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OBJECTIVE: To examine opioid use, opioid prescribing

patterns, and timing of the first opioid prescription in

endometriosis patients compared with matched women

in the control group without endometriosis.

METHODS: We conducted a retrospective analysis of

the Clinformatics Datamart database. Women diagnosed

with endometriosis from January 2006 through Decem-

ber 2016 and aged 18–49 years were compared with

women in the control group matched on age, region,

race, insurance payer, and plan type. Key outcomes

included: filled prescription for an opioid, multiple opi-

oid prescriptions, number of days’ supply, daily dose

(morphine milligram equivalents), and concomitant opi-

oid and benzodiazepine prescriptions. Cohorts were

descriptively analyzed using t- and x2 statistics and mul-

tivariable regression analyses yielded adjusted relative

risk (RR) ratios and 95% CI.

RESULTS: The study sample included 53,847 endometri-

osis patients and 107,694 patients in the control group.

The mean age was 38 years, 62.4% of patients were white,

and 51.6% lived in the South. Women in the endometri-

osis case group, compared with women in the control

group, were more likely to fill an opioid prescription

(42,705 [79.3%] women in the case group vs 26,106

[24.2%] women in the control group; adjusted RR ratio

2.91; 2.87–2.94), had higher likelihood of filling prescrip-

tions with a dose of 50 morphine milligram equivalents or

more (24,544 [45.6%] vs 10,463 [9.7%]; adjusted RR ratio

4.07; 3.98–4.16) or 100 morphine milligram equivalents or

more (8,013 [14.9%] vs 3,582 [3.3%]; adjusted RR ratio

3.56; 3.43–3.70). Women in the case group were more

likely to have concomitant opioid and benzodiazepine

prescriptions (5,453 [10.1%] vs 3,711 [3.5%]; adjusted RR

ratio 1.95; 1.88–2.03) and to have used these drugs con-

currently for at least 30 days (1,596 [3.0%] vs 1,265 [1.2%];

adjusted RR ratio 1.43; 1.34–1.52) or at least 90 days (875

[1.6%] vs 777 [0.7%]; adjusted RR ratio 1.27; 1.17–1.37).

Similar results were obtained after excluding opioid pre-

scriptions received during a 30-day postsurgery window.

CONCLUSION: Women with endometriosis had higher

probabilities of prolonged use of opioids and concom-

itant use with benzodiazepines compared with women

without this condition.
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E ndometriosis is a chronic gynecologic disorder
that affects approximately 10% of women of repro-

ductive age.1,2 Endometriosis is associated with
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pain3,4 and substantial indirect costs (eg, lost work
time and productivity).5–7 Up to 87% of women with
chronic pelvic pain,8 defined as pain that persists for
more than 6 months, have endometriosis.9 Over the
past 20 years, chronic pain has increasingly been trea-
ted with opioid therapy.10 Furthermore, as endome-
triosis patients commonly undergo surgical
procedures for diagnostic and therapeutic purposes,
opioids are also commonly used for postoperative
pain management.

Prescription drug abuse, particularly opioid mis-
use and abuse, has been on the rise and is reported to
be the fastest growing drug problem in the United
States.10,11 For instance, of the more than 350,000
deaths that occurred since 1999 as a result of opioid
overdose, an estimated 40% involved prescription
opioids.12 The majority of women in the case group
involving opioid abuse reportedly begin with a medi-
cal prescription, used primarily to treat chronic pain
or acute postsurgical pain. Given the associations
between endometriosis, surgical interventions, and
pain (potentially both chronic and postoperative), as
well as recent concerns regarding medically inappro-
priate opioid use, it is surprising that there is little
published on opioid use in this patient population.

The purpose of this study was to examine the
prevalence of opioid use in U.S. patients diagnosed
with endometriosis compared with women without
endometriosis. In light of evidence that opioid-related
risks increase with higher doses,13,14 longer use,15–17

or concomitant use of benzodiazepines,14 the study
also assessed the frequency of such prescribing pat-
terns. Finally, the analyses explored the timing of
the first opioid prescription in relation to events such
as the initial endometriosis diagnosis, outpatient visits,
or endometriosis related surgery.

