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Abstract

Background—Long-term opioid use has increased substantially over the past decade for U.S.
women. Women are more likely than men to have a chronic pain condition, to be treated with
opioids, and may receive higher doses. Prescribing trends persist despite limited evidence to
support the long-term benefit of this pain treatment approach.

Purpose—To review the medical and psychological risks and consequences of long-term opioid
therapy in women.

Method—Scientific literature containing relevant keywords and content were reviewed.

Results and Conclusions—Long-term opioid use exposes women to unique risks, including
endocrinopathy, reduced fertility, neonatal risks, as well as greater risk for polypharmacy, cardiac
risks, poisoning and unintentional overdose, among other risks. Risks for women appear to vary
by age and psychosocial factors may be bidirectionally related to opioid use. Gaps in
understanding and priorities for future research are highlighted.
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Introduction

Long-term opioid use has increased substantially in the United States over the past decade
[1], with women outpacing men by a considerable margin [2,3]. Recent increases in long-
term opioid prescription in the United States may partially reflect a rising prevalence of
chronic pain [4] or be a manifestation of the general trend of increased effort directed toward
treating chronic pain [5]. Regardless, opioid-prescribing practices in many European settings

are considered conservative compared with the United States [6,7].
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A number of studies of relatively short duration have shown that opioids reduce chronic pain
levels [8]. However, increasing prescription opioid misuse overdose deaths and other poorly
characterized adverse opioid effects led an interdisciplinary panel to recently label the
situation an “urgent medical and social problem” [9]. While several reviews and guidelines
suggest that opioids are appropriate in the continuum of care for some patients with chronic
pain [10-12], other research suggests that chronic pain reduction from long-term opioid use
may be minimal [13,14] and the evidence for improved quality of life or function is limited
[15-17].

One population-based study showed that across age groups, the prevalence of opioid
prescription in women has been increasing at a similar or greater rate than for men, with as
many as 8-9% of women aged 65 and older on long-term opioid therapy [18]. Despite the
increasing rate of opioid prescription in women, the specific risks and consequences of
opioids in women have not been reviewed comprehensively. In recent years, the bulk of
research on prescription opioids has focused on outcomes related to pain reduction and the
associated risks of medication misuse or abuse, with less attention paid to the medical and
psychological risks conferred by opioid therapy, or to the specific risks in women.

As such, the benefits of opioid analgesia are generally well appreciated, while the risks and
consequences of long-term opioid use may be less recognized. The purposes of this review
are to discuss the current evidence on the medical and psychological risks and consequences
of long-term opioid therapy in women with non-cancer and non-end-of-life chronic pain, to
describe gaps in understanding, and to highlight directions for future research. While we
emphasize areas where sex/ gender differences exist, this article broadly addresses risks and
consequences that pertain to women including gender-neutral risks.

Definitions and Methods of Inclusion

Opioids can be prescribed for acute self-limited pain, cancer-related pain, treatment of
addiction/dependence, and chronic pain. Clearly, these situations represent different
populations with unique circumstances and consequences of disease and therapy. Clinical
studies on opioid administration often focus on specific indications for treatment, but the
lines of distinction are at times blurred (e.g., opioids initially prescribed to treat acute pain
that has transitioned into the chronic state; chronic pain patients with an acute pain issue,
opioid naive chronic pain patients, patients with addiction and pain, and so forth).
Nonetheless, evidence for prescribing for one indication may have variable applicability to
other indications or conditions. For this article, we focused on studies of long-term opioid
administration in subjects with ongoing pain.

Long-term or chronic opioid use has not been formally or consistently defined in the
literature, but recent epidemiological studies have used 90 or more days with 120 or more
total supply days calculated by a pharmacist at dispensation or 10 or more opioid
dispensations [18-23]. Other studies have defined long-term opioid use as 3—6 months or
longer. In this review, we considered studies that used any of these definitions to provide
direct evidence on long-term opioid use, and we considered studies that explicitly included
subjects with ongoing pain of at least 3 months’ duration to provide direct evidence on
chronic pain patients. Some studies of shorter duration were included for background or
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supporting evidence. A few relevant studies that described the consequences of opioid use in
healthy samples were also included, and preclinical data are discussed in sections where
human data are severely limited and only as background.

Medline Ovid and PubMed searches were conducted most recently in January 2012 for
English language studies on human subjects using the following terms: opioid, opioids,
oxycodone, morphine, oxymorphone, hydromorphone, hydrocodone, methadone, fentanyl,
tap-entadol, buprenorphine, and codeine, for the years 1946— 2011. We refined the search
using the “AND” function with the term “pain” combined with the terms “chronic,”
“chronic disease,” or “chronic pain.” Lastly, we further refined our search by adding the
terms “sex,” “sex differences,” “women,” or “gender” to yield the bulk of the studies
reviewed herein.

In addition, subsidiary searches were conducted within the broad “opioid” and “pain” subset
on each of the review subsections (e.qg., sleep disturbance and sleep-disordered breathing,
prescription, prescribing, polypharmacy, cardiac, arrhythmia, hyperalgesia, birth defects,
and so forth); search results were reviewed for relevance.

Many studies did not keyword for sex or gender differences and this served as a barrier in
conducting this comprehensive literature review. Articles that did not use sex or gender
terminology as a keyword but were identified to have examined sex/gender differences were
included.

Organization of Tables

Four tables provide a condensed view of risks and consequences for opioid use by category.
The tables only include data from chronic pain studies. Table 1 reviews articles that included
“opioid” or “opioids” as a keyword and “sex,” “gender,” or “women.” The table describes
findings for studies that present opioid-related data specific to women. In parallel with the
organizational layout of the article, Table 2A describes the medical/physical risks and
consequences, and Table 2B describes the psychological/behavioral risks and consequences
of long-term opioid use. All studies included in Table 2A,B used mixed-sex samples,
although few of them examined sex differences. We aimed to quantify female risk relative to
that for men; accordingly, Table 2A,B include columns to describe whether there is an
increased risk for women, no increased risk, an inferred increased risk (based on increased
prevalence of the risk), or whether the relative risk was not assessed by sex. We underscore
that a finding of “no increased risk for women” does not equate to “no risk.” Indeed, all
categories listed in Table 2A,B were found to be risks for women; we simply reported
whether a significant sex difference was found, and if so, we describe the direction of the
difference. Finally, Table 3 describes risks that are unique to women. Table 3 is stratified by
menstrual status and this distinction functions as a gross proxy for age.

Medical/Physical Risks and Consequences

Factors Predicting Likelihood of Opioid Prescription and Risk for Misprescription

Compared with men, women have increased incidence of many painful chronic conditions,
including migraine [24], fibromyalgia [25], irritable bowel disorder (IBD) [26], arthritic
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conditions [27], and many musculoskeletal or inflammatory conditions [28]. Some pain
conditions are female-specific, such as chronic pelvic pain, dyspareunia, menstrual pain, and
vulvodynia. The author of a comprehensive review on sex differences in the clinical pain
experience concluded that pain is more intense, of longer duration, of greater frequency, and
is more widespread in women than it is in men [29]. A study recently replicated the finding
for sex disparity in pain intensity in a large hospital database of 11,000 patients [30].

Given the sex/gender differences for pain, it is perhaps unsurprising that several large
epidemiological studies have consistently shown older age and female sex predict opioid
prescription [3,18,20,31], and other studies show that female sex predicts higher opioid dose
[20,32]. For example, an epidemiological study conducted in conjunction with Kaiser
Permanente Northern California and Group Health Cooperative examined a database with
approximately 4 million individuals for the years 1997 and 2005 [18]. Across age groups,
long-term opioid use was greater in women compared with men, and highest among older
women, a finding replicated in another chronic opioid cohort study of 600,000 privately
insured patients, in which older women made up the largest percentage of chronic opioid
users [20]. These consistent practice pattern findings underscore the need for research to
examine risks and consequences of opioids by sex, and to examine how risks may vary as a
consequence of age.

Pain Conditions with Poor Efficacy Data for Opioid Use

Several pain conditions that predominate in women have little data to support opioid use in
their treatment including most musculoskeletal pain conditions [33], IBD, and headache
[34-38]. We found essentially no evidence to support the use of opioids for several primary
pain conditions that disproportionately or exclusively involve women ranging from
headache to chronic pelvic pain.

IBD—IBD represents a combination of abdominal pain and abnormal bowel habits without
clear structural pathology. While generally regarded as afflicting women more than men in
Western countries [39,40], this may not be the case in Asian countries [41]. IBD is
associated with decreased pain thresholds at sites outside the abdomen, and is associated
with other pain conditions typically more prevalent in women including migraine,
temporomandibular disorders, and fibromyalgia [42-45]. While some guidelines suggest
opioids as a treatment option for the treatment of diarrhea [38,46], we found no consistent
evidence to support opioid treatment for IBD pain. In fact, constipation prominent IBD may
be favorably impacted by an opioid antagonist [47].

Musculoskeletal Conditions—In the arena of musculoskeletal pain, women may not
benefit from opioid therapy and may find their conditions worsened by opioid use [33].
Despite poor efficacy data, women with these conditions are disproportionately prescribed
opioids. The authors of a national study of patients taking long-term opioid therapy for
chronic pain reported that 37% of women were prescribed opioids for arthritis pain,
compared with 27% of men [20]. Chronic low back pain is arguably the most common
musculoskeletal condition, yet the role of opioid therapy remains unclear due to limited and
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mixed evidence on effectiveness, and gender differences in effectiveness opioid therapy for
this condition remain poorly characterized [12,48-51].

Fibromyalgia—There is no evidence of long-term efficacy for opioids in patients with
fibromyalgia and at least suggestive evidence that opioids may worsen fibromyalgia
symptoms [33,52-54]. In fact, treatment of fibromyalgia incorporating either analgesic
(opioid) withdrawal [55] or treatment with an opioid antagonist [56] have better evidence to
support them than the use of non-tramadol opioids.

Headache—Women are more likely to have more headache diagnoses than men [57]
including migraine [58], chronic daily headache [35,58], tension type headaches [59], and
medication overuse headache [60]. Women with headaches are more likely to have
cooccurring allodynia [61], which is associated with greater pain and treatment resistance
[42], and this may increase the likelihood for being prescribed opioids. Opioids are one of
the medications that can cause medication overuse headache or lead to the “chronification”
of episodic headache [36,62]. Additionally, limited direct evidence available suggests that
opioids are typically ineffective for chronic headaches [37,63], and use of opioids may also
decrease the effectiveness of other therapy [64]. Current guidelines suggest that opioids
should be used rarely in the treatment for headache conditions [37].

