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Abstract

Purpose of review—Recent literature focused on prescription opioids has neglected gender
differences in use. Here we evaluated the recent literature (since 2015) examining gender
differences in prescription opioid use.

Recent findings—Between 2015 and 2016, our review found only eight articles addressing
gender differences in prescription opioid use mostly opioid misuse in North America among
individuals with chronic pain. Risk factors included depression, pain, and poly-drug use. In
addition to that review, we had the opportunity to further address gender differences in, and risk
factors for, prescription opioid use through a community engagement program, HealthStreet.
Among the sample (n=8,525, Mqe = 43.7 years, 58.6% female), approximately half reported use
of prescription opioids. Women were significantly more likely to report lifetime use (54.9% vs
42.2%; p <.0001) and report cancer compared to men, yet, women with cancer had a significantly
reduced risk of using opioids compared to men with cancer (OR: 0.46; 95% Cl, 0.36-0.59).

Summary—Only a few recently published studies analyzed gender differences related to
prescription opioid use. Findings from the literature and our data suggest women are more likely
to use prescription opioids compared to men. There is limited information on gender differences in
opioid use risk factors and outcomes and more research in this area is warranted.
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INTRODUCTION

The prevalence of opioid use globally among adults is 0.7%, representing approximately 33
million users (1). Prescription opioid use has become a public health concern due to an
increase in morbidity and mortality (2), especially in the United States where opioid related
deaths have quadrupled since 1999 (3). Every day, approximately 91 people die from opioid
overdose (4) and over 1,000 people are treated for prescription opioid misuse in the
emergency department (ED). This is an example of how certain forms of drug use may
change in their prevalence and health impacts. While men are more likely to die from

Corresponding author: Mirsada Serdarevic, mserdarevic@ufl.edu, Telephone: 352-294-5953, Fax: 352-273-5365.
No acknowledgements, financial support or conflicts of interest to declare.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Serdarevic et al.

Page 2

prescription overdose than women (5), overdoses related to opioids have greatly increased in
women compared to men (6); further, women are approximately twice as likely to be
prescribed prescription opioids compared to men (7). Additionally, pain sensitivity varies
between men and women, with women reporting more chronic conditions that cause pain
(8); these conditions may be associated with higher prescription rates of opioids.
Understanding gender differences related to prescription opioid use is important because
differences in use by gender can result in differential consequences that matter such as
serious morbidity and mortality. Despite the importance of these gender differences, there
has been little attention to how such gender differences impact both risk factors for and
outcomes of opioid use.

Between early 2015 and late 2016 we identified only eight articles (Table 1) published in
English which address gender and prescription opioid use, though there may be additional
published manuscripts written in other languages. The current publications identified
included two scoping reviews, two clinic based studies, and four population based studies
which examined prescription opioid use specifically and other opioid use (mix of prescribed
opioids and illicit opioids).

Scoping reviews

The scoping review by Hemsing et al., identified 57 articles published between 1990 and
2014 which examined risk factors for pain and misuse of prescription opioids among
women. A majority of the studies identified in this review were descriptive with only a few
interventional studies targeting pain, trauma and misuse of prescription opioids. Those who
had experienced violence and trauma, aboriginal women, pregnant women, women who are
sexual minorities (i.e., lesbian, bisexual), and transgender women were all at heightened risk
for pain and misuse of prescription opioids according to this review (9). A second review
authored by Graziani and Nistico summarized literature published between 1995 and 2015
to analyze gender differences in the pharmacokinetic and pharmacodynamic effects of
oxycodone and hydrocodone. This review suggested that there has been an increase in
oxycodone and hydrocodone abuse among women but found no differences in
pharmacokinetic or pharmacodynamic effects by gender (10). This indicates that there is
some factor other than biological differences in the processing of opioids that accounts for
the difference in prescription opioid abuse between men and women.