METHODS

Data for this retrospective, matched cohort study were
obtained from the Optum Clinformatics Data Mart.
The database contains administrative claims submit-
ted for payment by providers (eg, physicians, hospi-
tals, pharmacies, ambulance services) to be
reimbursed for a service or product provided. The
data covers more than 150 million individuals from
different geographic areas in the United States,
including demographics, insurance plan enrollment,
inpatient and outpatient medical resource use, and
filled prescriptions. The claims were verified, adjudi-
cated, adjusted, and deidentified before inclusion. The
study included data from May 2000 through Decem-
ber 2017 and complied fully with the Health Insur-
ance Portability and Accountability Act. Because this

was a retrospective analysis of deidentified data,
Institutional Review Board approval was not
required.

For women with endometriosis, the index date
was defined as the first date from January 2006
through December 2016 that an endometriosis diag-
nosis was recorded using International Classification
of Diseases, 9th Revision, Clinical Modification
(617.xx) or International Classification of Diseases,
10th Revision, Clinical Modification (N80.xx) coding.
Women were required to have received one or more
inpatient or two or more outpatient claims with this
diagnosis, on distinct dates, for inclusion in the
endometriosis cohort. Patients were excluded if they
were younger than age 18 years or older than age 49
at the index date, received a diagnosis of endometri-
osis before January 2006, or a diagnosis of cancer or
codes for surgeries typically done for cancer, such as
radical hysterectomy or resection at any time. Women
with endometriosis were also required to have con-
tinuous insurance coverage from 1 year before the
index date (ie, the preindex period) through 1 year
after the index date (ie, the postindex period).

Women without endometriosis at any time were
identified, however, women with any diagnosis of
cancer or codes for radical hysterectomy or resection
were excluded. From this group, women were ran-
domly selected and matched 2-to-1 to women in the
case group. The match was based on age, geographic
region of residence, race, payer type, and insurance
plan type. Each patient in the control group was
assigned the same index date as her match. Women in
the control group were also required to have contin-
uous insurance coverage from the start of the pre-
index period through the end of the postindex period.
A sensitivity analysis was conducted that was based on
a more extensive matching algorithm. In addition to
the above variables, women with endometriosis were
also matched to women in the control group based on
the following common, preindex period comorbid-
ities that might be associated with opioid use: anxiety,
episodic mood disorder, back or neck pain, arthritis or
joint pain, headache or migraine, and mental disorder.

The analyses compared the outcomes of women
with endometriosis relative to women in the control
group. Outcomes of interest included filling of a pre-
scription for an opioid medication, filling multiple
prescriptions for opioids, total number of days’ supply
of opioid medication, and the opioid’s daily dose,
which was based on morphine milligram equivalents.
In addition, the analyses examined concomitant pre-
scription fills for opioids and benzodiazepines as well
as number of days of such overlapping prescriptions.
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Because surgery can lead to opioid use, the above
outcomes were re-analyzed to compare opioid use in
patients with endometriosis and women in the control
group after excluding opioid prescriptions filled in the
30 days after the first postindex period surgery date.
Finally, for patients with endometriosis, analyses also
examined when opioid prescriptions were filled in
relation to medical events. Specifically, we deter-
mined when opioid prescription fills occurred relative
to the initial endometriosis diagnosis, visits to an
obstetrician–gynecologist (ob-gyn), or surgery for
endometriosis.

Descriptive comparisons between women in the
case group and control group were conducted using t-
statistics for continuous, normally distributed varia-
bles and x2 statistics for categorical variables. Relative
risk (RR) ratios on key outcomes variables were also
presented. The main analysis involved a multivariable
Poisson regression with robust standard errors that
estimated the adjusted RR ratio for the outcomes
while controlling for patient demographics (age, race,
region, insurance payer type, and insurance plan type)
and the following preindex period comorbid diagno-
ses: anxiety, back or neck pain, episodic mood disor-
der, headache or migraine, human immunodeficiency
virus, noncancer pain, opioid abuse, stress, arthritis or
joint pain, and mental disorders. For women with
endometriosis, the timing of initiation on opioids
was also described. Results from the sensitivity anal-
ysis were presented as RR ratio as well. All analyses
were conducted using SAS 9.4. All statistical tests
were two-sided and P-values ,0.05 were considered
statistically significant.

