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Background—The morbidity and mortality burden of the US opioid epidemic falls heavily on
reproductive-age women. Information on the patterns of and sources for non-medical use of
prescription opioids among reproductive age women, including pregnant women, will inform
public health and prevention efforts to mitigate the effects of the opioid epidemic. This study
characterized non-medical use of prescription opioids among reproductive-age U.S. women, with
a focus on pregnancy status.

Methods—We used nationally-representative data from the National Survey of Drug Use and

Health (2005-2014) to examine non-medical use (NMU) of prescription opioids in the past 30

days among females ages 18-44 (N=154,179), distinguishing preghant women (N=8,069). We

used multivariable logistic regression to describe reported sources of opioids, including opioids
obtained from a doctor, friend or relative, dealer, or other source.

Results—Nearly 1% of pregnant women and 2.3% of non-pregnant reproductive-age women
reported opioid NMU in the past 30 days. Forty-six percent of pregnant women identified a doctor
as their source compared with 27.6% of non-pregnant women reporting NMU. Pregnant women
reported a friend or relative as their source of opioids less frequently than non-pregnant women
(53.8% versus 75.0%), and some pregnant and non-pregnant women acquired opioids from a
dealer (14.6% and 10.6%).

Conclusion—Opioid NMU among reproductive-age women is a complex public health
challenge affecting a vulnerable population. Pregnant women were more likely than non-pregnant
women to list a doctor as their source of opioids for NMU, suggesting the need for targeted
policies to address physician prescribing during pregnancy.

Keywords
women’s health; pregnancy; prescription opioids; maternal and child health

1.0. Introduction

The morbidity and mortality burden of the US opioid epidemic falls heavily on reproductive-
age women. Between 1999 and 2010, drug overdose deaths related to opioid pain relievers
increased fivefold among US women (Mack and Center For Disease Control, 2013).
Although on average more men die from drug overdoses than women, including among
those treated for opioid use disorders (Evans et al., 2015), the percentage increase in deaths
since 1999 is greater among women, and the sex difference in overdose deaths is rapidly
disappearing (Mack and Center For Disease Control, 2013). Reproductive-age women are
more likely than younger or older women to require emergency care related to opioid misuse
and abuse, in part owing to non-medical use of prescription opioid pain relievers (e.g.,
oxycodone, hydrocodone, fentanyl, morphine) (US Centers for Disease Control and
Prevention, 2016). Non-medical use (NMU) is defined as the “intentional use of a
medication without a prescription, in a way other than as prescribed, or for the experience or
feeling that it causes (Committee on Health Care for Underserved Women and The
American College of Obstetricians and Gynecologists, 2012).”

Knowing the source of opioids for NMU is crucial to informing prevention efforts. The
majority of persons with recent NMU report obtaining opioids from friends or family, who
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in turn report obtaining the opioids from medical professionals (Substance Abuse and
Mental Health Services Administration, 2014). Indeed, prescribing — practices and policy
efforts to address overprescribing — are a focus of broad strategies to combat the opioid
epidemic (Dowell et al., 2016). Opioid prescribing has particular relevance as a potential
source for NMU among reproductive-age women. A recent study showed that between
2008-2012, nearly 40% of reproductive-age female Medicaid beneficiaries and almost 30%
of privately-insured reproductive-age women filled at least one opioid prescription annually
(Ailes et al., 2015).

