criteria included that the participants
were at least 18 years old and English speaking. Poten-
tial participants were identified through chart screen-
ing and input from the nursing staff. Exclusion
criteria included mothers who were incarcerated or
under house arrest. We coordinated with the NICU
and postpartum nursing units to exclude women with
mental distress. The first author, accompanied by a re-
search assistant, approached potential participants ei-
ther while the women were visiting their infants in
the NICU or in their postpartum rooms. At first en-
counter with the women, the first author explained
the goals of the study and willing participants gave
consent by completion of the survey. Our self-
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administered survey was conducted on a department
laptop using REDCap.'>'®

At initiation of the study, both groups (women with
and without a history of opioid use) were recruited and
the numbers were monitored periodically to achieve
similar sample sizes. When there was a notable differ-
ence in the sample sizes of the two groups, we stopped
recruiting the control group and continued to recruit
opioid using women to attain more even sample sizes.

Survey procedures—contraceptive methods

To examine which contraceptive methods our partici-
pants selected, we asked “which birth control method
have you received or are you planning to use or receive
now or in the next month?” The question and list of op-
tions were adapted from the CDC Pregnancy Risk
Assessment Monitoring System (PRAMS) question-
naire.'”” Women who chose female sterilization or a
long-acting reversible contraceptive (LARC) method
answered a follow-up question about when they re-
ceived or planned to receive this method in order for
us to ascertain whether the timing of the tier 1 method
use was immediate or a future intent.

Participants who selected sterilization or a LARC
method were coded in the tier 1 category. Those who
chose a tier 2 method such as oral contraceptive pills,
transdermal patch, vaginal ring, or depo medroxypro-
gesterone injections, were coded as tier 2. We coded
women who selected condoms, natural family plan-
ning, or withdrawal method from our list options
into a category termed “lower tiers.” The one partici-
pant who selected “other” was coded as such.
Women who answered “abstinence” or “none” were
coded as “none.” For participants who selected multiple
contraceptive methods of different tiers, the higher
(more effective) tier method was recorded.

Opioid use

With regard to inquiring about opioid use, we adapted
questions and answers from the PRAMS questionnaire'”
and the National Institute of Drug Abuse (NIDA) Modi-
fied ASSIST Screening Tool.'® Figure 1 displays the
modified questions we used in our survey. Women
who report use of street opioids and/or opioid mainte-
nance therapy (OMT) were included in the opioid
using group. We also included women who reported
use of any opioid prescriptions before and/or during
pregnancy in the opioid using group since opioid pre-
scriptions are prevalent in pregnant women."”
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that apply to you.

fentanyl, etc)

methadone)
[0 No, I did not use any of the above

apply to you.

fentanyl, etc)

methadone)
[J No, I did not use any of the above

FIG. 1.

During the month BEFORE you got pregnant, did you use any of the following? Please check all

0 Street opioids (such as heroin, opium, etc)

[0 Prescription opioids that were NOT prescribed for you OR were prescribed for you
but used in a manner different than the doctor prescribed (more tablets, more often,
etc) (examples such as hydrocodone (Vicodin®), oxycodone (Percocet®), codeine,

[0 Prescription opioids for medical reasons (examples such as hydrocodone (Vicodin®),
oxycodone (Percocet®), codeine, fentanyl, etc)
[J  Opioid maintenance treatment (Subutex® (buprenorphine), Suboxone®, or

DURING your most recent pregnancy, did you use any of the following? Please check all that

[ Street opioids (such as heroin, opium, etc)

00 Prescription opioids that were NOT prescribed for you OR were prescribed for you
but used in a manner different than the doctor prescribed (more tablets, more often,
etc) (examples such as hydrocodone (Vicodin®), oxycodone (Percocet®), codeine,

[0 Prescription opioids for medical reasons (examples such as hydrocodone (Vicodin®),
oxycodone (Percocet®), codeine, fentanyl, etc)
[J  Opioid maintenance treatment (Subutex® (buprenorphine), Suboxone®, or

Opioid use questions. Note the question stem is adapted and slightly modified from the CDC
PRAMS questionnaire.'” The answer choices are from the CDC PRAMS questionnaire,'” NIDA Modified
ASSIST Screening Tool,'® and by us. CDC, Centers for Disease Control and Prevention; NIDA, National
Institute of Drug Abuse; PRAMS, Pregnancy Risk Assessment Monitoring System.

