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Abstract
Background—Accumulating evidence indicates important gender differences in substance use
disorders. Little is known, however, about gender differences and opioid use disorders.

Objectives—To compare demographic characteristics, substance use severity, and other
associated areas of functioning (as measured by the Addiction Severity Index–Lite; ASI) among
opioid-dependent men and women participating in a multisite effectiveness trial.

Methods—Participants were 892 adults screened for the National Institute on Drug Abuse’s
(NIDA) Clinical Trials Network (CTN) investigation of the effectiveness of two buprenorphine
tapering schedules.

Results—The majority of men and women tested positive for oxycodone (68% and 65%,
respectively) and morphine (89% each). More women than men tested positive for amphetamines
(4% vs. 1%, p<0.01), methamphetamine (11% vs. 4%, p<0.01) and phencyclidine (8% vs. 4%,
p=0.02). More men than women tested positive for methadone (11% vs. 6%, p=0.05) and
marijuana (22% vs. 15%, p=0.03). Craving for opioids was significantly higher among women
(p<0.01). Men evidenced higher alcohol (p<0.01) and legal (p=0.04) ASI composite scores,
whereas women had higher drug (p<0.01), employment (p<0.01), family (p<0.01), medical
(p<0.01), and psychiatric (p<0.01) ASI composite scores. Women endorsed significantly more
current and past medical problems.

Conclusions—Important gender differences in the clinical profiles of opioid-dependent
individuals were observed with regard to substance use severity, craving, medical conditions, and
impairment in associated areas of functioning. The findings enhance understanding of the
characteristics of treatment-seeking men and women with opioid dependence, and may be useful
in improving identification, prevention, and treatment efforts for this challenging and growing
population.
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Introduction
The use of opioids, particularly prescription narcotic analgesics, has increased substantially
over the past decade (1–4). Epidemiologic data from the 2006 National Survey of Drug Use
and Health (NSDUH) examining new initiates of drug use found that more people initiate
nonmedical use of pain relievers than any other substance (5). Moreover, treatment entry
censuses reflect the prominence of opioid addiction among individuals seeking services for
substance abuse. The Substance Abuse and Mental Health Services Administration’s
(SAMHSA) Treatment Episode Data Set (TEDS) revealed that 18% of the 1.8 million
annual admissions to drug and alcohol abuse treatment centers were accounted for by opioid
use disorders (6). Treatment admissions for opioid addiction were second only to admissions
for alcohol use disorders.

The increasing number of opioid abusers confers increasing societal costs (e.g., uninsured
health care costs, productivity losses). The estimated annual cost of prescription opioid
abuse in the U.S. is $9.2 billion (7). More indirect societal costs of opioid abuse can also be
seen, for example, in hospital emergency departments where patients with legitimate pain
are sometimes denied access to pain relieving medications due to concerns regarding abuse
liability (8).

Gender and Opioids
The importance of gender with regard to substance use disorders has gained increasing
attention as evidence highlights significant gender differences in prevalence rates, health
service utilization, treatment outcome, and physiological consequences of alcohol and drug
consumption (9–14). In general, the data suggest that women progress from use to
dependence more quickly than men, suffer more severe emotional and physical
consequences of drug use as compared to men, yet underutilized treatment. Thus far, little
attention has been given to gender differences in opioid use disorders. Such information is
important as it may help inform the development of multimodal treatment approaches
needed for women with opioid dependence.

Prescription Opioids—Studies investigating gender differences in rates of nonmedical
prescription opioid use among community and treatment-seeking samples are equivocal. In
one study (N=3,185), Simoni-Wastila and colleagues (15) found that female gender
increased the odds of past year nonmedical use of narcotic analgesics by 43%. Among 5,663
outpatients enrolled at methadone maintenance treatment programs in 33 different states,
Rosenblum and colleagues (16) found that women were more likely than men to abuse
prescription opioids in the past 30 days. More recent data from the Addiction Severity Index
Multimedia Version Connect database (17) reported that women were 1.6 times more likely
than men to report prescription opioid use. Data from the NSDUH data (N=55,279),
however, revealed significantly higher rates of lifetime and past year prescription opiate
nonmedical use among men as compared to women (4, c.f. 18). Similarly, the Research
Abuse, Diversion and Addiction-Related Surveillance (RADARS) system found that men
were more likely than women to abuse OxyContin® (19; c.f. 20). Still other investigators
report no gender differences in rates of prescription opioid use (5, 21) and some report
gender differences in the type of aberrant prescription opioid behaviors displayed (e.g.,
crushing and snorting pills) (22). Studies of college-aged populations and young adults (e.g.,
18–25 years old) also reveal mixed results (4, 23–28).

