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Abstract: Dysmenorrhea is the most common gynecologic condition among the female population and has a significant impact on life
course potential. It has a widespread impact on a female's mental and physical well-being, with longstanding impairments on quality of
life, personal relationships, and education and career attainment. Furthermore, untreated dysmenorrhea can lead to hyperalgesic
priming, which predisposes to chronic pelvic pain. Primary dysmenorrhea is pain in the lower abdomen that occurs before or during
menses and in the absence of pelvic pathology. One possible mechanism is endometrial inflammation and increased prostaglandin
release, resulting in painful uterine contractions. Dysmenorrhea may also occur secondary to pelvic pathology, such as endometriosis,
adenomyosis or due to cyclic exacerbation of non-gynecologic pain conditions. A thorough patient evaluation is essential to
differentiate between potential causes and guide management. Treatment must be tailored to individual patient symptoms.
Pharmacologic management with non-steroidal anti-inflammatory medications and/or combined hormonal contraceptives is most
common. Heat therapy, exercise, vitamins and dietary supplements have limited evidence and can be offered for patients seeking non-
pharmacologic adjunctive or alternative options. Greater awareness for both health-care providers and patients allows for early
intervention to reduce impact on quality of life and life course potential.
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Introduction and Prevalence
Dysmenorrhea or pain in the lower abdomen experienced during menstruation is the most common reason to seek
gynecologic care, occurring in 50-90% of the female population.' In a systematic review and meta-analysis of studies
including over 20,000 young women from 38 different countries, the prevalence of dysmenorrhea was 71.1%.> Amongst
adolescents, the most common cause of dysmenorrhea is primary dysmenorrhea, which is defined as menstrual pain in
the absence of pelvic pathology.* Primary dysmenorrhea typically presents 6-12 months following menarche and is
thought to be mediated by uterine contractions as well as prostaglandin release.'> In Canada, a telephone survey of 2721
female individuals aged 18 years and older conducted by Burnett et al identified that 60% of the 1546 respondents who
reported experiencing menstrual periods met the criteria for primary dysmenorrhea.®

The World Health Organization conducted a systematic review focusing on chronic pelvic pain, naming it “a

»7 Specifically looking at prevalence of dysmenorrhea in 106 studies, prevalence

neglected reproductive health morbidity.
rates varied almost as far as statistically possible from 1.7% to 97%. Importantly, national estimates were missing for
a large global portion. Looking at specific national examples, the rate of dysmenorrhea in the UK and other European
countries was estimated between 45% and 97% in community-based studies and between 41% and 62% in hospital-based

studies. In representatively sampled high-quality studies (n = 20), the rate of dysmenorrhoea was between 16.8% and
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81%. This variation in prevalence may be related to differences in the definition of dysmenorrhea, including with respect
to level of severity, between these studies.

Pathophysiology

Evidence for the pathophysiologic mechanisms of primary dysmenorrhea has been recently reviewed.®*'' It is
thought that the drop of progesterone at the end of the luteal phase (with corpus luteal regression) results in
destabilization of endometrial cellular lysosomes, resulting in phospholipase A2 release that produces arachidonic
acid (from matrix metalloproteinase released phospholipids).®'* Arachidonic acid is in turn converted by cycloox-
ygenase (COX) to prostaglandins such as PGE2 and PGF2alpha.®'""'* Tissue breakdown at menstruation can further
expose the uterus to higher prostaglandins.'? In particular, PGF2alpha is elevated in individuals with primary
dysmenorrhea and correlated to level of pain by sensitizing nerve endings and inducing uterine contractions and
vessel constriction that induce ischemia,®'? though there is controversy about prostaglandin levels locally (eg in
menstrual effluent) versus systemically.

Recently, real-time MRI characterized the uterine contractions contributing to the symptoms of primary
dysmenorrhea.® At the beginning of menstrual bleeding, participants used a squeeze bulb to indicate current episodes
of cramping pain. Simultaneous continuous MRI monitored myometrial events (decreases in T2 signal intensity) thought
to reflect sustained uterine contractions and/or vascular changes. These MRI myometrial events correlated with the
participants’ bulb squeezes. Moreover, participants with dysmenorrhea were more likely to have myometrial events than
controls. Amongst the dysmenorrhea participants, all subjects with primary dysmenorrhea had myometrial events, while
some with endometriosis did not have myometrial events. The combination of patient-reported cramping and MRI
assessment of the uterus provides a model for future studies of primary dysmenorrhea.