Maternal characteristics

The survey additionally gathered demographic and
background information from the participants regard-
ing their age, race/ethnicity, relationship status, educa-
tion and income levels, type of insurance, parity, mode
of delivery, medical conditions, due date, delivery date,
and whether their recent delivery was preterm. Gesta-
tional age at birth was calculated from participant
reported due date and delivery date. Additional ques-
tions about pregnancy intentions and attitudes were
also asked.”®*!

Analysis

Maternal characteristics and contraceptive outcomes
were compared using independent samples ¢-test for con-
tinuous variables and the chi-square test for categorical
variables. We also performed a bivariate analysis to com-
pare opioid use and clinically relevant variables (mean

maternal age, mean gestational age, race/ethnicity, parity,
preterm birth, education level, and stable partner) be-
tween those who planned to use or are already using
tier 1 contraceptives versus not. We then conducted a
multivariable logistic regression analysis while control-
ling for the potential confounders. In our final model,
we applied the backward elimination method in our mul-
tivariable regression analysis set at 0.1 that included all of
the above variables. Multicollinearity was not found
when we examined variation inflation factors. Adjusted
odds ratios (OR) and confidence intervals (95% CI)
were calculated. Data analysis was conducted with the
SPSS 25 software.

Results

Characteristics

We approached an estimated 145 women, of whom 125
participated (86% response rate). Three women were
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excluded from the study due to their incomplete responses.
The women who declined participation (n=20) indicated
that it was not a convenient time for them since they were
caring for their infants.

Of the 122 women who completed the survey, 53
(43.4%) reported opioid use in the month before preg-
nancy and/or during pregnancy and 69 (56.6%) denied
use and were categorized as controls. Of the 53 women
in the opioid use category, 49 (92.5%) reported OMT
use, 7 women reported intake of prescriptions that
were not prescribed for them or took incorrectly
(of which 6 also noted OMT use), and 7 noted use of
prescription opioids for medical reasons (of which 5
noted OMT use).

The characteristics of the women who completed the
survey are described in Table 1. Women who reported
opioid use tend to be older, white, have a higher parity,
have a lower education, and lower income.

Regarding overall contraceptive selections, 76 women
(62.3%) reported using or planning to use a tier 1 method,
with 32 (42.1%) marking female sterilization and 42
(55.3%) marking use of an LARC (two women selected
multiple answers). Twenty-nine (23.8%) reported
use or plan to use tier 2, with oral contraceptives
being the most endorsed method in this tier
(n=17). Lower tier methods were chosen by eight
women, while nine endorsed no methods used or
planned to use (Table 2).

Comparing contraceptive outcomes between the
two groups, 40 (75.5%) in the opioid using group
reported use or plan to use of a tier 1 contraceptive
method versus 36 (52.2%) in the control group
(Table 2). Tier 2 methods represented the second
largest composition of contraceptives with 20.8% of
opioid using women and 26.1% of the control
group opting for this tier. None in the opioid use
group selected lower tier methods versus 10.1% in
the control group. Small percentages of either
group opted for “none” (Table 2).

Exploring the timing of tier 1 contraceptive initia-
tion, 31 (58.5%) in the opioid using group opted for
immediate postpartum contraception uptake in com-
parison with 13 women (18.8%) in the control group
(p<0.001) (Table 2). Women who used opioids were
more likely to use or planned to use a tier 1 method,
as were women who were older, white, and had higher
parity (Table 3).

