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Aim: To evaluate impact of co-morbidities on opioid use in endometriosis. Patients & methods: This was
a retrospective analysis of data obtained from the Symphony Health database (July 2015-June 2018),
which contains medical and pharmacy claims information on 79,947 women with endometriosis. Relative
risk (RR) of postdiagnosis opioid use and supply duration associated with baseline co-morbidities were
determined. Results: Women with endometriosis using opioids at baseline were 61% more likely to receive
opioids postdiagnosis (RR: 1.61; 95% Cl: 1.59-1.63). Risk of prolonged opioid supply postdiagnosis was
highest for those with prolonged supply at baseline (RR: 21.14; 20.14-22.19), and was 1.32 (1.26-1.38) for
patients with >1 co-morbidity, 1.37 (1.31-1.43) for pain co-morbidities and 1.07 (1.04-1.11) for psychiatric
co-morbidities. Conclusion: Risk of opioid use after endometriosis diagnosis was greater in patients who
used opioids before diagnosis. Risk of prolonged opioid use was greater if co-morbidities existed before
diagnosis.

Lay abstract: In this study, researchers looked at patients with endometriosis and their use of certain
types of pain relief, known as opioids. In particular, the study looked at whether having other conditions
as well as endometriosis (‘co-morbidities’) affected the use of opioids, by looking at information found in
an insurance claims database. The researchers found that women who were treated with opioids before
they were diagnosed with endometriosis were 61% more likely to be treated with opioids after diagnosis.
Risk of opioid use over a long period of time was greater in women who had more than one co-morbidity
and in those who had various pain or psychiatric co-morbidities. These findings suggest that it is important
to carefully screen patients with endometriosis for co-morbidities, to make sure pain is managed properly,
to reduce the use of opioids where they are not needed and to lower the risk of opioid abuse.
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Endometriosis, a chronic inflammatory disease, can present with a variety of symptoms, including chronic pelvic
pain, dysmenorrhea, painful ovulation, dyspareunia, dysuria and dyschezia [1,2]. Women with endometriosis also
experience menorrhagia, fatigue and infertility (2. Moreover, endometriosis is associated with other co-morbid
pain and psychiatric conditions such as irritable bowel syndrome, interstitial cystitis, fibromyalgia, anxiety and
depression [3-5]. Consequently, the burden of endometriosis extends beyond symptoms, with negative impacts on
mental health and women’s social and professional lives [6].
Current treatment guidelines for endometriosis emphasize the management of pain and infertility [1,2,7,8].
Most treatment guidelines recommend the use of nonsteroidal anti-inflammatory drugs, combined hormonal
contraceptives, progestogens (or antiprogestogens), gonadotropin-releasing hormone agonists and antagonists,
surgical fulguration or excision of endometrial lesions, or hysterectomy with and without bilateral salpingo- Future 3
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oophorectomy [1,2,7,8. The majority of guidelines do not include recommendations to use opioid analgesics for
pain management [1,8,9]. The Journal of Obstetrics and Gynaecology Canada endometriosis guideline is one of the
few to suggest that physicians may use clinical judgment in prescribing analgesics, ranging from nonsteroidal
anti-inflammatory drugs to opioids, while waiting for resolution of symptoms from directed medical or surgical
treatments [7].

Despite the minimal role of opioids in endometriosis practice guidelines, a survey of American College of
Obstetricians and Gynecologists (ACOG) members found that 24% of obstetricians/gynecologists prescribed
opioids for endometriosis [10] and 89% prescribed opioids after laparoscopic hysterectomy [10]. Opioid-prescribing
practices varied widely among obstetricians/gynecologists with a lack of adherence to published recommendations
on opioid use from the Centers for Disease Control and Prevention and ACOG (7,11]. Consistent with the ACOG
survey [10], a retrospective claims analysis found that 79% of women with endometriosis received >1 day’s supply
of opioids after their diagnosis, most commonly after surgical procedures [12]. Notably, women with endometriosis
were at greater risk of filling a longer-term opioid prescription and a prescription for a higher dose than women
without endometriosis [12]. Lack of evidence-based guidelines for postoperative opioid prescribing among patients
with gynecological conditions may contribute to excessive postsurgical opioid supply reported in several studies [12-
14]. The prevalence of opioid prescriptions and the increased likelihood of prolonged opioid use among women with
endometriosis is concerning in light of increasing rates of opioid abuse/overdose and limited evidence of efficacy
in managing chronic pain [11]. Therefore, we sought to identify potential risk factors for opioid use and prolonged
opioid use in women with endometriosis, which, although established in other patient populations, remain largely
undefined in endometriosis.

