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Abstract

Objectives: Studies suggest that men and women have different vulnerabilities to a number
of substance use disorders (SUDs). We examined whether differences between women and men
with opioid use disorder (OUD) are significantly different from those without OUD for selected
sociodemographic and health outcomes.

Methods: We used a cross-sectional survey design using data from 2012 to 2013 National
Epidemiological Survey on Alcohol and Related Conditions Wave 111, which surveyed nationally
representative samples of non-institutionalized adults (n = 36,309 unweighted). Past-year OUD
and other behavioral co-morbidities were defined using DSM-5 criteria. In bivariate analyses, we
investigated sex differences in socio-demographic factors, behavioral co-morbidities, pain, and
health-related quality of life (HRQOL) between women and men with past-year OUD, and then
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those without past-year OUD. We further used logistic regression analyses to evaluate interactions
between effect of sex and past-year OUD status on behavioral co-morbidities, pain, and HRQOL.

Results: When extrapolated, about 2.1 million US adults met diagnostic criteria for past-year
OUD. Women with OUD had a higher likelihood of having several past-year psychiatric disorders,
and a lower likelihood of having any past-year SUDs compared to male counterparts. However,
similar relationships were observed among those without OUD and significant interaction effects
were not found on behavioral co-morbidities, pain, and HRQOL, indicating that general sex
differences are not specific to OUD.

Conclusions: Although sex differences are not specific to OUD, concurrent disorders are not
uncommon among women, as well as men, with OUD. There is a need to treat concurrent
behavioral health conditions from a multimorbidity perspective in the treatment of OUD in both
Sexes.
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Opioid use disorder (OUD) and overdose deaths represent a significant public health crisis
in the US, with recent data showing that over 2 million individuals have an OUD and
approximately 130 individuals die daily from opioid-related drug overdoses.:2 Although
opioid use is more prevalent among men than women, women use heroin at increasing rates
with concurrent increases in rates of opioid-related overdose deaths.3 Given this evidence,
there is a need to examine sex differences across the progression of OUD, including its
initiation, maintenance, and treatment as well as prevention efforts.#-6

Among the hypothesized sex-sensitive factors for OUD are the role of psychiatric and
substance use comorbidities, as well as pain experience among women,* and the subsequent
impact of such experiences on quality of life. It has been previously observed that women
with substance use disorders (SUDs), including OUD, have higher prevalence of psychiatric
co-morbidities, specifically mood and anxiety disorders than men, while men with any
SUDs have greater odds of co-occurring SUDs.”-? Additionally, women are reported to
experience greater sensitivity to pain and higher prevalence of chronic pain than men, and
studies have suggested that women are more likely than men to use opioids to manage both
pain and increased psychological distress from concurrent psychiatric disorders.4810.11

Furthermore, research suggests that women with any SUDs frequently report greater overall
functional impairment than men across employment, social/family, and medical/psychiatric
domains.8912 For instance, 1 study reported that in a sample of patients in methadone
treatment, women reported more unmet needs and lower quality of life in several functional
domains than men.13 In another study of patients dependent on prescription opioids, while
both sexes demonstrated overall diminished physical and mental quality of life, women had
poorer mental quality of life than men.1* The relationship between opioid use and both

poor functioning and lower quality of life has been hypothesized to reflect their higher pain
sensitivity and depressive symptoms,’-10 both suggested to be more prevalent in women than
men with any SUDs, and both associated with poorer health-related quality of life.15
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However, while such differences between men and women with OUD have been previously
examined, it is not clear whether the identified sex differences are specific to adults with
OUD or represent more generally prevalent differences between men and women that
occur regardless of the presence of OUD (ie, observed throughout the population). Further,
studies have not yet examined whether differences between women and men with OUD are
significantly different from differences between women and men without OUD.

Accordingly, the present study hypothesized that, as in previous studies, women with OUD
would have increased likelihood of mood and anxiety disorders, self-reported pain and
poorer quality of life than men with OUD, while men, would have increased likelihood

of concurrent SUDs. In addition to confirming these previously observed sex differences
among adults with OUD, we further hypothesized that these differences between women and
men with past-year OUD would be magnified among those with OUD and would therefore
be less pronounced, although still present, among adults without OUD. Accordingly, we,
first compared women and men with OUD to each other, and then compared women and
men without OUD in order to evaluate the significance and magnitude of sex differences
between those with and without OUD. Finally, we conducted a series of analyses testing
the significance of the interaction of OUD and sex to determine whether the magnitude

of male-female differences differed in the hypothesized directions among those with and
without OUD.