Heroin—Data from the NSDUH suggests that past year and lifetime rates of heroin use are
higher among men (men = 0.2% vs. women = 0.1%; 2.3% vs. 0.8%, respectively; 5), while
equivalent rates of men and women have been found to inject heroin (42.0% vs. 40.7%; 29).
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Among adolescent drug users in the NSDUH, Wu and Howard (30) reported that girls were
3.9 times as likely as boys to inject heroin.

Examination of comorbid psychopathology in individuals with heroin use disorders reveals
significant gender differences. The Australian Treatment Outcome Study (ATOS; 31)
revealed that heroin-dependent women were more likely than men to be depressed (35% vs.
25%, OR=1.66, 95% CI: 1.21–2.26) and meet criteria for borderline personality disorder
(52% vs. 44%, OR=1.37, 95% CI: 1.03–1.83). Suicide attempts and poor physical health
have also been shown to be higher among heroin-dependent women than men (31–33). With
regard to co-occurring substance use, male heroin users have been shown to use other illicit
drugs more often than their female counterparts (34).

Beyond this limited data, little systematic investigation of gender differences in opioid
dependence has been undertaken. The current study aims to expand upon previous research
by investigating gender differences in the clinical presentation of opioid-dependent
individuals participating in a large, multisite effectiveness trial. Specifically, gender
differences in demographic characteristics, substance use, withdrawal symptomatology and
craving, and the impact of substance use on associated areas of functioning (e.g., physical
health, legal status) were examined. Understanding how men and women differ in clinical
presentation may aid in enhancing assessment and treatment planning practices.

Methods
Design

This study represents a secondary data analysis of CTN-003, a multisite effectiveness trial
sponsored by NIDA’s Clinical Trials Network (CTN). The parent study (35) was a
randomized, parallel-group, open-label trial investigating the effectiveness of two
buprenorphine tapering schedules among opioid-dependent individuals. Briefly, participants
in the parent study completed the informed consent process and were then administered a
battery of assessments at the initial intake visit to determine eligibility for randomization.
No medication was administered during the initial intake visit. All data for the current
analyses were collected from the initial assessment visit, prior to participants receiving any
treatment.

Participants
Between 2003 and 2005, a total of 990 individuals agreed to participate in the parent study
and following initial screening, 894 were deemed eligible to participate. Two individuals did
not report gender, and thus, the final sample for this secondary analysis consisted of 892
individuals (599 men, 293 women) (Figure 1).

Eligible participants were seeking to enroll in a study examining short-term detoxification
treatment for opioid dependence at one of 11 participating treatment programs in 10 U.S.
cities in Colorado, Washington, Oregon, Connecticut, New York, Virginia, and North
Carolina. Participants were recruited via word of mouth, public service announcements,
newspaper advertisements, and referrals. Complete inclusion/exclusion criteria of the parent
study are published elsewhere (35). The parent study was approved by each of the
participating Institutional Review Boards (IRB) and all participants in the parent study were
provided written informed consent prior to any study procedures. This secondary data
analysis was approved by the IRB at the Medical University of South Carolina.
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Materials
Substance Use—Opioid dependence was assessed using the DSM-IV checklist for
substance dependence administered at baseline (36). Jant’s Accutest MultiDrug Screen-10 or
ABI’s SureStep Drug Screen Card were used for toxicology testing of morphine,
methadone, amphetamines, barbiturates, benzodiazepines, cocaine, methamphetamines,
phencyclidine (PCP), marijuana, and tricyclic antidepressants. In addition, oxycodone was
tested at all sites using Rapid One Oxycodone.

Addiction Severity Index-Lite (ASI-Lite; 37): The ASI-Lite is a standardized, semi-
structured clinical interview that assesses multiple domains including demographic
information, alcohol and drug use (e.g., use of alcohol/drugs in the past month, number of
treatment episodes), medical (e.g., presence of chronic medical conditions, number of times
hospitalized), psychiatric (e.g., depression, anxiety, hallucinations), legal (e.g., legal charges
and incarceration), family/social (e.g., relationship difficulties with family and friends,
physical and sexual abuse history), and employment (e.g., occupation, income). To collect
additional information not included on the ASI-Lite, a one-page addendum was constructed
and administered as a companion to the instrument. Examples of information collected
include nicotine use and a distinction of illicit and prescribed methadone use.

Withdrawal Symptoms and Craving
Adjective Rating Scale for Withdrawal (ARSW; 38): The ARSW is a self-report measure
that assesses 16 signs and symptoms of opioid withdrawal (e.g., muscle cramps, hot or cold
flashes). Participants use a scale ranging from 0 (none) to 9 (severe) to rate each item during
the past 24 hours, with a maximum possible score of 144 indicating the most severe
withdrawal experience.

