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Introduction:Chronic pain brings complexity to opioid use disorder (OUD). Psychosocial

and neurobiological risks for Chronic Pelvic Pain (CPP) and OUD overlap. The primary

objective of this exploratory study is to compare sex-specific prevalence of CPP

and sexual dysfunction between individuals receiving buprenorphine for OUD and a

comparison group receiving treatment for other chronic medical conditions (CMC).

Methods: Participants from an OUD treatment (n = 154) and primary care clinic

(n = 109) completed a survey between July 2019 and February 2020 assessing

reproductive and sexual health. Sex-stratified CPP and pain interference measures were

adapted from the Brief Pain Inventory for females, and for males, the Brief Male Sexual

Function Inventory and NIH Chronic Prostatitis Symptom Index. The Male and Female

Sexual Function Index assessed sexual dysfunction. Prevalence of CPP and sexual

dysfunction between groups were compared using Pearson χ2 and Fisher’s Exact tests.

Results: Participants were 54.4% female and 75.0% Black with almost half having a

psychiatric diagnosis. Among OUD females, the highest pain severity reported was for

menstrual-related pain, and for OUD males, testicular pain. CPP most interfered with

mood in OUD females vs. sleep and enjoyment of life in OUD males. There were no

differences in prevalence for global sexual dysfunction with 91.6% of females and 84.2%

of males screening positive across groups.

Discussion/Implications: CPP and sexual dysfunction are important components of

wellness and may play a role in OUD recovery trajectories. The value of addressing

CPP and sexual dysfunction in tailored comprehensive, sex-informed OUD treatment

approaches should be further investigated.

Keywords: chronic pelvic pain, sex differences, opioid use disorder, sexual dysfunction, buprenorphine

https://www.frontiersin.org/journals/pain-research
https://www.frontiersin.org/journals/pain-research#editorial-board
https://www.frontiersin.org/journals/pain-research#editorial-board
https://www.frontiersin.org/journals/pain-research#editorial-board
https://www.frontiersin.org/journals/pain-research#editorial-board
https://doi.org/10.3389/fpain.2021.787559
http://crossmark.crossref.org/dialog/?doi=10.3389/fpain.2021.787559&domain=pdf&date_stamp=2022-01-11
https://www.frontiersin.org/journals/pain-research
https://www.frontiersin.org
https://www.frontiersin.org/journals/pain-research#articles
https://creativecommons.org/licenses/by/4.0/
mailto:caitlin.martin@vcuhealth.org
https://doi.org/10.3389/fpain.2021.787559
https://www.frontiersin.org/articles/10.3389/fpain.2021.787559/full


Reichmann et al. CPP, Sexual Dysfunction in OUD

INTRODUCTION

Chronic pain is an important co-morbid condition that brings
complexity to opioid use disorder (OUD) risk, course, and
treatment (1, 2). The majority of patients receiving medication
for opioid use disorder have at least one chronic pain condition,
and for many patients, chronic pain was an antecedent medical
condition leading to the development of their substance use
disorder (1, 2).

Chronic Pelvic Pain (CPP), a specific subset of chronic
pain, is an important yet underreported multifactorial condition
for both sexes. The incidence of CPP is common with an
estimated global prevalence of 5.7–26.6% in females (3) and
2–16% in males (4). The American College of Obstetrics
and Gynecology defines CPP as “pain symptoms perceived to
originate from pelvic organs/structures typically lasting more
than 6 months” (5). Associated CPP symptoms in females may
include pain with sexual intercourse, unexplained genital pain
and/or itching, menstrual pain and pelvic cramping. In males,
chronic prostatitis/chronic pelvic pain syndrome, also known
as NIH Category III Prostatitis, is defined by the NIH as “the
presence of genito-urinary pain in the absence of uropathogenic
bacteria detected by standard microbiological methodology” (6).
The main CPP domains in males include urogenital discomfort,
sexual dysfunction, urinary tract symptoms (i.e., pain with
voiding), and perineal pain. Given the clinical parameters of
CPP, it is no surprise that CPP is also closely linked with sexual
dysfunction in both males and females, impacting emotional
status and overall quality of life (7).