METHODS

Data Source and Study Sample

The present study used data from the National Epidemiological Survey on Alcohol and
Related Conditions Wave 111 (NESARC-I11).16:17 Sponsored by the National Institute on
Alcohol Abuse and Alcoholism (NIAAA), NESARC-I111 was a nationally representative
survey, conducted from April 2012 through June 2013, that collected comprehensive
information regarding physical and mental health diagnoses, well-being and disabilities
among non-institutionalized civilian adults aged 18 or older with a focus on alcohol and
other substance use disorders among non-institutionalized civilians aged 18 or older in

the US.17.18 |n this study, we grouped our sample in 4 groups by sex and by past-year
OUD status, based on the criteria set forth in the Diagnostic and Statistical Manual of
Mental Disorders, 5th edition (DSM-5)19: (1) male adults with OUD (n = 154 unweighted);
(2) female adults with OUD (n = 176 unweighted); (3) male adults without OUD (n =
15,708 unweighted); and (4) female adults without OUD (n = 20,271 unweighted). We

did not include past-year heroin use disorder (n = 41), which is distinct from OUD in
NESARC, because 36.6% (n = 15) of those with heroin use disorder also met criteria for
past-year OUD and the sample size for heroin use disorder alone would have been too small
(n = 26) for analyses. The overall survey response rate of NESARC-111 was 60.1%.16:17
Further details of the survey, including descriptions, questionnaires, sampling methodology
and datasets, are available on the NESARC-I11 website.16 The study procedures for this
secondary analysis of restricted data were approved by the Institutional Review Board
(#2000022543) at Yale School of Medicine.
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Socio-demographic Characteristics—Socio-demographic variables surveyed by
NESARC-III included the following categorical variables20-23: age (18-44, 45-64, or 65+),
race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, or other), marital status
(married, never married or other), family income (<$20,000, $20,000-39,999, or =$40,000),
education (<high school, high school or equivalent, some college, or =bachelor’s degree),
insurance coverage (private, Medicare, Medicaid, or other), and urbanity (rural or urban
residence).21-23 Additionally, we included self-reported pain (never, a little bit, moderately,
quite a bit, or extremely) given its established link with opioid use/misuse across sexes.

Behavioral Health Diagnoses—NESARC-I111 utilized the Alcohol Use Disorder and
Associated Disability Interview Schedule (AUDADIS) to evaluate DSM-5 diagnostic
criteria of lifetime, past-year and prior to past-year diagnosis of the following psychiatric
disorders: major depressive disorder, persistent depressive disorder (PDD, previously known
as dysthymia in earlier DSM versions), bipolar | disorder, generalized anxiety disorder,
post-traumatic stress disorder, and pain disorder.29-23 The present study utilized past-year
diagnoses of these disorders. Of note, major depressive disorder, PDD, and bipolar | disorder
were treated as hierarchical variables such that the presence of one precludes a diagnosis of
the others.21 Additionally, we constructed a dichotomous variable to represent a diagnosis
of any of these past-year psychiatric disorders.22 We also included the following past-year
SUDs based on DSM-5 criteria: alcohol use disorder, tobacco use disorder, and other illicit
substance use disorders (ie, sedative, cannabis, cocaine, stimulant, hallucinogen, inhalant/
solvent, or club drug).20-23 Lifetime personality disorders (antisocial, borderline, and
schizotypal) were also included. In view of the recent interest in behavioral multimorbidity
which suggests that having multiple psychiatric disorders or SUDs is associated with
especially serious dysfunction,?4-26 we included measures reflecting the presence of more
than one psychiatric disorder or SUD.

Health-Related Quality of Life (HRQOL)—The Standard Short Form-12 (SF-12v2),
was collected in NESARC-111 and utilized in the present study as a multi-dimensional
measure of physical and mental well-being.2”-29 The SF-12v2 includes 12 items that form
the basis for 2 continuous component summary scores: Physical component summary and
mental component summary scores. Standard scoring algorithms were applied, where each
10 points represents a 1 standard deviation difference, with 50 representing the US national
average physical and mental HRQOL.28 A lower score indicates worse HRQOL, and a
higher score means better HRQOL.

