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Primary Dysmenorrhea: Pathophysiology,
Diagnosis, and Treatment Updates
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Primary dysmenorrhea (PD) is a common, disregarded, underdiagnosed, and inadequately treated complaint of
both young and adult females. It is characterized by painful cramps in the lower abdomen, which start shortly before or at the onset of menses and which could last for 3 days. In particular, PD negatively impacts the quality of life
(QOL) of young females and is the main reason behind their absenteeism from school or work. It is suggested that
increased intrauterine secretion of prostaglandins F2α and E2 are responsible for the pelvic pain associated with
this disorder. Its associated symptoms are physical and/or psychological. Its physical symptoms include headache,
lethargy, sleep disturbances, tender breasts, various body pains, disturbed appetite, nausea, vomiting, constipation
or diarrhea, and increased urination, whereas its psychological symptoms include mood disturbances, such as
anxiety, depression, and irritability. While its diagnosis is based on patients’ history, symptoms, and physical examination, its treatment aims to improve the QOL through the administration of nonsteroidal anti-inflammatory
drugs, hormonal contraceptives, and/or the use of non-pharmacological aids (e.g., topical heat application and exercise). Patients must be monitored to measure their response to treatment, assess their adherence, observe potential side effects, and perform further investigations, if needed.
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INTRODUCTION

tures that distinguish their condition from PD. These include a large

Dysmenorrhea is defined as painful menstrual cramps of uterine ori-

treatment.12,13) Endometriosis is considered one of the most common

gin, and considered as one of the most common gynecological disor-

causes of SD, and is described as the presence of endometrial tissue

ders among females of childbearing age.1) Although it is a common

outside the uterus. Hence, the diagnosis and treatment of SD are de-

condition, it is usually underdiagnosed, since most females do not

termined based on the underlying pelvic pathology.14)

uterus, pain during sexual intercourse, and resistance to effective

seek medical attention.2,3) In accordance with its pathophysiology, it is
classified as either primary or secondary dysmenorrhea (SD).
Primary dysmenorrhea (PD)—defined as spasmodic and painful

EPIDEMIOLOGY

cramps in the lower abdomen that begin shortly before or at the onset

The worldwide prevalence of PD ranges from 45% to 95% in females of

of menses in the absence of any pelvic pathology—is one of the most

reproductive age, with 2% to 29% experiencing severe pain.10,15) This

4)

common complaints in both young and adult females. Its onset oc-

variation in the rates may be explained by the differences between the

curs mainly during adolescence, within 6 to 24 months after men-

methodologies used to assess PD, the selected population, age groups,

arche. Dysmenorrheic pain has a clear and cyclic pattern, which is

ethnicity, and pain perception differences among communities. A

typically severe during the first day of menses and lasts up to 72

greater prevalence (70% to 90%) was generally reported among young-

5)

hours. Despite its high prevalence and impact on daily activities, it is

er women (<24 years).16)

often inadequately treated and even disregarded, given that, many
young females prefer to suffer silently, without seeking medical advice.
Females consider PD an embarrassment and a taboo, and also per-

IMPACT ON THE QUALITY OF LIFE

ceive the pain as an inevitable response to menstruation, that should

Aside from physical health, dysmenorrhea disturbs the QOL and pro-

be tolerated.1,6) Primary healthcare providers commonly encounter fe-

ductivity of young females.10,16-18) Prior studies have shown that PD is

7)

males with dysmenorrheic complaints and thus play a substantial

considered as one of the leading causes of absenteeism from school or

role in diagnosing, educating, reassuring, and providing them with the

work, translating to a loss of 600 million hours per year, with an annual

therapy required for optimizing the overall treatment outcomes of

loss of $2 billion in the United States.4) The rate of school absenteeism

7-9)

This review focuses on the high prevalence and negative influ-

ranged between 14% and 51% among females with PD.19) During men-

ence of PD on young females’ quality of life (QOL), and aims to pro-

strual periods, class attendance was reported to decrease by 29% to

vide primary health care providers, with an updated evidence-based

50%.19) A study conducted in Palestine has shown that more than half

perspective on the diagnosis and recommended treatment modalities

of university students with dysmenorrhea tend to skip university class-

for managing PD. Table 1 summarizes relevant information about this

es due to painful menses.20) In addition, a study from Hong Kong has

disorder.

shown that young women with PD had the lowest QOL score in the

PD.

