SAGE Open Medicine

Review
SAGE Open Medicine
Polycystic ovary syndrome and chronic pain © The Autnor() 2024

Article reuse guidelines:

among females and individuals of childbearing s comiounispemison

DOI: 10.1177/20503121241262158

. H H journals.sagepub.com/home/smo
age: A scoping review S o

Lea Sacca'”, Goodness Okwaraji', Sebastian Densley',
Adeife Marciniak', Michelle Knecht'®), Candy Wilson?,
Julie G Pilitsis®* and Dawn Kimberly Hopkins*

Abstract

Objectives: The purpose of this scoping review is to explore research studies on the association between chronic pain
and polycystic ovary syndrome to create local (U.S.-based) and global recommendations to improve access to and quality of
affordable symptom management and treatment options for patients with polycystic ovary syndrome.

Methods: The study sections used the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension
for Scoping Reviews as a checklist reference. The review followed the York methodology by Arksey and O’Malley for the
extraction, analysis, and presentation of results in scoping reviews.

Results: Final analysis included two conference abstracts published in peer-reviewed journals and two peer-reviewed
articles. The relationship between pain perception and health-related quality of life warrants further investigation in patients
with polycystic ovary syndrome as the interconnected pathophysiology of symptoms renders exploring associations between
the two factors difficult. A comprehensive understanding of the causes of polycystic ovary syndrome-associated symptoms,
particularly those relating to pain perceptions can provide more insight into polycystic ovary syndrome pathophysiology and
aid in the development of innovative therapeutic approaches for long-term polycystic ovary syndrome management and care.
Conclusion: Future studies are necessary to examine associations between the disease and pathophysiological symptoms
for a better quality of life for patients with polycystic ovary syndrome.
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In addition to an increasing risk for various morbidities,
PCOS causes chronic pain.® Chronic pain has been defined as
pain lasting more than 3months.” In a qualitative study explor-
ing the relative importance of PCOS symptoms and impact con-
cepts to patients as compared to physicians, patients with PCOS
report pain- and discomfort-related symptoms as having the
most significant impact on emotional well-being (anxiety/
stress) and coping behaviors (acne, medication, hair removal).®
These symptoms include cramping, heavy bleeding, and bloat-
ing; however, the cramping is not always associated with men-
struation due to the possibility of irregular periods and
amenorrhea.” Additionally, even though the concept group of
pain and discomfort accounted for the highest proportions of
symptoms expressed by patients with PCOS, bodily pain,
chronic pain, and associated symptoms were disregarded by cli-
nicians and were not considered relevant or important to patients
with this syndrome.'® Pain symptoms in PCOS have been
investigated using the Health-Related Quality of Life (HRQoL)
Questionnaire and the Short Form-36, two commonly used
quality-of-life patient-reported outcomes.® Multiple studies
have demonstrated that patients with PCOS repeatedly score
lower on questions in the pain domain within the 36-item Short
Form Health Survey (SF-36) that has been used to evaluate
HRQoL in PCOS patients, indicating that pain is a significant
factor in the limited quality of life.'>'> Additionally, several
research studies have reported that inflammation plays a key
role in the development and maintenance of several types of
pain extending from the peripheral to the central nervous sys-
tems.'3!° It was also reported that the association of chronic
systemic inflammation and pain sensitivity is highly involved in
the development and maintenance of chronic pain.'>'> Such
proinflammatory status was seen to intensify pain perceptions
in patients with PCOS.'*!> Quite visibly, there is a dearth of
evidence for treatment directly addressing chronic pain in
PCOS.° Although pain- and discomfort-related complaints are
common among patients with PCOS, clinicians often overlook
this aspect, regarding it only as a PCOS symptom and not an
additional point of treatment.” Therefore, there is a crucial need
for research to further explore and treat chronic pain in patients
with PCOS.

Currently, the scope of the research studies exploring
chronic pain symptoms among PCOS women of childbear-
ing age is very limited. The purpose of this scoping review is
to explore research studies on the association between
chronic pain and PCOS to create local (U.S.-based) and
global recommendations to improve access to and quality of
affordable symptom management and treatment options for
patients with PCOS.