Clinic based studies

The two clinic based studies examined gender differences among individuals misusing
opioids. Bawor and colleagues used data from a multicenter cohort study (n=503).
Participants receiving methadone treatment who met Diagnostic and Statistical Manual of
Mental Disorders IV (DSM-1V) (11) criteria for opioid dependence disorder were used in
their regression models and descriptive statistical analyses to examine past 30 day opioid use
(this could include illicit or prescription opioids). The authors found women compared with
men were more likely to have a family history of mental illness and to initiate opioid use
through a physician. Alternatively, men were found to have higher rates of cigarette smoking
and cannabis use compared to women (12). The other clinic based study used a cross-
sectional method to interview 162 participants as part of a 7-week inpatient and 12-week
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outpatient study. Participants who met DSM-IV criteria for opioid dependence in the past 6
months (prescription opioids with or without heroin) were included in the descriptive
statistics, t-tests, and chi-square analyses. The authors found 60% of the participants had
back pain, women had greater psychiatric co-morbidity and endorsed greater pain compared
to men, while men reported more antisocial behaviors such as police arrests compared to
women (13).

Population based studies

Of the four population-based studies which considered gender effects, Fink and colleagues
examined cross-sectional data from the National Survey on Drug Use and Health (NSDUH)
which is conducted annually in the United States. In the 2011-2012 cohort, (n= 113,665)
analyzed using multinomial logistic regression for past year misuse of prescription opioids,
misuse of prescription opioids and major depressive episodes (MDE) were prevalent among
women but not for men (14). Additionally, poly-drug use was found to be more prevalent
among those with comorbid misuse of prescription opioids and MDE than persons with
prescription opioid misuse alone or MDE alone. Evans and colleagues used a retrospective
cohort design conducted in California (n=20,758) to examine risks for mortality by gender
by linking vital statistics data to individuals who were admitted to a publicly funded opioid
treatment program (any type of opioid) in California between 2006 and 2010. Using
standardized mortality ratios and Cox proportional hazards authors determined effects of
gender on hazard of all-cause mortality. They reported an increased risk of mortality from
opioid use among those being treated for opioid dependence. Further, full-time employment
decreased mortality risk and medical problems increased mortality risk among men. For
women, concurrent opioid and methamphetamine/cocaine use increased mortally risk (15).
The third population based study was conducted in British Colombia (BC), Canada by
Gladstone and colleagues using an ecological method (16). Data from BC PharmaNet an
information system on prescription drug dispensations and cause of death from vital
statistics records were used to identify patterns and geographic areas in prescription opioid
dispensations to individuals who suffered a prescription opioid-related death between 2004
and 2013. The authors found that relationship between prescription opioid dispensing and
rates of unintentional death was significant for both genders, with the exception that opioid
related deaths for men were more likely due to their using diverted pills (16). The remaining
population based cross-sectional study by LeResche et al., examined sex and age differences
in pain status among chronic opioid therapy users (17). Participants (n=2,163) who were
enrolled in chronic opioid therapy for at least one year and filled an opioid prescription
within the last 30 days completed a telephone survey relating to their pain level and
functioning status; findings included women reporting higher pain levels compared to men.
Specifically, the authors found young and middle aged women were at highest risk for pain
among those receiving chronic opioid therapy (17).

The recent literature reviewed here has examined gender differences in prescription opioid
use; however, significant challenges to the field remain. One challenge includes the
geographic homogeneity of most studies. Research on opioid use and gender has primarily
been conducted among populations in North America though other parts of the globe such as
Afghanistan (18), Australia (19) and other countries are also affected by opioid use. In the
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future there may be more information available from these countries with regards to gender
differences due to new studies that are currently being conducted (20).

In addition, research in this area typically examines only the “tip of the iceberg”; or those
cases that are clinical cases or cases brought to the attention of clinicians or the ED. Finally,
there are challenges in the interpretation of the findings of opioid use research when we have
inconsistent nomenclature resulting from a broad range of terminology that describes “use”,
misuse, abuse and dependence.

Population based studies can be useful for addressing the gap between gender differences
and prescription opioid use; they can provide information from broad population groups to
help identify factors that can influence effectiveness of interventions. We add to this review
through analysis of original data from North Central Florida that addresses gender
differences in prescription opioid use. We examine risk factors for prescription opioid use
including differences by gender in rates of pain, depression and cancer among a community
based sample addressing common risk factors in the literature.