Use of Opioids in Persons with Comorbidites—In a national epidemiological study
of long-term opioid therapy for chronic pain, Cicero et al. found that women are more likely
than men to be prescribed opioids when comorbid conditions such as chronic obstructive
pulmonary disease (COPD) or endocrine disorders are present [20]. Such increased
prescribing in these comorbid women may place them at greater risk for reduced oxygen
saturation or respiratory depression in the case of COPD, or for compounded
endocrinopathy in the case of women with preexisting endocrine disorder. However, we
found no studies to examine the specific consequences of opioid use in these or other
comorbid, at-risk populations, making it difficult to estimate risks and consequences.

Reduced Receipt of Preventive Care

Use of long-term opioid therapy in women may associate with other unintended
consequences, such as lower quality of health care compared with women not taking
opioids, despite receiving more medical services. Authors of a study of 704 adults at seven
rural primary care clinics reported that women on long-term opioid therapy had more clinic
visits than men on opioid therapy (18 vs 15) [65], as well as more emergency department
visits and hospital stays, suggesting either poorer global health or more health care seeking
behavior. Despite more clinic visits, women aged 35-65 on opioid therapy were less likely
to undergo Pap cervical cancer screenings compared with non-opioid women, and women
older than 50 years were less likely to undergo colorectal cancer screening. The reasons
behind these associations are unknown but the researchers hypothesized that the complexity
of opioid management may dominate medical visits, with a consequence being a tendency to
neglect preventive care [65]. Future research that is either designed to control for number or
type of medical conditions or to compare groups of patients with similar numbers of
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comorbidities may provide even stronger evidence that opioid prescription is independently
associated with reduced preventive care and is not simply a proxy for a sicker population.

Other studies are needed to confirm these findings in different settings and to determine
factors associated with receipt of relevant preventive care in women aged 35 and younger on
long-term opioid therapy; to our knowledge, these risks remain uninvestigated for women in
this age group.

Immunosuppression

Laboratory data suggest that opioids have an inhibitory effect on the immune system, and
like cytokines, modulate immune responses in the central nervous system and in the
periphery [66]. The hypothalamic-pituitary-adrenal (HPA) axis is thought to be a primary
mechanism by which opioids influence immune activity. Opioid exposure is associated with
immunosuppression [66] and animal studies have shown a temporal relationship, with
longer-term exposure leading to greater immunosuppression [33]. Indeed, preclinical work
has shown that morphine tolerant animals exhibit enhanced susceptibility to negative effects
of various stressful challenges on immune cell function [67]; to our knowledge, the clinical
implications remain unknown as human studies have been largely limited to HIV or drug
abuse populations.

Endocrinopathy and Fertility Risks

Studies have shown that opioid therapy leads to impaired endocrine function and
dysregulated sex steroid balance in women [68—70]. The reader is directed to Vuong et al.
for a comprehensive review of the effects of opioids on animal and human endocrine
systems [69]. Importantly, the authors noted that one cannot assume that the known acute
effects of opioids on the endocrine system are simply prolonged and of the same magnitude
with chronic opioid therapy; rather, long-term use of opioids may have unique endocrine
consequences that are of different magnitude and direction [69].

The endocrine system is intricately linked to pain processes in direct and indirect fashion. In
terms of direct effects, modulation of estrogens and other sex steroids are associated with
greater pain intensity [71,72]. The research on endocrinopathy related to prescribed oral
opioids has focused more on men and thus the data are stronger for this sex [73,74]. Fewer
studies have focused specifically on women, particularly women on long-term oral opioids.
We review what is known for women in the following.

To better understand the effects of opioids on endocrine function in women, Daniell
examined total and free testosterone, estradiol, dehydroepiandrosterone sulfate (DHEAS) in
47 women aged 30-75 taking long-acting oral or transdermal opioids for chronic pain and
compared their data to 68 non-opioid-taking control subjects in an unmatched, cross-
sectional study [68]. Results were broken down by age group to represent premenopausal
and postmenopausal subgroups. More than half of the opioid-taking women aged 30-50 had
nonsurgical amenorrhea (52%), compared with 20% of the control group (P<0.05),
suggesting opioid-induced endocrinopathy. The author of the study noted that eight women
became amenorrheic following the first use of opioid and another eight developed
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amenorrhea later (often following opioid dose increase). Opioid users with intact ovaries had
hormone values 48-57% lower than those in the control group. For women aged 50-70,
hormone levels were 52—-66% lower in the opioid-taking group compared to the non-opioid
control group.

Another cohort study examined 39 patients treated with strong oral opioids for more than 1
year and compared endocrine outcomes with a group of 20 non-opioid-taking chronic pain
patients; divergent findings based on opioid group were reported [75]. Importantly, the
opioid and non-opioid participants were matched for age, pain duration, and type of pain.
Women <50 years of age (N = 16) were found to have reduced estradiol compared with
controls (N = 6; P = 0.05). Women taking long-term opioids were also found to have
reduced levels of DHEAS (P = 0.05) and reduced peak values of leutenizing hormone
(P=0.01). Women >50 (N = 6) prescribed opioids had reduced peak follicular stimulating
hormone levels compared with controls that trended toward significance (P=0.055).
Combined analysis (men and women) showed that long-term opioid users had supernormal
prolactin levels compared with controls (P< 0.001). The authors noted that their findings
were consistent with those reported by Daniell, and may provide stronger evidence of
endocrinopathy given that their study design matched for important confounders. Their
findings were also consistent with other studies that found opioids associated with
modulation of other hormones in women, including prolactin [76,77]. However, the specific
consequences of such opioid-induced changes are not well characterized.

Opioid-induced endocrinopathy may diminish fertility in reproductive-aged women [68,69].

Echoing the results on menstrual cycle function reviewed previously, another cohort study
found evidence for reduced fertility in women taking long-term opioids compared with non-
opioid-taking women with chronic pain [75]. Only 2 of 16 women <50 years of age who
were taking long-term opioids had nhormal menses (13 had amenorrhea or irregular menses
and 1 had hysterectomy), while all 6 women <50 in the non-opioid control group had normal
menses. Reduced libido and hypogonadism have been reported as consequences of oral [75]
and intrathecal administration of opioids in patients with chronic pain [78,79]. Abs et al.
prospectively examined the association between long-term intrathecal administration of
opioids and endocrine parameters and menses. Hormonal data for 44 women with noncancer
chronic pain (mean duration = 26.6 £+ 16.3 months) were compared with data for an opioid-
free chronic pain sample (N = 9) [70]. All of the premenopausal women receiving
intrathecal opioids developed amenorrhea or irregular menses (N = 21), and only one
woman in the opioid group ovulated, confirming findings from another study [79]. Serum
leutinizing hormone, progesterone and estradiol were significantly lower in premenopausal
women taking opioids compared with controls. Levels of growth hormone, cortisol, and
insulin-like growth factor were significantly lower than controls. Roughly 15% of the opioid
group also developed central hypocorticalism and growth hormone deficiency.

Findings for opioid-induced endocrinopathy are not entirely consistent, with at least one
study reporting a null finding and attributing observed hormonal differences to other
comorbidities such as obesity, and rather than opioid analgesia per se [80].
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In summary, there is a need for randomized controlled trials and well-conducted prospective
studies that appropriately account for potential confounders. The literature to date suggests
an association between long-term opioid and endocrine dysregulation in both pre- and
postmenopausal women in terms of sex steroids and HPA hormones.

Additional Risks for Reproductive-Aged Women

Reproductive age women prescribed opioids for chronic pain may have more years of opioid
exposure than older women, potentially magnifying endocrine and other iatrogenic effects of
opioids. One study found that roughly 25% of reproductive age women (18-45) seeking
specialty outpatient chronic pain care for non-pelvic pain have had historical hysterectomy
[81]. These limited data suggest that a substantial fraction of women younger than 45
seeking pain clinic consultation are likely hormonally compromised prior to opioid
prescription and are most likely to be prescribed opioids. No studies exist to describe the
additive endocrinopathic risks of opioids in young women with historical hysterectomy.

Despite the potential and not fully characterized risks of opioids in reproductive-aged
women, evidence suggests that opioid use is increasing in this population. A study of trends
for long-term opioid use across two large American health care systems showed that
between 2000 and 2005 the estimated percent increase in opioid use in women aged 18-44
years to be 24% in a national commercially insured health network and 54% for the state
Medicaid system [82]. Women aged 18-44 years also evidenced the largest estimated
percent increase in opioid prescribing, with implications for the endocrine system, fertility,
fetal, and newborn health.

Impact of Opioid Use During Pregnancy on Neonates

Despite apparent reductions in fertility associated with long-term opioids, pregnancy
nonetheless occurs in women taking opioids with potential fetal implications. Most of the
literature on pregnancy and opioids has focused on infants born to women with substance
abuse histories [83,84], or women who used opioids for peripartum analgesia, rather than
those on long-term opioid therapy for chronic pain. Because the research to date has almost
exclusively focused on women who were addicted to opioids, it is difficult to separate the
unique risks of long-term opioid use in women with chronic pain from the confounding
factors that are inherent in addiction populations [85]. Nevertheless, the next sections review
the impact of opioids on fetal and infant health.

Teratogenesis

The safety of maternal prescribed opioid use and the potentially teratogenic effects on the
developing fetus are remarkably understudied. Without good safety data, some clinical
providers of pregnant women with chronic pain may default to “safe until proven otherwise”
when considering opioids [86,87]. Acetaminophen is commonly present in combination
opioid products. Although considered to be safe in pregnancy [88], we could find no data
specifically assessing safety of acetaminophen in combination with opioids. Two major
groups of commonly used adjuvant medications—antidepressants and antiepileptics—have
clearly established teratogenetic and fetal risks [89-92], thus limiting opioid alternatives.
For pregnant women with heroin addiction, opioid replacement is considered the treatment
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of choice in order to reduce the risks associated with opioid withdrawal, including
spontaneous abortion, preterm labor, and fetal distress. Methadone is often used because of
its longer half-life. An association between maternal first trimester use of opioids and
congenital heart defects has been reported by case-control studies [93,94].

The position statement of the American Pain Society and the American Academy of Pain
Medicine is that clinicians should provide counseling to pregnant women regarding the risks
of opioids to the fetus, and they recommend minimal or no use of opioids with the exception
of severe, disabling pain that only responds to opioid medication.

The U.S. Food and Drug Administration (FDA) has generally classified opioids in
pregnancy with a “C” rating, meaning that while animal studies may have shown adverse
effects, there are no adequate and well-controlled studies in pregnant women. The fetal
effects recognized by the FDA for codeine specifically include cleft palate and inguinal
hernia, although studies have been inconclusive [95,96]. Hydromorphone is an exception in
that it has a B-category rating, meaning that that the FDA considers it relatively safe in
pregnancy.