CPP and substance use disorders share considerable
psychosocial factors, such as PTSD history, trauma, sleep
disorders, anxiety and depression (8, 9). CPP and substance
use disorders also intersect neurobiologically, especially when
considering neural pain-reward pathways (10). Given the
overlapping factors contributing to both CPP and OUD, there
is a predictable comorbidity between these two disorders, and
their managements may complicate one another. For example,
poorly controlled CPP may lead to instability among patients
receiving medication treatment for OUD, potentially manifesting
as increased opioid cravings and relapse risk. Existing data on
substance use among CPP patients is limited, but when reported,
suggests that substance use may be more prevalent among these
patients (11, 12). However, to our knowledge, the prevalence of
CPP within an OUD treatment population is unknown. Closing
this gap in knowledge is an important first step to achieving a
better understanding of how to manage patients with co-morbid
CPP and OUD. Additionally, OUD and OUD medication
treatment have been linked with sexual dysfunction, which may
further complicate recovery and other health outcomes for these
patients (13–15).

The development of personalized treatments for OUD, which
include addressing co-morbid conditions and tailoring treatment
components by sex and gender, is a high priority area urgently
in need of more research and intervention in the current opioid
crisis (16). Therefore, the primary objective of this exploratory
study is to compare sex-specific prevalence of CPP and sexual
dysfunction between individuals receiving buprenorphine for

OUD and a comparison sample of patients receiving treatment
for other chronic medical conditions. We chose to compare the
prevalence of CPP and sexual dysfunction between addiction
medicine and primary care populations as both are outpatient
clinics focused on chronic disease management. This rationale
allows our findings to align with the ongoing paradigm shift
in addiction medicine where SUD treatments are best delivered
within a chronic disease model vs. an acute care model (17).
The overall purpose of this study is to generate hypotheses for
further investigation; however, we did expect both CPP and
sexual dysfunction to be highly prevalent in both samples.

METHODS

Participants and Design
The current study involves a cross-sectional survey with medical
record review of a convenience sample of patients recruited from
an outpatient substance use disorder treatment center and a
primary care clinic within the same academic medical center.
Participants completed a voluntary, electronic survey assessing
reproductive and sexual health needs. Study participants were
English-speaking and at least 18 years old. All current patients
at the addiction medicine clinic were eligible, whereas patients at
the primary care clinic who were currently receiving substance
use disorder treatment were not eligible. Participants who were
unable to read had the option to have the survey read aloud
by a research assistant in a private space (n = 6). Survey
completion took an average of 40 minutes, and participants
were compensated $20. A retrospective medical record chart
abstraction was conducted for all participants. All participants
provided verbal consent. This study was approved by the
Institutional Review Board.

For this planned secondary data analytic study, we compared
by sex participants from the two recruitment locations: the
outpatient substance use disorder treatment center (OUD
treatment group; N = 154; females: n = 84, males: n =

70) where data was collected from July through September
2019 and the primary care clinic [Chronic Medical Conditions
(CMC); N = 109; females: n = 59, males: n = 50] where
data was collected from December 2019 through February 2020.
Participants who met the following criteria were included in
analyses: (1) completion of the CPP survey measures and (2)
completion of the sexual dysfunction survey measures. For
participants in the OUD group, additional criteria included
diagnosis of OUD and receiving buprenorphine at the time of
the survey.

Outpatient Substance Use Disorder
Treatment Center
The outpatient substance use disorder treatment center study
site opened in April 2017 and provides outpatient addiction
treatment for over 500 adults, with approximately 90% receiving
treatment for OUD with buprenorphine. The clinic is designated
by state Medicaid services as a “preferred office-based opioid
treatment center” and is affiliated with a large academic
medical center with most patients referred by a provider
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within the academic medical center (e.g., inpatient consults,
primary care physicians). Onsite addiction medicine providers
come from multiple specialties, ranging from psychiatry to
emergency medicine.

Primary Care Clinic
Participants comprising the comparison group were recruited
from an Internal Medicine clinic affiliated with the same
academic medical center as the substance use disorder treatment
clinic. This clinic serves as a safety net for the region and provides
medical care to approximately 9,000 patients, age 18 and older,
who account for more than 32,000 visits yearly.

Demographic, Psychosocial and Clinical
Characteristics
Demographic survey items included age, sex assigned at
birth (male, female, other), gender, race, and annual income.
Psychosocial survey variables included homelessness, sexual
orientation, and education.

Clinical variables abstracted from the participants’ medical
records included insurance status, psychiatric and medical
comorbidity diagnoses, and substance use history. Detailed
substance use disorder treatment information (i.e., receiving
buprenorphine for OUD) was abstracted from clinical
intake assessments.