In a multivariable regression analysis (Table 4), opi-
oid use was not independently associated with tier 1
method use or plan to use (OR 1.47; 95% CI 0.54-
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Table 1. Characteristics of Participants (n=122)
Control  Opioid
Characteristics (n=69) (n=53) p?
Mean maternal age (years) 272160 29.8+5.1 0.015
Mean gestational age (weeks) 339+50 37+34 <0.001
Race/ethnicity
White 36 (52.2) 47 (88.7) <0.001
African American 22 (31.9) 5(9.4)
Hispanic 7 (10.1) 0
Other 4 (5.8) 1(1.9)
Education
High school or less 34 (49.3) 38 (71.7) 0.016
Some college or more 34 (49.3) 15 (28.3)
Did not answer 1(1.4) 0
Relationship status
Single 15 (21.7) 18 (34) 0.151
Stable partner 54 (78.3) 34 (64.1)
Did not answer 0 1(1.9)
Income per year
Less than $30,000 26 (37.7) 34 (64.1) 0.012
$30,000-%49,999 6 (8.7) 7 (13.2)
>$50,000 15 (21.7)  1(1.9)
| do not wish to answer/left blank 22 (31.9) 11 (20.8)
Type of insurance
Medicaid 40 (58) 47 (88.7) 0.001
Private 15 (21.7) 5(9.4)
Other 10 (14.5) 0
None 4 (5.8) 1(1.9)
Parity
1 30 (43.5) 11 (20.8) 0.006
2 13 (18.8) 9(17)
3 17 (24.6) 13 (24.5)
4 or more 9 (13) 20 (37.7)
Opioid maintenance therapy (N=47)
Subutex® (buprenorphine) N/A 27 (57.4)
Suboxone® N/A 7 (14.9)
Methadone N/A 13 (27.7)
Preterm birth (current pregnancy) 41 (594) 13 (24.5) <0.001
Mode of delivery
Vaginal 36 (52.2) 31 (58.5) 0.564
Cesarean delivery 32 (46.4) 22 (41.5)
Both (twins) 1(1.4) 0
Desires future pregnancy in
1-2 years 6 (8.7) 0 0.003
2 or more years 20 (29) 5(9.4)
Unsure 15 (21.7) 19 (35.8)
| do not want any more 28 (40.6) 29 (54.7)
| do not know 2 (2.9) 0 (0)
Breastfeeding
No 19 (27.5) 29 (54.7) 0.002
Yes 50 (72.5) 24 (45.3)
Conditions
Hypertensive disease in pregnancy 9 (13) 10 (18.9) 0.262
Gestational diabetes 10 (14.5) 0
PTL/PPROM 21 (304) 11 (20.7)
Placental problem 9 (13) 4 (7.5)
Blood clots 1(1.4) 2 (3.8)
Depression/anxiety 8(11.6) 11 (20.7)
Other 2 (29) 2 (3.8)
Not diagnosed with any of the above 27 (39.1) 28 (52.8)
Left blank 1(1.4) 0

Data are represented as n (%), unless noted as means in which case it
is mean * standard deviation.

?p-Values were calculated through chi-square tests for categorical
variables or t-tests for continuous variables.

PPROM, preterm prelabor rupture of membranes; PTL, preterm labor.



Radwan, et al,; Women’s Health Report 2020, 1.1
http://online.liebertpub.com/doi/10.1089/whr.2019.0025

Table 2. Contraceptive Outcomes, by Group (n=122)

Control  Opioid

Contraceptive methods (n=69) (n=53) p?

Plan to receive tier 1 contraceptive 23 (33.3) 9 (16.9) 0.04
method before discharge or in the
near future
Female sterilization 7 (10.1) 4 (7.5)

LARC 16 (23.2) 4 (7.5)
Reported multiple answers® 0 1(1.9)

Received tier 1 contraceptive method 13 (18.8) 31 (585) <0.001
immediate postplacental
Female sterilization 8 (11.6) 13 (24.5)

LARC 5(7.2) 17 (32.1)
Reported multiple answers® 0 1(1.9)

Tier 2 contraceptive method 18 (26.1) 11 (20.8) 0.49
Oral contraceptives 10 (14.5) 7 (13.2)
Injection 8 (11.6) 3 (5.7)

Vaginal ring 0 1(1.9)
Transdermal patch 0 0

Lower tiers® 7 (10.1) 0 0.02

Other 1(1.4) 0 0.38

None 7 (10.1) 2 (3.8) 0.18

Data are represented as n (%).