Researchers at the Centers for Disease Control examined the effect of maternal use of
prescribed opioids on birth defects in women who took the medication between the month
prior to pregnancy and the first trimester (3 months following conception) [97]. The study
used the largest data set to date to evaluate the association between opioid exposure and
congenital heart defects, among other birth defects, and was part of the National Birth
Defects Prevention Study (1997-2005), an ongoing multisite, population-based, case-control
study evaluating more than 30 major structural birth defects (nonstructural outcomes such as
arrhythmias were excluded). Between 6 weeks and 2 years after their estimated delivery
date, women were invited to participate in an hour-long computer-assisted telephone health
history interview. Opioid exposure was coded for use of =1 opioid product, prescribed for
any duration, dose, and frequency. All multivariate logistic regression models were adjusted
for confounding demographic factors, including maternal age, body mass index, smoking
status, race, education, and study center. Excluded from analyses were women with pre- and
intrapartum diabetes (due to its independent association with birth defects) and women who
reported illicit opioid use.

Prescribed opioid use was reported for 2.6% (454) of 17,449 case mothers and 2.0% (134)
of 6,701 control mothers. Codeine (34.5%), hydrocodone (34.5%), and oxycodone (14.4%)
were the most commonly prescribed opioids. Information regarding the reason of use was
collected for only 66% of women exposed to opioids; the main reasons included surgical
procedures (41%), infections (34%), and chronic diseases (20%; presumably where chronic
pain would be captured). Maternal exposure to opioids was associated with cardiac defects
in neonates including conoventricular septal defect, atrioventricular septal defect, atrial
septal defect, hypoplastic left heart syndrome, tetralogy of Fallot, and pulmonary valve
stenosis. Maternal exposure to opioids also was associated with noncardiac birth defects
including spina bifida (odds ratio [OR] 2.0, 95% confidence interval [CI] 1.3-3.2) and
gastroschiasis (OR 1.8, 95% CI 1.1-2.9). When the researchers narrowed their definition of
opioid exposure to the month prior to conception and up to 2 months after conception, the
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association between opioids and teratogenic effects strengthened. Using these criteria,
hypoplastic left heart syndrome—a condition strongly linked to infant mortality [98]—had
the highest OR (3.7, 95% CI 2.1-6.6). The researchers were unable to provide safety or risk
rankings for the various opioids studied. Interpretation of this study is complicated by the
fact that some unknown fraction of women in the study was presumably exposed to opioids
for a relatively short duration to treat acute pain. The findings suggest that opioid drug use in
the first trimester is associated with some teratogenic risk, with insufficient evidence to
determine a safe level of exposure. Recommendations regarding cautious prescribing of
opioids for chronic pain in pregnant women and in women contemplating pregnancy may be
found elsewhere [99].

Additional Neonatal Risks

A common practice for women taking daily opioids during pregnancy is to continue the
opioid schedule until delivery to mitigate possible consequences of opioid intrauterine fetal
opioid withdrawal and risk for early labor and mortality [100]. While a continuation strategy
may mitigate risks associated with withdrawal, it may promote several other severe health
risks.

Chronic opioid use during pregnancy has been associated with low birth weight, premature
birth, hypoxic-ischemic brain injury, prolonged QT syndrome, neonatal withdrawal
syndrome, and neonatal death [101]. A challenge of opioid and fetal outcomes research is
the convergence of other maternal factors that may contribute to poor outcomes [84]. For
example, one study found that neonatal risk may be lower when methadone is prescribed for
chronic pain management rather than for opioid dependence treatment [102], but other
maternal factors may account for the observed differences in neonatal outcomes. Higher
doses of antenatal methadone in tolerant mothers do not seem to increase complication rates
[103]. Methadone is associated with dysrhythmias and prolonged QT intervals, and may
cross the placenta with similar cardiac effects in neonates [104]. Parikh et al. examined
electrocardiograms (ECGs) in newborns of mothers taking methadone therapy for opioid
dependence (not for pain treatment) compared with matched control newborns born to
women not taking methadone and noted significantly prolonged corrected QT (QTc) interval
in on the first two days of life [83].

Breast-feeding

Opioids are commonly prescribed for women in the postnatal recovery period, and patients
who were on chronic opioid therapy prepartum may continue taking the prescriptions while
breast-feeding. A review of the literature reveals conflicting data and suggestions about the
use of opioids in breast-feeding women.

Oxycodone concentrates in breast milk and is detectable in mothers” milk within 24 hours.
Oxycodone levels found in breast milk correlate with maternal plasma levels and can result
in detectable serum levels in the infant, although a recent study found the infant serum levels
were below the arbitrary safety benchmark of 10% of a therapeutic concentration [105,106].

A recent pharmacokinetic study examined breast milk hydrocodone and hydromorphone
levels in 30 mothers using hydrocodone bitartrate for acute postpartum pain [107]. The
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authors of the study reported that on average fully breast-fed neonates received 1.6% of the
maternal weight-adjusted hydrocodone dosage. While the total median opioid dosage from
breast milk was 0.7% of a therapeutic dosage for older infants—well below the standard
benchmark for acceptability during breast-feeding— the authors still cautioned against
prolonged use of high doses of opioids in nursing mothers.

Codeine use while breast-feeding was associated with divergent findings in the literature. A
review on the safety of codeine use by breast-feeding mothers reported an association
between codeine and central nervous system events in breast-fed infants, including apnea,
bradycardia, drowsiness, and cyanosis [108]. Women with a specific cytochrome P450 2D6
(CYP2D6) genotype rapidly metabolize codeine into morphine, which could result in high
breast milk and plasma levels of full-term neonates [109]. In fact, an infant death caused by
opioid toxicity has been reported in a breast-feeding woman taking postpartum codeine
[110,111]. Genetic/pedigree screening for the P450 2D6 genotype is not standard practice
[111] so women and the clinicians caring for them are typically unaware whether they are
rapid metabolizers of codeine who may inadvertently expose newborns to increased risk of
opioid toxicity [110].

Prior to the recent report of an infant death associated with codeine and breast-feeding, the
American Academy of Pediatrics (2001), the U.S. FDA, and groups of researchers
considered codeine compatible with breastfeeding, with minimal risks to the breast-feeding
infant [106,112,113]. Notably, recommendations regarding opioid safety were established
for short-term use of the drugs (e.g., 72 hours post-Cesarean section [106]; recovery from
delivery) and not for indefinite scheduled dosing for a preexisting chronic pain condition.
Subsequently, greater caution has been advised, with the 2007 warning issued by the FDA
[114] suggesting a transition to non-opioids [115]; others called for the phasing out of
codeine [116].

For all postpartum opioids, risks may be attenuated by the volume of exposure in the
neonatal period, as infants ingest small amounts of breast milk in the first few days of life. In
addition, newborns who were exposed to opioids in utero (either prescribed or illicit) may
respond to postnatal opioid exposure via breast milk differently from those with de novo
opioid exposure after birth. We found no studies describing risks specifically associated with
breastfeeding in infants of mothers on regular opioid therapy for non-obstetric chronic pain,
although findings from the acute pain literature suggest that there are likely to be risks in
infants of breast-feeding mothers using opioids chronically. Some have cautioned that an
increase in opioid dose during the nursing period has the potential for serious adverse effects
[117]. There has been a call for maternal education, particularly in cases where long-term
opioid use cannot be avoided, so that breast-feeding mothers may be vigilant for warning
signs of toxicity in their infants [115].

Long QT Interval

Sex is a predictor of variability in QT intervals on the ECG. Sex differences in the QTc
interval emerge at puberty [118] and decline at menopause. Normal QTc intervals are
shorter for women than for men. Among acutely ill patients, women are more likely to have
long QT intervals [119]. Long QT intervals are associated with torsades de pointes, a type of
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ventricular tachycardia found to be more prevalent in women [120]. Sex steroids may
influence women’s susceptibility to torsades de pointes [121,122] based on studies
suggesting the temporal occurrence of prolonged QTc during a woman’s fertile years. The
risk of torsades de pointes increases with longer QTc intervals, with severe QTc
prolongation uncommon. Taken together, the evidence suggests that fertile women may be
more susceptible to risks associated with drugs that prolong QT intervals than men.
Methadone is a well-recognized cause of QT prolongation in adults that can result in
torsades de pointes [123]. Because of this potential complication, American guidelines for
adults recommend routine ECG screening of patients receiving methadone, although these
recommendations are not based on data showing improvement in clinical outcomes after
initiation of routine ECG screening, and have been the subject of controversy because of
uncertain cost-effectiveness, particularly in low-risk patients on low doses [124,125]. The
true prevalence of QT prolongation with methadone is unclear, with an estimate of QTc
above 500 ms ranging from 2-10% [126] and the relationship of dose to QT prolongation is
not linear [126].

Non-methadone studies on cardiac risk are sparse. Prolongation of the QTc interval has been
reported with buprenorphine [127], a mixed agonist/antagonist opioid with multiple
formulations and varied uses, and a warning of possible QT prolongation is included in
some versions of the package insert for buprenorphine products. One cross-sectional study
of chronic pain patients on long-term opioids showed that higher oxycodone dose was
associated with longer QTc interval, thus suggesting increased risk associated with this drug
[128]. The authors of the study speculated that high levels of oxycodone could lead to hERG
channel inhibition, QTc prolongation, and sudden cardiac death [128]. The positive finding
for cardiac risk described in this study was specific to high-dose oxycodone and was not
observed with tramadol or morphine.

Sleep and Opioids

Sleep disturbance accompanies many or most chronic pain conditions [129-132] including
diabetic neuropathy [133], fibromyalgia [134,135], chronic low back pain [136], and
osteoarthritis [137]. Sleep discontinuity has been shown to impair endogenous pain-
inhibitory function and increase spontaneous pain in women [138]. Disturbed sleep is itself a
risk factor for chronic pain, and impaired endogenous pain-inhibitory function has been
demonstrated in women with fibromyalgia [139].

It is true that some evidence supports improvement in subjective sleep outcomes with
effective opioid therapy [140,141], but substantial data suggest that opioid use is associated
with obstructive and central sleep apnea, disordered sleep, altered sleep architecture,
daytime somnolence, and hypoxemia [142-149]. These opioid-induced sleep perturbations
may promote pain pathophysiology and therefore attenuate analgesia.