Methods

Study design & data source

A retrospective analysis of United States administrative claims data was performed using data from the Symphony
Health (previously Source Healthcare Analytics) claims database. Women with an International Classification of
Diseases, Ninth Revision (ICD-9) code 617.x or Tenth Revision (ICD-10) code N80.x for endometriosis diagnosis
on one inpatient or two outpatient claims (on two separate days) from January 2006 to November 2019 were
identified. The date of the first endometriosis diagnosis was considered the index date, and the 1-year period
preceding the index date was considered the baseline period. Women included in the analysis were aged 18-
49 years at the index date and had continuous pharmacy and medical enrollment for >1 year before and after
endometriosis diagnosis (i.e., at least one pharmacy claim every 3 months during the study period). Patients with a
diagnosis of cancer or who underwent a radical hysterectomy at any time were excluded. The final sample included
women with the first endometriosis diagnosis from 1 July 2015 to 30 June 2018.

Data analysis

The following three opioid use outcomes were assessed for the 1-year postdiagnosis period: whether opioids were
dispensed (yes/no), duration of opioid supply (days) and receipt of prolonged (=90 days’) opioid supply (yes/no).
Opioid prescriptions included buprenorphine, butorphanol, codeine, dihydrocodeine, fentanyl, hydrocodone,
hydromorphone, levorphanol, meperidine, methadone, morphine sulfate, oxycodone, oxymorphone, pentazocine,
tapentadol and tramadol. The frequency of baseline opioid use (patients who had an opioid prescription) and
duration of baseline opioid supply were assessed. The days’ supply of opioids during the baseline period and after
diagnosis were also assessed. Receipt of >90-days’ opioid supply means the total number of days opioids were
prescribed to a patient was 90 days or greater over a 1-year period. Patients could have received one of several
permutations (e.g., 3 X 30 days, 10 x 9 days or 7 x 12 days + 6 days). Regression modeling was used to describe
associations between the postdiagnosis opioid-use outcomes and covariates during the baseline period. Covariates
included demographic variables; opioid use (yes/no, prolonged supply); and the presence, number and type of
co-morbidities. A total of 14 co-morbidities reported to occur with higher prevalence in women with endometriosis
than in women without endometriosis [5,15] were included in this analysis (pain, psychiatric, nonpain gynecological
conditions and other; ICD-9/-10 codes provided in Supplementary Table 1).

Categorical variables were analyzed descriptively using frequencies and continuous variables were analyzed using
means, medians and standard deviation (SD). Linear regression models were used to determine the association
between baseline covariates and postdiagnosis duration of opioid supply. Poisson regression models with robust
standard errors (SE) were used to determine relative risk (RR) estimates of postindex opioid use and receipt of
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Table 1. Study population demographics at index date.
Parameter n = 79,947

Age at first endometriosis diagnosis, years:
—Mean £+ SD 36.6 + 8.0
— Median (range) 37 (18-49)

Age group at first endometriosis diagnosis (years), n (%):

-18-24 7406 (9.3)
-25-29 9591 (12.0)
-30-34 13,595 (17.0)
-35-39 16,547 (20.7)
-40-44 17,037 (21.3)
—-45-49 15,771 (19.7)
Race, n (%):

— Caucasian 32,372 (40.5)
— African American 6846 (8.6)

— Hispanic 4385 (5.5)

— Other 1046 (1.3)