METHODS FOR COMMUNITY BASED STUDY

Participants were part of a community outreach program, HealthStreet, based out of the
University of Florida Clinical and Translational Science Institute. Through HealthStreet,
Community Health Workers (CHWSs) directly engage with community members in locations
such as grocery stores, parks, and libraries. With a University of Florida Institutional Review
Board (IRB) approved Health Intake, CHWs assess demographics and social determinants of
health, research perceptions, medical conditions, and drug use. Based on these data,
community members are linked to medical and social services and opportunities to
participate in health research. The variables we are using in our analyses are shown in Table
2.

Statistical analyses

SAS version 9.4 (21) was used for analysis with chi-square tests of independence. An
independent t-test compared mean ages. Multinomial and multivariate logistic regression
were used to calculate adjusted odds ratios (ORs) and 95% confidence intervals.

RESULTS

Among the sample of 8,470, 58.6% were female, 61.3% black, 60.0% had at least a high
school education, 27.5% reported depression, 43.6% reported back pain, 8.0% were cancer
survivors, 32.6% had visited an ED in the last 6 months, 66.5% had visited a doctor in the
last 6 months, and 23.5% reported binge drinking in the past 30 days. Approximately half
(49.7%) reported prescription opioid use in their lifetime; 13.7% reported past 30 day use
(Table 3).

When stratified by gender, we found statistically significant associations for all variables
with the exception of age. Women compared to men were significantly more likely to be
white, educated, depressed, report back pain and cancer, and report visiting the ED and
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doctor in the past 6 months. Men were more likely to report current binge drinking than
women. Regarding opioid use, women were more likely than men to report recent (past 30
day) and non-recent (lifetime but not past 30 days) prescription opioid use (54.9% women vs
42.2% men).

Table 4 provides results of the adjusted multinomial logistic regression model predicting
lifetime use of prescription opioids and past 30 day prescription opioid use with never use as
the reference group for the regression. After adjustment for covariates, women were
significantly more likely to report both lifetime and past 30 day use of prescription opioids
compared to men. Additionally, risk factors for lifetime use of prescription opioids included
older age, being white, more educated, history of depression, past 6 month doctor and ED
visits, and past 30 day binge drinking. The strongest risk factor for lifetime use of
prescription opioids was history of back pain with those who reported such a history being
1.66 times as likely to report lifetime use of prescription opioids (95% CI, 1.50-1.85)
compared to those with no history of back pain. Following history of back pain, cancer was
the second strongest risk factor for lifetime use of prescription opioids (adjusted OR: 3.66;
95% ClI, 2.97-4.51).

Risk factors for past 30 day use of prescription opioids yielded similar results to lifetime use
of prescription opioids including older age, being white, and having a history of depression.
Those with back pain were 2.85 times more likely to report past 30 day use of opioids
compared to those without history of back pain (95% CI, 2.45-3.32). History of cancer,
visiting the ED in the past 6 months, and binge drinking were also risk factors for past 30
day prescription opioid use. Seeing a doctor in the past 6 months was the strongest risk
factor for past 30 day use of prescription opioid use, with a visit increasing the odds nearly 4
times over those who did not visit a doctor (adjusted OR: 3.66; 95% ClI, 2.97-4.51). We ran
a separate logistic regression stratified by gender (results not shown) and found that the
majority of the risk factors remained the same for men and women with the exception of
cancer among women which had a lower association with opioids compared to that for men
(adjusted OR: 0.46; 95% Cl, 0.36-0.59).

DISCUSSION

The use of prescription opioids continues to be a significant public health problem
contributing to a number of poor health outcomes. Upon examining the recent literature we
were only able to identify eight publications regarding gender differences in prescription
opioid use. The challenges identified within this field of research include geographic
homogeneity, primary focus on opioid dependent populations, discrepancy in terminology
for reporting use, and the limited amount of epidemiologic data available for addressing
gender and prescription opioid use. We had the opportunity to address some of these
challenges by using a community based study to further examine gender differences in
prescription opioid use.