It is generally accepted that men are at increased risk for sleep apnea [150], but at least one
study that examined opioids and sleep noted a high rate in women studied (50%) [145].
Sleep apnea may be underdiagnosed in women, as some research suggests that they are less
likely to undergo sleep studies [151]. In a study specifically looking at gender differences in
sleep, Wahner-Roedler et al. noted that women undergoing polysomnography were more
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than twice as likely to use sleep medications than men and more likely to have several
conditions associated with abnormal sleep including obesity, fibromyalgia, depression, and
IBD [152].

It is likely that opioids influence both central and obstructive sleep apnea. Central
suppression of respiratory drive leading to apnea is a known effect of opioids and is the
primary cause of opioid overdose death. Obstructive sleep apnea is generally more common
and is more frequently diagnosed than central sleep apnea in patients taking opioids
[146,149,153], although it is unlikely to be a causal association [144,148,154,155].

In a study of acute administration of opioids to healthy pain-free adults, opioids were
associated with disrupted sleep architecture including reduced slow wave sleep and impaired
rapid eye movement sleep compared to placebo [143,156]. Slow wave sleep (the early part
of nocturnal sleep) is when growth hormone and cortisol (among other mediators) exert
influence on the expression of pro- and anti-inflammatory cytokines. A study of healthy men
revealed that disturbed sleep leads to the suppression of the immune system (decreased NK-
cell activity and T-cell function), dysregulation of cytokine production, and decreased
growth hormone [157]. As such, the slow wave sleep has been identified as being
predominant in the regulation of the immune function during nocturnal sleep [157]. It is not
known how this opioid effect on slow wave sleep impacts opioid endocrinopathy in women.

Polypharmacy

Women prescribed with opioids are at risk for polypharmacy. Fillingim et al. conducted a
cross-sectional study of data from chronic spinal pain patients undergoing evaluation at a
multidisciplinary pain treatment center [158]. They reported that women taking opioids were
more likely to be taking a greater number of other medications than non-opioid-using
women with chronic pain. Specifically, women using opioids were more likely to be on an
anti-depressant (P = 0.0005), and more likely to be taking a muscle relaxant (P = 0.03),
suggesting that women taking opioids tend to be more pharmaceutically complex [158].
Polypharmacy in women taking opioids presents additional risk for drug—drug interactions
and additive side effects. For instance, researchers used a Medicare and a large commercial
claims database to examine drug : drug interactions among osteoarthritis patients taking
CYP450-metabolized opioids [159]. Women were found to be significantly more likely than
men to experience a drug : drug adverse event (28.4% vs 21.0%, respectively).

Opioid-Induced Bowel Dysfunction (OBD)

OBD is the most common and persistent adverse effect of long-term opioid use [160].
Female gender is a risk factor for chronic constipation [161,162], the most common and
frequently studied component of OBD. Other symptoms include nausea with or without
emesis, reflux, pain, bloating, and cramping. OBD is a predictable risk for women but the
data do not clearly indicate that women are at greater risk than men. Rosti et al. examined
OBD in 2,324 patients; two-thirds of the sample had cancer pain, while the remaining one-
third had chronic non-cancer pain [163]. The researchers found that 64% of opioid users
experienced OBD despite laxative use in 90% of opioid users. Female sex and age >70 years
were significant risk factors for OBD, although the sex and age differences were at least
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partially accounted for by cancer status [163]. Other studies have either found no
statistically significant sex differences in risk for OBD [164] or did not employ multivariate
analysis to examine such differences [165,166]. The risk for constipation—the most
common opioid bowel symptom—has been shown to increase with duration of opioid
therapy and appears unrelated to opioid dosage [164] and to sex [163].

Tolerance, Opioid-Induced Hyperalgesia (OIH), and Physical Dependence/Withdrawal

Tolerance (the requirement for a higher dose to maintain effect), physical dependence
(defined as a state in which an abstinence syndrome occurs when opioids are withdrawn
suddenly or tapered too quickly, or when an opioid antagonist is administered), and OIH
(the paradoxical lowering of nociceptive threshold with opioid administration) are
physiological responses to opioid administration that have repeatedly been shown to differ
across sexes in animal models [167]. In addition to hormonal and genetic factors, the opioid-
receptor binding properties of the drug investigated, potency, and dose all appear to play a
role in variable expression of these differences. In humans, the experimental and clinical
data are less developed, making it difficult to draw clinical conclusions, particularly for
chronic opioid administration [168,169]. We briefly review preclinical animal data to
provide some context to interpret the relatively sparse human data.

In rodents, tolerance to morphine tends to be more prominent in intact male animals and is
attenuated in both male castrated animals [170] and female ovariectomized animals [171].
Additionally, development of tolerance varies with the estrous cycle and estrogen
supplementation [172]. N-methyl-D-aspartate (NMDA) antagonists do not appear to inhibit
tolerance in female mice [173], while flumazenil (a benzodiazepine antagonist) diminished
tolerance in female—but not male—rats [174], highlighting the complexities of sex
differences in development and abatement of tolerance and rendering the implications of
these findings uncertain in regard to humans.

Indeed, the human data are far from clear. Studies are limited and characterized by
imprecise distinctions between tolerance and OIH, and most studies/ observations have
focused on acute pain and short-term opioid administration. We did not identify any human
studies that examined sex differences in opioid tolerance with long-term therapy, although at
least one long-term prospective study did find more male than female tolerance [175].

In the taxonomy of pain issued by the International Association for the Study of Pain,
hyperalgesia is defined as “increased pain from a stimulus that normally provokes pain”
(http://www.iasp-pain.org/AM/Template.cfm?
Section=Pain_Defi...isplay.cfm&Content|D=1728#Hyperalgesia), and OIH is not defined.
In the past, hyperalgesia was heralded as a sign of neuropathic pain, but subsequent
examination of many chronic pain conditions revealed a component of hyperalgesia in a
subset of chronic pain patients without the presence of neuropathic pain. Many of these
conditions—headache [176], fibromyalgia [177], and IBD [178], to hame a few—
disproportionally impact women, suggesting that many women are likely to experience
hyperalgesia as part of their chronic pain experience, regardless of opioid exposure.
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Regardless of underlying diagnosis, opioid administration may lead to decreased nociceptive
threshold and OIH, with or without the presence of chronic pain, such as methadone
maintenance treatment for opioid dependence [179-185]. OIH is variably assessed and
defined in animal and human studies. In routine clinical practice, it may be difficult to
distinguish OIH from tolerance, disease progression, limited coping skills, catastrophizing,
or other confounding factors. The pro-nociceptive elements of OIH may lead to the clinical
response of dose escalation, which may be variably labeled as tolerance or OIH. Limited
evidence suggests that withdrawal of opioids may reduce OIH [186-189] and that
gabapentin [190] or ketamine [191] may at least temporarily improve OIH. However,
challenges in defining, identifying, and treating OIH contribute to discordance regarding its
significance in clinical practice [192-200]. Several studies demonstrate that duration and
dosage of opioid therapy correlate with OIH [201,202]. In one study, OIH was noted to
develop within 1 month of initiation of opioid therapy for chronic low back pain [203]; sex
differences were not explored. Clinically, the development of OIH with chronic
administration is particularly relevant. Cohen et al. examined the response to a standardized
painful stimulus (injection of 1 mL of lidocaine subcutaneously) in 355 patients with pain
scheduled for an interventional procedure, asking them to rate both the pain and
unpleasantness of the injection [201]. Not only did they find higher opioid dose and duration
of opioid treatment were directly associated with more pain and unpleasantness, women also
reported higher scores on both variables and baseline pain scores correlated with both
measures as well. In a methadone maintenance population, Compton et al. investigated the
hypothesis that adding the NMDA antagonist dextromethorphan would alter experimental
pain tolerance [204]. There was no benefit to adding the dextromethorphan, and in fact there
was a paradoxical effect with women, demonstrating decreased pain tolerance compared
with men given dextromethorphan.

Chen et al. investigated OIH and found that chronic pain patients prescribed with opioids
had decreased heat pain threshold and exacerbated temporal summation of the second pain
to thermal stimulation compared with non-pain patients and chronic pain patients not
prescribed with opioids [202]. Women were slightly overrepresented in the study population
(61%). While many clinical factors were examined, gender differences on quantitative
sensory testing (QST) were not assessed. The authors did note that morphine equivalent
dose was a factor, with higher doses correlating with changes in QST. In a study looking at
both cold pain perception and diffuse noxious inhibitory control (DNIC) in patients with and
without opioid management of their chronic pain, only men taking opioids had decreased
magnitude of DNIC, suggesting that women were less susceptible to this opioid effect [205].

In summary, the concept of OIH is a relatively new area for research in chronic opioid
therapy, and the early data suggests sex-specific differences likely exist. Sex/gender
differences may be magnified when baseline pain scores, duration of opioid exposure, and
dose are independent risk factors for OIH, when one considers that women are more likely
to be prescribed with opioids in the first place, stay on them for longer periods of time, and
achieve higher doses [3,18,206].

Opioid dependence is a challenging term, because it can be used to describe two different
situations. In mental health circles, the focus is on an individual’s inability to stop taking a

Pain Med. Author manuscript; available in PMC 2016 March 21.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Darnall et al.

Older Age

Page 16

drug despite it being in her/his best interest to do so, accompanied by the inability to control
drug-taking behavior. Adding the word “physical” shifts the focus to a state in which an
individual has a physiological dependence on the substance, such that if it is withdrawn or
an antagonist is administered they will experience characteristic behavioral and
physiological symptoms and display physical signs of an abstinence syndrome. An
individual may have physical dependence to a psychologically inert substance such as a
cardiovascular drug [207,208], but in the case of opioids, clinical “dependence” involves the
melding of psychological and physiological issues. While physical, observable signs may be
noted (e.g., diarrhea, piloerection, restlessness, lacrimation, yawning, etc.), the
psychological components are inextricably linked to the patient experience of withdrawal
and assessment of withdrawal typically involves a mixture of signs and symptoms [209].

In animals, physical dependence and opioid withdrawal are associated with objective,
quantifiable signs as weight loss, “wet-dog” shakes, diarrhea, and jumping. While sex
differences have been found in mouse and rat models of withdrawal and dependence, the
findings do not easily generalize to humans. The preclinical data vary by species [167], the
timing for inducing withdrawal is short, antagonists are often used to precipitate withdrawal,
some of the behaviors are unique and not exhibited in humans, and the psychological
variables that accompany dependence (e.g., craving, social milieu, mood) cannot be
replicated in animals.

Human studies of physical opioid dependence and withdrawal tend to focus on opioid-
abusing patients with rec-reational use rather than pain treatment as the main reason for their
physical dependence. In general this body of research has not assessed sex differences. An
Austrian study compared withdrawal between women and men entering a maintenance
program. The authors noted that gender differences were small, with women evidencing
more physical symptoms of withdrawal (appetite, muscle twitching, vomiting, depression all
at least 50% increase), and poorer self-reported quality of life, suggesting a larger burden of
withdrawal for women [210].