ROLE OF THE FUNDING SOURCE

AbbVie participated in data analysis; in interpretation
of data; and in review, approval of, and decision to
submit the manuscript. The authors had access to
relevant aggregated study data and other information
(such as study protocol, analytic plan and report,
validated data table, and clinical study report)
required to understand and report research findings.
The authors take responsibility for the presentation
and publication of the research findings, have been
fully involved at all stages of publication and pre-
sentation development, and are willing to take public
responsibility for all aspects of the work. All individ-
uals included as authors and contributors who made
substantial intellectual contributions to the research,
data analysis, and publication or presentation devel-
opment are listed appropriately. The role of the
sponsor in the design, execution, analysis, reporting,
and funding is fully disclosed. The authors’ personal

interests, financial or nonfinancial, relating to this
research and its publication have been disclosed.

RESULTS

The final sample consisted of 53,847 women with
endometriosis and 107,694 women without endome-
triosis. Figure 1 illustrates how the inclusion and
exclusion criteria and the matching algorithm affected
sample size. Under the expanded matching algorithm
employed in the sensitivity analysis, the 2-to-1 sample
consisted of 44,566 women in the case group and
89,132 women in the control group.

For the main analysis, in this sample of health-
insured women with endometriosis, the average age
was 38 years (SD57.3), and most patients were white
(62.4%) and residents of the South (51.6%). In addi-
tion, most had point-of-service insurance coverage
(68.1%) (Table 1). Both endometriosis patients and
matched patients in the control group were most fre-
quently diagnosed with noncancer pain (49.7% vs
36.0%), arthritis or joint pain (36.8% vs 27.1%), or
back or neck pain (28.6% vs 19.2%) in the preindex
period, although endometriosis patients had signifi-
cantly higher rates of each of these conditions (all
P,.001). After matching on patient demographic
characteristics, women with endometriosis also had
statistically higher rates of mental disorders (20.7%
vs 14.6%), anxiety (13.4% vs 9.2%), and episodic
mood disorders (12.9% vs 8.7%) compared with
women in the control group (all P,.001).

Table 2 illustrates the distribution of filled opioid
prescriptions across the cohorts in the postindex
period. For both endometriosis patients and patients
in the control group, acetaminophen-hydrocodone
bitartrate (43.2% vs 14.8%) and acetaminophen-
oxycodone hydrochloride (36.4 vs 5.5%) were the
opioids with the most commonly filled prescriptions.
Women with endometriosis were more likely to have
filled a prescription for those opioids compared with
the women without endometriosis.

Figure 2 reveals that women with endometriosis,
compared with women without, were more likely in
the postindex period to have filled at least one pre-
scription for an opioid (79.3% vs 24.2%; P,.001) and
to have filled multiple prescriptions for opioids (40.3%
vs 10.5%; P,.001). Consistent with filling multiple
prescriptions, women with endometriosis were also
more likely to have had opioids available for a longer
duration than women in the control group. Specifi-
cally, in the postindex period, the endometriosis
cohort was more likely to have filled opioid prescrip-
tions with total days supplied extending for 31–59
days (4.2% vs 1.1%), 60–89 days (1.5% vs 0.5%), or
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90 days or more (5.5% vs 2.5%) (all P,.001; Fig. 3). In
addition, as Figure 4 reveals, women with endometri-
osis were more likely than women without it to have
filled prescriptions for opioids and benzodiazepines
concomitantly (10.1 vs 3.5%), and such concurrent
supply extended for at least 7 days (6.0% vs 2.0%),
30 days (3.0% vs 1.2%), or 90 days (1.6% vs 0.7%)
(all P,.001).

In the re-analyses that excluded opioid prescrip-
tions filled within 30 days of the first postindex period
surgery, women with endometriosis were more likely
to have filled an opioid prescription than women
without endometriosis (45.1% vs 23.6%; P,.001) and
to have filled multiple prescriptions (23.6% vs 10.2%;
P,.001). Also excluding opioid prescriptions filled
during the 30 days of the first postindex period sur-
gery, women with endometriosis were more likely to
have filled an opioid prescription extending for 31–59
days (2.8% vs 1.1%), 60–89 days (1.2% vs 0.5%) or 90
days or more (5.1% vs 2.5%), all P,.001. Concomi-

tant use of opioids and benzodiazepines was also high-
er in these endometriosis patients than patients in the
control group (8.1% vs 3.4%; P,.001) and the overlap
extended for at least 7 days (5.0% vs 2.0%), at least 30
days (2.7% vs 1.2%), or at least 90 days (1.6% vs 0.7%)
(all P,.001).

Figure 5 shows the timing of opioid use for
women with endometriosis; more than one quarter
of patients (26.8%) filled their first opioid prescription
within 7 days of their earliest recorded claim for endo-
metriosis. Furthermore, among endometriosis patients
who initiated on opioids in the postindex period,
76.2% filled an opioid prescription within 7 days of
an endometriosis-related surgery.

