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Introduction

Dysmenorrhea is referred to as painful pelvic cramps 
during menstruation (1). Common clinical manifestations 
of this condition are sickness, vomiting, diarrhea, abdomi-
nal swelling, constipation, and indigestion. Other symp-
toms include irritability, headache, fatigue, and low back 
pain (2).

According to global data, dysmenorrhea is the most 
prevalent gynecological alteration and one of the most 
common causes of pelvic pain in women of reproductive 
age worldwide (3). It is clinically divided into primary and 
secondary dysmenorrhea (4). Primary dysmenorrhea is 
almost always presented in ovulatory cycles without un-
derlying diseases (4–6). On the other hand, secondary dys-
menorrhea is caused by diverse pathologies or structural 
abnormalities within or outside the uterus (e.g., endome-

triosis, genital infections, adenomyosis, pelvic inflamma-
tory disease, and interstitial cystitis) (7).

It is noteworthy that the appearance of dysmenorrhea 
may reduce the quality of life (QoL) significantly in a con-
siderable percentage of affected women (16%-29%) (2,8). 
Moreover, it has been shown that the degree of discomfort 
that dysmenorrhea produces may lead to absenteeism from 
school and work in severe cases (9). Thus, the therapeutic 
approach to this disorder is essential.

In this regard, first-line treatments for dysmenorrhea 
include non-steroidal anti-inflammatory drugs (NSAIDs) 
and oral contraceptive pills (5). Other therapeutical al-
ternatives include intrauterine hormonal devices (IUDs), 
transcutaneous electric nerve stimulation (TENS), trans-
dermal nitroglycerin patches (TNPs), acupuncture, heating 
pads, and surgical procedures (in certain underlying pelvic 
disorders) (10). Likewise, several studies have suggested 
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however, dysmenorrhea seriously affects daily activities and chronically reduces the quality of life. Some dys-
menorrhea cases even require hospitalization due to unbearable symptoms of severe pain. Dysmenorrhea is an 
underestimated affectation and remains even in different first-world countries as a taboo subject, promoted by 
the establishment of an apparent policy of gender equality. A person with primary or secondary dysmenorrhea 
requires medical assistance in choosing the best treatment and an integral approach. This review intends to 
demonstrate the impact of dysmenorrhea on quality of life. We describe the pathophysiology of this disorder 
from a molecular point of view and perform a comprehensive compilation and analysis of the most critical 
findings in the therapeutic management of dysmenorrhea. Likewise, we propose an interdisciplinary approach 
to the phenomenon of dysmenorrhea at the cellular level in a concise way and the botanical, pharmacological, 
and medical applications for its management. Since dysmenorrhea symptoms can vary between individuals, 
medical treatment cannot be generalized and depends on each patient. Therefore, we hypothesized that a suit-
able strategy could result from the combination of pharmacological therapy aided by a non-pharmacological 
approach.

Doi: http://dx.doi.org/10.14715/cmb/2023.69.3.7                                 Copyright: © 2023 by the C.M.B. Association. All rights reserved.

Cellular and Molecular Biology
E-ISSN : 1165-158X / P-ISSN : 0145-5680

www.cellmolbiol.org 



53

Hernán Cortes et al. / Dysmenorrhea treatments, 2023, 69(3): 52-63

the usefulness of herbal remedies and other complemen-
tary and alternative medicine (CAM) options to treat dys-
menorrhea (11–16).

In this article, we describe the etiology and prevalence 
of dysmenorrhea and its negative impact on the quality 
of life of affected women. Likewise, we provide an up-
dated outlook of the state-of-the-art of pharmacological 
and non-pharmacological approaches for this alteration. 
Finally, we discuss future directions for the treatment of 
dysmenorrhea. 

Pathophysiology, etiology, and prevalence

As previously mentioned, there are two defined types 
of dysmenorrhea, the primary and the secondary, and these 
types differ in their pathophysiology (Figure 1).