Clinical Opiate Withdrawal Scale (COWS; 39): This clinician-administered 11-item
questionnaire provides a description of signs and symptoms of opiate withdrawal (e.g.,
resting pulse rates, sweating, anxiety or irritability) during the past 30 minutes. The total
score ranges from 0 (none) to 48 (severe) withdrawal.

Visual Analog Scale (VAS; 40, 41): The VAS is a self-report measure that assessed the
extent to which participants experienced craving for opioids (“How much do you currently
crave opiates?”) and withdrawal symptoms (“How would you rate your current opiate
withdrawal symptoms?”). The VAS uses a 100-point line anchored with “not at all” or
“none” on one end and “extremely” or “severe” on the other.

Medical Conditions—Medical history was assessed by a study clinician. Active and past
history for each of the following 17 conditions was dichotomously assessed (yes/no):
cardiovascular; hepatic; renal; psychiatric; respiratory; gastrointerstinal; genitourinary;
endocrine; seizure; dermatological; eyes, ears, nose and throat; skin test positive for
tuberculosis (TB); X-ray positive for TB; symptoms of TB; musculoskeletal; neurological;
and allergies.

Data Analysis
Measures of substance use, withdrawal symptoms, craving, medical history and addiction
severity were evaluated among men and women presenting for the initial baseline
assessment. Wilcoxon ranked sum tests (t-tests for demographic variables) and Pearson chi-
square test statistics were used to test the equality of mean ranks (or means) and frequencies,
respectively, in these variables between gender levels. Alpha was set at 0.05 and no
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adjustments were made for multiple comparisons given the preliminary nature of this
secondary analysis.

Results
Demographic Characteristics

Table 1 includes the demographic characteristics. The mean age was 35.9 (SD=10.3) years
and the majority of participants were Caucasian (69%). The mean number of years of
education was 12.9 years (SD=2.1). As can be seen in Table 1, women were more educated
than men, but men were more likely to be employed. Gender differences in race were also
observed with higher rates of Caucasian women than men.

Substance Use
Past Month and Lifetime Substance Use—Comparison of substance use during the
past 30 days and lifetime is presented in Table 2. Comparisons between men and women
were made with regard to the percent that reported any use (past 30 days and lifetime). Of
those who reported some use, comparisons addressed the amount used in the past 30 days
and lifetime.

During the past 30 days, men were more likely than women to use alcohol to intoxication
and to use heroin. In contrast, women were significantly more likely than men to use other
opiates, barbiturates, sedatives, and amphetamines during the past 30 days. Women also
used amphetamines more often than males.

Examination of lifetime substance use revealed that men were significantly more likely than
women to use alcohol, marijuana, and multiple substances. Men also used alcohol, heroin,
marijuana, multiple substances, and nicotine for a greater number of years than women.
Women, conversely, were significantly more likely than men to use other opiates and
amphetamines.

Urine Toxicology Screen Results—As can be seen in Table 2, the majority of both
men and women tested positive for oxycodone and morphine. Women, however, were
significantly more likely than men to test positive for amphetamines, methamphetamine and
phencyclidine. In contrast, men evidenced significantly more positive urine test results for
methadone and marijuana use.

Substance Use Severity and Associated Areas of Functioning—In comparison to
women, men evidenced significantly higher scores on the alcohol and legal ASI composite
scores. Women demonstrated significantly higher drug, employment, family, medical, and
psychiatric ASI composite scores as compared to men. Due to the large sample size, these
differences are mostly small with absolute effect sizes ranging from 0.12 to 0.41 (Table 4).

Opiate Withdrawal Symptoms and Craving—Withdrawal symptoms were assessed
using the COWS, ARSW and VAS (see Table 4). While a gender difference was revealed
with the COWS instrument, this difference was small (effect size = 0.12), and no statistically
significant gender differences in withdrawal symptoms were revealed with the ARSW or
VAS.

Subjective craving was measured with the VAS. In response to the question, “How much do
you currently crave opiates,” women reported significantly higher craving as compared to
men.
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Medical Conditions
Women reported significantly more past and active medical problems than men (see Table
4). With regard to past medical problems, rates of endorsement were higher among women
than men for 15/17 health categories and significantly higher among women than men for
8/17 health categories. Similar results were observed regarding current medical conditions.
Only one medical condition (i.e., active hepatic condition) was higher among men than
women. It is also important to note that almost half (45%) of women reported a past history
of psychiatric problems and one quarter (24%) reported current psychiatric problems.

Discussion
The current study examined gender differences in clinical presentation among 892
treatment-seeking, opioid-dependent individuals participating in a national, multisite
effectiveness trial. The findings demonstrate significant differences in the clinical profiles of
men and women with opioid dependence with regard to substance use severity, craving,
medical conditions, and impairment in associated areas of functioning.