Methods

The study sections used the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Extension for
Scoping Reviews (PRISMA-ScR) as a checklist reference.
The review followed the York methodology by Arksey and

O’Malley and incorporated recommendations from the
Joanna Briggs Institute (JBI) for the extraction, analysis, and
presentation of results in scoping reviews.

Step . Identify research questions

Two guiding research questions or the scoping review were: (1)
Which research studies examined the association between
chronic pain and PCOS among females of reproductive age? (2)
What are the current local (U.S.-based) and global recommen-
dations to improve access to and quality of affordable symptom
management and treatment options for patients with PCOS?

Step 2. Search for relevant studies

Keywords were developed in collaboration with a research
librarian (MK) experienced in systematic review protocols.
The search terms focused on: PCOS, ovary polycystic dis-
ease, cystic ovary, Stein-Leventhal disease, polycystic ovary
disease, chronic persistent pain, and chronic intractable pain.
Four online databases (PubMed, Embase, Web of Science,
and Cochrane) were selected, and review of the literature
took place between April 2023 and June 2023. Screening of
the articles carried out by senior author (LS) and co-authors
(GO, AM, SD) (Figure 1).

Inclusion criteria

Included studies were published between 2013 and 2023, due
to the relative novelty of the association between chronic pain
and PCOS reported in the literature. Included studies were
also published in English, described PCOS-associated symp-
toms and/or chronic pain in women of childbearing age,
focused on exploring associations between PCOS, and
reported pain symptoms among females affected with the syn-
drome. All types of qualitative, quantitative, experimental,
review, and descriptive studies (including case reports and
case series) were considered for inclusion. Published confer-
ence abstracts were also included if they satisfied the inclusion
criteria. Women of childbearing/reproductive age were
defined as adult women aged between 18 and 49 years old.

Exclusion criteria

Excluded studies were unrelated to the desired health out-
come or condition, did not match the desired target popula-
tion, had no mention of PCOS, were background articles,
editorials, and opinion statements, and covered multiple
chronic conditions rather than focusing on PCOS solely.

Step 3. Selection of studies relevant to the
research questions

All co-authors (GO, AM, SD) extracted data and summa-
rized data as major findings for overview of quality-of-life of
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Identification of studies )

Articles identified from:

Articles excluded (n = 128)

PubMed (n = 23)
Embase (n =79)
Web of Science (n = 25)
Cochrane (n = 5)

Identification

B

o Met inclusion:

E PubMed (n = 1)

= Embase (n = 2)

§ Web of Science (n=1)
o Cochrane (n = 0)

n

°

3 Studies included in the review:
3 (n=4)

o

=

* Duplicates (n = 27)

* Unrelated to PCOS (n = 65)

« Incorrect population (n = 22)

* No mention of PCOS (n = 5)

» Background articles (n = 5)

+ Opinion or editorial (n = 2)

+ Painting related to women'’s reproductive
health (n = 1)

» Focused on multiple reproductive
conditions rather than only PCOS (n=1)

Figure |. Study selection process.

PCOS in women of childbearing age and role of chronic pain
in aggravation of PCOS symptoms.

Summary tables included one listing study characteristics
and major findings (Table 1) and one highlighting Outputs
and Reach from the 2018 International PCOS Guideline
Translation Program (Table 2). Table 3 lists the Aims and
Principles of the 2023 International PCOS Guideline Update
for future recommendations on how to effectively manage
PCOS-associated symptoms.

Steps 4 and 5. Data charting and collation,
summarization, and reporting of results

Results were reported based on associations examined
between PCOS and chronic pain symptoms. Provided were
considerations for standardized global measurement tools to
diagnose PCOS and associated symptoms, including chronic
pain and mental health impact, as well as recommendations
for PCOS to Improve International Access to Affordable and
Quality Treatment for Women with PCOS with the intention
to inform the translation of evidence on the disease and its

associated comorbidities into action for a better quality of
life for individuals affected with this syndrome.