From the main analysis, Table 3 presents crude
RR ratio and Table 4 presents results of the multivari-
able regressions estimating the adjusted RR of the
outcome of interest. These results are generally con-
sistent with the unadjusted results presented in Figures
1–4. For example, women with endometriosis,

Fig. 1. Inclusion and exclusion criteria and sample size.
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compared with women in the control group, were
more likely to fill an opioid prescription (42,705
[79.3%] vs 26,106 [24.2%], adjusted RR ratio 2.91;
95% CI 2.87–2.94). In addition, patients with endo-
metriosis were more likely to have filled an opioid
prescription with a dose of 50 morphine milligram
equivalents or more (24,544 [45.6%] vs 10,463

[9.7%], adjusted RR ratio 4.07; 95% CI 3.98–4.16)
or 100 morphine milligram equivalents or more
(8,013 [14.9%] vs 3,582 [3.3%], adjusted RR ratio
3.56; 95% CI 3.43–3.70). Endometriosis patients were
also more likely to have filled opioid prescriptions
with a total supply of at least 90 days in the postindex
period (2,956 [5.5%] vs 2,733 [2.5%], adjusted RR

Table 1. Patient Characteristics

Characteristic

Main Analysis Sensitivity Analysis

Endometriosis
(n553,847)

Control Group
(n5107,694) P

Endometriosis
(n544,566)

Control Group
(n589,132) P

Health plan type ..99 ..99
Exclusive provider

organization
8,065 (14.98) 16,130 (14.98) 6,058 (13.59) 12,116 (13.59)

Health maintenance
organization

7,236 (13.44) 14,472 (13.44) 5,218 (11.71) 10,436 (11.71)

Indemnity 8 (0.01) 16 (0.01) — —
Other 442 (0.82) 884 (0.82) 68 (0.15) 136 (0.15)
Point of service 36,691 (68.14) 73,382 (68.14) 32,550 (73.04) 65,100 (73.04)
Preferred provider

organization
1,405 (2.61) 2,810 (2.61) 672 (1.51) 1,344 (1.51)

Age (y) at index date 38.2167.30 38.2167.30 ..99 38.3967.24 38.3967.24 ..99
Age group (y) ..99 ..99

18–24 2,740 (5.09) 5,480 (5.09) 2,138 (4.80) 4,276 (4.80)
25–29 4,444 (8.25) 8,888 (8.25) 3,483 (7.82) 6,966 (7.82)
30–34 8,615 (16.00) 17,230 (16.00) 7,069 (15.86) 14,138 (15.86)
35–39 11,763 (21.85) 23,526 (21.85) 9,705 (21.78) 19,410 (21.78)
40–44 13,887 (25.79) 27,774 (25.79) 11,653 (26.15) 23,306 (26.15)
45–49 12,398 (23.02) 24,796 (23.02) 10,518 (23.60) 21,036 (23.60)

Race–ethnicity ..99 ..99
Asian 2,063 (3.83) 4,126 (3.83) 1,554 (3.49) 3,108 (3.49)
Black 6,096 (11.32) 12,192 (11.32) 4,654 (10.44) 9,308 (10.44)
Hispanic 5,582 (10.37) 11,164 (10.37) 4,176 (9.37) 8,352 (9.37)
Missing 670 (1.24) 1,340 (1.24) 371 (0.83) 742 (0.83)
Unknown 5,825 (10.82) 11,650 (10.82) 4,138 (9.29) 8,276 (9.29)
White 33,611 (62.42) 67,222 (62.42) 29,673 (66.58) 59,346 (66.58)

Region ..99 ..99
Midwest 12,254 (22.76) 24,508 (22.76) 10,108 (22.68) 20,216 (22.68)
Northeast 3,753 (6.97) 7,506 (6.97) 2,739 (6.15) 5,478 (6.15)
Other or unknown 110 (0.20) 220 (0.20) 31 (0.07) 62 (0.07)
South 27,779 (51.59) 55,558 (51.59) 23,818 (53.44) 47,636 (53.44)
West 9,951 (18.48) 19,902 (18.48) 7,870 (17.66) 15,740 (17.66)