3p-Values were calculated through chi-square tests.

®One patient selected two answer choices, tubal ligation and IUD.

“One patient selected two answer choices, tubal ligation and 1UD.

9dLower tier includes tier 3 and tier 4 methods according to the WHO
classification'*'*: barrier contraceptives, natural family planning, with-
drawal, other).

IUD, intrauterine device; LARC, long-acting reversible contraceptive.

Table 3. Characteristics of Women Who Are Using
or Planning to Use a Tier 1 Contraceptive Method (n=122)

Using or planning to
use tier 1 contraceptive®

No Yes
Variable 46 76 p°
Opioid use 13 (28.3) 40 (52.6) 0.008
Mean maternal age (years) 263+5.9 29.6+5.3 0.002
Mean gestational age (weeks) 34.8%5.0 35.6+4.8 0.34

Race/ethnicity

White 24 (52.2) 59 (77.6) 0.017
African American 17 (36.9) 10 (13.2)
Hispanic 3 (6.5) 4 (5.3)
Other 2 (4.3) 3 (3.9
Parity
1 23 (50) 18 (23.7) 0.008
2 9 (19.6) 13 (17.1)
3 9 (19.6) 21 (27.6)
4 or more 5(10.9) 24 (31.6)
Preterm birth 22 (47.8) 32 (42.1) 0.62
Some college education 20 (43.5) 29 (38.2) 0.49
Stable partner 32 (69.6) 56 (73.7) 0.54

Data are represented as n (%), unless noted as means in which case it
is mean * standard deviation.

“Tier 1 contraceptive methods according to the WHO classifica-
tion'>"* female/male sterilization, intrauterine device, and contraceptive
implant.

bp-Values were calculated through chi-square tests for categorical
variables or t-tests for continuous variables.
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Table 4. Predictors of Tier 1 Contraceptive Use or Plan
to Use (n=122)

Multivariable regression
analysis adjusted
OR (95% CI)

Backward regression
analysis adjusted

Variable OR (95% ClI)

Opioid use
Maternal age
Gestational age
Race/ethnicity

1.47 (0.54-4.01)
1.08 (0.97-1.19)
0.95 (0.82-1.11)

1.12 (1.04-1.21)

White Reference Reference
African American 0.17 (0.05-0.58) 0.21 (0.08-0.56)
Hispanic 0.80 (0.13-4.88) 0.70 (0.14-3.61)
Other 0.68 (0.09-5.40) 0.50 (0.07-3.32)
Parity
1 Reference
2 1.47 (0.41-5.24)
3 2.33 (0.66-8.23)
4 or more 3.53 (0.81-15.32)
Preterm birth 1.51 (0.58-3.95)
Some college 0.80 (0.29-2.17)
education

Stable partner 1.46 (0.54-3.96)

Cl, confidence interval; OR, odds ratio.

4.01). We found that after performing a backward
elimination regression model, the African American
race (OR 0.21; 95% CI 0.08-0.56) remained predictive
of lower tier 1 method use or plan to use, while older
maternal age (OR 1.12; 95% CI 1.04-1.21) was predic-
tive of higher odds to use or plan to use a tier 1 contra-
ceptive (Table 4).

Discussion
Our study provides insight on correlates of highly
effective contraceptive plans among women who
are at risk for an unintended pregnancy. When
adjusting for other relevant covariates, opioid use
in our study was not associated with tier 1 method
use or plan to use. This was consistent with a sys-
temic review that reported approximately half of
women with substance use utilized contraception,
of which only 8% used a LARC.”* This is in contrast
to 14% LARC use rates reported in the general pop-
ulation.”> Low uptake of contraception in opioid
using women has been attributed to numerous fac-
tors, including poor postpartum visit atten-
dance,»***° stigma and fear of losing custody of
their child(ren),*® lack of information regarding
both LARCs and short-acting methods,?” and misun-
derstanding of their fertility.>?®