Results

During the initial screening process, 132 articles were identi-
fied from April to June 2023. Among these, 79 articles were
obtained from Embase (n=79), 25 articles from Web of
Science (n=25, including 8 duplicates), 23 articles from
PubMed (n=23, including 17 duplicates), and five articles
from Cochrane (n=5, including 2 duplicates). A total of 65
articles were excluded due to being unrelated to the desired
health outcome or condition (#=65). Additionally, 22 arti-
cles did not match the desired target population (7=22), and
five articles did not mention PCOS (n=5). Furthermore, five
articles were considered background articles (n=5), two
were opinion or editorial pieces (n=2), and one article
described a painting related to women's reproductive health
(n=1). Lastly, one article covered multiple reproductive con-
ditions instead of focusing solely on PCOS (n=1). After
removing the duplicates from the initial screening (n=27)



SAGE Open Medicine

UOIBANDE SWAZUD ¢ 3usnbasqgns yim
BILISXOIOPUd $9dNpo.Jd pue Wealispoo|q
33 01Ul S $92NpO.Ul SOD YIm
USWOM U] BJOJ} INS paJalfe ‘A1IAIDE O L
/Od| Aq p»jew aq ued gy pue SODd

uoneWWeUl

3ulA[4apun jo 1x33U0d dY3
ul SODd Ul sealjoqeisw
WES.ISUMOp pue

Jo aunjeu Adojewwejul 3y (d>]) Aemysed ueydoadAn jo aduspire SODd Yam
auLINaUA] AlojewIWEjjUl B3 JO SOWAZUD 3|qe|IeA. BY3 JO MBIA plo a3e 3uleagpiyd sa1e1g g[8 30
JUSBYIP SDUBNJUl SSUOWLIOY PIO.SIS X3S oly1vads-uoN| [9Aou B apiaoad 0]  sueak g8 JO USWOAA V/N 2Andussaq pauun  dlAoueAof
SO2d
U3IM USWOM Ul uopejn3dad asodn|d aroadu
24n1oundnoe [B3111993 JO SHI9M G pUE INOq
3|3uls B Yy10q JBY) pajesIsuowap Apuadau
SABY SAA "PAPa3U 29 3y3iw a4n3dundnoe | SODd Yyum syuaned
SUOIIUSAIDIUI DAIIBUIDI[E IDIP B MO[|0} 03 Joy uondo juswiies.nn SODd Yim
9|qE 10U 3JB OYM 0 3s1249xd Sulw.opiad ® se aunidundnoe Joy plo a3e Sulieagp|iyd , ULIOIDIA
ul sa NP dARY oym sauaned OO 104 oly1vads-uoN| 90USPIAD apirouad 0] sJeakgh—g]| JO USWIOAA V/N 2Andussaq USPaMG ESETINERIN
aj1| jo Aujenb
Jay pasueyua pue asn uonedipaw ured Jay uonesauadap (1
Pasea.dap ‘ssaJis (|1 PadNpad ‘saydepesy pue saydepesy paie[a.
sauaned ay ul uswaoadwi Juedyiudis e -SODd jo swadeuew
ul pagnsaJ ured peay pue (|1 ‘SODd Yum 9AI1BIOGE[|0D dDUBYUD SODd Y3m
juaned e 01 (Yd Pue A3ojoipe. ‘AS0j022uAS ured juiof pue sisouselp a3e 3urseagp|iyd s91e1g s lB 3
‘saq) yoeoudde aAneioge|od [P Yy Jejnqipuewododws | AJed 95B2IDUI O] P|O SUBIA LT JO USWOAA =u Apnis ased pauun uosueH
uondaduad ured paseaudul 3qIYxa (9¢-45) sauaned OO jo SODd Yam
SODd Y3m sauaned eys a3edipul 9g-4S 70O YH wouy uondaduad plo a3e 3uleagppiyd M3IADI
ay3 y3nouays paureaqo ssuipulj JoOYH Y.L oiy1vads-uoN| ured MaIARI O]  SJeaAgh—8]| JO USWOAA 7607 =U Dnew?aIsAg uemEE] S[R3 N
uonejndod ugisap Jeak/ioyine
s3uipuiy Jolepy ured sjuouyd jo adA | asodund Apmig  a8ueu a8y Apnmig azis 9|dwieg Apnig Anuno> Aaewag

"sopIslRIdRIRYD APNIS °| d|qeL



Sacca et al.