Primary dysmenorrhea is defined as painful spasmodic 
cramps in the inferior belly earlier or during menstruation; 
it is presented without detectable pelvic pathology. Pri-
mary dysmenorrhea typically starts in adolescence, at or 
shortly after menarche. Usually, the pain lasts for 8 to 72 
h, beginning between 48 and 24 h before the menses, and 
the most severe symptoms are presented during the first or 
second day of menstruation (17). The pathophysiological 
mechanism for this disorder implies an overproduction of 
uterine prostaglandins (PGs), which is related to the induc-
tion of myometrium hypercontractility and arteriolar vaso-
constriction (Figure 2). First, a notable decrease in proges-
terone and estradiol is observed at the beginning of men-
struation, which increases the transcription of endometrial 
collagenases, matrix metalloproteinases (MMPs), and 
inflammatory cytokines (18). These up-regulated MMPs 
break down the endometrial tissue, triggering the release 
of cellular membrane phospholipids. The free phospholip-
ids are converted into arachidonic acid by uterine phos-
pholipases, and then this acid is utilized to synthesize PGs, 
prostacyclins, and thromboxane-2a via cyclooxygenase 
(COX)-1 and COX-2 (18,19). Notably, COX-2 expression 
is highest during menses.

On the other hand, the onset of secondary dysmenor-
rhea can occur at any time. As mentioned, the pain caused 
for this disorder can be associated with different patho-
logical conditions, such as endometriosis or adenomyosis 
(1,20). The most common cause of secondary dysmenor-
rhea is endometriosis, defined as the presence and growth 
of uterine glands and stroma outside the uterine cavity. 
Women with endometriosis exhibit higher PGs concentra-

tions in menstrual blood and present a higher frequency 
and amplitude of contractions in the uterus than those 
without this condition (3). Therefore, these abnormal uter-
ine contractions could generate severe dysmenorrhea. In 
addition, endometriotic wounds may cause deep pelvic 
pain associated with endometriosis. It has been reported 
that the aromatase enzyme is undetectable in normal en-
dometrium. In contrast, an increment in the expression of 
this enzyme is detected in epithelial and stromal cells of 
endometriotic tissues and peritoneum, triggering an incre-
ment in the local biosynthesis of estrogen (1). 

On the other hand, it is reported that the estimated 
prevalence of dysmenorrhea widely varies from 45 to 
93% in women of reproductive age, observing the highest 
rates in adolescence (17). Different studies have been de-
veloped in some countries to study the national incidence. 
For instance, a survey on primary dysmenorrhea in Iranian 
undergraduate students was conducted in 2015 (21). The 
authors reported a prevalence of 89.1%, observing that the 
higher intensity of dysmenorrhea presented a close relation 
with younger ages. Likely, Ortiz et al. (22) analyzed the in-
cidence in young Mexican women, and the authors found 
a prevalence of 48%. Interestingly, 63.4% of these women 
described limitations in their daily activities triggered by 
dysmenorrhea pain. Therefore, there is a wide variation in 
reports of prevalence related to the lack of standard meth-
ods for evaluating the severity of the condition.

Impact of dysmenorrhea on QoL

OMS defined the QoL as “an individual’s perception of 
their position in life in the context of the culture and value 
systems in which they live and concerning their goals, ex-
pectations, standards, and concerns” (23,24). Nowadays, 
QoL is considered a critical outcome in numerous clinical 
studies worldwide. In this respect, symptoms of dysmen-
orrhea may be significantly disabling and decrease QoL 
considerably in many affected women (Figure 3). 

Commonly, the evaluation of how dysmenorrhea af-
fects the QoL of women is through the application of 
standardized surveys in a representative group of patients. 
Generally, those surveys try to establish the correlation be-
tween the dysmenorrhea symptoms with the influence on 
day-to-day activities and/or strategies used by the patients 
to confront the disorder. Therefore, data collected from 
these studies reveal the magnitude of the symptoms that 
deteriorate the patient's life. 

For example, Iacovides et al. (25) used a validated short Figure 1. Pathophysiology of dysmenorrhea.

Figure 2. Main differences between primary and secondary dysmen-
orrhea.
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anxiety levels, depression, stress, menstrual pain severity, 
pain catastrophizing, and perceived social support. The 
survey concluded that women with endometriosis have 
higher menstrual pain and pain catastrophizing. However, 
the levels of depression, anxiety, stress, and social support 
were not different from those with primary dysmenorrhea. 
Interestingly, another study demonstrated that pain cata-
strophizing is related to worse QoL (29). Therefore, the 
importance of monitoring QoL in dysmenorrheic women 
could be the key to improving clinical treatments for this 
clinical alteration. In this respect, creating integral strate-
gies where the pharmacological treatment and psychoso-
cial environment work side by side will reduce the pain 
and helplessness related to dysmenorrhea and support 
women with this condition.