— Unknown 35,298 (44.2)

Geographic location, n (%)

- Northeast 25,292 (31.6)
- Southeast 19,434 (24.3)
- Central 18,149 (22.7)
- West 11,801 (14.8)
- Unknown 5271 (6.6)

Household income, n (%):

- $0-29,999 13,289 (16.6)
- $30,000-49,999 7306 (9.1)
- $50,000-74,999 6760 (8.5)
- $75,000-99,999 6010 (7.5)
—->$100,000 10,481 (13.1)
— Unknown 36,101 (45.2)

SD: Standard deviation.

prolonged opioid supply associated with baseline covariates. All regression models adjusted for age, geographic
region (regions based on the diagnosing physician’s location in the four United States Census Bureau geographic
regions) and household income as independent variables. Statistical significance of differences between cohorts
(defined based on covariates described above) and between prediagnosis and postdiagnosis variables were assessed
using %? tests for categorical variables and analysis of variance and t-tests for continuous variables. p < 0.05 was

considered statistically significant. All data analyses were performed using SAS version 9.4 (SAS Institute, NC,
USA).

Results
Study population characteristics
Analysis of United States claims data from January 2006 to November 2019 in the Symphony Health claims
database identified 2,580,645 patients diagnosed with endometriosis. Among female patients with endometriosis,
303,054 were aged 18—49 years at the time of the first endometriosis diagnosis; had received one inpatient or two
outpatient endometriosis diagnoses; and received the first endometriosis diagnosis from 1 July 2015 to 30 June
2018 (Figure 1). After applying inclusion and exclusion criteria, data from 79,947 women with endometriosis were
included in this analysis.

Demographics of the study population are shown in Table 1. The mean (SD) age of women included in the
analysis was 36.6 (8.0) years. The four United States geographic regions were relatively evenly represented by the
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2,580,645
patients with endometriosis in
Symphony Health database

1,531,918
patients with 2 outpatient or 1 inpatient
endometriosis diagnosis

372,178
patients with first endometriosis diagnosis
July 2015—June 2018

303,054
patients aged 18—49 years at first
endometriosis diagnosis

279,359
patients who did not have a cancer
diagnosis at any time

265,248
patients who did not have a radical
hysterectomy at any time

79,947 . . . . .
Figure 1. Study population attrition. Stepwise selection

criteria for patients whose claims data were included in

patients with =1 year continuous

pharmacy enroliment preindex . - .
and postindex' the analysis. Bolded box indicates final sample.

fContinuous pharmacy eligibility with at least one
pharmacy claim each quarter during study period.

study population, with a slightly higher representation of women from the Northeast (31.6%). Household income
data were available for approximately 55% of women in this analysis.

During the baseline period, 63.9% of the study population had at least one co-morbidity (Table 2). Among the
study population, 25.1% of women had one baseline co-morbidity, 17.6% had two and 21.2% had three or more
co-morbidities. Approximately half of the study population had any of the seven specified pain co-morbidities
and 29.5% had any of the three specified psychiatric co-morbidities. The most common pain co-morbidities were
arthritis/joint pain (34.2%), back/neck pain (24.2%) and migraine/headache (12.0%) (Figure 2). Anxiety and
episodic mood disorder/depression were present with comparable frequencies (21.8 and 18.6%, respectively).

At baseline, 39.5% of patients had received an opioid prescription. Of all patients in this analysis, 27.3% had
a baseline opioid supply of 1-30 days, 2.9% had a supply of 31-59 days, 1.6% had a supply of 60—-89 days and
7.7% had a prolonged supply of >90 days. The mean (SD) days’ opioid supply for all patients during baseline was
26.4 (85.8) days. After diagnosis, 57% of all patients had received an opioid prescription. Among all patients after
diagnosis, 8.7% had an opioid supply of >90 days; and the mean (SD) days’ opioid supply for all patients was 31.0
(91.9) days.
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Table 2. Study population co-morbidities during the baseline period.
Parameter, n (%) n =79,947
Patients with co-morbidities’ 51,068 (63.9)

Number of co-morbidities:

-0 28,879 (36.1)
-1 20,042 (25.1)
-2 14,063 (17.6)
-23 16,963 (21.2)

Type of co-morbidity:-§
- Pain 39,061 (48.9)
— Psychiatric 23,612 (29.5)

Twomen could have more than one co-morbidity.

fwomen with more than one pain co-morbidity were counted only once within the number of patients with pain co-morbidities,
and women with more than one psychiatric co-morbidity were counted only once within the number of patients with psychiatric
co-morbidities.