Table 2. Outputs and reach from the 2018 International PCOS Guideline Translation Program.

o A freely accessible, consumer PCOS app (AskPCOS) providing comprehensive evidence-based PCOS health information and
currently being accessed in |51 countries, with a total of 22.7K app users and 8.6K registered users

e International PCOS guideline with 84k views and 41 k downloads

e Webinar series with leading PCOS experts with a general attending of 100 participants per webinar

e PCOS explainer short video viewed 700 times

e Five codesigned practice algorithms promoting evidence-based practice (assessment and diagnosis, emotional well-being, lifestyle

management, pharmacology, and fertility)

e Five consumer info graphs to increase consumer PCOS-related health literacy and enhance self-management
e Two codesigned digital booklets catering to three health literacy levels (low to medium)
e A consumer booklet codesigned with and for the Aboriginal and Torres Strait Islander women

Table 3. Aims and principles of the 2023 International PCOS Guideline update.

Aims

Principles

e Re-engage international representation and incorporate
international perspectives on PCOS care

e Follow AGREE Il-compliant best practice processes,
independently approved by NHMRC

¢ Include international consumer engagement

e Develop an updated, international comprehensive guideline
for the diagnosis, assessment, and management of women
with PCOS

e Consolidate a single source of international evidence-based
recommendations to guide the clinical practice of women
with PCOS and reduce variation in practice worldwide

e Provide a basis for improving patient outcomes, promoting
standardized care, and informing the development of
standards to assess the clinical practice of healthcare
professionals internationally

e Update and expand support tools and resources for the
education and training of healthcare professionals

e Implement the evidence-based guideline into practice
to drive early diagnosis, risk screening, and appropriate
management of this common, heterogeneous condition
across the lifespan

e Facilitate upskilling and empowerment of patients

e Promote research and translation into practice and policy

e The need for consumers and health professionals to recognize
the life course implications of PCOS

e Health professionals and women need to partner together in
managing PCOS and preventing the complications of the condition

e Consideration should be given to the exacerbating factors of
PCOS

e Metabolic, reproductive, and psychological features of PCOS
should be considered

e Education, optimal lifestyle, and emotional well-being are critical
to therapy at all life stages, and with the management of all
PCOS features and complications

e The indigenous and high-risk ethnic population will be
considered in developing the guideline

and excluding articles during the secondary screening
(n=101), the final analysis included two conference abstracts
published in peer-reviewed journals'®!” and two peer-
reviewed articles®'® (Figure 1). Study characteristics and
major findings were tabulated in Table 1 and summarized
below.

Overview of quality-of-life of PCOS in women of
childbearing age

Commonly diagnosed by hyper and rogenism, polycystic
ovary morphology, and ovulatory dysfunction, PCOS can dras-
tically reduce the quality of life.!"” Acne, hirsutism, amenor-
rhea, insulin resistance, obesity, and infertility are specific
PCOS-related symptoms most cited to have a detrimental

impact on quality of life.>!® The SF-36 has been used to evalu-
ate HRQoL in various patient populations, including women
and females of reproductive age.®?*?! When comparing scores
between a healthy control group and females with PCOS,
results have consistently revealed statistically significant dif-
ferences in every area of HRQoL regardless of the PCOS
symptom profile.*Additionally, the SF-36 data showed that
patients with PCOS across multiple populations scored lower
in areas relating to both mental and physical quality of life.® For
instance, PCOS patients in Denmark consistently reported
lower sexual satisfaction scores than controls, but additional
research is warranted to isolate the cause.?? Further studies
have used the Revised Life Orientation Test to reveal severely
impaired optimism of patients with PCOS compared to con-
trols.?? In Spain, a study revealed that hirsutism and weight
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gain were the central factors affecting HRQoL in women with
PCOS.>* Alongside obesity and hirsutism, bodily pain repre-
sented the most common disturbance to quality of life (QoL)
for patients with PCOS.%!7 SF-36 survey in the United
Kingdom showed that pain scores in patients with PCOS were
14% lower than those of healthy controls.® Elevated body mass
index (BMI) has also been established as a crucial factor influ-
encing pain perception and adjusting for BMI between the two
study groups revealed no statistically significant difference in
HRQoL or pain perception.®!® The relationship between pain
perception and HRQoL warrants further investigation in
patients with PCOS as the interconnected pathophysiology of
symptoms renders exploring associations between the two fac-
tors difficult.