In contrast, SD originates from a pathological disorder, such as en-

pain domain.21) This was also supported by a study conducted in Tur-

dometriosis, chronic pelvic inflammatory disease, adenomyosis, en-

key, which reported a lower perception of QOL among adult fe-

dometrial polyps, ovarian cyst, congenital anomalies, and complica-

males.19)

3,10)

tions of intrauterine contraceptive devices.

It is associated with dif-

fused or constant pain, that does not necessarily occur during menstruation10) and is usually detected in older females (>24 years) with no
history of dysmenorrhea.11) Females with SD often have clinical fea-

PATHOPHYSIOLOGY
Although the pathophysiology of dysmenorrhea has not been fully

Table 1. Summary of information related to primary dysmenorrhea
Variable
Epidemiology

Impact on the quality of life
Pathophysiology
Clinical picture

Information related to primary dysmenorrhea
• 45% to 95% of females, during childbearing age
• 2% to 29% experience severe pain.
• 70% to 90% of the females afflicted are <24 years old.
• Absenteeism from school and work
• Low quality of life score
• Increased levels of uterine PGF2α and PGE2 during endometrial sloughing
• Lower abdomen/pelvic pain starts shortly before or after menses
• Physical symptoms
- Systemic, such as headache, body and joint pains, lethargy, fatigue, sleep disorders, tender breasts, and swollen legs
- Gastrointestinal, such as appetite changes, nausea, vomiting, and bloating
- Elimination-related, such as constipation, diarrhea, polyurea, and hyperperspiration
• Psychological symptoms, such as anxiety, depression, and nervousness

PGF2α, prostaglandin F2α; PGE2, prostaglandin E2.
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elucidated, current evidence suggests that the pathogenesis of dys-

eumenorrheic females.1,22,23) Consequently, menstrual cramps, pain

menorrhea is due to the increased secretion of prostaglandin F2α

intensity, and associated symptoms are directly correlated with higher

(PGF2α) and prostaglandin E2 (PGE2) in the uterus during endome-

concentrations of PGF2α and PGE2 in the endometrium.24)

trial sloughing. These prostaglandins are involved in increasing myometrial contractions and vasoconstriction, leading to uterine ischemia
and production of anaerobic metabolites. This results in the hypersensitization of pain fibers, and ultimately pelvic pain.10,15)

CHARACTERISTICS AND ASSOCIATED SYMPTOMS
PD pain usually starts 1 to 2 days before the onset of menses or just af-

Prostaglandins are synthesized through the arachidonic acid cas-

ter the menstrual flow,3,25) with pain typically lasting for 8 to 72 hours.3)

cade, mediated by the cyclooxygenase (COX) pathway. Arachidonic

In addition to lower abdominal/pelvic pain, dysmenorrhea is usually

acid synthesis is regulated by the level of progesterone, through the ac-

associated with common symptoms, that can be categorized into two

tivity of the lysosomal enzyme phospholipase A2. The progesterone

main dimensions: physical and psychological symptoms. The com-

level peaks during the middle of the luteal phase—the latter phase of

monly experienced physical symptoms are systemic, gastrointestinal,

the menstrual cycle—that occurs after ovulation. If conception does not

and elimination-related. The systemic symptoms include headache,

occur, this results in degeneration of the corpus luteum and a decline in

lethargy, fatigue, sleepiness/sleeplessness, tender breasts, heavy lower

the circulating progesterone level. This rapid decline in the progester-

abdomen, backache, in addition to painful knees and inner thighs,

one level is associated with endometrial sloughing, menstrual bleeding,

myalgia, arthralgia, and swollen legs. The gastrointestinal symptoms

and the release of lysosomal enzymes, leading to the generation of ara-

include an increase or decrease in appetite, nausea, vomiting, and

chidonic acid, and therefore, the production of prostaglandins.1,22)

bloating, while the elimination-related symptoms comprise constipa-

Females with regular menstrual cycles have elevated endometrial

tion, diarrhea, frequent urination, and sweating.3,25)

prostaglandin levels during the late luteal phase. However, several

Regarding the psychological symptoms, dysmenorrheic females

studies that measured prostaglandin concentrations in the luteal

may experience mood disturbances such as anxiety, depression, irrita-

phase, through endometrial biopsies and menstrual fluids, revealed

bility, and nervousness.3,18,26,27) It was reported that depression, anxiety,

that dysmenorrheic females have higher levels of prostaglandins than

and excess somatic symptoms were three-fold higher in females with

Painful menstrual cramps
Typical medical history and presentation of PD No
Yes
NSAIDs or contraceptive hormones based on patient
preferences, contraindications, and side effects

+

Directed pelvic
examination

Nonpharmacologic treatment

Yes Response?
No
Was the patient adherent?