8 Frequencies of specific co-morbidities (pain, psychiatric, nonpain gynecological and other) are shown in Figure 2.

Arthritis/joint pain 34.2
Back/neck pain
Migraine/headache
Fibromyalgia

IBS

Vulvodynia

IC Pain comorbidities
Anxiety 21.8

Episodic mood disorder/
depression

Swes o3 . _________________Psyhiatric comorbidities
Uterine fibroids
PCOS

" Non-pain gynecological
ety O 2 comorbidiies
Opioid abuse Other
T T T 1
0 5 10 15 20 25 30 35 40

Women with endometriosis in analysis (%)

Figure 2. Frequency of co-morbidities during the baseline period. Percentage of women with endometriosis in the
study population (n = 79,947) with indicated co-morbidities, grouped into four overall categories (pain, psychiatric,
nonpain gynecological and other co-morbidities). Women in the analysis could have more than one co-morbidity.
IBS: Irritable bowel syndrome; IC: Interstitial cystitis; PCOS: Polycystic ovary syndrome.

Opioid use risk factors

The greatest risk factor for opioid use after endometriosis diagnosis was opioid use before diagnosis. Women were
61% more likely to be prescribed opioids after endometriosis diagnosis if they had used opioids during the baseline
period (adjusted RR ratio: 1.615 95% CI: 1.59-1.63). The type of co-morbidity present during baseline (pain or
psychiatric) had a minimal influence on the risk of being prescribed opioids after endometriosis diagnosis (pain
co-morbidity adjusted RR ratio: 1.08; 95% CI: 1.07-1.10; psychiatric co-morbidity adjusted RR ratio: 1.05;
95% CI: 1.04-1.07). The number of co-morbidities present during baseline somewhat affected the risk of being
prescribed opioids after endometriosis diagnosis. The presence of one co-morbidity during baseline had an adjusted
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Interstitial cystitis Back/neck pain Fibromyalgia SE: Standard error.

RR ratio of 1.17 (95% CI: 1.16-1.19), two co-morbidities had an adjusted RR ratio of 0.94 (95% CI: 0.92-0.97)
and three or more co-morbidities had an adjusted RR ratio of 1.08 (95% CI: 1.06-1.10) when compared with no
baseline co-morbidities.

Factors associated with the duration of opioid supply

Linear regression models were run to evaluate the association of baseline factors with increased duration of opioid
supply after endometriosis diagnosis. The duration of opioid supply in women with endometriosis was significantly
greater (all p < 0.05) in those with at least one baseline co-morbidity compared with those without co-morbidities
(Figure 3A). Women with one co-morbidity during baseline had a mean (SE) of 1.01 (0.49) additional days of
opioid supply compared with women with no co-morbidities. Women with two and three or more co-morbidities
had a mean (SE) of 3.16 (0.55) and 5.91 (0.53) additional days of opioid supply compared with women with no
co-morbidities, respectively. Women with at least one of the specified pain co-morbidities during baseline had a
mean (SE) of 3.89 (0.40) additional days of opioid use compared with women with none of the specified pain
co-morbidities. Women with at least one of the three psychiatric co-morbidities evaluated had a mean (SE) of
1.32 (0.43) additional days of opioid use compared with women with none of the three psychiatric co-morbidities.
Women with opioid abuse during the baseline period had a mean (SE) of 7.32 (1.43) additional days of opioid
use postdiagnosis compared with women with no baseline opioid abuse. The following baseline co-morbid pain
conditions were associated with the most added days of opioid supply compared with those in women without said
co-morbidity: interstitial cystitis (mean [SE]: 8.32 [1.90]); back/neck pain (4.64 [0.49]) and fibromyalgia (3.55
[0.94]) (Figure 3B).