Gender-specific research on opioid NMU is needed, owing to the different use patterns and
effects among men and women (Evans et al., 2015; Kerridge et al., 2015). One important
aspect of understanding women’s opioid NMU during reproductive years is the potential for
pregnancy, given that almost half (45%) of all US pregnancies are unintended (Finer and
Zolna, 2016). Further, the percentage of pregnancies that are unintended is substantially
higher among women with opioid use disorders (Heil et al., 2011). Over the last decade,
NMU of prescription opioids during pregnancy nearly doubled, mirroring national trends in
opioid NMU (Pan and Yi, 2013; Patrick et al., 2015a). This increase in prenatal opioid use
poses a significant public health concern, with potential risk for both women and infants.
Opioid use during pregnancy is associated with increased risk of newborn withdrawal,
known as neonatal abstinence syndrome, and preterm birth, which is the largest contributor
to infant mortality (Patrick et al., 2015b). Infants diagnosed with neonatal abstinence
syndrome have longer, more complicated birth hospitalizations with clinical signs that range
from feeding difficulty to seizures (De’Souza, 2015; Creanga et al., 2012; Patrick et al.,
2012; Tolia et al., 2015). Women themselves face significant medical and non-medical risks
from opioid use during pregnancy, including increased risk of opioid use disorder, which is
associated with increased odds of maternal cardiac arrest during delivery and with maternal
death (Maeda et al., 2014). Substance use during pregnancy is also associated with broader
risks, including intimate partner violence, and parental substance use is associated with
involvement with foster care or child protective services (Young et al., 2007).

While pregnant women are an important policy-relevant group because of the risks described
above, policy attention must encompass opioid NMU among the broader class of
reproductive-age women. In spite of the growing impact of the opioid crisis among women,
little of the emergent national attention has focused on addressing opioid use in this group
generally, or prior to or during pregnancy specifically. More information on the patterns of
and sources for opioid NMU among reproductive age women, including those who are
pregnant, will inform public health and prevention efforts to mitigate the effects of the
opioid epidemic on women, children and families. The goal of this study was to characterize
non-medical prescription opioid use, including sources of opioids, among reproductive-age
women in the US, distinguishing women based on pregnancy status.

2.0. Materials and Methods

2.1. Data and study population

We used pooled cross-sectional data from 2005 to 2014 from the National Survey of Drug
Use and Health (NSDUH). The NSDUH provides population estimates of substance use and
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health-related behaviors in the U.S. general population. It utilizes multistage area probability
sampling methods to select a representative sample of the U.S. civilian, non-institutionalized
population aged 12 years or older for participation in the study. All respondents are ensured
privacy when answering survey questions in their home, and sensitive questions are asked
confidentially via computer with headphones (Substance Abuse and Mental Health Services
Administration, 2013). Weighted annual interview response rates ranged between 71.2% and
76.0% during the study period (Substance Abuse and Mental Health Services
Administration, 2015). The current study focused on reproductive age women ages 18-44
(N=154,179; weighted N= 558,385,835). We separately analyzed data for the 8,069
(weighted N= 23,064,218) women who reported that they were pregnant at the time of the
survey. The sample of pregnant women is a subset of all reproductive age women, but we
analyze them separately because opioid NMU may have different effects and implications
during pregnancy.

2.2. Variable measurement

We identified past 30-day opioid NMU as responding yes to the survey question “Have you
ever, even once, used any type of prescription pain reliever that was not prescribed for you or
that you took only for the experience or feeling it caused?” and indicating that the last use of
a prescription pain reliever was in the past 30 days. Additional measures of substance use
were also defined within the past 30 days, including alcohol, cigarettes, marijuana,
tranquilizer or sedative, and other (cocaine, crack, hallucinogen, inhalant, or stimulant).
Alcohol use in the past 30 days was categorized as: heavy use (drinking =5 drinks on =5
days in the past 30 days); binge but not heavy (drinking = 5 drinks on at least 1 day in the
past 30 days); past 30 day use but not binge or heavy; and no use in the past 30 days (Ko et
al., 2015). Cigarette use in the past 30 days was categorized into =26 cigarettes per day (=1.5
packs), 6-25 cigarettes per day (0.5 — 1 packs), <5 cigarettes per day (< 0.5 pack), and no
smoking within the past 30 days.