The risks of opioid therapy vary by age for women. Older women may be more susceptible
to the negative consequences of opioids, such as respiratory depression, sedation, cognitive
effects, constipation, drug—drug interactions (due to polypharmacy or impaired metabolism),
and accidental overdose. A recent review and meta-analysis of outcomes associated with
long-term opioid use in older adults concluded that the long-term safety, efficacy, and abuse
potential remains undetermined [211], and the relevant sex differences remain poorly
understood.

One study reported improved outcomes for elderly nursing home residents with persistent
nonmalignant pain taking no analgesics (N = 1,467) or different classes of analgesics (N =
2,202) for at least 6 months [212]. Long-acting and short-acting opioids were analyzed
separately. While data for men and women were not examined separately, the opioid sample
was comprised mainly of women (87.5% for long acting, 88.9% for short acting). The
authors reported a trend toward improved social engagement for those taking long-acting
opioids compared with those in the non-opioid group. However, interpretation of these data
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(and for other specific quality of life indicators) is limited by small cell sizes (e.g., 11-24 in
the opioid groups being compared with as many as 237 in the no analgesics group) and
limited statistical power to evaluate associations.

Falls and fracture risks are greater in older women taking opioids compared with women
with chronic pain not taking opioids [213], and risk appears to increase directly with opioid
dose. Indeed, older women taking =50 mg/ day of morphine equivalents have a twofold
increased risk of fracture. Another study of two statewide pharmaceutical programs
examined risk of fracture in adults with arthritis =65 years of age (N = 17,310) initiating
either opioids or nonsteroidal anti-inflammatory drugs (NSAIDs) [214]. The sample was
overwhelming female (84%) with a mean age of 80 years (standard deviation = 7.0). The
researchers reported 587 fractures among the opioid users and 38 among NSAID users
(hazard ratio = 4.9, 95% CI 3.5-6.9) [214]. Fracture risk increased with greater dosage and
with short-acting opioid use. Falls and fractures may be caused by dizziness [215], sedation,
or other factors. While more research is needed to determine cause, the risk of falling
suggests that caution should be used when prescribing opioids in women 60 or older— the
age group that is currently the most likely to receive opioid prescriptions.

Given the previous findings, it has been suggested that fall risk may be attenuated by
avoiding short-acting opioids in older women, although no studies have evaluated the
effectiveness of such a strategy [214]. Fall risk may also be mitigated by a quick follow-up
after initial opioid prescription to determine whether opioid initiation impaired cognitive,
balance, or strength capacity, any such impairment may be considered relative
contraindication for continued use due to a potential increase in risk for falling. It has been
suggested that a fall risk management plan should be discussed with family and/or
caregivers prior to prescription in older adults [216].

Outcomes for Surgery and Other Medical Procedures

One study examined the impact of chronic opioid use as a risk factor for postsurgical pain in
women undergoing gynecological surgery. Information on pain characteristics, opioid use,
and psychological factors were collected prior to and 6 months after surgery. Women taking
long-term opioids prior to surgery were 2.0 times more likely (range 1.2-3.3) to report
chronic postsurgical pain than those not taking opioids. Among women with preoperative
pelvic pain, those taking opioids were 30% (RR = 1.3; 95% CI 0.8-1.9) more likely to report
chronic postsurgical pain than those not taking opioids [217].

Recent research has examined long-term opioid use and found associations between long-
term opioids and poorer outcomes for surgery [218] and epidural steroid injections [219].
Overall, the studies are small and sparse, sex differences analyses were not performed, and
interpretation of findings is unclear due to limited matching of patient comorbidities.

Poisoning/Unintentional Overdose

Higher doses of opioids are directly associated with increased risk of opioid overdose for
both sexes [220- 222]. While women are often prescribed higher doses than men [20], sex
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differences for opioid overdose rates have been both confirmed [223] and disconfirmed
[221], leaving an unclear determination of the relative risk for women. In terms of
unintentional poisoning, overdose deaths have tripled among women since 1999, and the
profile of poisoning agents has changed, with greater increases in opioid-related poisoning
hospitalizations seen for women but not for men. One study examined rates of poisoning
hospitalizations in young women (18-44 years of age) for the years 1998-2006 [224].
Opioids accounted for 6.5% of the total 635,886 poisoning hospitalizations (N = 41,333).
Data were then broken down by type of poisoning: intentional (433,877), unintentional
(101,680), and undetermined intent (99,706). The unintentional poisoning category included
excessive opioid use for medical or recreational use. In the medical realm, examples of
factors related to poisoning could include overprescription, overuse by the patient, adverse
effects, or toxicity related to drug—drug interactions. While data were not broken down by
substance abuse and mental disorder comorbidity or by poisoning agent, in aggregate, 41%
of unintentionally poisoned women had comorbid substance abuse and 42% had mental
disorder diagnosis. While coding of diagnoses has its limitations, the majority of
unintentional overdoses (60%) were not coded as substance abuse related and thus are likely
to reflect risk associated with medical use of opioids. Unintentional opioid poisoning
increased sharply over the study period (P< 0.0001), indicating a worrisome trend in
poisoning risk for women that has been confirmed by other researchers [225].

Researchers have noted that overdose trends mirror prescribing patterns [226]. At the
individual level, prescription shopping and/or doctor shopping appears to predict risk for
overdose in women. One state-wide study examined patterns of abuse among unintentional
pharmaceutical overdose fatalities [227]. The researchers reported that prescribed opioids
were present in 44% of fatality cases. Among decedents, women were more than twice as
likely as men to have received prescriptions from =5 clinicians in the year prior to their
death, as evidenced by controlled substance monitoring program records [227]. Women are
more likely to receive opioids from doctors, and these data show they are also more likely to
doctor shop with fatal consequences, suggesting that effective use of information from
prescription drug monitoring programs might mitigate the risks. Other contributory factors
to overdose risk may include psychiatric comorbidity, polypharmacy, and higher doses of
opioids, although more research is needed to better describe the impact and relatedness of
these factors.

Psychological/Behavioral Risks and Consequences

While it is tempting to conclude that greater pain intensity in women drives opioid
prescription, the empirical evidence suggests that psychosocial factors often mediate the
relationship between sex/gender and prescribing of opioids. A growing body of evidence
from multiple groups of independent researchers has shown that psychological factors either
predict or strongly associate with receipt of opioid prescription [81,228-232]. Psychological
comorbidities are common in people with chronic pain [229,233,234], and one study
suggested that symptoms of depression predict the longitudinal trajectory of chronic pain
[235]. Certainly, chronic pain, pain-related functional deficits, and reductions in quality of
life are associated with depressive symptoms. While it may be assumed that treating pain
with opioids will lead to reductions in depressive symptoms, supportive data are limited and
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some studies suggest that long-term opioid use is associated with increased levels of
depression [236]. One important factor to consider is the limitation of opioids in treating
pain. In fact, rarely do opioids “remove” or “cure” chronic pain. A pooled analysis of four
studies of oral opioids showed a standard mean pain reduction of 1.6 points (on a 0-10
numeric rating scale) [237]. While such differences may be statistically and even clinically
significant, for the majority of patients on opioids, chronic pain remains a condition that
must be managed and one that remains heavily influenced by biopsychosocial factors. As
such, the need for proper assessment and treatment of psychological comorbidities in
women with chronic pain is underscored.

Most likely it is the combination of chronic pain and the presentation of psychopathology,
emotional distress, and other factors that influences whether the female patient leaves her
doctor’s office with a prescription for opioids. There is at least suggestive evidence that
higher levels of symptoms of psychopathology may associate with decreased opioid
responsiveness in both sexes. One study examined the response to opioids of patients with
chronic low back pain using a double-blind, placebo controlled, randomized crossover
designed trial. Participants were stratified into three levels psychological symptom severity
(low, moderate, and high). Participants in the higher psychological symptom severity groups
(including anxiety, depression, and other factors) not only had more disability and less
mobility, but also reported poorer pain relief with the acute administration of an opioid than
those with less psychopathology [238]. Additionally, clinical trials on the safety and efficacy
of analgesics including opioids typically exclude patients with anxiety and depression [239],
so that the drugs are poorly studied in this patient population [21].

On the whole, data regarding long-term opioid use, psychological factors, and risks for
women relative to men are lacking. Few studies have examined sex differences. In the
following, we mainly review what is known regarding the risks for both sexes (as these data
pertain to women) and focus on women-specific data where possible.

The literature suggests that a bidirectional relationship exists between depression and opioid
use among people with chronic pain. One study of people with chronic pain found that those
who take opioids regularly have a higher occurrence of depression compared with those who
do not take opioids (28% vs 19%, P = 0.012) [236]. Viewed from the other direction,
chronic pain patients who have experienced a recent depressive episode (within the past 2
years) are more likely to be prescribed opioids and to have concurrent use of sedative-
hypnotic drugs than people with no recent history of depression [21]. Indeed, the gender-
neutral association between opioid prescription and depression is robust, spans multiple
independent research groups [21,236,240,241], supports the link between psychopathology
and opioid prescription, and suggests a possible risk for polypharmacy because of the need
to address both the depression and the pain.

The link between depression and opioid use is particularly relevant to women given their
greater prevalence of both conditions. The lifetime female : male relative risk for major
depressive episode is 1.7 [242]. One national database study of 131,535 adults showed that
women are almost twice as likely as men to have depression (prevalence rate 9.1 vs 5.0,
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respectively), and women with various chronic pain conditions were more likely have
comorbid depression [243].

Women who have had a recent depressive episode or who exhibit negative affect (a
symptom of depression) are more likely to be prescribed opioids [179,180,185]. A 10-year
follow-up study of people with chronic pain who received multidisciplinary pain treatment
revealed that people taking opioids 10 years post-inpatient treatment were more likely to be
depressed than those who were not taking opioids [236]. Some work has suggested that
underlying psychological characteristics, including anxiety and negative affect, are
associated with reduced opioid analgesia in people with chronic pain [238]. Long-term
opioid prescription in women may influence neurotransmitters, the immune system, sex
steroids, the HPA axis, sleep, and cognitive function—all factors affecting mood. However,
teasing out effects of opioids from the effects of chronic pain itself requires more definitive
study.