Chronic Pelvic Pain Measures
Females
In females, pelvic pain was assessed through survey items adapted
from existing CPP literature and clinical intake forms.

For females, having CPP was defined as those answering “yes”
to the screening question “During the past 6 months have you
had pain or cramps in the pelvis and/or lower abdomen that
has interfered with your daily activities?” adapted from Lamvu
et al. (18), and/or answering “yes” to any of the following
vulvodynia screening questions over the past 6 months: “Have
you experienced itching in your genital area that persisted for
3 months or longer?,” “Have you experienced burning in your
genital area that persisted for 3 months or longer?,” or “Have
you experienced periodic knife-like or sharp pain in your genital
area that persisted for 3 months or longer?” adapted from Harlow
et al. (19).

Males
In males, pelvic pain was evaluated via survey items modified
from the Brief Male Sexual Function Inventory (20) and NIH
Chronic Prostatitis Symptom Index (21).

For males, CPP is defined as answering “Sometimes” or
more for at least one body part to the question “How often
have you experienced pain or discomfort in any of the following
areas over the past 6 months?” (answer options included: Never,
Rarely, Sometimes, Often, Usually, Always, and Not applicable):
“Area between rectum and testicles (perineum),” “testicles,” “tip
of the penis (not related to urination),” “below your waist,” “in
your pubic or bladder area,” “pain or burning during urination,”
“pain or discomfort during or after sexual climax (ejaculation),”
“pain or discomfort as your bladder fills,” “pain or discomfort

relieved by voiding” (adapted from the NIH Chronic Prostatitis
Symptom Index).

Males and Females
Additional pain indices were captured using adapted survey
items from the Brief Pain Inventory (22) and existing clinical
intake forms.

For pain type and severity, participants rated the severity
of pain in the past 6 months on a scale of 0 (no pain) to
10 (worst pain imaginable) with urination, full bladder, and
bowel movements. Additionally, females rated pain with deep
intercourse, entry during intercourse, tampon insertion, other
contact with genital area, pain the week before, during, and after
menstrual period. Males rated pain in the area between rectum
and testicles (perineum), testicles, at the tip of the penis (not
related to urination), below waist in pubic or bladder area, pain
or burning during urination, pain or discomfort during or after
sexual climax (ejaculation).

For pain intensity and interference, participants rated their
pelvic pain on a scale of 0 (no pain) to 10 (worst pain imaginable)
for the following questions: “Your pelvic pain at its worst in
the last week,” “Your pelvic pain at its least in the last week,”
“Your pelvic pain on average,” “Your pelvic pain right now.” Pain
interference was assessed by participants rating how much their
pelvic pain has interfered with the following parameters in the
past week (0 = does not interfere, 10 = completely interferes):
general activity, mood, walking ability, normal activity (outside
the home or with housework), relations with other people,
sleep, enjoyment of life, sexual function (desire, interest, arousal,
or satisfaction).

Lastly, to explore the relationship between pelvic pain and
substance use, participants completed a novel survey item,
“When my pelvic pain is worse than usual, I am less or more likely
to use drugs and/or alcohol,” and “My use of drugs and/or alcohol
relieves my pelvic pain,” and responded on a visual analog scale
(range 0–100 with 50 indicating not more or less likely).

Sexual Dysfunction Measures
Females
The abbreviated 6-item Female Sexual Function Index (FSFI)
by Isidori et al. (23) evaluated sexual dysfunction (1–5 Likert
scale). The FSFI is a validated tool used to assess six domains
of female sexual function including desire, arousal, lubrication,
orgasm, satisfaction and pain. An item score of <4 indicates
dysfunction within a domain. A total score of <19 indicates
sexual dysfunction (total score range: 6–30).

Males
Sexual dysfunction was assessed with the 11-item Brief Sexual
Function Inventory (BSFI; 0–4 Likert scale). The BSFI is a
validated questionnaire that assess three domains of male sexual
function including sexual drive (2 items), erectile function (3
items) and ejaculatory function (2 items), as well as problem
assessment (3 items) and overall satisfaction (1 item). Based
on literature by Dahl et al. (24), cutoffs for dysfunction within
each domain are as follows: drive ≤3, erection ≤7, ejaculation
≤5, and satisfaction ≤1. A combined score for drive, erection,
and ejaculation (DEE) was also created, and defined a problem
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in this domain as DEE ≤10. Overall sexual dysfunction was
defined as the presence of either a satisfaction problem or a DEE
problem (24).