Risk factors for prolonged (>90 days’) opioid supply
Poisson regression analyses were performed to assess baseline risk factors for prolonged (=90 days’) opioid supply
after endometriosis diagnosis. The greatest risk factor was receipt of >90 days” opioid supply during the baseline
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Table 3. Risk factors for prolonged (=90 days’) opioid supply after diagnosis of endometriosis.

Risk factors present during the baseline period® Adjusted RR ratio (95% Cl) p-value
>90 days’ opioid supply 21.14 (20.14-22.19) <0.001

>1 co-morbidity 1.32(1.26-1.38) <0.001

Pain co-morbidity 1.37 (1.31-1.43) <0.001

Psychiatric co-morbidity 1.07 (1.04-1.11) 0.001

 Additional covariates assessed in this regression model included age, geographic region, household income and the four nonpain, nonpsychiatric
co-morbidities (opioid abuse, infertility, polycystic ovary syndrome and uterine fibroids).
RR: relative risk.

period (adjusted RR ratio: 21.14; 95% CI: 20.14-22.19) (Table 3). Additional risk factors included the presence
of at least one co-morbidity during baseline, which was associated with a 32% greater risk of receiving a prolonged
opioid supply postdiagnosis than that observed for women with no baseline co-morbidities. The presence of one
or more of the specified pain co-morbidities during baseline was associated with a 37% greater risk of prolonged
opioid supply postdiagnosis than that observed for women with none of these pain co-morbidities. Psychiatric co-
morbidities (anxiety, episodic mood disorder and/or stress) during the baseline period were associated with a 7%
greater risk of prolonged opioid supply than that observed for women with none of these psychiatric co-morbidities.

Discussion

Recent research shows that opioids are used in a significant number of women with endometriosis for acute pain
management in postsurgical settings and for management of chronic pain [10,12-14]. Despite wide use, few guidelines
are available on when or how to use opioids for the treatment of endometriosis-associated pain [1,8,9,16], while data
continue to emerge on the potential negative consequences of opioid use in the general population [11,17-19]. In the
current analysis, we found that before endometriosis diagnosis, 39.5% of women with endometriosis had received
an opioid prescription and almost 8% received a prolonged (>90 days’) opioid supply. Opioid use prior to diagnosis
was the greatest risk factor for opioid use after diagnosis. Likewise, the greatest risk factor for receiving a prolonged
(=90 days’) opioid supply after diagnosis was having received a prolonged opioid supply before diagnosis.

Many studies have reported a high co-morbidity burden among patients with endometriosis 4,5,20,21]. One
study found that 65% of women with endometriosis had three or more co-morbidities at the time of diagnosis,
which increased to 85% by 2 years postdiagnosis [5]. Among endometriosis-associated co-morbidities, pain and
psychiatric conditions are highly prevalent [3-5,12,22,23]. Research has revealed a complex association between
pain and psychiatric disorders; chronic pain negatively affects mental health, but psychological disorders such as
depression may also amplify pain conditions [3,21,24]. Indeed, patients with severe endometriosis-associated pain are
more likely to have multiple psychiatric disorders [21]. Given the significant co-morbidity burden in patients with
endometriosis and the inter-relatedness of pain and psychiatric co-morbidities, we reasoned that these co-morbidities
may influence opioid use for endometriosis-associated pain management.