Pharmacological treatments
                               

The pharmacological treatment of dysmenorrhea de-
pends on the type (primary or secondary) and the severity 
of each patient's symptoms. First-line treatment aims to 
provide adequate pain relief, allowing women to perform 
their usual activities and reducing the loss of productivity 
associated with dysmenorrhea (30). About the therapeutic 
management of dysmenorrhea, Osayande et al. (3) pro-
posed an algorithm that consists primarily of identifying a 
history compatible with primary dysmenorrhea, which in-
cludes normal findings in the pelvic examination and neg-
ative results in a pregnancy test. If primary dysmenorrhea 
is diagnosed, treatment with NSAIDs and/or oral contra-
ceptives is suggested. Diagnostic laparoscopy is indicated 
if dysmenorrheic symptoms persist and chronic pelvic 
pain is addressed from a multidisciplinary approach to de-
termine endometriosis, adenomyosis, or other conditions 
causing secondary dysmenorrhea. In those cases, surgical 
and/or pharmacological treatments are used to treat sec-
ondary dysmenorrhea. Table 1 describes the main drugs 
included in this manuscript and that have been studied as 
treatments for primary and/or secondary dysmenorrhea.

In addition to NSAIDs and oral contraceptives, other 
drug treatment options, such as hormonal IUDs and natu-
ral or herbal products (Figure 4), can be combined to de-
velop treatment plans that allow better management of 
both primary and secondary dysmenorrhea.

Oral contraceptives
Oral contraceptives have long been considered the 

form of the QoL enjoyment and satisfaction questionnaire 
to determine differences in QoL between women with 
primary dysmenorrhea and without dysmenorrhea during 
menstrual pain or painless phase of their menstrual cycles. 
Scores obtained revealed that women with dysmenorrhea 
had a significant reduction of QoL (mean ± SD: 54 ± 18% 
of the maximum score possible) while severe menstrual 
pain was present, compared with their painless follicular 
phase (80 ± 14% p < 0.0001) and compared with women 
without dysmenorrhea (81 ± 14% p < 0.0001). These data 
support the theory that the painful menstrual cramps expe-
rienced by women with dysmenorrhea significantly reduce 
their QoL monthly.  

Dysmenorrhea is a syndrome with chronic and acute 
pain features in a specific time-lapse. Intense cyclic pain 
is associated with restricting physical activity, which can 
decrease the QoL (18,26). In this regard, women manage 
their dysmenorrhea with different techniques; thus, their 
QoL is affected in different magnitudes. A recent study in-
vestigated analgesic use, pain acceptance, and pain cop-
ing as predictors of QoL among 145 women with primary 
dysmenorrhea through 4 types of questionnaires (27). The 
questionnaires explored menstrual symptoms, analgesic 
use, chronic pain acceptance, coping strategies, and QoL 
related to physical and mental health. Interestingly, being 
married or cohabiting with someone correlated with bet-
ter physical and mental QoL, an effect possibly mediated 
by pain acceptance. This result suggested that the couples 
encourage women to continue their everyday activities, 
nonetheless menstrual pain. Likewise, acceptance of pain 
mediated the effect of the first painful period of age on 
mental QoL. According to the author's study, women who 
have painful periods at a younger age suffer a more sig-
nificant impact on their mental QoL because these reduce 
the participation of young people in daily life activities. 
On the other hand, using analgesics was not a predictor 
of QoL, although it was negatively correlated with both 
physical and mental QoL. Possibly, recommended analge-
sics for mild to moderate pain have little effect, or analge-
sics use was not accurately measured.

Also, a cross-sectional study explored the possible cor-
relation between psychosocial factors (social support, pain 
cognitions, and mental health) and the severity of menstru-
al pain in women with primary dysmenorrhea and endo-
metriosis-related dysmenorrhea (28). The study included 

Figure 3. Dysmenorrhea is one of the most common disorders among 
women of reproductive age, especially adolescents and adults, which 
can detriment the QoL.

Figure 4. Pharmacological treatments for dysmenorrhea.
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first-line treatment for secondary dysmenorrhea associ-
ated with endometriosis (3,31,32), which various studies 
have supported. For example, Harada et al. (33) carried 
out a randomized controlled trial that demonstrated the 
effectiveness of the oral estrogen-progestin combination 
for treating dysmenorrhea associated with endometriosis. 
Total dysmenorrhea scores assessed by the Verbal Rating 
Scale decreased significantly at the end of treatment. From 
the first cycle to the end of treatment, dysmenorrhea in 
the oral contraceptive group was significantly milder than 
in the placebo group. Furthermore, endometrioma volume 
(greater than 3 cm in diameter) decreased considerably in 
the oral contraceptive group but not in the placebo group. 
In this way, the authors demonstrated that oral contracep-
tives could alleviate pain associated with dysmenorrhea. 