Analysis
For the primary objective, sex stratified CPP and sexual
dysfunction prevalence and descriptors were compared between
the OUD and CMC groups using Pearson χ2 and Fisher’s
Exact tests for categorical variables and T-tests for continuous
variables. For all analyses, significance was set at 0.05. Statistical
analyses were performed using SAS 9.4 (SAS Institute Inc.,
Cary, NC).

RESULTS

Demographic and Psychosocial
Characteristics
A total of 263 participants (97% response rate) were included in
the analyses with 84 females and 70 males in the OUD group
and 59 females and 50 males in the CMC group. All participants
meeting inclusion criteria for this study identified as cisgender.
Demographic and psychosocial characteristics are presented in
Table 1. Most participants self-identified as Black (75%) with a
mean age of 49.4 (±13.3) years. No individuals self-identified
as Latinx ethnicity. Compared to CMC participants, males and
females in the OUD group were significantly more likely to be
homeless (OUD females: 30.5%, CMC females: 12.7%, p= 0.016;
OUD males: 38.6%, CMC males: 12.2%, p = 0.002), and have
psychiatric comorbidities such as PTSD (OUD females: 13.4%,
CMC females: 2.2%, p = 0.046; OUD males: 16.2%, CMC males:
2.0%, p = 0.014). Medical comorbidities were more common
in CMC than OUD participants (OUD females: 80.9%, CMC
females: 97.8%, p = 0.008; OUD males: 72.9%, CMC males:
98.0%, p = <0.001). Almost half of all participants reported
having a co-morbid pain condition other than CPP.

Chronic Pelvic Pain
Table 2 describes the prevalence of CPP characteristics between
the OUD and CMC groups. Less than a quarter of females (n
= 28; 19.6%) and almost a third of males (n = 34; 28.3%)
met clinical criteria for CPP with no significant differences in
prevalence between OUD and CMC groups. However, females
and males with CPP in the OUD group rated their average CPP
intensity higher (albeit not statistically significant) than females
and males in the CMC group (OUD females: 3.0 ± 2.9, CMC
females: 0.6± 1.0, p= 0.189; OUDmales: 3.6± 3.0, CMCmales:
1.9 ± 2.3, p = 0.151). Regarding pain severity indices, OUD
females with CPP reported menstrual pain to be the most severe
and reported higher pain severity indices than CMC females
with full bladder, bowel movements and tampon insertion. OUD
males with CPP reported significantly higher testicular pain
severity (OUD males: 5.1 ± 3.1, CMC males: 2.1 ± 2.1, p =

0.017) than CMC males as well as higher pain severity with
perineal pain, pain at the tip of the penis, pubic/bladder pain,
pain/burning with urination and pain during/after ejaculation.
For pain interference domains, OUD females reported that their
CPP displayed the highest pain interference with their mood,

normal household activity and sexual function. OUD males
reported the highest CPP pain interreference with their sleep,
enjoyment of life and sexual function (Table 2).

With the exploratory item (data not shown), OUD males
were significantly more likely than CMC males to report using
drugs/alcohol during CPP exacerbations (OUD males: 54.1 ±

34.0, CMC males: 19.9 ± 31.1, p = 0.003) and that the use of
drugs/alcohol relieved their CPP (OUDmales: 50.2± 31.8, CMC
males: 18.1 ± 30.0, p = 0.002). No significant differences existed
for females; however, OUD females reported higher likelihood
of using drugs/alcohol during CPP exacerbations (OUD females:
52.2 ± 41.1, CMC females: 16.7 ± 28.7, p = 0.417) and that
drugs/alcohol relieved their CPP (OUD females: 26.0 ± 35.9,
CMC females: 17.0 ± 28.6, p = 0.892) than females in the
CMC group.

Sexual Dysfunction
Table 3 describes the prevalence of sexual dysfunction and its
characteristics for the OUD and CMC groups. Overall, 91.6% of
females and 84.2% of males screened positive for global sexual
dysfunction with no significant differences in prevalence between
OUD and CMC groups. More males and females within the
CMC group met criteria for dysfunction in each of the individual
sexual dysfunction domains as compared to their respective OUD
groups. Notably, CMC females were significantly more likely
than OUD females to show dysfunction in the domains of arousal
(p= 0.028), lubrication (p= 0.004), and orgasm (p= 0.042).