Quality-Adjusted Life Years (QALYs)—Quality-adjusted life years (QALYSs), on

the other hand, represent a patient-reported, preference-based indicator of health state
desirability on a cardinal scale where 0 indicates a state worse than or equal to death,

and 1 indicates perfect health.3% Using published algorithms,31 we constructed a continuous
QALYs variable, that is also in line with the widely used EuroQOL-5D approach using data
included in the SF-12.
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Data Analysis

First, bivariate logistic regression analyses were used to investigate sex differences in socio-
demographic factors between women and men with past-year OUD, and then separately
between women and men without past-year OUD. In view of the much smaller sample

size of those with OUD as compared to those without OUD, we attended not only to
statistical significance (ie, the likelihood that differences were due to chance) but also to the
magnitude of these differences as represented by odds ratios. We repeated the same analyses
for psychiatric and substance use disorders.

In order to investigate sex differences in the association of past-year OUD with socio-
demographic factors and behavioral co-morbidities, further logistic regression analyses
were conducted to determine the significance of the interaction of sex and past-year OUD
status. These analyses included main effects for sex and past-year OUD in addition to the
interaction term. These analyses thus addressed the significance of differences between men
and women in each characteristic or diagnosis, as well as the significance of differences
between people with and without past-year OUD in the total population. The interaction of
sex and OUD on each characteristic tested whether the association of sex and the salient
other factors was significantly different between those with OUD and those without OUD.

Finally, the magnitudes of HRQOL and QALY between women and men with and without
OUD were also estimated. Since HRQOL and QALY are continuous measures, Cohen d
(ie, the difference in means divided by the pooled standard deviation)32:33 was calculated
to evaluate the effect size of differences in HRQOL and QALY between sexes with and
without OUD, respectively. Interaction analyses were then conducted to determine the
significance of differences between sexes in the association of OUD with reduced HRQOL
and QALYs.

All statistical analyses were conducted in STATA MP/6-Core 15.1 and were weighted/
accounted for NESARC-I111 survey design (eg, unequal probability of selection, clustering
and stratification) using the “svy” commands.1734 We used P < 0.05 as the test of statistical
significance.

RESULTS

Study Sample and Characteristics

Altogether, 330 respondents, representing about 2.1 million adults nationally, met diagnostic
criteria for past-year OUD (Table 1). Of these, 49.5% were male and 50.5% were female.
Among adults with OUD, no significant difference by sex was found in demographic
factors, except that women with OUD were less likely to live in urban areas than men

(odds ratio [OR] = 0.47; 95% confidence intervals [CI] = 0.24, 0.90). Among adults without
OUD, all demographic factors were statistically significantly different by sex, except living
in urban areas. Of those without OUD, women were more likely to be aged 65 or older

and non-Hispanic black, covered by Medicare or Medicaid, and have pain than men (P<
0.001 for all). On the other hand, women without OUD were /ess likely to be never married,
employed, and have household income of $40,000 or greater (£ < 0.001 for all).
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Behavioral Co-morbidities

Among adults with OUD, women were more likely to have past-year generalized anxiety
disorder (OR = 2.64; 95% CI = 1.25, 5.58) and post-traumatic stress disorder (OR = 2.69;
95% CI = 1.21, 5.96) than men (Table 2). Women with OUD were also more likely to have
2 or more psychiatric disorders than men with OUD in the past year (OR = 2.25; 95% ClI

= 1.16, 4.39), but were less likely to have alcohol use disorder, cannabis use disorder, and
cocaine use disorder than men with OUD (P < 0.05 for all). Of personality disorders, women
with OUD were less likely to have antisocial personality disorder than men with OUD (OR
=0.42; 95% CI = 0.20, 0.90).

In contrast to those with OUD, among adults without OUD, women were significantly

more likely to have a// past-year psychiatric disorders than men, except bipolar disorder
(P<0.001 for all) albeit with odds ratios in the same direction on most comparisons and

of generally comparable magnitudes. Women were also more likely to have two or more
psychiatric disorders than men in the past year (OR = 2.16; 95% CI = 1.89, 2.46). As among
those with OUD, women without OUD were /ess likely to have alcohol use disorder, tobacco
use disorder, and any substance use disorder (< 0.001 for all). Of individual drug use
disorders, women without OUD were less likely to have cannabis use disorder (£ < 0.001),
cocaine use disorder (P< 0.05), and club drug use disorder (£ < 0.01) than men without
OUD, respectively. Of personality disorders, women without OUD were less likely to have
antisocial personality disorder than men without OUD (OR = 0.38; 95% CI = 0.33, 0.45).