Preindex period
comorbidities

Noncancer pain 26,761 (49.70) 38,811 (36.04) ,.001 18,852 (42.30) 37,347 (41.90) .162
Headache or migraine 5,154 (9.57) 5,610 (5.21) ,.001 1,853 (4.16) 3,706 (4.16) ..99
HIV 416 (0.77) 128 (0.12) ,.001 359 (0.81) 167 (0.19) ,.001
Stress 163 (0.30) 184 (0.17) ,.001 51 (0.11) 110 (0.12) .656
Opioid abuse 221 (0.41) 243 (0.23) ,.001 115 (0.26) 281 (0.32) .070
Mental disorder 11,146 (20.70) 15,666 (14.55) ,.001 5,399 (12.11) 10,798 (12.11) ..99
Episodic mood

disorder
6,949 (12.91) 9,386 (8.72) ,.001 3,222 (7.23) 6,444 (7.23) ..99

Back or neck pain 15,415 (28.63) 20,710 (19.23) ,.001 10,569 (23.72) 21,138 (23.72) ..99
Arthritis or joint pain 19,823 (36.81) 29,206 (27.12) ,.001 14,460 (32.45) 28,920 (32.45) ..99
Anxiety 7,233 (13.43) 9,891 (9.18) ,.001 3,418 (7.67) 6,836 (7.67) ..99

HIV, human immunodeficiency virus.
Data are n (%) or mean6SD unless otherwise specified.
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ratio 1.30; 95% CI 1.25–1.35). Similarly, the women
with endometriosis were more likely to have filled
opioid and benzodiazepine prescriptions concomi-
tantly (5,453 [10.1%] vs 3,711 [3.5%], adjusted RR
ratio 1.95; 95% CI 1.88–2.03) and to have a concur-
rent supply of these medicines for at least 30 days
(1,596 [3.0%] vs 1,265 [1.2%], adjusted RR ratio
1.43; 95% CI 1.34–1.52) or at least 90 days (875
[1.6%] vs 777 [0.7%], adjusted RR ratio 1.27; 95%
CI 1.17–1.37).

From the sensitivity analysis, Table 5 shows the
RR ratio for the key outcomes. Results are consistent
with those presented above. Relative to women with-
out endometriosis, in this study, women with endome-

triosis were at higher risk of filling an opioid
prescription, filling opioid prescriptions associated
with a greater number of days’ supply and with higher
doses, and more likely to fill concomitant prescrip-
tions for opioids and benzodiazepines.

DISCUSSION

This retrospective, matched cohort study examines
short- and long-term opioid use in patients with
endometriosis compared with patients without endo-
metriosis. Women with endometriosis were at greater
risk (adjusted RR ratio 2.91), compared with similar
women without endometriosis, to fill a prescription
for an opioid. Furthermore, the patients with

Table 2. Opioid Medications Prescribed in the Postindex Period: Women With Endometriosis and Women
in the Control Group

Opioid (n, %) Endometriosis (n553,847) Control Group (n5107,694) P

Acetaminophen-hydrocodone bitartrate 23,344 (43.4) 16,115 (15.0) ,.001
Acetaminophen-oxycodone hydrochloride 20,304 (37.7) 6,102 (5.7) ,.001
Tramadol hydrochloride 4,685 (8.7) 3,690 (3.4) ,.001
Acetaminophen-propoxyphene napsylate 4,401 (8.2) 2,088 (1.9) ,.001
Acetaminophen-codeine phosphate 4,101 (7.6) 2,860 (2.7) ,.001
Oxycodone hydrochloride 1,725 (3.2) 887 (0.8) ,.001
Hydromorphone hydrochloride 1,283 (2.4) 339 (0.3) ,.001
Hydrocodone bitartrate-ibuprofen 970 (1.8) 567 (0.5) ,.001
Meperidine hydrochloride 577 (1.1) 182 (0.2) ,.001
Acetaminophen-tramadol hydrochloride 532 (1.0) 480 (0.4) ,.001
Other 1,741 (3.2) 1,225 (1.1) ,.001

Data are n (%) unless otherwise specified.
Percentages add to more than 100% because patients may have received prescriptions for multiple opioid medications.