In addition to PGF-2alpha, other inflammatory pathways may be involved in primary dysmenorrhea. Arachidonic acid
can be converted by 5-lipoxygenase to leukotrienes that may also be involved in dysmenorrhea.'’ Other inflammation
mediators that may be implicated in dysmenorrhea include vasopressin, CRP, VEGF, TNF-alpha, and IL-6."° Moreover,
while the relationship between PGF-2alpha expression and a drop in progesterone would suggest an association between
primary dysmenorrhea and ovulatory cycles, recent work has also shown dysmenorrhea in anovulatory cycles identified
by basal body temperature,'* suggesting involvement of other mechanistic pathways, although changes in progesterone
(and estradiol) may still be seen to a lesser degree in anovulatory cycles.

Furthermore, there may be changes in pain processing in some individuals with primary dysmenorrhea, which leads
to central nervous system sensitization that further amplifies pain and predisposes these individuals to other pain
comorbidities.®'> While quantitative sensory testing (QST) studies in subjects with dysmenorrhea have shown variable
results, related to the type of stimulus, the body site tested, and timing in the menstrual cycle, the majority do suggest
increased pain hypersensitivity associated with dysmenorrhea in multiple body sites and during the menstrual and non-
menstrual times of the cycle.'? In addition, imaging has shown evidence for changes in brain structure and function in
subjects with dysmenorrhea. For example, Vincent et al found that during the menstrual phase, subjects with dysmenor-
rhea exhibited less deactivation activity in response to a noxious stimulus compared to controls; while in the non-
menstrual phase, subjects with dysmenorrhea showed increased entorhinal cortex activity in response to a noxious
stimulus compared to controls.'®> Psychological changes are also apparent, with primary dysmenorrhea subjects having
greater state anxiety and depression scores during the menstrual phase compared to controls.'®

Recent studies by Tu and Hellman have explored the role of bladder sensitivity as a sign of nervous system changes in
dysmenorrhea. They have found that moderate-to-severe dysmenorrhea pain was correlated with greater pain and
urgency at different bladder volumes as well as lower maximum bladder capacity.'”'® In a cohort of young women
with dysmenorrhea, about one-quarter showed evidence of this bladder sensitivity, which may represent a subset of those
with dysmenorrhea who have developed cross-organ sensitization (ie viscero-visceral convergence between the uterus
and bladder) in the central nervous system.'®*°

Finally, there is evidence for a genetic component to primary dysmenorrhea. Aouad et al recently performed a twin
study for primary dysmenorrhea, where monozygotic twins showed twice the correlation for different pain phenotypes
compared to dizygotic twins, with heritability estimates between 57% and 67%.%' A genome-wide association study
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found a relationship between primary dysmenorrhea and genomic variants at the rs76518691 locus associated with the
ZMIZ] gene (involved with autoimmune conditions) and at the rs7523831 locus associated with the NGF gene (involved
with hyperalgesia).*?

Primary Vs Secondary Dysmenorrhea

While the focus of this review is on primary dysmenorrhea, other causes of menstrual pain include secondary dysmenorrhea
(eg endometriosis, adenomyosis and fibroids) and pain conditions that can be exacerbated at the time of menstruation (eg
irritable bowel syndrome, painful bladder syndrome and myofascial pain).”* These latter conditions may also develop as
comorbidities (overlapping conditions) in those with a history of primary dysmenorrhea, through central nervous system
changes including viscero-visceral convergence (between the uterus and the bladder or bowel) and viscero-somatic
convergence (between the uterus and pelvic myofascial structures) as part of cross-organ sensitization in the central nervous

Ovulatory Endometrial inflammation
cycles
y — Prostaglandins (PGF2a, PGE2)
(dropin
progesterone) ? Leukotrienes, CRP, VEGF, TNF-q, IL-6
Myometrial Genetic

A
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N
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Central nervous system changes
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Figure | Pathophysiology of primary dysmenorrhea. Endometrial inflammation from progesterone drop in ovulatory cycles can lead directly to dysmenorrhea, although
recent studies suggest dysmenorrhea can also occur in anovulatory cycles. Inflammation may provoke myometrial contractions that contribute to dysmenorrhea and further
compound inflammation. Through hyperalgesic priming, recurrent dysmenorrhea may cause central nervous system changes that themselves amplify dysmenorrhea and also
predispose to chronic pain. There may be a genetic predisposition at each of these steps.
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system.?*** It has been proposed that recurrent dysmenorrhea results in “hyperalgesic priming” of the nervous system that
predisposes to these cross-organ sensitization events and central nervous system sensitization more broadly.*’
A summary of the pathophysiology of primary dysmenorrhea is depicted in Figure 1.