Outside of the substance abuse literature, most studies on anxiety and opioid use have not
examined sex effects. In general, for both sexes, anxiety is directly related to opioid use.
One study examined the independent effect of anxiety disorder diagnosis and found it
predicted heavy opioid utilization for privately insured patients only, and not for Medicaid
patients [244]. In a population-based study (N = 9,279), Sullivan et al. showed that among
persons with chronic pain, those who had a diagnosis of either panic disorder or generalized
anxiety disorder within the past year were significantly more likely to report regular use of
prescribed opioids [230]. Indeed, the likelihood for opioid use was roughly sixfold greater
for those with panic disorder and almost fourfold greater for those with generalized anxiety
disorder compared with those who had no opioid use in the past year.

Activation of the opioid system leads to anxiolytic responses in healthy people and in people
with anxiety disorders [245]. The relationship between the opioid system and anxiolysis may
serve an adaptive function. However, for women with chronic pain and concomitant anxiety
—whether pain related or not—anxiolysis may serve to reinforce use of prescribed opioids.
Clinical studies are needed to assess the effects of opioid use on anxiety (and vice versa)
specifically in women with chronic pain.

Pain Catastrophizing

It is useful to broaden the conversation of opioids and psychological factors beyond anxiety
and depression. While not a formal psychiatric diagnosis, pain catastrophizing is an
important cognitive and emotional construct that has been shown to potently influence the
experience of pain and pain outcomes [246-256]. Catastrophizing is composed of the
cognitive aspects of rumination and magnification of pain, and the emotional aspect of
feeling helplessness over pain [257]. Catastrophizing has been shown to predict poor
response to opioid treatment in healthy adults [258,259]. While a female predilection for
pain catastrophizing has been reported in healthy samples exposed to pain stressors
[256,260,261], data are mixed [258]. The specific impact of catastrophizing on opioid use in
women with chronic pain is poorly defined. One study linked catastrophizing to greater
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usage of non-opioid pain medication in adolescent girls compared with boys [262]; future
studies may determine whether this finding extends to opioid use in women in other age
groups.

Patient Behaviors

Function

The literature shows that individual characteristics and psychosocial factors strongly predict
prescription for long-term opioid therapy [21,263] for both sexes [21,261]. Relevant
individual characteristics include psychiatric diagnoses [230], frequency of medical service
utilization [20,264], smoking status [265,266], and pain-related functional impairment
[81,263]. A seminal study of predictors of physician opioid-prescribing patterns by Turk and
Okifuji showed that male and female patient behaviors exhibited during the medical visit
significantly predicted physicians’ writing of opioid prescriptions, while pain intensity,
demographic factors, and objective physical pathology were non-influential [263]. Specific
behaviors included negative affect, facial expressions of distress, distorted ambulation or
posture, and avoidance of activity. The authors noted that office visit pain behaviors may be
the result of behaviors that have been reinforced over time. Other work has shown that
negative affect predicts poorer response to opioid analgesia [267].

In terms of other behavioral predictors for opioid use, high spousal solicitousness has been
associated with increased likelihood of opioid use for women with chronic pain but not for
men [268]. More studies are needed to describe the psychosocial factors that influence the
pathway by which women arrive at—and remain on—opioids.

While the goal of opioid therapy may be pain reduction and associated functional
improvement, a recent Cochrane review concluded that insufficient evidence exists to
support a determination of long-term opioid use as beneficial on functional status in chronic
pain patients of either sex [17]. Poorer function has been reported for women prescribed
with opioids compared with those not prescribed opioids, consistent with other mixed-sex
studies [81,269]. Lastly, another study examined follow-up outcomes for patients who
attended a multidisciplinary pain treatment program 10 years prior [236]. The authors found
that at 10-year follow-up, men and women taking opioids had significantly lower (worse)
scores on the Short Form 36 (physical functioning, social functioning, general health, mental
health, and vitality) compared with nonusers of opioids. Caution must be used in interpreting
these associations, as matching for important patient characteristics within groups, such as
medical comorbidity, is rare or absent. Regardless, we found no evidence to suggest women
are at greater risk than men.

Smoking Status

Studies have shown that smoking status is associated with early opioid prescription
following low back injury [270] and with long-term opioid use (24-month follow-up) in
back pain patients [271]. One study of 5,292 individuals with chronic pain found that opioid
and smoking status were strongly related. Opioid users were more than twice as likely to be
a daily smoker than non-opioid users (OR = 2.19, 95% CI = 1.49-3.23) [272]. The data were
adjusted for sex, and specific sex differences for smoking risk were not assessed. Smoking is
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also associated with depression, greater pain intensity [266,273], and is a risk factor for
greater use of opioids. Hooten et al. showed that current smoking status is associated with an
average 27 mg increase in baseline morphine equivalent dose. This relationship between
smoking and opioid dose is similar or greater for men than for women [266,270,271].
Similarly, the collective data suggest that smoking confers equal risk to women and men for
receipt of opioid prescription [270] and duration of use [271].

Aberrant Behaviors/Misuse/Abuse

Use of prescription opioids is associated with some risk of abuse or misuse [274]. Studies on
the effect of sex on opioid misuse among opioid-prescribed patients are inconsistent, with
one study showing male sex predicted prescription drug use disorder among primary care
patients with chronic pain [275]. A review conducted by Turk et al. reported that among five
studies that addressed sex as a predictor of opioid misuse, none found a positive association
with patient sex [276]. Studies from the substance abuse literature suggest that women are
more likely to use opioids for nonmedical purposes [31] and to demonstrate analgesic drug
problem use [31,277-279], although none of these studies were specific to chronic pain and
only one study examined pain as a variable of interest [277]. One small study indicated that
women are more likely to hoard unused medication (68% vs 48%, P = 0.04) than men [280],
although this behavior could be a marker for either aberrant intention or for undertreated
pain [281]. Knowledge regarding opioid misuse/abuse in women is limited because studies
frequently do not examine sex differences [282-284].

Jamison et al. conducted a multisite longitudinal study using self-report measures, a
structured interview, and results from a urine toxicology screen to examine sex differences
in the clinical correlates of opioid misuse among patients taking opioids for chronic pain
[285]. No sex differences were found for overall risk for aberrant drug behavior (as defined
by abnormal urine screens and the Aberrant Drug Behavior Index). Risk for opioid misuse in
women was predicted by history of physical and sexual abuse, psychiatric diagnoses, and
individual mood disorder items of the Prescription Drug Use Questionnaire.

In contrast, a large epidemiological study (N = 31,844) examined the risks for possible and
probable opioid misuse among recipients of chronic opioid therapy in commercial and
Medicaid insurance plans and found increased risk for women [23]. The investigators
calculated an opioid misuse score designed to detect patients receiving excess medication or
accessing multiple opioid sources, composed of four factors: days supplied of short-acting
opioids, days supplied of long-acting opioids, number of opioid pharmacies, and number of
opioid prescribers [23]. This study utilized an index date as first use of opioids and
examined data for each participant over the next 12 months. Study outcomes were risk for
“possible” and “probable” misuse. Results showed that women comprised the majority of
long-term opioid users (72% of Medicaid and 59% of commercially insured). For privately
insured patients, women were more likely to possibly misuse (OR = 1.06, 95% CI 1.01,
1.12, P =0.025) or probably misuse (OR = 1.09, 95% CI1 0.98, 1.21, P < 0.001) opioids than
men. Interestingly, among Medic-aid patients, there was no sex difference for possible
misuse of opioids, and women were less likely to probably misuse opioids (OR = 0.69, 95%
Cl1 0.52, 0.88, P < 0.001) suggesting sex differences by socioeconomic status. It did not
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appear that the data were examined for age and gender interactions; however, the overall
sex-neutral finding was that age was inversely related to misuse scores.

Cicero et al. showed that for men and women taking long-term opioid therapy for chronic
pain, sex differences exist in the profile of substance abuse. The incidence of alcohol abuse
predominated in men (2:1 alcohol vs opioid problem use), while women on long-term
opioids were twice as likely to abuse their opioids than alcohol [20].

Indeed, women seeking treatment for opioid abuse are significantly more likely than men to
report that their first opioid exposure was in the form of a legitimate prescription (85% vs
79%, respectively) [277]. Although women in each age group were more likely than men to
receive prescribed medications, sex differences were significant only for the 21-30 and 31—
40 age groups (P < 0.05 and P < 0.01, respectively); it should be noted that the researchers
examined 11 drugs, 3 of which were non-opioid. Therefore, for women, the prominent
pathway to aberrant opioid use appears to be medical and is more likely to be pain-related.
While multiple studies have shown that women’s greater likelihood for opioid receipt is
influenced by individual and psychological characteristics, such as anxiety and depression
[263], it is important to distinguish between psychological risk for opioid prescription and
risk for opioid misuse/abuse. Unipolar depression and anxiety are predictors of opioid
misuse for both genders in some studies [286-288], but not in others [284,289,290]. Such
conflicting evidence makes it difficult to draw firm conclusions regarding the association
between these psychopathologies and misuse behavior.

Another national study examined pathways to opioid abuse, 1,408 males and females
seeking treatment for opioid abuse [277]. While this was not a pain study, 70% of women
said their first-time opioid use was for pain control (vs 62% of men). Eighty-five percent of
women and 79% of men reported first exposure to opioids from a legitimate medical
prescription for pain treatment. Neither of these numeric differences achieved statistical
significance; pain intensity ratings and incidence of chronic pain were also sex neutral. It is
important to note that an interaction with age may obscure some sex differences. When the
authors examined data by age category for drug source, they found that across age groups,
women were numerically more likely to source drugs from a physician’s prescription, and
this was significantly true for women aged 21-30 (P < 0.05) and 31-40 years of age (P <
0.01).

An epidemiological study of people prescribed long-term opioids for chronic pain found that
the rate for abuse or dependence was not statistically different between men and women
(1.3% for both) [20]. However, the abuse rate for opioid-using men was 31 times greater
than for men in the non-opioid group (1.31% vs 0.02%, respectively), and the abuse rate for
opioid-using women was an astounding 128 times greater than the non-opioid group of
women (1.27% vs 0.01%, respectively) [20]. The reasons for the risk disparity is unknown
but is likely multifactorial and almost certainly includes psychological factors. For both
sexes, opioid abuse among opioid-prescribed patients appears to be at least partially
mediated by anxiety and depression [274]. One factor that may contribute to an increased
predilection for opioid abuse in women is that mental suffering and physical pain may be
more likely to be undifferentiated [21]. Prescribing for undifferentiated pain represents a
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problematic treatment pathway, as patients with concomitant psychological distress may
experience reduced analgesic benefit from opioids and be at greater risk for medication
misuse [238,288]. Studies are needed to parse and illuminate the relationships between
chronic pain, psychology, and opioid use/abuse in order to reduce the risk for poor outcome
in women and to ensure women’s pain and distress are treated properly.