DISCUSSION

CPP is a prevalent and significant chronic pain disorder seen in
both males and females. The purpose of this secondary analytic
study was to describe the sex-specific prevalence of CPP and
sexual dysfunction in patients receiving buprenorphine for OUD
compared to patients being treated for other chronic conditions.
Overall, our study results demonstrate that 1 in 5 females and
over 1 in 4 males met clinical criteria for CPP. We found no
difference in CPP prevalence between the two groups, but the
OUD group tended to report slightly greater pain severity in
our small sample, a finding that should be investigated further
in larger samples. OUD males with CPP were significantly more
likely to report using drugs/alcohol during CPP exacerbations; no
such significant differences existed for females with co-morbid
OUD and CPP. Regarding sexual dysfunction, the majority
of females and males screened positive, but there were no
differences in global sexual dysfunction prevalence between
groups; however, a greater proportion of males and females
within the CMC group met criteria for dysfunction within each
domain than those in the OUD group.

CPP is an important component of health and wellness
for both sexes and thus may also play a role in the recovery
trajectories for individuals with OUD. In our sample, participants
reported that CPP interfered with aspects of life that also
impact OUD treatment outcomes, such as mood, sleep, and
enjoyment of life. Females with OUD and CPP reported that
their pain interfered the most with their mood. Several studies
have documented that negative affect and pain may serve as
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TABLE 1 | Demographic and psychosocial characteristics of study sample.

Study sample

characteristics

Females N = 143 Males N = 120

OUD group N = 84 (%) CMC group N = 59 (%) Pb OUD group N = 70 (%) CMC group N = 50 (%) Pb

Age (Mean ± SD) 39.9 ± 11.6 57.8 ± 9.9 <0.0001 46.9 ± 12.4 58.4 ± 7.7 <0.0001

Self-identified race <0.0001 0.044

Black 54 (65.1) 50 (84.8) 52 (75.4) 40 (81.6)

White 25 (30.1) 3 (5.1) 12 (17.4) 7 (14.3)

Other 4 (4.8) 6 (10.2) 5 (7.3) 2 (4.1)

Sexual orientation 0.0004 0.047

Heterosexual 59 (70.2) 50 (90.9) 64 (91.4) 43 (87.8)

Gay or lesbian 8 (9.5) 0 (0.0) 1 (1.4) 3 (6.1)

Bisexual/other 17 (20.2) 5 (9.1) 5 (7.1) 3 (6.1)

Education 0.782 0.029

<High school degree 15 (17.9) 12 (20.3) 18 (25.7) 11 (22.5)

High school

degree/equivalent

42 (50.0) 26 (44.1) 35 (50.0) 15 (30.6)

>High school degree 27 (32.1) 21 (35.6) 17 (24.29) 23 (46.9)

Annual household income 0.051 0.117

<$5000 41 (50.6) 17 (30.4) 32 (47.1) 14 (28.6)

$5,000–$10,000 16 (19.8) 13 (23.2) 11 (16.2) 9 (18.4)

>$10,000 24 (29.6) 26 (46.4) 25 (36.8) 26 (53.1)

Homeless 25 (30.5) 7 (12.7) 0.016 27 (38.6) 6 (12.2) 0.002

Psychiatric comorbidity

Depression 30 (44.8) 17 (37.0) 0.407 36 (53.7) 14 (28.6) 0.007

Anxiety/Panic disorder 20 (29.9) 7 (15.2) 0.073 23 (34.3) 7 (14.3) 0.015

PTSD 9 (13.4) 1 (2.2) 0.046 11 (16.2) 1 (2.0) 0.014

Bipolar disorder 9 (13.4) 2 (4.4) 0.195 9 (13.4) 1 (2.0) 0.043

Co-morbid conditions

Medical comorbidity 55 (80.9) 45 (97.8) 0.008 51 (72.9) 48 (98.0) <0.001

Pain comorbidity

(non-CPP pain)

36 (42.9) 41 (69.5) 0.002 31 (44.3) 25 (50.0) 0.536

Chronic pelvic pain (Y/N)a 17 (22.7) 11 (22.0) 0.930 24 (34.3) 10 (20.0) 0.103

OUD, Opioid Use Disorder; CMC, Chronic Medical Conditions. aFor males, CPP is defined as answering “Sometimes” for at least one body part to the question “How often have you

experienced pain or discomfort in any of the following areas over the past 6 months?” For females, having CPP is defined as those answering “yes” to the CPP screening question