Patient Evaluation

The goal of the initial assessment is to acknowledge patients’ symptomatology, differentiate between primary and
secondary dysmenorrhea and rule out conditions requiring prompt evaluation or referral. This involves a complete
patient history with targeted exams and investigations.

Primary dysmenorrhea classically begins 1 to 2 days prior to menses and lasts 12 to 72 hours.’® Symptoms are
consistent and predictable from one cycle to the next. Pain is most commonly described as midline and can be
a fluctuating, crampy pain or a continuous dull ache. Patients may complain of radiation to the lower back or upper
thighs. Owing to the prostaglandin mediated response, associated symptoms include nausea, vomiting and diarrhea.
Symptoms begin with the start of ovulatory cycles, generally 6 to 12 months after menarche.

Patients presenting with secondary dysmenorrhea are typically older in age and may exhibit progressive symptoms
over time (eg due to progressive endometriosis). Menstrual pain may be unilateral, and in addition to dysmenorrhea,
patients may develop pain that is acyclic chronic pelvic pain or mid cycle pain. There may be associated gynecologic
symptoms including dysuria, dyschezia or dyspareunia. Patients may have a history of infertility, abnormal or heavy
vaginal bleeding.”® It is important to inquire about symptoms requiring urgent evaluation and treatment including
infectious symptoms, signs of anemia and abnormal bleeding.

Unfortunately, patients often have a delay in presenting for care, in part due to normalization of period pains, lack of
access to care, or embarrassment. In one =study, despite having significant dysmenorrhea, approximately half of the
participants (51%) thought that their period was normal.’ It is important for health-care providers to validate the patients’
experience, select appropriate investigations, confirm the diagnosis in a timely fashion, and offer evidence-based
treatment options.

Physical Exam

The objective of physical exam is to ascertain the degree and location of pain and help guide further investigations.
Exams should be conducted keeping in mind the differential diagnosis based on the history attained, including potential
causes of secondary dysmenorrhea, as well as overlapping chronic pain conditions related to central nervous system.
A pelvic examination is often recommended at the initial appointment to screen for secondary causes of pelvic pain
including adenomyosis, fibroids, endometriosis or myofascial pain. Findings such as a bulky, irregular or fixed uterus can
prompt further imaging for fibroids or adenomyosis. Sexually transmitted infection (STI) and cancer screening can be
done at the time of pelvic examination. A pelvic examination may be deferred for adolescent patients presenting with
a classic history of primary dysmenorrhea with mild-to-moderate symptoms. An exam is recommended for patients
presenting with new dysmenorrhea outside of adolescence, for those who have severe dysmenorrhea or symptoms of
secondary dysmenorrhea, or patients who are sexually active.

Empirical treatment can be initiated for patients with a classic history of primary dysmenorrhea prior to imaging studies.
For patients that do not respond to treatment or there is concern for a secondary cause, transvaginal or transabdominal
ultrasound is a typical first-line imaging modality. Ultrasound is readily available, cost effective and well tolerated by patients.
Imaging should be normal with primary dysmenorrhea. Ultrasound does not readily detect superficial endometriosis; however,
routine ultrasound can accurately diagnose fibroids, adenomyosis and ovarian endometriomas.

Treatment

Goals of treatment include pain reduction and improvement in quality of life while avoiding adverse effects. Non-
steroidal anti-inflammatory drugs (NSAIDs), which inhibit cyclooxygenase activity and in turn the production of
prostaglandins, are a typical first-line choice for primary dysmenorrhea as they are readily available and well tolerated.
For patients with predictable symptoms, treatment can be started 1 to 2 days before the onset of menses.
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A 2015 Cochrane review of 80 randomized trials concluded that NSAIDs were 4.5 times more effective than placebo for
pain relief and more than twice as effective as acetaminophen.?’ Approximately 18% of patients will be non-responders to
NSAID therapy.'' Studies have not identified a significant difference between classes of NSAIDs. Consideration to a trial of
a different class should be given if patients do not respond to empiric treatment. Extended use of NSAIDs can cause GI upset
and increased risk of gastritis and ulcers. Patients may take these medications with food to avoid these concerns, however this
can reduce absorption. Thorough discussion surrounding appropriate dosing is recommended.