Role of chronic pain in aggravation of PCOS
symptoms

Pain and discomfort-related symptoms are among the most
frequent QoL-related complaints from women and females
of reproductive age with PCOS.%!%5 Additionally, an SF-36
survey of PCOS patients in Poland indicated that women
with PCOS had significantly greater pain perception scores
than healthy controls.?® This was further demonstrated by a
German study that enrolled 423 patients with PCOS.?” While
the presence of chronic pain in patients with PCOS is well
established, the pathophysiological cause is difficult to iso-
late given the variable symptom profile.®!® Proinflammatory
PCOS pain further connects to obesity, a major symptom
seen in approximately 50%-80% of patients with PCOS.°®
While researchers have demonstrated elevated pressure pain
threshold (PPT), serum endorphins, and CRP in lean patients
with PCOS, suggesting chronic pain and inflammation inde-
pendent of obesity, there is a well-established connection
between obesity and proinflammatory states.>!%!® The pre-
cise relationship between PCOS chronic pain and abnormal
adiposity requires further investigation, but obesity remains
a risk factor for worsening chronic pain in PCOS states.5!6-13
Insulin resistance (IR) is a prevalent symptom of PCOS yet
to be evaluated in the development of chronic pain. Although
pain induction is controversial, the relationship between IR
and chronic pain conditions (i.e., fibromyalgia) is well estab-
lished. The administration of metformin, a first-line medica-
tion for type 2 diabetes with IR, has been seen to provide
pain relief in chronic pain conditions (e.g., fibromyalgia,
rheumatoid arthritis).® Hence, IR may be a source or risk fac-
tor for worsened pain development in patients with PCOS.

Discussion

Vulnerable female population subgroups with
PCOS in the United States

In the United States, PCOS has significant public health
importance with a high prevalence of metabolic syndrome

and diabetes as associated comorbidities, along with long-
term health consequences of cardiovascular disease (CVD).?®
Specifically, racial and ethnic minorities in the nation are
more susceptible to having the severe phenotype form of the
disease.”®? A study by Engmann et al.?® showed that
Hispanic women with PCOS had more serious symptoms of
hyperandrogenism and metabolic criteria as compared to
non-Hispanic Black women and non-Hispanic White
women. The high prevalence of the metabolic syndrome
reported in Hispanic women with PCOS is mostly attributed
to a higher prevalence of obesity, IR, and diabetes.”
However, Asian and Native American, and multiracial indi-
viduals are often neglected in studies exploring chronic pain
and other PCOS-associated comorbidities in the U.S.*
Future studies should encompass a broader range of racial
and ethnic groups for a more holistic and comprehensive
understanding of the role that race and ethnicity plays on the
expression of such syndrome.>

Aside from genetic racial and ethnic vulnerabilities,
female students in the medical field are more likely to suffer
from the complications of PCOS since the majority of
women graduating from medical school were reported to
face unique stressors not seen with their male counterparts.>!
According to a recently published review study by Coffin
et al.,’! the pooled prevalence across 11 included studies of
2206 female medical students diagnosed with PCOS was
24.7%, which is significantly higher than the estimated
global prevalence of PCOS of 6%—7%. These findings were
supported by other global studies on female students enrolled
in diverse STEM and non-STEM majors.>>* For instance,
among female students taking health sciences courses in
South India, 91.3% were diagnosed with PCOS.3* Similarly,
the prevalence of PCOS syndrome among Omani women in
the Middle Eastern region was estimated at 7% in a hospital-
based study.>> Moreover, in Iran, a cross-sectional descrip-
tive study of 636 female students attending the Kerman
University of Medical Sciences identified a PCOS preva-
lence rate in the sample of 11.5%.¢ These results strongly
emphasize the role of academic institutions in bridging the
knowledge gap on the prevalence of PCOS and the particular
health impact on the lives of the women affected.>®