“During the past 6 months have you had pain or cramps in the pelvis and/or lower abdomen that has interfered with your daily activities” and/or answering “yes” to any of the vulvodynia

screening questions over the past 6 months (see methods for full screening questions). bBoldface indicates significance at p < 0.05.

triggers for sustained opioid use and substance use recurrence for
individuals withOUD (25, 26). Thus, our study findings highlight
the potential role CPPmay be playing in the intersection between
mood, pain, and addiction, especially among female patients
receiving medication treatment for OUD. Further research using
sex-stratified longitudinal data is needed to discern chronology
of how CPP, other pain conditions, depression, and anxiety
symptoms can lead to comprised OUD treatment outcomes.
Additionally, menstrual pain appeared to be the most severe pain
reported by OUD females with CPP, a type of pain with available
treatments. However, treatments are only effective if they are
provided and utilized, underlying the need for more evidence to
guide best practices to integrate reproductive and sexual health
care into OUD treatment (27).

Males with OUD reported the highest CPP interference with
their sleep and overall enjoyment of life. Sleep and quality of
life are intertwined, and addressing sleep disturbances is an
avenue to improve health outcomes (28). Opioids are known

to precipitate sleep disturbances, and sleep interruptions may
in turn increase susceptibility for opioid misuse (29). Further,
emerging data suggests a relationship between poor sleep and
disruption of the brain reward system, which may facilitate
persistent opioid use (30). Considering individuals in OUD
treatment, sleep is increasingly being recognized as a potential
target to improve outcomes, such as via relapse prevention
(31). Future research investigating avenues to integrate sleep
health interventions into medication treatment for OUD should
prioritize simultaneously measuring chronic pain indices, such
as pelvic pain, and analyzing pain as a potential mediator of
treatment response.

Another interesting finding in this study was the connection
between CPP exacerbations and self-reported risk of subsequent
drug/alcohol use by OUD males and females. This exploratory
finding suggests that CPP may impact the risk of substance
use even after addiction treatment engagement, and CPP may
therefore compromise treatment outcomes. The neurobiological
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TABLE 2 | Pain parameters, severity indices, and interference indices among participants with CPP.

CPP parameters Females Males

OUD + CPP (n = 17) CMC + CPP (n = 11) Pd OUD + CPP (n = 24) CMC + CPP (n = 10) Pd

Average pain intensity (range 0–10 ± SD) 3.0 ± 2.9 0.6 ± 1.0 0.189 3.6 ± 3.0 1.9 ± 2.3 0.151

Pain severity indices (range 0–10 ± SD)

Pain with urination 1.5 ± 1.9 2.5 ± 3.0 0.763 – – –

Pain with full bladder 3.0 ± 3.6 1.6 ± 2.3 0.188 – – –

Pain with bowel movements 3.4 ± 3.7 1.8 ± 2.8 0.310 2.3 ± 3.0 1.5 ± 2.2 0.310

Deep pain with intercourse 2.0 ± 2.6 2.3 ± 3.1 0.636 – – –

Pain with tampon insertion 2.2 ± 3.2a 0.5 ± 0.1b 1.00 – – –

Pain with genital contact 1.2 ± 1.7 1.5 ± 2.3 0.919 – – –

Pre-menstrual pain 2.0 ± 3.7a 0.9 ± 4.3b 0.495 – – –

Menstrual pain 5.8 ± 3.2a 0.8 ± 7.1b 0.182 – – –

Post-menstrual pain 2.7 ± 3.6a 3.1 ± 2.8b 0.505 – – –

Perineal pain – – – 4.5 ± 3.5 2.4 ± 2.8 0.137

Testicular pain – – – 5.1 ± 3.1 2.1 ± 2.1 0.017

Pain at tip of penis (unrelated to urination) – – – 5.0 ± 3.5 1.8 ± 1.3 0.182

Pubic/bladder pain – – – 5.0 ± 3.1 3.3 ± 3.3 0.143

Pain/burning during urination – – – 4.3 ± 3.0 3.0 ± 3.7 0.321

Pain during/after ejaculation – – – 4.8 ± 3.6 2.2 ± 2.2 0.182

Pain interference indices (range 0–10 ± SD)