Fig. 2. Opioid prescription fills and dosage in postindex period. Receipt of opioids (A) and dosage of opioids (B). Morphine
milligram equivalents (MME) based on receipt of dosage (50 morphine milligram equivalents or more or 100 morphine
milligram equivalents or more, respectively) for at least 1 day in the postindex period. Unadjusted differences between
endometriosis patients (n553,847) and patients in the control group (n5107,694) matched to endometriosis patients based
on age, race, region, insurance payer type, and insurance plan type. *P,.001.
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endometriosis were at greater risk of filling a longer-
term prescription, prescriptions for a higher dose, or
a concomitant prescription for a benzodiazepine.
Among the patients with endometriosis who filled
an opioid prescription, the first such prescription was
most often filled around the time of surgery; 76.2% of
endometriosis patients filled an initial opioid medica-
tion prescription within 7 days of an endometriosis-
related surgery. Even after excluding opioid prescrip-
tions filled within 30 days after the first postindex
period surgery, these analyses showed that endome-
triosis patients had higher rates of filling opioid
prescriptions, for longer duration and concomitantly
with benzodiazepines than did a matched cohort of
women without endometriosis. Robustness of the
main results was demonstrated by similar findings
from a sensitivity analysis that used an extensive
matching process that included not only significant
demographic, region, and insurance plan variables
but also a large number of preindex period comor-
bidities that are believed to be associated with opioid
use and were common in both cohorts.

In the present study, most of the endometriosis
patients (79.3%) received at least one day’s supply of
opioids in the postindex period. This evidence is sug-
gestive of extensive opioid use and is generally con-
sistent with the results of a 2016 survey, conducted by
fellows of the American College of Obstetricians and
Gynecologists (ACOG),18 which indicated that pa-
tients with endometriosis receive nearly one quarter
(24%) of the opioid mediation prescribed by U.S. ob-
gyns.18

In addition to having a higher prevalence of
opioid use, patients with endometriosis in this study
were also more likely to use the medication for an
extended period or at a higher dose. For instance,
11.1% of the patients with endometriosis received
more than a month’s supply of opioids compared with
4.2% of patients in the control group and 5.5% of
endometriosis patients received more than a 3-
month’s supply compared with 2.5% of women in
the control group. This is a concerning finding
because research has shown no therapeutic benefit
of long-term opioid use in the treatment of noncancer
pain.15 Furthermore, long-term opioid use has been
associated with physical dependence, increased toler-
ance, opioid addiction, and adverse events.15–17

Increased risk of overdose and fatality has been dem-
onstrated when opioid dosing exceeds 20 morphine
milligram equivalents/d, with 20–50 morphine milli-
gram equivalents/d dosing associated with a greater
risk of inadvertent opioid overdose and more than 50
morphine milligram equivalents/d dosing linked to
a higher risk of fatality.13 In our study, we found that
filled prescriptions with opioid dosages 50 morphine
milligram equivalents or more and 100 morphine mil-
ligram equivalents or more were more prevalent
among the endometriosis patients.

Our analysis also showed that patients with
endometriosis were more likely, relative to women
in the control group (RR ratio 1.95), to have filled
concomitant prescriptions for an opioid and benzodi-
azepine. Evidence suggests that benzodiazepines may
reinforce the effect of opioids,19,20 and this effect may

Fig. 3. Days’ supply of opioids in postindex period. Unadjusted differences between endometriosis patients (n553,847) and
patients in the control group (n5107,694) matched to endometriosis patients based on age, race, region, insurance payer
type, and insurance plan type. *P,.001.

Lamvu. Opioid Use in Women With Endometriosis. Obstet Gynecol 2019.
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explain why these drugs are used concomitantly.21,22

However, opioids and benzodiazepines are some of
the most frequently abused psychoactive drug classes
in the world,23 and patients taking opioids and benzo-
diazepines concurrently are an estimated 10 times
more likely to die an overdose death relative to those
taking opioids alone.14 Although such risks raise con-
cerns about the frequency of opioid and benzodiaze-
pine overlap in this study (10.1% of the endometriosis
patients vs 3.5% of patients in the control group;
P,.001), a higher frequency of opioid and benzodiaz-
epine concomitance was observed in a 2011 investi-
gation, which looked at patients from U.S. pain clinics
and reported that 15.7% of oral fluid specimens were
positive for benzodiazepines.24 The lower rate in the

present study may represent more responsible opioid
prescribing in recent years, consistent with some
research,25 or less opioid prescribing by ob-gyns rel-
ative to other doctors, as evidenced in other
studies.26,27

Among women with endometriosis, the timing of
opioid initiation suggests that opioids were most
frequently prescribed to treat postsurgical pain. This
finding is consistent with the fact that surgery is
a common diagnostic test for endometriosis and
treatment modality for endometriosis-related infertil-
ity or pain28 and the status of opioid-based therapy as
a cornerstone of pain management for surgery.29

However, the longer-term, higher-dose prescribing
observed among this population with endometriosis

Fig. 4. Days’ supply of opioids and benzodiazepines concomitantly filled prescriptions in postindex period. Unadjusted
differences between endometriosis patients (n553,847) and patients in the control group (n5107,694) matched to endo-
metriosis patients based on age, race, region, insurance payer type, and insurance plan type. *P,.001.