Consistent with previous studies of treatment-seeking inpatient and outpatient samples, less
than one-third (32.8%) of the current sample was comprised of women (42–47). Although
variations may occur depending on the type of opioid examined, treatment setting, and
geographic location, rates of women presenting for opioid-related treatment rarely exceed
35%. For example, Carise and colleagues (20) examined OxyContin® use among 27,816
patients admitted to 157 addiction treatment programs in the U.S. and found that 31% of
those who endorsed using OxyContin® were women.

Overall, women in the current study demonstrated a more severe clinical profile than men,
as evidenced by significantly higher ASI composites score on all of the following: drug,
employment, family/social, medical and psychiatric. As compared to men, women also
reported more past and active medical conditions (e.g., genitourinary, neurological,
allergies) and were more likely to be currently unemployed. These findings are in agreement
with previous research of treatment-seeking opiate dependent patients (13, 17, 31) and
strengthen the notion that substance abuse treatment for women needs to be multimodal and
address multiple issues. Integrated treatments for opioid dependence and co-occurring
psychiatric conditions are needed, as well as interventions and systems of care that address
collateral areas of functioning in women’s lives (e.g., vocational rehabilitation and other
social services).

Comorbid substance use was common for both men and women (17, 34, 42, 44, 48). Men,
however, demonstrated more severe alcohol use, higher rates of past month and lifetime use
of alcohol and other substances (e.g., heroin, marijuana), and were more likely to test
positive for marijuana and methadone than women. In contrast, women evidenced higher
rates of past month use of other opiates, amphetamines, sedatives, and barbiturates, and were
more likely to test positive for amphetamines and methamphetamine than men. It is also
notable that women reported more intense craving for opioids at treatment entry.

Significant gender differences in psychiatric comorbidity were revealed, with women being
more likely than men to report current and past history of psychiatric problems. Almost half
(45%) of the women reported experiencing psychiatric problems in the past, and a quarter
(24%) reported current psychiatric problems. The higher rates of comorbid psychiatric
conditions among women have been found in other studies, as well (13, 17, 31, 43). Most
recently, Green and colleagues (17) found significantly higher rates of depression and
anxiety among opioid-dependent, treatment-seeking women compared to men (69.4% vs.
56.6% depression; 78.7% vs. 63.9 anxiety, respectively). In general, among treatment-
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seeking and community samples of individuals with substance use disorders, women
consistently demonstrate higher rates of psychiatric comorbidities than men (9, 11, 49).
These comorbidities, which typically precede the development of substance use disorders in
women, are compatible with the self-medication hypothesis and suggest that women often
use substances to cope with negative affect (9, 50). Notable gender variations in the stress
and reward systems of the brain may also help explain the higher levels of comorbidity
observed among women substance abusers (51). For example, significant gender differences
in responsivity of the hypothalamic-pituitary-adrenal (HPA) axis to stress and drug cues
have been noted. Fluctuations in sex hormones, particularly progesterone, across the
menstrual cycle and their impact on stress-related disorders is also important to consider.

There are several limitations to consider. Only treatment-seeking individuals were included
in the study, so the findings may not generalize well to nontreatment-seeking individuals. In
addition, participants were recruited from numerous programs across the country and
program-specific factors may have influenced the sample. Despite the limitations, the study
has several strengths. Most importantly, because the data is derived from a multicenter trial,
the current sample may be a better representation of opioid dependent individuals than
previous research, as it reflects a large and geographically diverse sample. In addition, the
use of objective measures, as well as clinician-administered and self-report instruments to
assess substance use enhances the findings.

In summary, prominent gender differences were observed among treatment-seeking men and
women with opioid dependence. Women presented with a broader range of collateral
symptomatology, such as, greater psychiatric comorbidity, medical problems, employment
and family/social impairment. Integrated behavioral as well as pharmacologic treatments for
opioid dependence and co-occurring psychiatric conditions are needed, as many opiate-
dependent women, in particular, likely use opiates as a means of coping with psychiatric
symptoms. The current finding also highlight the need for multimodal systems of care that
address collateral areas of functioning in women’s lives (e.g., vocational rehabilitation and
other social services) as well as physical health needs. Finally, the findings demonstrate that
women with opiate dependence also reported a greater use of prescription drugs (e.g.,
barbiturates, sedatives) and emphasize the need for education regarding the dangers of drug
interactions. As rates of opioid misuse and dependence continue to rise, it will become
increasingly important for researchers to utilize data from multisite effectiveness trials, such
as the current study, to better understand clinically-relevant gender differences.
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Figure 1.
Flowchart of Participants
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