Survey respondents with past 30-day opioid NMU were asked 10 questions about the
sources of these opioids. Respondents could answer affirmatively to each of the 10
questions, and as such, responses are not mutually-exclusive. We categorized affirmative
responses to each question into four non-mutually-exclusive indicators of source of opioids
for NMU: doctor (from one or more doctors); friend or relative (from friend or relative for
free; bought from friend or relative; took from a friend or relative without asking); dealer
(bought from a stranger); and other (wrote fake prescription; stole from a doctor’s office,
clinic, hospital, or pharmacy; bought on the internet; got another way).

In order to measure factors that have a known association with opioid NMU, our
multivariable analyses controlled for: (1) sociodemographic factors, such as age, race/
ethnicity, education, marital status, health insurance, and family characteristics (King et al.,
2014; Stine et al., 2009), (2) health and clinical characteristics, including serious
psychological distress (Tetrault et al., 2008; Krans and Patrick, 2016), (3) criminal justice
system involvement (Saloner et al., 2016), and (4) other substance use (Ko et al., 2015), as
described below. Sociodemographics included age categories (ages 12-25, 26-35, and =36)
and race/ethnicity. Respondents reporting Hispanic ethnicity were categorized as Hispanic
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and respondents not reporting Hispanic ethnicity were categorized as non-Hispanic Black,
non-Hispanic White, and non-Hispanic other. Marital status included married, never
married, and widowed, divorced, or separated. Education categories included less than high
school, high school graduate, and some post-secondary education or higher. Health
insurance categories were private insurance, public insurance (including Medicaid, CHIP, or
CHAMPUS), and uninsured. Self-reported health status was reported as excellent, very
good, good, and fair or poor. Total family income was categorized as less than $20,000,
$20,000-$49,999, $50,000-$74,999, and =$75,000. The number of children in the household
ages 0-17 was reported as 0, 1, 2, and >3. Trimester of pregnancy was included for pregnant
respondents. An indicator of serious psychological distress was constructed from the Kessler
6 (K6) scale, a validated scale measuring non-specific psychological distress. We measured
serious psychological distress as a dichotomous variable indicated by the highest K6 total
score in the past year that exceeded 13 (Kessler et al., 2003). We defined a composite
measure of criminal justice system involvement based on arrest at least once in the past year
or probation, parole, or supervised release at any point in the past year. Missing values
accounted for less than 2% of our sample across all variables.

2.3. Statistical analyses

We described weighted population characteristics and substance use of women in our sample
by pregnancy status and by past 30 day opioid NMU. Separately for pregnant and non-
pregnant women, we compared those with and without opioid NMU using Pearson chi-
square tests.

We investigated associations between the three most frequent sources of opioid NMU —
doctor, friend or relative, and dealer — and pregnancy status. We first present univariate
results; then models that adjust for: (1) demographic characteristics including age, race,
marital status, education, insurance, household income, number of children in household,
and year; (2) demographic and health characteristics including self-reported health status
and serious psychological distress; (3) demographic and health characteristics and criminal
justice system involvement, and (4) fully adjusted models including demographic, health,
criminal justice, and substance use variables including past 30 day cigarette, alcohol,
marijuana, tranquilizer or sedative, and other drug use. All models were survey-weighted
logistic regressions, and separate models were run for each of the three sources.

This study was exempted from review by the University of Minnesota Institutional Review
Board. All analyses were conducted using R version 3.3.1.

3.0. Results

Table 1 presents weighted descriptive characteristics of reproductive-age U.S. women by
pregnancy status and, for pregnant and non-pregnant women, comparing those with and
without NMU of opioids. Four percent of women reported being pregnant at the time of the
survey. Among pregnant women, 0.8% reported opioid NMU in the past 30 days. Compared
with pregnant women with no opioid NMU, pregnant women with opioid NMU were
younger, more likely to be unmarried, less educated, with lower household incomes, less
likely to have private health insurance, in poorer self-reported health, more likely to
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experience serious psychological distress, and to have recent criminal justice system
involvement. Also, pregnant women with opioid NMU were most frequently in their first
trimester.