In this retrospective claims analysis, both the type and number of baseline co-morbidities influenced the duration
of opioid supply after diagnosis. The presence of one of the specified pain or psychiatric co-morbidities significantly
increased the number of days of prescribed opioid supply when compared with the number of days of prescribed
opioid supply in patients without that specific baseline pain or psychiatric co-morbidity. In particular, baseline
interstitial cystitis, back/neck pain and fibromyalgia were associated with significantly increased added days of
opioid supply. Having two or more baseline co-morbidities was also associated with added days of opioid supply,
which increased with each additional co-morbidity. Furthermore, women with more than one co-morbidity before
diagnosis were at an increased risk of receiving an opioid supply of >90 days, particularly if a pain co-morbidity
was present.

Opioid use trends in the treatment of endometriosis are concerning for multiple reasons. First, there is limited
evidence to suggest that long-term opioid therapy is effective in treating other chronic (>3 months) pain conditions;
clinical trials have only demonstrated efficacious analgesia lasting 12 weeks or less [11]. Second, the risk of opioid-
related adverse events is correlated with the dose and duration of opioid use [16,17,19] and can include the development
of opioid-induced hyperalgesia, which counterproductively amplifies pain [25]. Third, some evidence indicates that
high daily doses and prolonged use of opioids for chronic noncancer pain increase the risk of opioid abuse [11,18].
This remains contentious, as other studies have found that only a small percentage of patients with chronic pain
receiving long-term opioid therapy develop opioid abuse disorders [26,27]. Finally, co-morbid psychiatric disorders
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in patients with chronic pain conditions (e.g., low back pain) are associated with opioid misuse [28,29]. The high
prevalence of psychiatric co-morbidities in patients with endometriosis [3,5,12,21,22] suggests that this population
may be vulnerable to opioid misuse. Optimal endometriosis treatment should take a patient-centric approach,
integrating pharmacological and surgical options to manage symptoms in conjunction with therapies to improve
health-related quality of life (e.g., physiotherapy, acupuncture, mental health counseling) [8,30]. Opioids may
effectively manage pain for some patients with endometriosis, but their use should be carefully considered and
weighed against potential harms [11,16].

The results of our analysis reinforce the need for comprehensive co-morbidity screening in patients with
endometriosis to guide treatment decisions (i.e., whether to initiate opioid therapy) and identify patients at increased
risk of prolonged opioid use. There are several risk assessment tools that can be implemented in clinical practice
to facilitate weighing the risks and benefits of opioid therapy for individual patients [16]. If patients and healthcare
providers agree to initiate opioid therapy, appropriate patient counseling is recommended, including setting realistic
pain management and evaluation goals and informing the patient of the risks associated with opioid use [11,16].
Increased awareness and recognition of aberrant drug-related behaviors is needed among healthcare providers to
mitigate opioid abuse [10,11,16]. Overall, multidisciplinary care with adequate management of co-morbidities may
optimize endometriosis management and reduce inappropriate or excessive treatment with opioids.

To our knowledge, this is the first study to investigate potential prediagnosis risk factors for opioid use and
receipt of prolonged opioid supply in women after endometriosis diagnosis. The results of our study must be
viewed within the context of the following limitations. Women with endometriosis who were included in this
analysis were identified based on diagnostic codes, which do not provide information on the method of diagnosis or
whether diagnosis was surgically confirmed. Our analysis captured the first occurrence of endometriosis diagnosis in
the database, which may not necessarily reflect the first-ever diagnosis of endometriosis. We tried to account for this
possibility by requiring patients to have no sign of endometriosis in the 12 months prior to the first occurrence of
an endometriosis diagnostic code. This analysis relied on the completeness of administrative claims to fully capture
endometriosis-related treatments and symptoms. As pharmacy claims are not associated with a diagnosis code,
opioid use could not be fully attributed to endometriosis pain. Moreover, claims for opioid prescriptions merely
indicated that a prescription was filled but could not confirm whether prescribed opioids were used compliantly.