Furthermore, Active-Duty Service Women (ADSW) were
highlighted in the literature as being at high risk for severe
PCOS comorbidities, particularly when it comes to the syn-
drome’s impact on their readiness in the field through adverse
mental and physical consequences.?”*® In 2019, a retrospec-
tive analysis of the 2011-2016 electronic health record data
from the Department of Defense showed that 11,190 ADSWs
from all branches and ranks and aged 18—61 were diagnosed
with PCOS. Moreover, 9112 (0.17%) were diagnosed with
symptoms that meet the profile and characteristics present in
PCOS but had no diagnosis. Despite the high prevalence rate
of PCOS among ADSW, it is still lower than the prevalence
rate of the syndrome in the U.S. population.*® This may be
either due to women, who were disqualified from entering



Sacca et al.

the service because of having an increased abdominal girth
or a pre-military diagnosis of PCOS, or due to women who
have neglected PCOS symptoms to avoid raising concerns to
military health care providers and the risk of compromising
their career.>® Hence, there is a need for active involvement
from key public health stakeholders to address this condition
in the military population while mitigating its consequences
compromising the health, operational, and deployment read-
iness of these women.

New international guideline recommendations define
PCOS as a high-risk condition in pregnancy.®* Pregnant
females exhibit higher vulnerability to PCOS complications,
including difficulty in conceiving, having a miscarriage,
hypertensive disorders, gestational diabetes, and premature
birth.**4! As a result, PCOS has profound implications for
women and their offspring in the short term on reproductive
function and in the longer term on the risk of chronic ill-
nesses and congenital anomalies.** Moreover, as of 2020, the
additional total healthcare-related economic burden of PCOS
due to pregnancy-related and long-term morbidities in the
United States is estimated to be around $4.3billion on an
annual basis.*> Adequate support should be provided to sup-
port lifestyle changes during pregnancy and ensure these
women adhere to adequate treatment and interventional
methods when necessary.**

Although, outside the scope of this study’s target popula-
tion, perimenopausal and menopausal females with PCOS
are also an under-researched group suffering from symptoms
and chronic pain associated with the syndrome.***® Ovarian
androgen secretion capacity declines with age in both healthy
women and in women with PCOS; however, it remains
enhanced in females and individuals with PCOS until the
late reproductive years.*’” Hence, unfavorable hormonal and
metabolic changes, which are experienced during meno-
pause, will more likely be exacerbated by hyperandrogenism
in PCOS patients.”® Additionally, individuals with PCOS
were more likely to exhibit signs of IR through increased
insulin responses in oral glucose tolerance tests before and
after menopause.?® However, the significant heterogeneity of
the results, along with the low quality of the evidence from
studies carried out on perimenopausal and menopausal
females and individuals with PCOS, hinders reaching defi-
nite conclusions on the best methods of treatment to
adopt.*®* Therefore, there is a need for evidence-based
research studies, including experimental studies, for appro-
priate guidance on most suitable measures to be adopted by
these women.*84°

Considerations for measuring, treating, and
managing chronic pain in PCOS patients

Despite the diversity of PCOS-related pathologic factors
exacerbating pain perception among females with this syn-
drome, the questionnaires available to assess chronic pain
PCOS symptoms have failed to evaluate the various

dimensions of pain expression including pain type, potential
causes, location, frequency, and pain scores.”**? For instance,
the current HRQoL survey format is limited in its capacity to
obtain holistic perceptions of PCOS patients toward the pain
they experience from their condition. Additionally, the survey
designed specifically for patients with PCOS, known as the
PCOS HRQoL questionnaire (i.c., PCOSQ), excludes pain
perception.® Hence, the association between chronic pain and
PCOS remains unclear. Future studies are required not only to
examine the correlation between PCOS and chronic pain but
also to determine whether the pathophysiology of PCOS
exacerbates pain development and maintenance.’