Among non-pregnant reproductive age women, 2.3% reported opioid NMU in the past 30
days. Compared with non-pregnant reproductive age women with no NMU, non-pregnant
women with NMU of opioids were more likely to be non-Hispanic White, to have no
children in the household, were younger, less educated, more likely to be unmarried, less
likely to have private insurance, and more likely to self-report being in fair/poor health, to
have experienced serious psychological distress, and to have recent criminal justice system
involvement. Both pregnant and non-pregnant women with opioid NMU had higher rates of
past 30 day cigarette smoking, alcohol, marijuana, and other substance use.

Source of opioids among women with NMU by pregnancy status is shown in Figure 1. A
higher share of pregnant women with NMU of opioids reported that their source of opioids
was a doctor compared with non-pregnant women with NMU of opioids (46.2% and 27.6%,
respectively; p=0.004). Pregnant women reported a friend or relative as a source less
frequently compared with non-pregnant reproductive-age women with NMU of opioids
(53.9% and 75.0%, respectively; p=0.001). Slightly more pregnant women with opioid
NMU reported a dealer as a source relative to non-pregnant women, though the difference
was not statistically significant (14.6% and 10.6%, respectively; p=0.44).

Table 2 shows results from multivariable models examining associations between pregnancy
status of women with NMU of opioids and opioid source, separately for those reporting that
they obtained opioids from doctors, from friends or relatives, and from dealers (Full model
results are shown in Supplemental Tables 1-31). In fully adjusted models, pregnant women
had nearly twice the odds of getting opioids from a doctor relative to non-pregnant women
(aOR 1.82; 95% CI 0.99, 3.37) but had half of the odds of getting opioids from a friend or
relative (aOR 0.51; 95% CI 0.25, 1.04). Pregnant women had higher odds of procuring
opioids from a dealer relative to non-pregnant women (aOR 1.36; 95% CI 0.53, 3.49;
p=0.53). These differences in source by pregnancy status, which adjust for potential
confounders, are measurable, but not statistically significant at p-value<0.05 level (exact p-
values are 0.06 and 0.07, respectively), owing in part to small sample sizes in subgroups of
pregnant women with opioid NMU sourcing from a doctor (unweighted N=38, weighted
N=88,720), from a friend or relative (unweighted N=53, weighted N=103,401), and from a
dealer (unweighted N=12, weighted N=28,020).

A variety of other characteristics of women with NMU of opioids were associated with
receiving opioids from a doctor. Figure 2 displays select results for doctor, friend or relative,
and dealer models in a forest plot. Full model results are presented in Appendix Tables 1-32.
Women who were pregnant, non-White, those having government insurance, and using
tranquilizers or sedatives in the past 30 days had greater odds of sourcing opioids from a
doctor. Younger women, low income women, women with young family members in the

lSupplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:...
Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:...

Drug Alcohol Depend. Author manuscript; available in PMC 2018 May 01.


http://dx.doi.org
http://dx.doi.org

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kozhimannil et al.

Page 7

household, and those using alcohol and marijuana in the past 30 days had higher odds of
procuring opioids from a friend or relative. Younger women and women using marijuana
and tranquilizers or sedatives in the past 30 days had higher odds of sourcing opioids from a
dealer. Women experiencing serious psychological distress had greater odds of acquiring
opioids from all three sources, though these were not statistically significant.

4.0. Discussion

While the rates of NMU of opioids among reproductive-age women at first glance appear
low (at 2.3% and 0.8% among non-pregnant and pregnant women respectively), the public
health burden of NMU in this population is quite large. Annually, there are more than 6
million pregnancies each year in the US, occurring among 62 million reproductive-age
women (Curtin et al., 2013). Our findings indicate that approximately 1.4 million
reproductive-age women (2.3%) and 50,000 pregnant women (0.8%) have recent NMU of
opioids. The morbidity and mortality burden of the US opioid epidemic falls heavily on
reproductive-age women (Mack et al., 2013). Additionally, NMU of opioids during
pregnancy poses substantial health and social risks to women, infants, and families. Policy
efforts to address the public health crisis presented by the opioid epidemic must directly
confront the particular needs of reproductive-age and pregnant women, who represent a
substantial portion of the affected population.