When bivariate interaction analyses were conducted to determine the significance of
differences sex and OUD status on self-reported pain and behavioral co-morbidities (Table
3), the only significant interaction involved PDD (OR = 0.49; 95% CI = 0.25, 0.95), and
suggested that women with past-year OUD demonstrated a /ower likelihood of having
past-year PDD than men as compared to adults without OUD. Thus, such sex differences
reflect a stronger association of sex and PDD among those without OUD.

Health-related Quality of Life (HRQOL)

Regardless of OUD status, men demonstrated slightly better physical and mental health-
related quality of life than women (Table 4). As determined by the Cohen @, however, the
effect sizes for differences between sexes, which ranged from 0.04 to 0.29 were small, or
not significant. In addition, we found no significant interaction effect of OUD and sex on
HRQOL, indicating that the adverse OUD effects were not differed by sex on HRQOL.

DISCUSSION

The present study sought to explore whether the previously established sex differences
observed in adults with OUD’-12 are specific to OUD or are indicative of general differences
between men and women. Based on previous findings, we hypothesized that women with
OUD would have an increased likelihood of mood and anxiety disorders, pain and a lower
quality of life than males with OUD and that these differences would be significantly
greater among those without OUD. However, our findings showed that there was only one
significant sex difference among men and women with OUD as compared to those without
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OUD, and that interaction suggested the association of psychiatric co-morbidity and female
sex was weaker among those with OUD for PDD than among those without OUD and that
there was no significant interaction on other concurrent behavioral co-morbidities.

A previous study suggested that women with OUD have higher rates of psychiatric
comorbidities than men with OUD,” our findings are in line with such evidence for those
with OUD. In particular, Grella and colleagues’ demonstrated an association between
lifetime diagnoses of OUD and presence of a lifetime Axis | disorder. Women with lifetime
OUD were observed to be approximately twice as likely to have a lifetime diagnosis of

a mood or anxiety disorder, whereas men were more likely to have a co-occurring SUD.
Our findings are fully consistent with these findings among adults with OUD even when
we focused on past-year, rather than lifetime, behavioral co-morbidities. In addition, our
findings are also consistent with another previous study that highlighted sex-specific co-
morbid burden among those with OUD.3%

Using odds ratios as measures of effect size, our study also found that sex differences in the
odds ratio of psychiatric comorbidities observed in OUD were similar in magnitude to sex
differences in the general population (ie, among those without OUD) even when differences
were not statistically significant in the OUD group. For instance, on 2 psychiatric diagnoses,
women both with and without OUD had odds ratios greater than 2.0 as compared to men,
and on 2 others, they had odds ratios greater than 1.5 even though the OUD group odds
ratios were not statistically significant. In addition, women were 2.25 times more likely than
men to have 2 or more psychiatric disorders within the OUD population, and 2.16 times
more likely than men to have 2 or more psychiatric disorders among those without OUD,
both of which were statistically significant.

Women without OUD also had a higher likelihood of psychiatric co-morbidities than men
without OUD, while men without OUD also had a higher likelihood for SUDs than women
without OUD. However, given the elevated rates of psychiatric comorbidies in both men and
women with OUD, their clinical significance becomes more pressing. For example, almost
one third of women with OUD have PTSD, compared to about 14% for men. These rates
are much higher than those without OUD, 5.9% and 3.1% for women and men, respectively.
Although many of these behavioral co-morbidities were more often significant among those
without OUD than among those with OUD; such differences reflect the greater sample size
of those without OUD, and the direction of the odds ratios was most often the same with
similar effect sizes.

In addition, our findings are in line with research demonstrating that women, in general,
are more likely to meet diagnostic criteria for internalizing disorders, especially mood/
anxiety disorders, compared to males.38 Thus, previous research detailing sex differences
in co-morbidities among individuals with OUD may be illustrating generally observed sex
differences in psychiatric symptoms, among males and females. These results highlight the
need to screen for and target psychiatric symptomatology among both women and men
with OUD, with the expectation that women with OUD will have higher comorbidity rates
than men with OUD. However, the epidemiological data do not support distinct sex-related
risk factors for OUD among women, at least as reflected by diagnostic co-morbidities.