Approximately 1 in 5 patients with dysmenorrhea will not experience a benefit from NSAID therapy, in which case a trial of
combined hormonal contraceptives is recommended.?® This is a first-line treatment that can provide reliable contraception and
target other symptoms such as menstrual migraines, mood symptoms and acne. COCs suppress ovulation and endometrial
proliferation and in turn prostaglandin production. Hadara et al demonstrated a reduction in total dysmenorrhea score with
COC use in a placebo-controlled randomized controlled trial including 115 patients with primary dysmenorrhea.?’ Formulation
and route of administration can be guided by patient preference, availability and tolerability. Patients should be encouraged to
continue a three-month trial to determine effectiveness. For incomplete symptom relief, patients can switch to a reduced
hormone-free interval or to continuous use. Several trials, as well as a Cochrane review, have demonstrated superiority of
continuous and extended use of COC regiments compared to cyclical regiments for pain relief in dysmenorrhea.**

Progesterone-only methods have not been as extensively studied, however they have been demonstrated to reduce primary
dysmenorrhea in multiple studies. The levonorgestrel IUS has been shown to have similar efficacy to the COC for relief of
dysmenorrhea.*® > Progesterone-only pills have also proven efficacy in management of endometriosis-related pain.*® Studies
demonstrate a likely reduction in primary dysmenorrhea, however frequent unscheduled bleeding often limits tolerability.**

Gonadotropin releasing agonists or antagonists are not considered first line for management of primary dysmenorrhea.
Due to side-effects such as hot flashes and bone loss, these are often reserved for refractory cases, or potentially as
a therapeutic trial when secondary causes are suspected.

Patients may wish to try alternative and complementary therapy as an adjunct to, or in place of, pharmacologic
options. There is modest evidence to support exercise in reducing primary dysmenorrhea, in addition to its other
numerous health benefits.>” Application of heat is widely used as a primary or adjunctive treatment and studies have
demonstrated a reduction in symptoms comparable to NSAID therapy.*® Transcutaneous electrical nerve stimulation
(TENS) has been demonstrated to reduce pain, decrease use of analgesics and improve quality of life.*’

There is a lack of high-quality studies for dietary supplements for dysmenorrhea.*” There is limited and low-quality
evidence for fenugreek, valerian, zataria, zinc sulphate, calcium, magnesium, or vitamins Bl and B6.4%*! Vitamin
D supplementation has been inconsistently shown to improve symptoms and is more likely to be effective in those with
severe symptoms or low serum levels.**** There is limited evidence to support the benefits of Vitamin E alone or in
combination with fish oil for treatment of primary dysmenorrhea.**

As most patients with primary dysmenorrhea will respond to a 3-to-6-month trial of NSAID or COC therapy, referral to
a gynecologist for further work-up is recommended for those with ongoing or progressive symptoms. Up to 70% of adolescents
who do not respond to first-line treatments have been demonstrated to have evidence of endometriosis on laparoscopy.*’

Impact of Dysmenorrhea

Dysmenorrhea has a profound negative impact on an individual’s quality of life, through physical, social, psychological
and emotional impairment.**>° Over one’s life course, the accumulated impact of such ongoing challenges can limit
achievement of one’s goals, including educational or career attainment, social relationships, and starting a family.

Health Impact

Symptom severity and impact of dysmenorrhea vary considerably between individuals. Approximately 30-50% of
persons experiencing dysmenorrhea report severe symptoms.®>' Pain intensity is influenced by a number of factors,
including medical comorbidities and socioeconomic determinants of health.’*>> Age has been demonstrated to have an
inverse relationship with severity of dysmenorrhea, with adolescents typically reporting more pronounced
symptomatology.®>*>” Up to one-third of adolescents suffering with dysmenorrhea report comorbidities such as gastro-
intestinal upset headache, fatigue, poor sleep, and depression/anxiety.>>*** The impact of dysmenorrhea on quality of
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life is exacerbated by the severity of pain and delay of diagnosis, which are modifiable factors that can be addressed by
effective strategies for knowledge uptake.®' Psychological disorders, such as depression or anxiety, can exacerbate the
impact of pain on an individual’s social and occupational function.®” There is also evidence to suggest that these
psychological factors can impact one’s response to therapeutic interventions.®®