This study’s finding that pregnant women have greater odds than non-pregnant women of
listing a doctor as the source of their opioids suggests one possible area for intervention.
Nearly half of pregnant women in this sample with opioid NMU reported a doctor as the
source of opioids, compared with less than a third of non-pregnant women with opioid
NMU. Newly updated prescribing guidelines for opioid pain relievers now include
information on pregnant women, but attention to all reproductive-age women is important
(Dowell et al., 2016). Pregnant women are a subset of all reproductive-age women. Those
who continue opioid NMU during pregnancy may have a more severe form of dependency
or may have had health conditions, such as chronic pain, that necessitated prescription
opioid medications at point in time prior to the use becoming nonmedical. As such,
physician-prescribed opioids as a source for opioid NMU during pregnancy may have
originated prior to pregnancy.

Efforts to limit access to opioids for NMU require a multi-faceted approach. Public health
detailing, a model using one-on-one educational visits (Kattan et al., 2013), could include
tailored information for clinicians that care for reproductive-age and pregnant women.
Physician-based systems, such as prescription drug monitoring programs, which have been
associated with decreases in opioid-associated adverse outcomes (Patrick et al., 2016), may
also hold promise for mitigating the effects of opioid NMU among pregnant women. Given
evidence that abrupt discontinuation of opioid use can pose severe risks to the woman and
fetus, efforts to curtail prescribing to pregnant women believed to be using opioids non-
medically must be combined with concerted efforts to initiate addiction treatment. Opioid
maintenance therapy (with methadone or buprenorphine) is the standard of care for pregnant
women with opioid use disorder (Hall et al., 2016), and may improve the likelihood that
families remain cohesive in cases involving the child welfare system (ACOG Committee on
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Health Care for Underserved Women and American Society of Addiction Medicine, 2012).
Given that rates of opioid prescribing are higher among pregnant Medicaid beneficiaries
compared with privately-insured pregnant women (Desai et al., 2014), developing guidelines
and targeting physician interventions to community health centers and other settings relying
heavily on Medicaid reimbursement are worth considering. More broadly, our findings
highlight the relative socioeconomic disadvantage of women with opioid NMU,
emphasizing the need for efforts around prescribing to account for the complex interplay of
risk factors that affect both the source of opioids and the consequences of opioid NMU.

Fully three-fourths of non-pregnant women reported a friend or relative as source, while
over half of pregnant women (almost as many who reported doctor) reported a friend or
relative as source. Prior studies describe unused pain medications (including post-surgical
medications) as a potential source that may be accessed by friends or relatives for opioid
NMU (Bartels et al., 2016; Kennedy-Hendricks et al., 2016a). Disposal of opioids at
designated collection sites may hold promise as a policy strategy to address this source
(Maughan et al., 2016). Also, a small but substantial portion of reproductive-age women
(pregnant and not pregnant) reported that drug dealers were the source of opioids for NMU,
emphasizing the importance of ongoing efforts to reduce illegal sales of prescription opioids,
but attention should be paid to whether tailored strategies to reduce dealer sourcing for
pregnant or reproductive-age women would be warranted.

When neonatal abstinence syndrome is discussed in policy initiatives, the focus is frequently
on treatment of infants, not on reproductive-age or pregnant women (De’Souza, 2015; Krans
and Patrick, 2016). Further complicating efforts to ensure opioid use disorder treatment for
pregnhant women are punitive laws that criminalize addiction in the case of pregnancy
(Kennedy-Hendricks et al., 2016b; Terplan et al., 2015a; Roberts and Pies, 2011;
Guttmacher Institute, 2016). Public health and clinical efforts to promote screening for
substance use before and during pregnancy may allow for greater detection, but care must be
taken to ensure that such programs take account of the broader policy environment,
including the criminalization of substance use during pregnancy. The state of Tennessee, for
example, implemented statewide surveillance for neonatal abstinence syndrome, starting in
2013 (Warren et al., 2015). This system has dramatically increased detection rates, but has
done so in a context where state law — until 2016 — allowed for criminal prosecution of a
pregnant woman for fetal endangerment. Tennessee’s example is instructive and highlights
the importance of screening and detection practices that do not discourage prenatal care
seeking (Roberts and Pies, 2011).