HealthStreet is an ongoing community engagement program that recruits community
members and conducts real time assessment on their health conditions and concerns. Using
HealthStreet and this community based sample we were able to assess gender-based patterns
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of prescription opioid use. This current analysis shows that approximately half of the
community sample had used prescription opioids in their lifetime. The prevalence of past 30
day prescription opioid use (13.7%) was higher than what previous national surveys have
reported (6.9%) (22). However, consistent with the findings of the recent literature
examined, we found that women were more likely to report use of prescription opioids
compared to men. In accordance with findings from LeResche et al., and Fink et al., we also
found that women were more likely to report chronic health conditions including pain (17)
and depression (14).

Further, this analysis demonstrates that there are differences in prescription opioid use and
patterns of use between genders. Women not only had higher rates of prescription opioid use
currently but also before the past 30 days compared to men, consistent with the national
trends which puts them at risk for being prescribed these medications. Additionally, the
literature reports pain sensitivity differed by gender with women reporting lower pain
sensitivity than men (23,24) and more chronic conditions that cause pain (8) which are
associated with pain pill use. Previous studies have also found men to be less likely to seek
help from health professionals (25) which may be the reason women are also more likely to
be prescribed and to use prescription opioids (26). In contrast to previous findings, our
results also showed more women in the sample reported cancer compared to men (27);
however, we found women with cancer had a significantly reduced risk of using opioids
compared to men. This suggests that women using prescription opioids are using them for
indications other than cancer or could reflect differential mortality from cancer. Further
research is needed to investigate opioid use by cancer status.

There are a few limitations to these findings. The cross-sectional nature of the data limits the
ability to establish temporality between prescription opioid use and several variables
described above. Self-report of prescription opioid use only was assessed; without
information regarding misuse or dependence. However, strengths of this analysis include use
of a community based sample in examining gender differences and prescription opioid use.
We contribute to the literature by providing data from a large sample that addressed risks for
both lifetime and 30 day use.

CONCLUSION

Only 8 recent studies have been published that cover gender differences related to
prescription opioid use. Findings from the literature and our data suggest women are more
likely to use prescription opioids compared to men. There is limited information on gender
differences in opioid use risk factors and outcomes and more studies focused on this aspect
are warranted.

Acknowledgments

Funding: This work was supported by the National Institutes of Health National Clinical and Translational Science
Award UF grant [UL1, TRO00064] and National Institute on Drug Abuse UF Substance Abuse Training Center,
University of Florida, FL [T32DA035167 Cottler, PI].

Curr Opin Psychiatry. Author manuscript; available in PMC 2018 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Serdarevic et al.

Page 7

References

1. United Nations Office on Drugs and Crime. World drug report 2016 [Internet]. 2016 May. Available
from: http://www.unodc.org

2. Compton WM, Jones CM, Baldwin GT. Relationship between Nonmedical Prescription-Opioid Use
and Heroin Use. N Engl J Med. 2016 Jan 14; 374(2):154-63. [PubMed: 26760086]

3. Rudd RA. Increases in Drug and Opioid-Involved Overdose Deaths — United States, 2010-2015.
MMWR Morb Mortal WKly Rep [Internet]. 2016; 65 [cited 2017 Jan 28] Available from: http://
www.cdc.gov/mmwr/volumes/65/wr/mm655051el.htm.