J Addict Med. Author manuscript; available in PMC 2022 March 29.
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It is especially important to note that these findings do not rule out sex differences in
psychological distress specific to OUD measured in ways not addressed in this study.

While previous research has also postulated that sex differences in pain sensitivity may
impact the etiology of OUD,3% in that women experience greater sensitivity to pain and more
chronic pain than men, the present study did not find significant sex differences between
men and women with past-year OUD on measures of self-reported pain in the past 4 weeks,
but unexpectedly did find substantial differences in pain experience among those without
OUD. A recent review noted that while the underlying mechanisms of the sex different in
pain have yet to be elucidated, females are more sensitive to experimental pain, as modelled
and assessed in the laboratory.1 The failure to find the expected sex differences in pain
response may reflect the analgesic effect of opioids among both men and women who
regularly use these drugs. Thus, future studies are warranted to explore the role of sex in
pain sensitivity among individuals with OUD, utilizing experimental pain paradigms with
more sensitive measures.

We observed sex differences in quality of life of small to moderate magnitude with lower
scores of similar magnitudes among women than men—bot/ with and without OUD. Both
males and females with past-year OUD had lower QALYs and HRQOL when compared

to non-OUD counterparts, consistent with recent evidence that adults with OUD have
significant reduction in mental and physical health.22 Furthermore, such reductions in
HRQOL among adults with current OUD have been associated with concurrent psychiatric
and SUDs,24 thus illustrating the impact of multiple concurrent behavioral health diagnoses
on quality of life among individuals with OUD, regardless of sex. Again, sex differences
were no greater among those with OUD than those without OUD.

While the present data are cross-sectional in nature and thus limits the ability to examine the
role of sex differences in the etiology of OUD, this study does importantly demonstrate that
females with OUD exhibit similar difficulties relative to men as their counterparts without
OUD in rates of behavioral health morbidities.

The lack of sex-specific differences associated with OUD should not be taken as minimizing
the importance of these concurrent disorders. Recent data advocate for the treatment

of disorders, such as OUD, from a multimorbidity perspective, as these disorders often
clinically present with multiple concurrent behavioral health and medical conditions

that likely impact the screening and treatment of OUD.24:25 Given the extensive multi-
morbidities associated with OUD in both sexes and their subsequent negative impact

on quality of life and functioning, this study suggests the need to treat OUD from a
multimorbidity perspective regardless of sex; thus, importantly incorporating psychiatric and
medical care into OUD management interventions to improve treatment outcomes.1:37-40
Our data merely suggest that the greater presence of these concurrent disorders among
women does not appear to be specific to those with OUD. Treatment of these concurrent
disorders may be critical in effectively treating OUD.

Several limitations of the present study warrant mention. First, the small sample size
limited statistical power for comparison between men and women with OUD on some

J Addict Med. Author manuscript; available in PMC 2022 March 29.
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co-morbidities. However, effect size trends were similar among those with and without
OUD diagnoses. Second, the NESARC-I1I survey excludes active duty military, as well

as homeless and incarcerated individuals, or institutionalized elsewhere. These factors

may limit the generalizability of the present results to these demographic groups. Finally,
temporal sequences of behavioral co-morbidities and quality of life in relation to OUD were
not able to be explored and thus warrant subsequent investigation using longitudinal data
and methods. Finally, the survey was conducted in 2012 to 2013 and the opioid epidemic has
accelerated rapidly since then. While circumstances may have changed, we believe that it is
likely that the epidemiological sex relationships observed here have probably persisted.

Despite these limitations, the present study has several strengths, including the use of data
from a nationally representative dataset which included psychiatric and SUD diagnoses that
were based upon DSM-5 diagnostic criteria, and measures of other validated, standardized
variables (eg, pain and health-related quality of life). Overall, the present results highlight
the fact that sex differences observed among men and women with OUD are not dissimilar
from those observed among men and women without OUD suggesting that such differences,
at least those measured here, may not be distinct sex-related risk factors for OUD.
Nevertheless, concurrent disorders do exist among the OUD population in both men and
women and there is a clear need to treat concurrent behavior health conditions from a
multimorbidity perspective in the treatment of OUD in both sexes.
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