Mental health status of PCOS females experiencing
chronic pain symptoms was also highlighted in the literature,
whereby mental status was seen to have a bidirectional asso-
ciation with pain perception as risk factors and comorbidities
for each other.>>>’ Mental disorders such as fear, depression,
anxiety, and stress contribute to experiencing an increased
level of severe pain symptoms.>> Although mental disorders
were consistently reported as a dominant aspect of the lives
of patients with PCOS in several HRQoL surveys, the bilat-
eral link between physical problems and mental disorders
should be further examined through experimental studies to
enhance the management of psychological factors adversely
affecting health outcomes of patients with PCOS. 3¢
Furthermore, HRQoL surveys designed for patients with
PCOS should encompass a section assessing all possible
causes of pain and the influence of pain on the QoL of PCOS
patients.*>>” Such surveys could provide clinicians with a
better understanding of problems associated with PCOS to
develop patient-centered strategies for appropriate interven-
tion.>* Due to the high association of negative mental health
and PCOS, the international evidence-based guidelines
developed by Monash University on behalf of the National
Health and Medical Research Council, Centre for Research
Excellence in PCOS, and the Australian PCOS Alliance rec-
ommend all adults with PCOS should be routinely screened
for anxiety and depressive symptoms at diagnosis.”® A com-
prehensive understanding of the causes of PCOS-associated
symptoms, particularly those relating to pain perceptions can
provide more insight into PCOS pathophysiology and aid in
the development of innovative therapeutic approaches for
long-term PCOS management and care.*®

Global recommendations to improve international
access to affordable and quality treatment for
women with PCOS

Many physicians are unfamiliar with the diagnostic criteria
for PCOS, leaving many patients dissatisfied with the care
received.’* ! This barrier was also reported in other conti-
nents, including Canada, Australia, and Europe, where
patients with PCOS continue to urge their primary care pro-
viders, endocrinologists, and gynecologists to become well-
versed on how to diagnose and manage PCOS to prevent
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delays in diagnosis and provide easier access to care.®” % To
exacerbate this situation further, funding for research on
PCOS appears to be very limited in scope relative to its prev-
alence and its economic consequences.> PCOS was also
excluded from the Kennedy Shriver National Institute of
Child Health and Human Development (NICHD) 2020
Strategic Plan, the principal funding agency for PCOS
research in the United States, thus hindering accurate prior-
itization of this disorder as a public health interest.®
Furthermore, the financial burden of this syndrome is ampli-
fied after considering the cost of the initial evaluation and
treatment of reproductive endocrine disorders (menstrual
dysfunction/abnormal uterine bleeding, hirsutism, and infer-
tility).*> The economic analysis carried out by Riestenberg
et al.*? estimated the burden to increase to $8 billion annually
when combined with these additional costs. Such findings
emphasize the need for greater clinician vigilance and public
awareness, along with more holistic screening measures and
carly diagnosis, to ameliorate the economic, health, and QoL
of U.S. females with PCOS.*

Given the distressing symptomology of PCOS, patients
deserve affordable and quality treatment. Fortunately, some
interventions show promise.®!”1%¢7 Lifestyle modification
remains first-line in PCOS treatment.” Regular physical activ-
ity and a healthy diet can address the health concerns sur-
rounding PCOS, such as IR and hyperlipidemia.’ Additionally,
these lifestyle changes increase sex hormone binding globu-
lin, decrease androgen levels, assist with weight management,
and lower blood pressure.’ Moreover, a Swedish study recom-
mends acupuncture as a possible treatment for the IR charac-
teristic of PCOS.!” Electroacupuncture, whether in a single
application or through Sweeks of treatment, has improved
glucose regulation in females and individuals with PCOS."”
Next, due to the established relationship between inflammation
and PCOS, anti-inflammatory treatment options are neces-
sary.® Specialized pro-resolving lipid mediators (SPMs) are
lipid mediator molecules derived from essential ®3-poly-
unsaturated fatty acids (PUFAs), docosahexaenoic acid (DHA),
and eicosapentaenoic acid (EPA), and SPMs have been inves-
tigated as a possible intervention.’” SPMs show profound anti-
inflammatory activity by decreasing proinflammatory
cytokines IL-6, TNF-a, and IFN-y, increasing anti-inflamma-
tory cytokine IL-10, counteracting adipokine secretion and
monocyte accumulation, promoting M2 macrophage polariza-
tion, and increasing insulin sensitivity.®’