Lamvu. Opioid Use in Women With Endometriosis. Obstet Gynecol 2019.

Fig. 5. Timing of first opioid prescription fills for women with endometriosis in postindex period.
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stands in contrast to ACOG guidelines recommend-
ing that clinicians use the fewest opioid pills appropri-
ate.18 Moreover, surveys have reported that 40% of
patients felt they received more opioids than needed
after a minimally invasive hysterectomy,30 and that
the majority of patients report unused opioids after
surgery.29,31

Finally, based on the finding that more than one
quarter (26.8%) of endometriosis patients filled opioid
prescriptions within 7 days of their earliest recorded
claim for endometriosis, our study suggests that opioids
have been prescribed frequently to treat the pain of
endometriosis. This treatment pattern stands in contrast
to the research recommending against the use of
opioids in treating noncancer, chronic pain.15–17 How-
ever, it is consistent with a 2016 ACOG survey that
suggested additional guidance to appropriate pain
management may be helpful. For instance, the median
rate of opioid prescribing among the ACOG members
who responded to that survey was 26 opioid pills per-
patient for any cause; less than 20% of the respondents
said that they adhered to ACOG recommendations for
prescribing pain medication.18

The findings of this study must be considered
within the context of the following limitations. Every
patient in the population was well-insured, and results
may not be generalizable to all U.S. women. Addi-
tionally, patients were identified as having endome-
triosis based on diagnostic codes, which may or may
not have been the product of rigorous diagnostic
procedures such as pelvic examinations, ultrasound

scans, and laparoscopy. Furthermore, the index date
for patients with endometriosis, defined as the first
recorded date with a diagnosis of endometriosis, may
not have reflected the actual initial diagnosis if that
diagnosis was recorded before our data study period
of 2005 through 2017. Our study also did not control
for whether the endometriosis diagnosis was surgi-
cally confirmed. In addition, although we could
determine that prescriptions for opioids or benzodia-
zepines were filled, we could not confirm how the
drugs were taken (eg, whether they were taken orally,
intranasally, or intravenously; whether opioids were
taken at the same time with benzodiazepines; whether
the drugs were taken by the patient or someone else).
By examining prescribed opioids and filled prescrip-
tions, the study did not consider illicit opioid use.
Further, the study did not control for pain status or the
severity of pain. Patients with moderate to severe pain
may have been more likely to use opioids more
frequently. Despite these limitations, our study had
several strengths, including the use of a large study
sample that resembles other endometriosis popula-
tions in terms of demographics, presence of other
chronic pain and psychiatric comorbidities, indicating
that our results may be generalizable. The addition of
a large matched control group and multivariable
analysis adjusting for potential differences between
the two study cohorts helps reduce the possibility that
our findings are the result of chance alone. We also
had the ability to study short- (30 days) and long- term
(90 days) prescription patterns without input from

Table 3. Main Analysis: Crude Relative Risk Ratios Associated With Endometriosis Compared With Women
in the Control Group Without Endometriosis, Postindex Period

Dependent Variable RR Ratio Estimate Lower 95% CI Upper 95% CI

Opioid prescriptions filled
Any opioid prescription 3.27 3.23 3.31
1–30-d supply 3.39 3.35 3.44
31–59-d supply 3.83 3.57 4.10
60–89-d supply 2.85 2.56 3.18
90-d supply or more 2.16 2.06 2.28
Receipt of 2 or more prescriptions 3.85 3.77 3.93

Postindex period opioid prescription by MME
MME 50 or more 4.69 4.60 4.79
MME 100 or more 4.47 4.31 4.65

Concomitant prescribing of benzodiazepines and opioids
Any concomitant prescription 2.94 2.82 3.06
Concomitant prescription with 7-d supply or more 2.97 2.82 3.14
Concomitant prescription with 30-d supply or more 2.52 2.35 2.71
Concomitant prescription with 90-d supply or more 2.25 2.05 2.48

RR, relative risk; MME, morphine milligram equivalents.
Results from a binomial regression model.
Analysis conducted on cohort of women with endometriosis and women in the control group without endometriosis, matched on age, race,

region, insurance payer type, and insurance plan type.
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health care providers or patients, thus reducing the
potential for reporting bias.