No

Yes
Try another agent from the
same group or shift to an
agent from the second group

Continue

Yes Response?
No
Try a combination of an NSAID
and a contraceptive hormone
if not contraindicated
Yes Response? No

Normal
findings

Irregular
findings

Perform transcatinal
ultrasonography and/or pelvic
magnetic resonance imaging to
rule out causes of secondary
dysmenorrhea

Reassess
the case

Figure 1. Algorithm of the diagnosis and
treatment of primary dysmenorrhea (PD).
NSAIDs, nonsteroidal anti-inflammatory drugs.
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dysmenorrheic pain.11) The co-occurrence of dysmenorrhea along

Obstetricians and Gynecologists30) and the Society of Obstetricians

with psychological symptoms could suggest a neurological brain dis-

and Gynecologists of Canada.13) However, there is no evidence favor-

order that contributes to menstrual pain, whereas the hereditability of

ing the efficacy of either NSAIDs or hormonal contraceptives over the

both PD and psychological symptoms could reflect a shared genetic

other. If treatment with one modality fails or proves to be inadequate

variance.28)

after a period of 3 to 6 months, the patient’s adherence to the therapy
must be assessed before switching to the other modality.13,30) A combi-

DIAGNOSIS

nation of NSAIDs and hormonal contraceptives is reasonable, only if
the patient remains symptomatic on either drug class alone.12,13)

The diagnosis of PD is made mainly by retrieving a focused medical

Furthermore, to optimize treatment efficacy and ensure patient sat-

history and performing a physical examination to exclude the pres-

isfaction and adherence, clinician-patient shared decision-making is

ence of pelvic pathology, as shown in Figure 1.10,12,29,30) The initial evalu-

key to the optimal management of PD. Therefore, to provide patient-

ation of PD involves obtaining relevant medical, menstrual, gyneco-

centered care, dysmenorrheic females should be educated about dys-

logical, and sexual history.13,30) The focused medical history to be ob-

menorrhea, its treatment options, and potential adverse effects, for en-

tained includes, but is not limited to, the following information: age at

abling them to decide. Clinicians should consider the patient’s choice,

menarche; regularity and duration of menstrual bleeding; abnormal

preferences, desire for contraception, potential adverse effects, and

vaginal discharge; onset and duration of symptoms relevant to the age

contraindications to hormonal therapy.10,12,13,29-31)

of menarche; menstrual cycle; location of pain; and associated systemic symptoms.12) Furthermore, patients should be asked about their

1. Pharmacological Therapies

sexual activity and history of sexually transmitted diseases.12) Since females with typical symptoms of PD can be diagnosed solely on the ba-

1) Nonsteroidal anti-inflammatory drugs

sis of their medical information, without any physical or pelvic exami-

NSAIDs are cost-effective analgesics and anti-inflammatory agents,

nation, empiric treatment, including nonsteroidal anti-inflammatory

most commonly used for managing PD.13,32-35) They are considered the

drugs (NSAIDs) and/or oral contraceptives should be initiated.12,13,30)

cornerstone in the management of dysmenorrhea, since they inhibit

However, a pelvic examination should be conducted on sexually active

the action of cyclooxygenase, which in turn, inhibits the production of

females experiencing symptoms of sexually transmitted diseases or

prostaglandins.10) Therefore, NSAIDs are recommended as the first-

pelvic inflammatory disease, or those with severe dysmenorrhea.