While the regression analyses herein controlled for demographic variables, other unobservable factors could have
affected the assessed outcomes. The severity of endometriosis pain and of co-morbidities was not controlled for, both
of which may have influenced opioid use. In general, the prevalence rates of co-morbid conditions in our analysis
were lower than rates reported in the literature (4,21-23]. However, the frequencies of co-morbidities in this analysis
were based on claims with co-morbidity diagnostic codes incurred before endometriosis diagnosis. Thus, our analysis
does not reflect the true prevalence of co-morbidities among women diagnosed with endometriosis, as patients may
receive a diagnosis of a co-morbidity after endometriosis diagnosis or develop further co-morbidities over time.
Finally, results of this analysis may not be generalizable to the overall population of women with endometriosis, but
rather only to commercially insured, reproductive-aged patients. Despite these limitations, particular strengths of
the analysis included assessment of many covariates and circumventing reporting bias by using claims data. Another
strength was the large study sample, with data from a geographically and socioeconomically diverse United States
commercial insurance database.

Conclusion

Analysis of United States claims data from 79,947 women with endometriosis indicates that opioid use before
endometriosis diagnosis significantly increases the risk of opioid use after diagnosis. Prolonged (>90 days’) opioid
supply before endometriosis diagnosis greatly increases the risk of prolonged opioid supply after diagnosis, as does
the presence of at least one co-morbidity, particularly pain conditions. Although further research is needed to
evaluate the effects of both short- and long-term opioid use among women with endometriosis, the insights gained
from this retrospective claims analysis may contribute to improved management strategies for endometriosis-related
pain and associated co-morbidities and optimization of opioid prescribing practices.
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Summary points

e Risk factors for opioid use and prolonged opioid use in women with endometriosis are largely unknown but are
important to understand given limited evidence for long-term efficacy of opioids and increasing rates of opioid
abuse.

e At baseline, 63.9% of women in this analysis had a co-morbidity, 48.9% had a co-morbid pain condition and
29.5% had a co-morbid psychiatric condition.

e Women were 61% more likely to be prescribed opioids after the diagnosis of endometriosis if they used opioids
during the baseline period (relative risk [RR] ratio = 1.61; 95% Cl: 1.59-1.63).

e The type of co-morbidity present during baseline (pain or psychiatric) had a minimal influence on the risk of
being prescribed opioids after endometriosis diagnosis (pain co-morbidity-adjusted RR ratio = 1.08; 95% Cl:
1.07-1.10; psychiatric co-morbidity-adjusted RR ratio = 1.05; 95% Cl: 1.04-1.07).

e The number of co-morbidities present during the baseline period somewhat affected the risk of being prescribed
opioids after endometriosis diagnosis. The presence of one co-morbidity had an adjusted RR ratio of 1.17 (95% Cl:
1.16-1.19), two co-morbidities had an adjusted RR ratio of 0.94 (95% Cl: 0.92-0.97) and three or more
co-morbidities had an adjusted RR ratio of 1.08 (95% Cl: 1.06-1.10) when compared with no baseline
co-morbidities.

e Women with at least one of the specified pain co-morbidities during the baseline period had a mean (standard
error [SE]) of 3.89 (0.40) additional days of opioid use compared with women with none of the specified pain
co-morbidities.

e The greatest risk factor for prolonged opioid supply (=90 days) after diagnosis of endometriosis was prolonged
opioid supply (=90 days) during the baseline period (adjusted RR ratio = 21.14; 95% Cl: 20.14-22.19; p < 0.001).

e Women were at a 32% higher risk of receiving a prolonged supply of opioids (=90 days) if they had >1
co-morbidity versus no co-morbidities during the baseline period (adjusted RR ratio = 1.32; 95% Cl: 1.26-1.38;

p < 0.001).

e The risk of prolonged opioid supply increased by 37% in women with a pain co-morbidity versus those without a
pain co-morbidity (adjusted RR ratio = 1.37; 95% Cl: 1.31-1.43; p < 0.001) and by 7% in those with a psychiatric
co-morbidity versus those without a psychiatric co-morbidity (adjusted RR ratio = 1.07; 95% Cl: 1.04-1.11;

p < 0.001).

e Risk of opioid use after endometriosis diagnosis was greater in patients who used opioids before diagnosis, and

risk of prolonged opioid use was greater if co-morbidities existed before diagnosis.
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