A recent systematic review, including 33 studies, examined the relationship between mental health and primary
dysmenorrhea.®® The authors identified that the most common conditions studied in patients with dysmenorrhea were
depression, anxiety, and stress-related disorders. These were generally identified to have a high prevalence in this
population. Other psychiatric disorders, such as attention-deficit disorder/attention-deficit hyperactivity disorders, panic
attacks, phobias, obsessive-compulsive disorder, schizophrenia, bipolar disorder/manic depression, and eating disorders
were only examined in one study.®® They were found to be increased in the patients with dysmenorrhea, however
psychiatric disorders were not isolated but instead grouped as a collective entity. Although some have suggested
a relationship between alcohol/substance use and dysmenorrhea,’® particularly as a self treatment during worsening

symptoms, other studies do not support an increase in alcohol abuse in patients with dysmenorrhea.®”-®

Impact on Social Relationships and Quality of Life
Dysmenorrhea, both primary and secondary types such as endometriosis, lead to a significant negative impact on patients’

quality of life,®"*

with patients reporting physical and psychosocial scores similar to those with other chronic conditions
such as cystic fibrosis.®” When dysmenorrhea and menstrual disorders are not addressed, they continue to impact one’s
productivity across the life span. Recent findings from the Performance Monitoring and Accountability 2020 (PMA2020)
survey from Burkina Faso and Nigeria indicate that up to 1 in 5 responders who worked outside the home report missing
work in the past month due to menstrual related disorders.”® Individuals experiencing dysmenorrhea also report a negative
impact on their social function, including poor relationships with family and friends, as well as poor social and sports
activities.” One study of university health science students in Northern Ethiopia found that over 20% of students who
experienced dysmenorrhea reported poor relationships due to this reason, and 78% practiced self-isolation.”"

Rencz et al completed a study examining health-related quality of life values for severe and mild primary dysmenor-
rhea using 10-year time trade-off and willingness-to-pay methods.’”? They studied 1836 participants who met the criteria
for dysmenorrhea, originally recruited from a 2015 national convenience sample of internet survey responders in
Hungary. Seventy percent of participants who experienced dysmenorrhea reported an impact on their work/study and
social activities, with 16% reported extreme impact on these domains. For severe and mild dysmenorrhea, mean utility
values were 0.85 and 0.94 and subjects were willing to pay a mean of €1127 and €142 for a complete cure, respectively.
Quality-adjusted life year loss was comparable to type 1 diabetes, asthma, atopic eczema, or chronic migraine.

Economic Impact and Healthcare Urtilization

Health-care utilization is increased in patients experiencing dysmenorrhea. In a health insurance database of Japanese
women, Akiyama et found that health-care costs were 2.2 and 2.9 times higher for primary and secondary dysmenorrhea
cohorts, compared with matched controls, after adjusting for baseline characteristics (both p<0.0001).%> A study
examining inpatient cost (including surgery) of chronic pelvic pain in Canada identified an annual cost of $25 million,
of which 30% was incurred by those with dysmenorrhea.”® It is important to emphasize that untreated or undertreated
dysmenorrhea may lead to chronic pain over time (Figure 1). In a systematic review and meta-analysis by Li et al,
dysmenorrhea was positively associated with the presence and severity of chronic pelvic pain: patients having a history
of dysmenorrhea were 2.5 times more likely to develop chronic pelvic and non-pelvic pain.”

Life Course Potential Beginning in Adolescence

A recent narrative review examining the influence of dysmenorrhea and endometriosis on life-course potential identified
that these conditions can significantly impact numerous aspects of one’s life, including hindering attainment of educa-
tional/career aspirations, social relationships, emotional well being, and starting a family.’® Given the chronic nature of
dysmenorrhea, it is important to approach this condition through a cumulative life-course impact model, allowing
a comprehensive understanding of an individual’s journey and identification of important factors that contribute to the
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cumulative effects of the chronic condition.”” Studying dysmenorrhea in young adulthood is important as this is a critical
time in development, when adolescents establish social networks, identify life goals, and begin pursuing career-specific
education. Recognizing the gaps in care specific to this population will facilitate targeting effective interventions specific
to this population.