In conclusion, these analyses indicate that opioid
use is prevalent in this population of patients with
endometriosis. Compared with women without endo-
metriosis, women with endometriosis had higher odds
of prolonged use, and concomitant use with benzodia-

zepines. Our findings emphasize the need for better
health care provider education and appropriate patient
selection and counseling before selecting opioids for
pain management. Although some opioid use may be
unavoidable in endometriosis, medical management
should be aggressively optimized, and multiple treat-
ment modalities pursued (surgery and involvement of

Table 4. Main Analysis: Adjusted Relative Risk Ratios Associated With Endometriosis Compared With
Women in the Control Group Without Endometriosis, Postindex Period

Dependent Variable Adjusted RR Ratio Estimate Lower 95% CI Upper 95% CI

Opioid prescriptions filled
Any opioid prescription 2.91 2.87 2.94
1–30-d supply 3.21 3.17 3.26
31–59-d supply 3.01 2.80 3.24
60–89-d supply 2.17 1.94 2.43
90-d supply or more 1.30 1.25 1.35
Receipt of 2 or more prescriptions 2.95 2.89 3.01

Postindex period opioid prescription by MME
MME 50 or more 4.07 3.98 4.16
MME 100 or more 3.56 3.43 3.70

Concomitant prescribing of benzodiazepines and opioids
Any concomitant prescription 1.95 1.88 2.03
Concomitant prescription with 7-d supply or more 1.80 1.72 1.89
Concomitant prescription with 30-d supply or more 1.43 1.34 1.52
Concomitant prescription with 90-d supply or more 1.27 1.17 1.37

RR, relative risk; MME, morphine milligram equivalents.
Results from multivariable Poisson regressions with robust standard errors that control for age, race, region, preindex period opioid use and

abuse, and preindex period comorbid diagnoses of anxiety, episodic mood disorder, back or neck pain, migraine, human
immunodeficiency virus, stress, arthritis or joint pain, noncancer pain, and mental disorders.

Analysis conducted on cohort of women with endometriosis and women in the control group without endometriosis, matched on age, race,
region, insurance payer type and insurance plan type.

Table 5. Sensitivity Analysis: Crude Relative Risk Ratios Associated With Endometriosis Compared With
Women in the Control Group Without Endometriosis, Postindex Period

Dependent Variable RR Ratio Estimate Lower 95% CI Upper 95% CI

Opioid prescriptions filled
Any opioid prescription 3.26 3.22 3.30
1–30-d supply 3.45 3.40 3.50
31–59-d supply 3.36 3.11 3.64
60–89-d supply 2.31 2.04 2.62
90-d supply or more 1.68 1.57 1.79
Receipt of 2 or more prescriptions 3.64 3.56 3.72

Postindex period opioid prescription by MME
MME 50 or more 4.55 4.45 4.66
MME 100 or more 3.89 3.74 4.06

Concomitant prescribing of benzodiazepines and opioids
Any concomitant prescription 2.40 2.28 2.51
Concomitant prescription with 7-d supply or more 2.29 2.14 2.44
Concomitant prescription with 30-d supply or more 1.78 1.62 1.95
Concomitant prescription with 90-d supply or more 1.57 1.39 1.78

RR, relative risk; MME, morphine milligram equivalents.
Results from a binomial regression model.
Analysis conducted on cohort of women with endometriosis and women in the control group without endometriosis. Matched on age, race,

region, insurance payer type, insurance plan type, and preindex period comorbidities of: anxiety, episodic mood disorder, back or neck
pain, arthritis or joint pain, headache or migraine, and mental disorder.
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pain specialists) to minimize inappropriate or excessive
use. Because this was an initial examination comparing
opioid prescribing and use patterns between women
with endometriosis and those without, future research
would examine subgroups of patients such as those
presenting with chronic pain or infertility. The effect of
concomitant medical therapy on opioid use in these
populations could also be studied. Further work is also
needed to explore whether opioid prescribing differs
among endometriosis patients without medical insur-
ance. Moreover, although we suspect that opioid use in
patients with endometriosis may lead to similar nega-
tive consequences as in other chronic pain patients, this
assumption has not yet been specifically confirmed.
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