General activity 1.9 ± 3.5 1.7 ± 2.9c 0.590 3.6 ± 3.6 1.8 ± 2.5 0.076

Mood 4.6 ± 4.6 1.7 ± 2.8c 0.431 3.5 ± 3.4 2.9 ± 3.2 0.499

Walking ability 2.9 ± 35.4 1.7 ± 2.9c 0.419 3.8 ± 3.6 3.9 ± 3.9 0.885

Normal household activity 3.6 ± 3.7 1.7 ± 2.9c 0.419 3.8 ± 3.4 3.9 ± 3.7 0.988

Relations with other people 1.7 ± 2.7 1.7 ± 2.9c 0.549 3.2 ± 3.3 2.0 ± 2.5 0.251

Sleep 2.8 ± 3.1 2.4 ± 4.2c 0.874 4.6 ± 3.3 3.2 ± 3.4 0.154

Enjoyment of life 2.9 ± 2.9 0.0 ± 0.0c 0.120 4.7 ± 3.7 3.0 ± 2.9 0.104

Sexual function (desire, interest, arousal or

satisfaction)

3.4 ± 4.8 1.7 ± 2.9c 0.608 4.4 ± 3.4 3.2 ± 3.7 0.226

OUD, Opioid Use Disorder; CMC, Chronic Medical Conditions; CPP, Chronic Pelvic Pain. aFor these parameters, n = 6; bFor these parameters, n = 2; cFor these parameters, n = 3;
dBoldface indicates significance at p < 0.05.

TABLE 3 | Sexual dysfunction characteristics among males and females in the study sample.

Sexual dysfunction domains Females N = 143 Males N = 120

OUD group N = 84 (%) CMC group N = 59 (%) Pf OUD group N = 70 (%) CMC group N = 50 (%) Pf

Global sexual dysfunction (Y/N)a,b 78 (92.9) 53 (89.8) 0.521 58 (89.2) 43 (91.5) 0.759

Female sexual dysfunction domainsc

Desire 78 (100.0)e 52 (100.0)e 1.000 – – –

Arousal 58 (75.3) 48 (90.6) 0.028 – – –

Lubrication 48 (61.5) 45 (84.9) 0.004 – – –

Orgasm 53 (68.8) 44 (84.6) 0.042 – – –

Penetrative pain 34 (43.6) 24 (46.2) 0.773 – – –

Sexual satisfaction 29 (37.2) 22 (43.1) 0.499 – –

Male sexual dysfunction domainsd

Drive – – – 32 (45.7) 26 (52.0) 0.497

Erection – – – 36 (51.4) 30 (60.0) 0.352

Ejaculation – – – 44 (62.9) 37 (74.0) 0.199

OUD, Opioid Use Disorder; CMC, Chronic Medical Conditions. a In females, global sexual dysfunction was defined as a total score of <19 (range: 6–30) on the abbreviated FSFI; b In

males, global sexual dysfunction was defined as the presence of either a satisfaction problem or a DEE (drive, erection, and ejaculation) problem based on the BSFI and literature

adapted from Dahl et al.; cData reflect proportion of participants screening positive for dysfunction in domain by an item score of <4; dData reflect proportion of participants screening

positive for dysfunction in domains: drive (score <3), erection (<5), and ejaculation (<7); e13 females skipped this question; fBoldface indicates significance at p < 0.05.
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mechanisms underlying CPP are complex. It is theorized that
repetitive visceral and somatic pain inputs from malfunctioning
pelvic structures to the spinal cord may result in hypersensitivity
to pain, decreased pain inhibition, and an overall increased
sensitization of the central nervous system to pain (7, 32).
This heightened response to pain and its management is
especially challenging when considering an OUD population.
The experience of chronic pain during OUD treatment facilitates
opioid cravings (33) and is a predictor for subsequent non-
prescribed opioid use recurrence (34). Given these potential
implications, further research analyzing the relationship that
chronic pain disorders, such as CPP, have with OUD course and
treatment in both sexes is warranted.