Primary dysmenorrhea and endometriosis (the most common cause of secondary dysmenorrhea) lead to a significant

negative impact on adolescents’ quality of life,*"°

with young patients reporting physical and psychosocial scores
similar to those with other chronic conditions such as cystic fibrosis.®” Adolescence and young adulthood can be
a tumultuous time, marked by physical, mental, and emotional transitions. Recurrent or untreated dysmenorrhea can
have a significant impact on the mental health of adolescents, with greater symptom severity associated with depression,
anxiety, and impaired quality-of-life.®>”®"° Adolescents with dysmenorrhea also suffer from strained relationships with
family and friends.*® At a time where the friend group is of high importance for emotional support, this can be
particularly detrimental. Moreover, dysmenorrhea has been linked to increased impulsivity, as well as an increased
risk of non-suicidal self-injury in adolescents.®’ Adolescents with severe dysmenorrhea have also been shown to have
increased rates of suicide attempts in the last year compared to those with no or mild-moderate dysmenorrhea.”®

In adolescents, dysmenorrhea is the most common cause of recurrent short-term absenteeism from school.’®82%3
A previous systematic review demonstrated a significant academic impact of dysmenorrhea, with 20.1% reporting
absence from school or university due to dysmenorrhea and 40.9% reporting classroom performance or concentration
being negatively affected.’’ Other studies have demonstrated that dysmenorrhea worsens during examination times in
50% of cases and can result in an increased rate of missing examinations.*>**

Adolescents with dysmenorrhea who are from lower socioeconomic strata are more likely to experience school
absenteeism compared to those from more affluent backgrounds.”® Furthermore, the impact of dysmenorrhea may
exacerbate in marginalized populations, including individuals who identify as racial/ethnic minorities, 2SLGBTQ+, or
those living in poverty.***#¢ There are identified research and clinical needs to examine and improve the therapeutic

journey of these individuals experiencing dysmenorrhea.

Impact on life course
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Figure 2 Impact of dysmenorrhea. This figure demonstrates possible impairments of dysmenorrhea and the impact on life course potential.
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Barriers to timely diagnosis and access to effective treatment are especially pronounced in adolescent and young adult
population as young patients may lack information about when to seek medical attention®” and may lack the support
necessary to effectively navigate the healthcare system.

A summary of the impact of dysmenorrhea on life course potential is illustrated in Figure 2.

Opportunities for Improvement

Therapeutic Journey

Early recognition of dysmenorrhea is important for validation of the patient’s experiences but also potentially to reduce
the impacts discussed above and to prevent hyperalgesic priming and the long-term risk of chronic pain. Early
recognition can be promoted in the family environment, in adolescent social circles, and in schools. When patients
present to the healthcare system with dysmenorrhea, their symptoms should be acknowledged and appropriate assessment
and investigations undertaken.

Education

There is a recognized need to improve education regarding dysmenorrhea, including the general public, health-care
providers, and in the education system. For example, a menstrual health and endometriosis education program in
secondary schools was potentially associated with younger adolescents seeking care.®® Such educational programs can
be informative for all students regardless of sex/gender and help create environments where menstrual pain is de-
stigmatized. It is essential that initiatives to raise awareness and increase knowledge about dysmenorrhea take into
account an intersectional approach. These initiatives should utilize language that is inclusive of gender diversity and
should be situated in the context of different cultures and values. To achieve this, such initiatives would benefit from
a community participatory approach, which integrates stakeholders with lived experience into development and
implementation.

Research

Among other research priorities in primary dysmenorrhea is the approach to phenotyping. As illustrated in Figure 1, there
are several pathways to dysmenorrhea at the level of the endometrium, myometrium, hypothalamic-pituitary-ovary axis
leading to ovulation, other pelvic organs (eg bladder), central nervous system sensitization, and genetic predisposition.
For each patient with dysmenorrhea, future research should explore how these pathways can be characterized and thereby
lead to phenotypic classification. For example, individuals with primarily endometrial prostaglandin origins of dysme-
norrhea would be managed differently from individuals who have developed alterations of central nervous system
pathways leading to co-morbid bladder sensitization. This phenotypic classification may then influence treatment
response, as central sensitization could be a cause of non-response to NSAIDs.'' The role of myometrial events/
contractions warrants more clinical trials into tocolysis, while endometrial inflammation also presents targets for anti-
inflammatory drugs.

Conclusion

In conclusion, dysmenorrhea is a common symptom that has significant impact on life course potential. A systematic
assessment can better characterize this presentation, differentiate between primary and secondary causes, and guide
management. Greater awareness and education may reduce impact on life course potential and prevent long-term
sequelae. More basic, translational and clinical research is needed into this understudied topic.
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