In the realm of inflammation-focused PCOS treatment is
the manipulation of the kynurenine pathway (KP), the meta-
bolic pathway of tryptophan that creates serotonin and
metabolites involved in mood disorders, neurodegenerative
diseases, and chronic pain conditions, including PCOS.'®
PCOS and KP have been linked to a poor gut microbiome
with low diversity and composition with high intestinal con-
centrations of Bacteroidetes.'® In an animal study, where the
animals were manipulated to develop the PCOS phenotype,
continuous administration of an antibiotic cocktail reduced

the bacterial load of Bacteroidetes, which coincided with
reduced IR and PCOS phenotype.'® This, in turn, reduced the
rate of degradation and availability of tryptophan for the
KP.'® Furthermore, progesterone has been found to inhibit
the proinflammatory indoleamine 2,3-dioxygenase (IDO-1)
pathway of the KP, indicating another role for OCPs in PCOS
pain management. Therefore, the KP provides another pro-
spective treatment angle for PCOS pain management.'®

Translating evidence into action

Although significant advances in PCOS management and
treatment approaches have been reported, the length of time
from evidence creation to implementation of evidence-based
practices remains lengthy and inconsistent.®® This could be
attributed to the existing research-to-practice gap, where it is
estimated that 85% of research efforts were lost over the past
decade due to the absence of effective and longitudinal evi-
dence-based translation practice.”” Translating research evi-
dence to clinical practice ensures the safe, transparent, and
efficient delivery of healthcare services to patients, families,
and society.® However, over 40% of adult patients have been
receiving care that is not based on current evidence guidelines,
leading to a lack of benefit to end-users of advances in health-
care, elevated risk of iatrogenic harm, and enhanced opportu-
nity costs to the health system of continued delivery of obsolete,
ineffective, or harmful care.”® There is a need for translational
frameworks, informed by implementation science, to guide
methodological rigor, improve stakeholder engagement and
partnership, and strengthen timely translational efforts.”! One
of these frameworks that has been applied to translate the 2018
International PCOS guidelines is the Monash Centre for Health
Research and Implementation Framework.*® The application
of this framework contributed to a list of outputs (listed in
Table 2) from the 2018 International PCOS Guideline transla-
tion program following the implementation of an evidence-
informed research translation process.

Despite the presence of such guiding evidence-based
frameworks, the prevalence, complexity, and burden of this
syndrome continues to be underappreciated and underfunded
for innovative research approaches compared to fewer com-
mon conditions.”? Fortunately, robust research recommenda-
tions are being developed in 2023 with the input of clinicians,
academics, and consumers to update the 2018 International
PCOS guideline.” These specific recommendations will be
tailored to the need for greater research efforts for this
neglected condition and will include correspondence to
major funding bodies that have been endorsed by partner
societies globally.”* Table 3 lists the aims and principles of
the 2023 update for the International PCOS guideline.

Limitations

Findings from this scoping review should be interpreted in the
context of study limitations. First, although our search only
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identified a total of two articles and two abstracts that satisfied
our inclusion and exclusion criteria, several findings have
been highlighted that could inform future patient-centered
chronic pain treatment approaches for patients with PCOS.
Second, due to the limited research available on the topic of
chronic pain and PCOS and the exploratory nature of this
review, an inadvertent omission of search terms specific to
pain symptoms in PCOS patients might have happened.
However, the guidance provided by the senior librarian in the
development of the search strategy helped in mitigating the
impact of this concern. Third, the scope of the current review
was limited. Formal assessment of the quality of the included
studies was not carried out. However, important findings from
our review on the necessity to bridge the gap in treatment
between chronic pain and PCOS can act as a guide for the
write-up of comprehensive protocols for randomized clinical
trials to build evidence on the reported associations between
chronic pain symptoms and the disease.

Conclusion

The purpose of this scoping review is to explore current
research on the association between chronic pain and PCOS to
create local and global recommendations to improve access to
affordable symptom management and treatment options for
patients with PCOS. The advent of various methods to manage
chronic pain in PCOS provides hope for patients. More research
studies are necessary to examine existing associations between
the disease and pathophysiological symptoms for a better QoL
for the population dealing with PCOS.
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