line therapy in females who prefer using analgesics or when contra-

SD should be suspected if the patient reports an immediate or de-

ceptives are contraindicated.12,13,30)

layed onset of dysmenorrhea after menarche; severe symptoms asso-

Based on available evidence, there is no superiority of a certain

ciated with abnormal menstrual bleeding; irregularities and worsen-

NSAID formulation over the other, but various NSAIDs have compara-

ing of symptoms; dyspareunia, family history of endometriosis; or

ble efficacy and safety in managing PD.5) A systematic review of 80 ran-

conventional therapy response failure.12,13,29) The presence of any such

domized controlled trials that included 5,820 females was conducted

symptoms mandates the necessity of a pelvic examination, and in

to determine the efficacy and safety of NSAIDs in PD. It was concluded

some instances, performing transvaginal ultrasonography, or magnet-

that NSAIDs were 4.5 times more effective than a placebo for pain re-

ic resonance imaging. Normal pelvic examination findings may also

lief (odds ratio [OR], 4.37; 95% confidence interval [CI], 3.76–5.09),

confirm the diagnosis of PD.12,13,30)

more than twice as effective as paracetamol (OR, 1.89; 95% CI, 1.05–
3.43), and were not superior for pain relief.33) However, NSAIDs were

TREATMENT

also associated with adverse effects (OR, 1.29; 95% CI, 1.11–1.51), in-

The main aim of PD treatment is to provide dysmenorrheic females

and adverse neurological effects (OR, 1.58; 95% CI, 1.12–2.23).33)

cluding adverse gastrointestinal effects (OR, 1.58; 95% CI, 1.12–2.23)

with adequate pain relief that permits them to perform their usual ac-

The timing of administering the NSAID predicts its efficacy. For op-

tivities, improves their QOL, and decreases their academic or work-re-

timal treatment efficacy and safety, NSAIDs should be initiated 1 to 2

lated absenteeism.13,30) Pharmacological as well as non-pharmacologi-

days before the predicted onset of menses, administered with meals to

cal complementary and alternative therapies are potential options for

decrease adverse gastrointestinal effects, with a regular dosing regi-

29)

managing PD. The first-line therapies recommended for treating PD

men, and continued throughout the first 2 to 3 days of bleeding.13,30,36)

are NSAIDs and hormonal contraceptives, since they inhibit the pro-

It was established that the initiation of NSAIDs before COX-2 cascade

duction of prostaglandins, that are directly correlated to menstrual

induction results in complete suppression of prostaglandin synthesis.

pain and its associated systemic symptoms.12,13,25,30)

Hence, the delay in the intake of NSAIDs produces gradual or incom-

For females with a typical medical history and presentation of PD, it

plete suppression.36) If a patient does not improve with a certain

is preferred to initiate empiric therapy with either NSAIDs or hormon-

NSAID, its substitution with that of a different class is an alternative

al contraceptives, as recommended by the American Academy of

therapeutic option.12,30) Although most females respond well to NSAID

Family Physicians.12) This is also supported by the American College of

therapy, it was reported that 18% did not respond adequately to
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them.34) Females who are unresponsive to NSAIDs may be switched to

ternative therapy or adopted in combination with NSAIDs or COCs as

hormone-based treatments and/or non-pharmacological therapy.34)

a complementary therapy.10,12,13,30) These interventions were hypothesized to reduce menstrual pain by several mechanisms, including in-

2) Hormonal contraceptives

creasing pelvic blood supply, inhibiting uterine contractions, stimulat-

Hormonal contraceptives are also considered first-line therapy for the

ing the release of endorphins and serotonin, and altering the ability to

management of dysmenorrhea, unless contraindicated. They are usu-

receive and perceive pain signals.24,48,51,52)

ally recommended for dysmenorrheic females who need contracep-

Despite this, evidence supporting the use of non-pharmacological

tion, for whom the use of contraceptives is acceptable, or for those

interventions is controversial.12,13) Topical heat application and exer-

12,13,30)

who cannot tolerate or are not responsive to NSAIDs.

cise were proven to significantly reduce menstrual pain, and their effi-

Hormonal contraceptives are proven to suppress ovulation and en-

cacy was comparable to that of NSAIDs.27,52) The use of heating pads

dometrial proliferation, consequently blocking the production of pros-

and regular physical exercise, either as an alternative or complemen-

37)

taglandins. Hormonal therapy used in managing PD includes meth-

tary therapy, should be encouraged because of their proven efficacy,

ods such as combined oral contraceptive (COC), contraceptive trans-

uncommon harm, and low cost.13,30) Nevertheless, there is insufficient

dermal patches or vaginal ring, a levonorgestrel intrauterine system,

evidence on the efficacy of dietary supplements (such as vitamins B, D,

and subcutaneous depot medroxyprogesterone acetate,38) proven to

and E, or omega-3 fatty acids), acupuncture, yoga, massage, and herb-

be effective in managing PD. However, since each method has its spe-

al remedies in the management of PD.5,12,13,30,53)