Opioid NMU among reproductive-age women affects individuals and families at a crucial
point in the lifecourse, and efforts to mitigate the health and social impacts of opioid NMU
in this population ought to focus on screening and treatment efforts that occur at multiple
time points during women’s reproductive lives: during, prior to, or outside the context of
pregnancy. The need for woman-centered treatment for substance abuse has greatly outpaced
availability (Terplan et al., 2015b), and to be effective, future policy efforts should ensure
attention to the particular needs of reproductive-age and pregnant women in prevention and
treatment efforts.
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4.1. Limitations

While this study presents national estimates of opioid NMU and source of opioids among
reproductive-age women in the US, there are several important limitations of the data used
in this analysis. First, although self-report is considered a reliable measure for pregnancy
status (Overbeek et al., 2013), it is possible that respondents may have misreported or been
unaware of their pregnancy status. Opioid NMU and other substance use may be under-
reported generally and among pregnant individuals, owing to both recall bias and social
desirability bias (McQueen et al., 2015), but NSDUH undertakes considerable efforts to
diminish the potential effects of such biases (Substance Abuse and Mental Health Services
Administration, 2014). Repeat cross-sections of NSDUH data from 2005-2014 were pooled
to increase the analytic sample size, but longitudinal assessment was not possible and there
were substantial shifts in awareness of the risks of addiction associated with prescription
opioid use among both clinicians and the general public over this time period.

5.0. Conclusions

Opioid NMU has health, social and cost consequences for reproductive-age women, and
potential impacts are heightened during pregnancy, when a fetus may also be affected.
Opioid NMU among reproductive-age women is a complex public health challenge affecting
a vulnerable population. While friends and relatives were the most common source of
opioids among reproductive-age women overall, pregnant women were more likely than
non-pregnant women to list a doctor as the source of their opioids, suggesting the need for
targeted policy efforts to address opioid access and NMU during pregnancy and over the
reproductive years. Efforts to address opioid use disorders should build on existing systems
for substance use identification and treatment and recognize the myriad needs of women at
highest risk of poor outcomes associated with substance use generally and during pregnancy.
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Highlights

. We studied non-medical use of prescription opioids among reproductive-age
women.

. 1% of pregnant women; 2.3% of non-pregnant women reported past 30 day
opioid NMU.

. 46% of pregnant women reporting NMU identified a doctor as their source of
opioids.

. Opioid NMU among reproductive-age women affects a vulnerable population.
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Figure 1.
Source of prescription opioids for NMU in the past 30 days among U.S. women age 18-44
by pregnancy status

Notes: Weighted numbers of each source among pregnant women with opioid NMU are:
Doctor: 88,720; Friend or Relative: 103,401; Dealer: 28,020, Other: 8,411. Weighted
numbers of each source among non-pregnant women with opioid NMU are: Doctor:
3,469,816; Friend or Relative: 9,424,228; Dealer: 1,334,830, Other: 766,478. Unweighted
numbers of each source among pregnant women with opioid NMU are: Doctor: 38; Friend
or Relative: 53; Dealer: 12; Other: 5. Unweighted numbers of each source among non-
pregnhant women with opioid NMU are: Doctor: 1,135; Friend or Relative: 3,320; Dealer:
593, Other: 233.
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Figure 2.
Forest plot charting adjusted odds of reporting a doctor, friend or relative, or dealer as the

source of opioids by the characteristics of reproductive-age women using opioids non-
medically
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