In this study, most participants screened positive for sexual
dysfunction, with greater proportion of CMC participants
demonstrating higher prevalence of dysfunction in individual
domains. The pathogenesis of sexual dysfunction is multi-
factorial and complex (35, 36). Our finding of such a high
prevalence of sexual dysfunction across both groups may be
driven by the substantial co-morbid psychiatric, medical, and
psychosocial burden on ourOUD andCMCparticipants (37–39).
For our CMC participants, there is need for more research and
scientific reporting on prevalence, pathophysiology, and optimal
treatment of sexual dysfunction associated with chronic illness;
additionally, screening for and managing co-morbid psychiatric
conditions like depression is recommended for patients with
sexual dyssfunction. For OUD participants, these risk factors are
complicated further by how opioids disrupt the hypothalamic–
pituitary–gonadal axis, resulting in hypogonadism and impaired
sexual function (13). CPP also impacts sexual function, with
cohort studies reporting erectile dysfunction in 15–55% of
males with CPP (40) and meta-analyses demonstrating lower
FSFI scores in lubrication, pain, and total score domains in
females with CPP compared to controls (41). Conversely, the
effect of buprenorphine treatment on sexual dysfunction has
not been well-studied. In a previous study by Ramdurg et al.
approximately 83.0% of men receiving buprenorphine reported
sexual dysfunction in at least one domain (14). A recent
multicenter study reported that 56.6% of women receiving
medication for OUD met criteria for sexual dysfunction (15).
This common and unfavorable experience of sexual dysfunction
during OUD treatment may influence an individual’s decision
to continue these lifesaving medications for OUD. Our findings
reinforce the need for further investigation of how sexual
dysfunction intersects with treatment and recovery among
individuals receiving buprenorphine for OUD treatment.

Limitations
This study has several limitations. Our study was conducted
at two outpatient clinics within a single academic medical
institution, so results may not generalize to other clinics
or regions. Additionally, these findings may not generalize
to individuals who are engaged with alternative treatment
modalities or non-treatment seeking for OUD. The sample size
of this study was small, possibly impacting the ability to detect
significant results. Because both study sites recruited convenience
samples, the OUD and CMC groups were not matched on

sociodemographic characteristics such as age (i.e., older average
age of CMC participants), possibly introducing confounders into
analyses. Two different definitions for CPP were used for males
and females which precluded our ability to compare prevalence
between sexes. Assessment of CPP in both males and females
was performed using survey items from different questionnaires
due to lack of universally accepted measures for CPP, likely
introducing bias into our results. Lastly, social desirability bias
may have skewed our results as the survey was completely by self-
report and asked about several sensitive issues, especially for the
six participants for whom all the questions were read aloud by a
research assistant. This study does not endorse changes to current
OUD treatment or clinical practice guidelines; rather, this study
is exploratory only and is meant to inform future work.

CONCLUSIONS

To our knowledge, our study is the first to report on CPP and
sexual dysfunction among a sample receiving buprenorphine
for OUD treatment. Our study was further strengthened by
including both sexes and the inclusion of a comparison group
without OUD within the same academic medical center. CPP,
and its effects on sexual dysfunction, is not currently assessed
routinely in OUD treatment, which may represent a missed
opportunity to strengthen recovery outcomes for patients with
co-morbid CPP and OUD. These findings are meant to inform
and support future work regarding the integration of sexual
health and wellness into OUD treatment programs.
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APPENDIX

TABLE A1 | Age and sex specific prevalence of Chronic Pelvic Pain and Sexual Dysfunction amongst females and males in the CMC and OUD groups.

Sample characteristics Females Males

Age groups Chronic pelvic pain Sexual dysfunction Chronic pelvic pain Sexual dysfunction

CMC OUD CMC OUD CMC OUD CMC OUD

18–34 NA (0/0) 27% (8/30) 50% (0/1) 84% (31/37) NA (0/0) 6% (2/17) NA (0/0) 88% (14/16)

35–44 25% (1/4) 29% (4/14) 100% (4/4) 100% (16/16) 0 (0/2) 30% (3/10) 100% (2/2) 78% (7/9)

45–54 15% (2/13) 21% (4/19) 100% (14/14) 100% (19/19) 18% (2/11) 33% (6/18) 91% (10/11) 89% (16/18)

55–64 32% (7/22) 9% (1/11) 89% (24/27) 100% (11/11) 26% (6/23) 50% (11/22) 90% (18/20) 95% (18/19)

65+ 9% (1/11) 50% (0/1) 85% (11/13) 100% (1/1) 14% (2/14) 67% (2/3) 93% (13/14) 100% (3/3)

OUD, Opioid Use Disorder; CMC, Chronic Medical Conditions.
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