Overall, women prescribed with opioids may be at higher risk for the unintended
consequences of opioid abuse. It has been recommended that physicians pay careful
attention to factors that predict opioid abuse in women, including psychopathology, history
of substance abuse, and smoking status [277]. It has also been suggested that pain treatment
programs may require a modification in structure to account for—and to attend to—
differences across the sexes in these risk factors [277].

While opioid use is associated with psychological factors [263], poorer function [263], and
greater illness in both sexes, these associations may be stronger for women. For instance, a
study of opioid abusers showed that compared with men, women who abuse opioids are
more physically and psychologically dysfunctional and ill [77], again suggesting a more
complex picture for women and opioid abuse.

Research Needs and Direction

While we have endeavored to consolidate what is known about long-term opioid use in
women, we underscore the vast unknowns. Broadly, there is a major need for all opioid
studies to examine data by sex. Many studies examine whether there are sex differences in
the composition of groups within a study; however, few studies actually examine whether
sex independently influences the dependent variables of interest. The latter approach may
reveal critical sex-specific findings that would inform our understanding of risks for both
sexes. Additionally, there is an overarching need for opioid studies to consider comorbidities
in the analyses, and when possible, to match for such characteristics across groups.
Regardless of whether the opioid or other patient characteristics (or a combination of the
two) are driving the associations, the data suggest that the woman who is prescribed with
opioids is at greater risk for negative outcomes of various types, thus warranting further
study, clinical consideration, and strategies for risk mitigation.

While opioid-induced endocrine dysregulation is widely recognized, studies are needed to
characterize the specific, broad, and downstream effects in women. Gaps in understanding
may be closed with studies that examine: 1) the association between opioid therapy and
growth hormone deficiency; 2) the efficacy of hormonal supplementation in women on
opioids who have endocrine deficiencies; 3) whether and how quickly hormonal
homeostasis is reestablished following opioid discontinuation; and 4) whether risks vary as a
consequence of body composition, as some research has suggested [291]. Endocrine
dysregulation has broad impact on the human body, and thus future studies are needed on
how opioid-induced endocrinopathy may influence other outcomes in women such as mood,
cognition, insulin secretion, cardiovascular events, sexual function, bone loss, and fracture
risk. Others have underscored the need for prospective studies to focus on opioid-induced
endocrinopathy and its downstream effects [69]. For instance, more research is needed to
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understand the psychobio-logical consequences of opioid use in women. Negative mood is
known to be influenced by sex steroids [292], and functional magnetic resonance imaging
studies have shown that estrogen moderates neural patterns associated with affective
processing [293]. Women who experience opioid-induced endocrinopathy may be at greater
risk for depressive symptoms and anxiety, whether at the symptom level or in terms of
formal psychopathology. Longitudinal research is needed to determine the specific risks for
women and the factors that mediate such risks.

More studies are needed to stratify endocrinopathy risks by age. Little is known about the
specific risks and consequences of long-term opioid use in young women and fertile women
(e.g., what are the incidence and long-term consequences of opioid-induced
endocrinopathies in terms of fertility and progression of pain?). For younger women,
prospective and epidemiologic studies are needed to better understand the risks of long-term
opioid use and how the drugs may impact endocrine and immune status (and the clinical
consequences of such impacts) over the course of many years of exposure. It remains
unknown whether such effects are additive or synergistic with many years of exposure as
data describing the long-term consequences of opioid therapy in women are lacking.

While research indicates that opioids confer risks for fertility and pregnancy, many specifics
remain unknown due to the limited scope of studies that have focused on substance abuse
populations. Research should extend beyond substance abuse and methadone maintenance
populations to women using long-term opioids for chronic pain. For instance, is it more
difficult for a woman taking opioids to become pregnant? Without comparative data for
women with chronic pain using opioids during pregnancy who do not have substance abuse,
it is impossible to adequately evaluate the true risks of opioid use in these women and their
children, including risk of birth defects, perinatal complications, and altered neonatal
physiology. Clearly, ethical concerns would require a thoughtful study design, perhaps one
in which women with chronic pain unable to taper opioid use prior to pregnancy were
followed longitudinally and neonatal outcomes tracked. Additionally, the different strategies
of continued opioids in pregnancy vs ceasing opioids and relying on non-opioid alternative
treatments during pregnancy have not been compared. Such studies could determine group
differences in outcome, and whether outcome is predicted by pain intensity, other factors, or
the long-term opioid therapy itself.

In terms of childbirth, studies are needed to separate effects of opioids for acute postsurgical
pain from the effects of anesthesia or other surgical drugs, and the impacts of chronic pain
and long-term opioid use on these outcomes. Opioid use in women of childbearing age is
increasing and therefore fetal therapeutic opioid exposure should be made a research
priority, particularly given the impact of potential birth defects. Opioid use birth defects may
negatively impact the child throughout their lifespan and potentially pose a substantial
societal burden from associated medical costs and mortality.

Sex-specific differences appear to be present in animal models examining pain physiology
responses to opioids including hyperalgesia, but clinical data are lacking. As more women
are exposed to opioids at higher average doses, and they experience many chronic pain
conditions associated with hyperalgesia and allodynia more often than men, it is possible
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that women may be at increased risk for OIH. Studies are needed to better characterize sex-
specific changes in pain physiology with long-term opioid use and their clinical
implications.

Depression predicts opioid prescription in women, but less is known about how opioids
impact mood in women, including whether women are at increased risk for negative mood
effects. More research is needed to better define the influence of anxiety, depression, and
catastrophizing on physician’s pharmaceutical decision making, and to understand whether
its influence varies as a function of the sex of the patient and/or of the sex of the physician.
Prior research in other health-related areas has shown that sex may impact treatment
approach in medical settings [294] and therefore opioid-prescribing studies could be
improved by including the sex of the patient—and of the doctor—as variables of interest.
The literature to date suggests that interpersonal factors (e.g., physician- or spouse -related)
predict likelihood of opioid prescription for women, opening another area for research on all
of the environmental and interpersonal components (patients, prescribers, spouses, family
members) impacting each patient. Future studies may focus specifically on developing
patient opioid education interventions for optimizing patient behaviors and outcomes.

Summary/Conclusions

This review discussed evidence that supports five major considerations in regard to women
and long-term opioid use: 1) women could be at higher risk for the negative medical and
psychological effects of opioids because they have more persistent pain than men, and may
be prescribed opioids more often and at higher doses than men; 2) multiple
psychophysiological factors may contribute to certain risks and consequences of chronic
opioid therapy; 3) risks in pregnancy and breast-feeding impact mother and neonate/infant;
4) as in men, risks that are unique to women may increase concomitantly with greater
exposure to opioids (in terms of frequency and dosage); and 5) as in men, risks for women
appear to vary at different ages. Evidence reviewed here confirms prior work which found a
generally low or uncertain benefit : risk ratio for long-term opioid use; here, we specifically
extend this conclusion to women.

Women in the United States are prescribed opioids for pain more often than are men and at
higher doses. In the past decade, opioid prescribing has risen disproportionately for women
in the United States, and a similar trend has been reported in Australia [295]. The direct and
indirect adverse effects of opioids are important issues for women across all ages. Although
many women will have improved pain control and function as a result of long-term opioid
therapy, others will not achieve favorable outcomes or experience significant negative
results with opioids. Adverse effects associated with opioids that may affect women more
than men or are particularly relevant in women include endocrinopathy, polypharmacy,
prolonged QT syndrome, unintentional poisoning, hyperalgesia, tolerance, doctor shopping,
sleep pathology, bowel dysfunction, and reduced receipt of cancer screenings. Adverse
medical effects may be compounded by: 1) demographic factors (e.g., age); 2) psychological
factors (e.g., depression, catastrophizing, drug abuse, etc.); 3) health status (comorbid
conditions); and 4) dose. Older women are the most likely group to be prescribed opioids;
age-specific risks include falls and fractures for postmenopausal women, reduced fertility in
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premenopausal women, birth defects in pregnant women, and neonatal toxicity risk for
breast-feeding women and neonatal withdrawal following in utero exposure. Psychological
risks and consequences of opioids include increased depression or negative affect, abuse/
misuse of medication, and unintentional poisoning.

Knowledge of the specific risks of opioids in women has been limited by: 1) few focused
studies on the topic; 2) small sample sizes; and 3) lack of longitudinal and controlled
studies. Gaps in understanding have been complicated by other factors, such as the
preponderance of opioid medication trials having been funded by the companies who make
opioids [12,48-51,296-303]; additionally, safety and (short-term) efficacy studies have
largely excluded women with comorbid mental illness or women who are pregnant, breast-
feeding, or contemplating pregnancy.

Although a number of major gaps in understanding exist, important research priorities
include defining the risks and consequences of long-term opioid use in young women, fertile
women, and pregnant women who do not have substance abuse. Knowledge and treatment
may be improved by developing and testing interventions, which target opioid risk
management in women. Finally, given the sex differences discussed here, future work may
determine whether gender-specific interventions are needed for patients and prescribers to
ensure that the medical and psychological factors that contribute to increased pain and
distress are treated appropriately in women.
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Table 1

Studies that examined sex-specific opioid use and risks”

Author (Year;
Citation Number)

Design

Summary of Findings/Author Conclusions

Thielke et al.
(2010; [82])

Jamison et al.
(2010; [285])

Darnall and Li
(2011; [81])

Daniell (2008;
[68])

Handal et al.
(2011; [117])

Campbell et al.
(2010; [18])

VanDenKerkhof
etal. (2012;
[217])

Hanson et al.
(2009; [231])

Analysis of administrative pharmacy data to
calculate changes in prevalence of
long-term opioid prescription (=90 days
within a calendar year). Data for private

(N =2,716,163) and Medicaid

(N =115,914) insured patients were
compared and analyzed by sex and age.

Sex differences in risk factors for aberrant
prescription opioid use were examined.

M = 275, F = 335 prescribed opioids
completed SOAPP-R screener then
interviewed 5 months later with PDUQ
screener, urine analysis, and physician
behavior checklist for substance misuse
(POTQ).

Study examined surgical and psychological
factors associated with opioid prescription.
Retrospective cross-sectional chart review
of women aged 18-45 seeking treatment
at a chronic pain clinic (N = 323).

Prospective study examined association
between endocrinopathy and opioid use.
Observational opioid cohort (N = 31) with
non-opioid control comparison (N = 42);
sample age range 30-75.

Study examined opioid risks in pregnant
women. Population-based cohort study
linking two national registries in Norway
before, during, and after singleton
pregnancy (N = 194,937).