Interestingly, we also found that more than half of
women with self-reported opioid use in our study
chose immediate tier 1 method uptake, of which
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55% selected an LARC method. This suggests that
immediate postpartum LARC insertion is a preferred
option for opioid using women in our population
who choose long-term methods. To our knowledge,
immediate contraceptive uptake in women who use
opioids has not been well examined, but studies in
general postpartum populations have demonstrated
that LARC users desire immediate initiation.”® In
fact, one institution that did not previously offer im-
mediate postpartum LARC insertion noted that
while there is interest and intent in LARC use in
women with OUD, many women did not receive
them in the interval period.**

We also found that older women more often chose
tier 1 contraceptive methods. This is likely due to the
choice of sterilization in women who have satisfied par-
ity.30 In addition, we found that African American
women were less likely to choose a tier 1 method. In
our system, the majority of women were on Medicaid
and the cost of a tier 1 method would typically not
be a limiting factor for choosing one of these tier 1
methods. Given higher rates in preterm birth and ma-
ternal morbidity and mortality in African American
women,”** addressing this disparity in use of effective
contraception is an area that can be focused on in
future work.

Offering immediate effective contraception may re-
duce some of the barriers that hinder women from re-
ceiving an LARC method.”® However, there are
concerns about force or coercion that raise ethical ques-
tions about influencing the contraceptive choices in
women with substance use disorders.”**> The role of
the provider as a potential contributor to health dispar-
ities in disadvantaged groups®®’ is a sensitive area that
may affect various vulnerable populations. Therefore,
further studies should elucidate the role of provider in-
fluence in encouraging immediate contraceptive uptake
in women who use substances.

The contraceptive choices of the control group are
also notable in this study. One-third of the NICU
nonopioid using mothers in this study were planning
tier 1 method use, perhaps waiting on their infant’s
health status before committing to a long-term con-
traceptive. Previous studies in mothers with prema-
ture neonates in the NICU showed that a small
percentage of women were aware of the major risk
factors for recurrent preterm birth and had a lower
uptake of effective contraception.'”? Another
study reported disparities in postpartum contracep-
tive counseling and effective contraceptive uptake
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in women with preterm infants.*® Since this is a
high-risk group for repeat preterm deliveries, there
should be a focus on their reproductive plans and
perceptions about contraception.

Our study has the typical limitations and biases
common in survey projects. Due to the anonymity
of the survey, we did not follow the women to con-
firm receipt of tier 1 contraception. In addition,
this study collected self-reported information and
was not verified with a chart review. Also, there
may be social desirability bias, hence underreporting
of opioid use in patients. While there are a substan-
tial number of women on OMT at one of our sites,
some of them participate in group prenatal care
and hence receive support and resources, and so,
the results may not be representative of opioid
using women who have limited or no prenatal care.
Another limitation is that we did not ask about lac-
tational amenorrhea (tier 2), diaphragm or sponge
(tier 3), or spermicide (tier 4) since these methods
tend to be infrequently used as primary methods in
our population. A further limitation is that we did
not ask about other substance or tobacco use as we
solely focused on the opioid category.

Conclusion

Promising outcomes in women’s reproductive health
have emerged from state initiatives and institutional
programs that promote LARC use and increased access
to family planning services.”” *' Hence, we would pro-
pose multiple strategies to increase LARC uptake in
women who use opioids. In agreement with other au-
thors, postpartum contraception counseling should be
incorporated in routine prenatal visits as it is an impor-
tant aspect in prenatal care.*? Since women with opioid
use face barriers in prenatal care and care outside preg-
nancy, providers should consider incorporating wom-
en’s health programs at treatment centers to increase
education about contraceptive methods and dispel mis-
information and common misperceptions about fertil-
ity. In addition, further investigations should seek to
learn the approaches and language used by health
care professionals when counseling and educating
women who use opioids and other substances to elim-
inate patient perceptions of bias and judgment. Finally,
as the opioid epidemic persists, efforts should be di-
rected toward providing contraceptive access, particu-
larly immediate while still inpatient, for the women
who desire it.
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