4. Understanding the Epidemic [Internet]. [cited 2017 Jan 28] Centers for Disease Control and
Prevention. Centers for Disease Control and Prevention. 2016. Available from: https://www.cdc.gov/
drugoverdose/epidemic/

5. Calcaterra S, Glanz J, Binswanger IA. National trends in pharmaceutical opioid related overdose
deaths compared to other substance related overdose deaths: 1999-2009. Drug Alcohol Depend.
2013 Aug 1; 131(3):263-70. [PubMed: 23294765]

6. Unick GJ, Rosenblum D, Mars S, Ciccarone D. Intertwined Epidemics: National Demographic
Trends in Hospitalizations for Heroin- and Opioid-Related Overdoses, 1993-2009. PLOS ONE.
2013 Feb 6.8(2):e54496. [PubMed: 23405084]

7. Simoni-Wastila L. The Use of Abusable Prescription Drugs: The Role of Gender. J Womens Health
Gend Based Med. 2000 May 1; 9(3):289-97. [PubMed: 10787224]

8. Darnall BD, Stacey BR, Chou R. Medical and Psychological Risks and Consequences of Long-Term
Opioid Therapy in Women. Pain Med. 2012 Sep 1; 13(9):1181-211. [PubMed: 22905834]

9. Hemsing N, Greaves L, Poole N, Schmidt R. Misuse of Prescription Opioid Medication among
Women: A Scoping Review. Pain Res Manag. 2016 Apr 17.2016:1754195.

10. Graziani M, Nisticd R. Gender difference in prescription opioid abuse: A focus on oxycodone and

hydrocodone. Pharmacol Res. 2016 Jun.108:31-8. [PubMed: 27107788]
11. Diagnostic and Statistical Manual of Mental Disorders: DSM-IV-TR. Washington, DC: American
Psychological Association; 2000.
12**, Bawor M, Dennis BB, Varenbut M, Daiter J, Marsh DC, Plater C, et al. Sex differences in
substance use, health, and social functioning among opioid users receiving methadone treatment:
a multicenter cohort study. Biol Sex Differ. 2015; 6:21. This study, based on participants who
received methadone treatment due to opioid dependence in Canada identifies risk factors that
affect men and women. It provides evidence that women are more likely to suffer from substance
dependence due to prescription opioids when compared to men. [PubMed: 26557977]

13. Manubay J, Davidson J, Vosburg S, Jones J, Comer S, Sullivan M. Sex differences among opioid-
abusing chronic pain patients in a clinical trial. J Addict Med. 2015; 9(1):46-52. [PubMed:
25325300]

14*. Fink DS, Hu R, Cerda M, Keyes KM, Marshall BDL, Galea S, et al. Patterns of major depression
and nonmedical use of prescription opioids in the United States. Drug Alcohol Depend. 2015
Aug 1.153:258-64. Data from the US National Survey on Drug Use and Health, highlights the
importance of gender differences and presence of comorbidities. Women compared to men
reported comorbid major depressive episodes and nonmedical use of prescription opioids
compared to men who only used nonmedical use of prescription opioids. [PubMed: 26026492]

15. Evans E, Kelleghan A, Li L, Min J, Huang D, Urada D, et al. Gender differences in mortality
among treated opioid dependent patients. Drug Alcohol Depend. 2015 Oct 1.155:228-35.
[PubMed: 26282107]

16. Gladstone EJ, Smolina K, Weymann D, Rutherford K, Morgan SG. Geographic Variations in
Prescription Opioid Dispensations and Deaths Among Women and Men in British Columbia,
Canada. Med Care. 2015 Nov; 53(11):954-9. [PubMed: 26465123]

17*. LeResche L, Saunders K, Dublin S, Thielke S, Merrill JO, Shortreed SM, et al. Sex and Age
Differences in Global Pain Status Among Patients Using Opioids Long Term for Chronic
Noncancer Pain. J Womens Health. 2015 Jul 8; 24(8):629-35. Pain status collected among
individuals receiving chronic opioid therapy depicts the difference in pain status between
genders. Differences in pain status may be attributed to prescription opioid use.

Curr Opin Psychiatry. Author manuscript; available in PMC 2018 July 01.


http://www.unodc.org
http://www.cdc.gov/mmwr/volumes/65/wr/mm655051e1.htm
http://www.cdc.gov/mmwr/volumes/65/wr/mm655051e1.htm
https://www.cdc.gov/drugoverdose/epidemic/
https://www.cdc.gov/drugoverdose/epidemic/

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Serdarevic et al.

18.

19.