cific benefits and adverse effects, the decision for selecting a method

Transcutaneous electrical nerve stimulation (TENS) is a non-inva-

depends on patient preferences, ease of administration, cycle control,

sive treatment modality that has been proven effective in reducing

costs, the profile of side effects, and availability.13,30,39) Furthermore, cli-

menstrual pain.13,54,55) It is a small battery-operated portable device ap-

nicians should guide females in choosing hormonal contraceptives

plied to the pelvic skin surface through adhesive electrodes that deliver

and ensure their medical eligibility for contraceptive use, to prevent

electrical currents.54)

40,41)

the occurrence of venous thromboembolism and breast cancer.

Its analgesic effect is mediated by two different mechanisms. The

It was reported that from among the hormonal contraceptives, the

first mechanism involves increasing the sensory uterine pain thresh-

COC of estrogen-progestin has been the most common method uti-

old by transmitting a series of afferent electrical impulses via the large-

lized by dysmenorrheic females. In a longitudinal epidemiological

diameter sensory fibers, thus resulting in reduced pain perception

study, COC was shown to significantly decrease the severity of PD.39,42)

caused by uterine hypercontractility during menses, whereas the sec-

However, the rate of use of COCs among dysmenorrheic females has

ond mechanism involves inducing endorphin release by peripheral

not yet been established, although a study has shown that the majority

nerves resulting in pain attenuation.55-57) TENS mainly consists of high-

of females take COCs for pregnancy prevention, and only 14% use

frequency (<50 Hz) or low-frequency TENS (2–5 Hz), with high-fre-

them for non-contraceptive reasons, including acne, as well as prima-

quency TENS being the most commonly used since it has been dem-

ry and SD.43)

onstrated to be more efficient in reducing menstrual pain.56)

3) Acetaminophen (Paracetamol)

in PD, where it is recommended as an adjunct therapy or an alterna-

Acetaminophen is a reasonable pharmacological analgesic for dys-

tive therapy for patients, who prefer to avoid using pharmacological

menorrheic patients who do not desire hormonal contraceptives and

agents.13,54,58-61) TENS therapy is associated with minimal discomfort

Several studies have confirmed the effectiveness and safety of TENS

44)

cannot tolerate NSAIDs for their gastrointestinal disturbance. Since

and adverse effects, in which, patients might experience muscle tight-

it has a weak COX inhibitory effect, it reduces prostaglandin produc-

ness or vibration, non-painful paresthesia over the site of pain derma-

tion45) and is considered a safe analgesic with tolerable gastrointestinal

tomes, headache, as well as slight skin redness after its use. An uncom-

side effects.45) Nevertheless, several studies that investigated the effica-

mon adverse effect reported includes increased menstrual blood

cy of different therapies in the management of PD have revealed that

flow.57,61) Nonetheless, studies investigating TENS therapy for the man-

acetaminophen has lower efficacy compared to NSAIDs and hormon-

agement of PD exhibited significant variations in terms of study de-

al contraceptives.4,33,46-50) Hence, it is preferred only for mild-to-moder-

sign, homogeneity of participants, TENS intensity, frequency of appli-

ate dysmenorrheic pain.

cation, and duration of use. Therefore, further well-designed randomized controlled trials are required to study the long-term efficacy of

2. Non-Pharmacological Interventions

TENS therapy and compare it with different pharmacological agents.

The use of non-pharmacological interventions is common among
dysmenorrheic females. A recent meta-analysis, comprising 12,526

3. Surgical Interventions

dysmenorrheic females, revealed that 51.8% adopted different non-

In rare instances, surgical interventions have been proposed for pa-

pharmacological measures to cope with their menstrual pain.48) For

tients with severe dysmenorrhea, who do not respond to conventional

managing dysmenorrhea, several non-pharmacological interventions

treatment modalities. Surgical interventions include laparoscopic

have been recommended, that can be either employed solely as an al-

uterosacral nerve ablation (LUNA), presacral neurectomy (PSN), and
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hysterectomy.9,13,30) Both LUNA and PSN involve the interruption of
cervical sensory pain fibers through the transection of afferent nerve
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