Incident and prevalent opioid use
retrospectively estimated using health care
data from two large health plans

(F =10,508; M = 6,933).

Prospective cohort study (N = 433) examined
impact of opioid use on chronic pain
following gynecologic surgery.

Case-controlled cohort study of IBD patients
(N = 361) identified 100 IBD patients
receiving narcotics (cases); 100 IBD
controls were matched to cases.

35-50% increase in long-term opioid prescription
between 2000-2005. Doses did not increase. Equal
risk for both sexes.

Younger women on Medicaid may be more at risk for
long-term use and associated iatrogenic
consequences.

40-53% increase in long-term use for Medicaid, with
the steepest increase in women 18-44 (53.5%;

Cl = 43.2-63.9%). For privately insured, greatest
increase found for women 65 and older (both long-
and short-acting opioids).

Women scored higher on items relating to
psychological distress (men reported more legal and
behavioral issues). At 5-month follow-up, women
had higher PDUQ scores (prescription drug use
questionnaire).

Hysterectomy and pain-related dysfunction were
significantly and independently associated with
opioid prescription after adjusting for age and
pain intensity. More than 85% of women with
hysterectomy and pain-related dysfunction had
opioid prescription.

Endocrinopathy was observed in pre- and
postmenopausal women taking opioids (inhibited
ovarian sex hormone and adrenal androgen
production, P < 0.05). Related consequences for
premenopausal women were altered menstrual flow
and probable associated reduced fertility.

Increased use of postpartum opioids may pose risk.
Tramadol the second most frequently prescribed
opioid to pregnant women despite lack of safety
data. Women taking opioids more likely to be
concurrently prescribed benzodiazepines.

Women had higher opioid use than men; older women
had the highest prevalence of long-term opioid use
(8-9% in 2005). Women more likely to have
concurrent use of sedative-hypnotic medications.

Women taking preoperative opioids were twice as
likely to report chronic postsurgical pain than those
not taking opioids. Among patients with preoperative
pelvic pain, those taking long-term opioids were
30% more likely to report chronic postsurgical pain
than those not taking opioids.

Women were more likely to be prescribed opioids for
IBD pain than were men (64% cases vs 45%
controls). Other significant associations included
anxiety, depression, history of sexual abuse, and
substance abuse.

As defined by having a sex/gender keyword MeSH term.
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SOAPP-R = Screener and Opioid Assessment for Patients with Pain-Revised; PDUQ = Prescription Drug Use Questionnaire; POTQ = Prescription
Opioid Therapy Questionnaire.
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Table 2

A Medical/physical risks pertaining to both sexes (with between sex comparison)

Type of Increased Risk for Women
Evidence Compared with Men?
Medical/Physical Opioid Risks (Direct, Yes, No, Inferred, Not
Documented in Both Sexes Citations (Year; Citation Number) Indirect)  Assessed (NA)
Reduced preventive care Buckley et al. (2010; [65]) Direct NA
(colorectal screenings in those
>50 years of age)
Immunosuppression Vallejo et al. (2004; [66]), review Indirect Inferred
Endocrinopathy Abs et al. (2000; [70]) Direct See Table 3
Rhodin et al. (2010; [75]) Direct NA
Vuong et al. (2010; [69]), review Indirect See Table 3
Finch et al. (2000; [79])" Direct ~ See Table 3
Prolonged QT interval Benton et al. (2000; [121]) Direct Yes
Fanoe et al. (2009; [128]) Direct NA
Sleep disturbance and Wang and Teichtahl (2007; [148]), review  Direct NA
sleep-disordered breathing Walker et al. (2007; [147]) Direct NA
Farney et al. (2003; [144]), case series Direct NA (N=3)
Polypharmacy Campbell et al. (2010; [18]) Direct Yes
Parsells Kelly et al. (2008; [3]) Direct Yes
Manchikanti (2009) Direct Yes
Boudreau et al. (2009; [19]) Direct NA, Inferred
Drug : drug interactions Pergolizzi et al. (2011; [159]) Direct Yes
Bowel dysfunction Rosti et al. (2010; [163]) Direct No
Tuteja et al. (2010; [164]) Direct No
Furlan et al. (2006; [15]), review Direct No or NA
Kalso et al. (2004; [16]), review Direct No or NA
Bell et al. (2009; [165]) Direct NA
Hyperalgesia Cohen et al. (2008; [201]) Direct Yes
Chen et al. (2009; [202]) Direct NA
Hooten et al. (2010; [189]) Direct NA
Ram et al. (2008; [205]) Direct No
Fractures in adults = 65 years Miller et al. (2011; [214]) Direct Inferred (sample 84% female)
Saunders et al. (2010; [213]) Direct Inferred (sample 65% female)
Poorer surgical outcome Zywiel et al. (2011; [218]) Direct NA
VanDenKerkhof et al. (2012; [217]) Direct See Table 3
Reduced response to epidural Kirpalani and Mitra (2011; [219]) Direct NA
steroid injection
Drug : drug interactions Pergolizzi et al. (2011; [159]) Direct Yes
Unintentional overdose Dunn et al. (2010; [221]) Direct Numeric increase NA
Hall et al. (2008; [227]) Direct NA
Bohnert et al. (2011; [220]) Direct NA (VA sample 93% male)
Coben et al. (2010; [225]) Direct Yes
Gomes et al. (2011; [222]) Direct NA
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A Medical/physical risks pertaining to both sexes (with between sex comparison)

M edical/Physical Opioid Risks

Documented in Both Sexes

Citations (Year; Citation Number)

Higher dose

Poorer function

Williams et al. (2008; [32])
Campbell et al. (2010; [18])
Kidner et al. (2009; [269])
Jensen et al. (2006; [236])
Turk and Okifuji (1997; [263])
Darnall and Li (2011; [81])

Type of Increased Risk for Women
Evidence Compared with Men?
(Direct, Yes, No, Inferred, Not
Indirect) Assessed (NA)

Direct Yes

Direct No (risk greater for men)
Direct No

Direct NA

Direct NA

Direct See Table 3

B Behavioral/psychological risks pertaining to both sexes (with between sex comparison)

Type of Increased Risk for Women
Psychological Opioid Evidence Compared with Men?
Risks Documented (Direct, Yes, No, Inferred, Not
in Both Sexes Author (Year; Citation Number) Indirect)  Assessed (NA)
Depression Breckenridge and Clark (2003; [240])  Direct No
Jensen et al. (2006; [236]) Direct No
Braden et al. (2009; [21]) Direct NA (data adjusted for gender)
Sullivan et al. (2006; [232]) Direct Inferred
Sullivan et al. (2005; [230]) Direct No
Hanson et al. (2009; [231]) Direct Yes
Cicero et al. (2009; [20]) Direct Yes
Thielke et al. (2010; [82]) Direct No
Anxiety
No association Breckenridge and Clark (2003; [240])  Direct No
Jensen et al. (2006; [236]) Direct No
Positive association Sullivan et al. (2006; [232]) Direct No
Sullivan et al. (2005; [230]) Direct No
Hanson et al. (2009; [231]) Direct Yes
Cicero et al. (2009; [20]) Direct Yes
Thielke et al. (2010; [82]) Direct No
Catastrophizing Jensen et al. (2006; [236]) Direct NA
Psychological factors
Predict prescription Wasan et al. (2007; [288]) Direct No
(longer duration of prescription)
Edlund et al. (2010; [22]) Direct NA
Predict analgesia Turk and Okifuji (1997; [263]) Direct NA
Wasan et al. (2005; [238]) Direct No
Poorer function Kidner et al. (2009; [269]) Direct No
Jensen et al. (2006; [236]) Direct NA
Turk and Okifuji (1997; [263]) Direct NA
Darnall and Li (2011; [81]) Direct See Table 3
Smoking Stover et al. (2006; [270]) Direct No
Krebs et al. (2010; [271]) Direct No
Hooten et al. (2011; [266]) Direct No
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B Behavioral/psychological risks pertaining to both sexes (with between sex comparison)

Type of Increased Risk for Women
Psychological Opioid Evidence Compared with Men?
Risks Documented (Direct, Yes, No, Inferred, Not
in Both Sexes Author (Year; Citation Number) Indirect)  Assessed (NA)
Ekholm et al. (2008; [272]) Direct NA (adjusted for sex)
Abuse/aberrant Manchikanti (2007) Direct No
behaviors Turk et al. (2008; [276]), review Direct No or NA
Edlund et al. (2010; [22]) Direct NA
Sullivan et al. (2010; [23]) Direct Yes
Liebschutz et al. (2010; [275]) Direct No
Martell et al. (2007; [13]), review Direct NA
Ives et al. (2006; [287]) Direct No
Direct Yes

Doctor shopping* with  Hall et al. (2008; [227])
fatal consequences

*
Intrathecal route.

*
Opioid prescriptions from =5 physicians at time of death.
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Table 3

Medical and psychological risks specific to women

Menstrual Status

Risk Category

Level of Evidence/Risk
(Direct, Indirect, Inferred)

Author (Year; Citation Number)

Premenopausal

Pre- and
Postmenopausal

Postmenopausal

Amenorrhea/reduced fertility

Teratogenesis

Breastfeeding

Sex-specific endocrinopathy

Predictors for prescription
Historical hysterectomy
Pain-related dysfunction

Polypharmacy in pregnancy

Reduced cervical cancer
screening between ages 35
and 65

High spousal solicitousness
predicts greater opioid use

Poorer surgical outcome
following gynecological
surgery

Endocrinopathy

Older women have highest
prevalence of long-term use

Fractures

Direct, indirect, and
inferred

Direct and inferred

Direct and indirect

Direct

Indirect and inferred

Direct
Direct

Direct; also inferred
fetal risks

Direct

Direct

Direct

Direct

Direct

Direct

Abs et al. (2000; [70])
Daniell et al. (2008; [68])

Vuong et al. (2010; [69]) review

Handal et al. (2011; [117])
Madadi et al. (2008; [108])
Madadi et al. (2009; [115])
Madadi et al. (2007; [110])
Sauberan et al. (2011; [107])
Handal et al. (2011; [117])
Seaton et al. (2007; [106])
Abs et al. (2000; [70])
Daniell et al. (2008; [68])

Finch et al. (2000; [79])"

Vuong et al. (2010; [69]) review

Darnall and Li (2011; [81])
Darnall and Li (2011; [81])
Handal et al. (2011; [117])

Buckley et al. (2010; [65])

Fillingim et al. (2003; [268])

VanDenKerkhof et al. (2012; [217])

Abs et al. (2000; [70])
Finch et al. (2000; [79])"

Campbell et al. (2010; [18])

Miller et al. (2011; [214])

*
Intrathecal route.
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