20.

21.
22.

23.

24.

25.

26.

217.

Page 8

Cottler LB, Ajinkya S, Goldberger BA, Ghani MA, Martin DM, Hu H, et al. Prevalence of drug
and alcohol use in urban Afghanistan: epidemiological data from the Afghanistan National Urban
Drug Use Study (ANUDUS). Lancet Glob Health. 2014 Oct; 2(10):592-600. [PubMed:
25304635]

Blanch B, Pearson S-A, Haber PS. An overview of the patterns of prescription opioid use, costs
and related harms in Australia. Br J Clin Pharmacol. 2014 Nov; 78(5):1159-66. [PubMed:
24962372]

Campbell G, Mattick R, Bruno R, Larance B, Nielsen S, Cohen M, et al. Cohort protocol paper:
The Pain and Opioids In Treatment (POINT) study. BMC Pharmacol Toxicol. 2014; 15:17.
[PubMed: 24646721]

SAS Institute Inc., 9.4. Cary, NC: SAS Institute Inc.; 2011.

Frenk SM, Porter KS, Paulozzi LJ. Prescription opioid analgesic use among adults: United States,
1999-2012. NCHS data brief. 2015 Feb; 189(189):1-8.

Barnabe C, Bessette L, Flanagan C, Leclercq S, Steiman A, Kalache F, et al. Sex differences in
pain scores and localization in inflammatory arthritis: a systematic review and metaanalysis. J
Rheumatol. 2012 Jun; 39(6):1221-30. [PubMed: 22505697]

Keefe FJ, Lefebvre JC, Egert JR, Affleck G, Sullivan MJ, Caldwell DS. The relationship of gender
to pain, pain behavior, and disability in osteoarthritis patients: the role of catastrophizing. Pain.
2000 Sep; 87(3):325-34. [PubMed: 10963912]

Corney RH. Sex differences in general practice attendance and help seeking for minor illness. J
Psychosom Res. 1990; 34(5):525-34. [PubMed: 22314386]

Crane, EH. The CBHSQ report: emergency department visits involving narcotic pain relievers.
Substance Abuse and Mental Health Services Administration, Center for Behavioral Health
Statistics and Quality. Rockville, MD: 2015.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer J Clin. 2015 Jan 1; 65(1):5-29.
[PubMed: 25559415]

Curr Opin Psychiatry. Author manuscript; available in PMC 2018 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Serdarevic et al.

Page 9

Key points

. There is limited research focusing on gender differences and opioid use;
current research has primarily been conducted in North America.

. This research confirmed the importance of depression among women, cancer
among men.
. Similar to the recent literature, stratification by gender identified woman to be

more likely to report prescription opioid use compared to men (54.9% vs
42.2%) in a community sample.

. Prevalence of back pain and cancer were higher among women, further
significant risk factors for non-current opioid use includes history of back
pain and cancer whereas risk factors of current prescription use include doctor
Visits.
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Variables used and how variables were coded in the current community based analyses

Demographics

Health conditions

Access to healthcare

Substance use

Age (continuous)

Gender (male/female)

Race (black/white/other)

Educational attainment (<
12 years />12 years)

Have you ever been told you
had, or have you ever had a
problem with depression?
(yes/no)

Have you ever been told you
had, or have you ever had a
problem with back pairf?
(yes/no)

Have you ever been told you
had, or have you ever had a
problem with cancer? (yes/no)

Have you seen a doctor for any
reason in the last 6 months?
(yes/no)

How many times have you been
to the ED in the last 6 months
for your own injury, illness, or
condition? (yes/no)

Alcohol within the last 30 days: Have you
had more than (4 for men, 3 for women)
drinks like beer, wine, or liquor in a single
day? (yes/no)

Prescription opioid use: Have you ever
used prescription pain medication like
Vicodin®, Oxycodone, codeine,
Demerol®, morphine, Percocet®,
Darvon® ? If yes, they were asked if they
used prescription pain medications in the
last 30 days?” (never user/lifetime not in
past 30 days/past 30 day use)
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