This effect is attributed to the ability of oral contraceptives 
to limit the growth of the endometrial lining and the de-
crease in PGs production. This same research group con-
ducted a randomized, double-blind, placebo-controlled 
trial to evaluate low-dose oral contraceptive pills' efficacy 
on primary dysmenorrhea. The authors evaluated IKH-01 
(0.035 mg ethinylestradiol and 1 mg norethisterone) in 115 
patients. The reduction in the total dysmenorrhea score and 
a Visual Analog Scale (VAS) before and after treatment 
was significantly greater in the IKH-01 group than in the 
placebo group, which indicated that low-dose oral contra-
ceptives could be useful for the treatment of primary dys-
menorrhea (34). In this regard, Harada and Momoeda (35) 
evaluated an ultra-low oral contraceptive dose for dysmen-
orrhea in a placebo-controlled, double-blind, randomized 

Drug name Molecular structure* Drug type Indication**

Dienogest Progestin Monotherapy for the treatment of endometriosis 

Norethisterone Progestin Symptomatic treatment of endometriosis-related pain.

Elagolix GnRH receptor 
antagonist Treatment of moderate to severe pain in endometriosis

Paracetamol Analgesic Treatment of mild to moderate pain, including menstrual 
discomfort

Tiaprofenic acid NSAID Treatment mild to moderate pain related to primary 
dysmenorrhea

Diclofenac NSAID
First-line therapy for acute and chronic pain and 
inflammation from diverse causes, including 
dysmenorrhea

Ketoprofen NSAID Symptomatic treatment of primary dysmenorrhea

Flurbiprofen NSAID Treatment of pain associated with dysmenorrhea and 
mild to moderate pain accompanied by inflammation

Ibuprofen NSAID Management of mild to moderate pain related to 
dysmenorrhea

Naproxen NSAID First-line treatment for a variety of clinical situations 
requiring analgesia, including dysmenorrhea

Table 1. Drugs employed in the treatment of primary and secondary dysmenorrhea.

GnRH: Gonadotropin-releasing hormone. * Molecular structures made in https://www.chemspider.com/.  ** Consulted in https://go.drugbank.
com/   
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trial. The authors used NPC-01 (0.02 mg ethinylestradiol 
and 1 mg norethisterone) in 215 subjects with dysmen-
orrhea. The results demonstrated significant reductions in 
total dysmenorrhea and VAS scores after treatment in the 
NPC-01 group compared to the placebo group. Therefore, 
this “ultra-low” dosage of oral contraceptives proved to be 
a novel option for treating dysmenorrhea. With the above, 
it could be inferred that the anti-dysmenorrheic effect of 
oral contraceptives is mainly due to the effect of progestin.

Currently, evidence supports progestin-only pills as 
better treatments for dysmenorrhea than combined estro-
gen and progestin pills (36). In this respect, a recent survey 
compared the efficacy of norethisterone acetate (NET-A, 5 
mg) versus oral contraceptives (drospirenone 3 mg/ethi-
nylestradiol 20 μg) in the treatment of dysmenorrhea (37). 
Both drugs were similar in suppressing dysmenorrhea at 3 
and 6 months; therefore, NET-A proved to be an equally 
effective option as oral contraceptive pills and could be 
preferred as the best therapeutic option because treat-
ment with NET-A is less expensive. Another example of 
these progestin-only pills is Dienogest, an oral progestin 
currently used to treat endometriosis or for contraception 
combined with ethinylestradiol. The efficacy and safety of 
dienogest (2 mg oral) in the treatment of endometriosis-
associated pelvic pain (EAPP) were compared with a pla-
cebo in a 12-week study (38). The cohort comprised 198 
women of 18 to 45 years with laparoscopically confirmed 
endometriosis and EAPP scores ≥ 30 on a VAS. Dienogest 
reduced (p <0.0001) 12.3 mm in VAS score between base-
line and week 12. Therefore, dienogest (2 mg daily for 12 
weeks) was significantly more effective than a placebo in 
reducing endometriosis-associated dysmenorrhea.

Hormonal intrauterine devices
IUDs are considered safe and effective contraceptive 

methods. However, Levonorgestrel-releasing intrauterine 
devices (LNG-IUDs), designed initially as long-term con-
traceptives, are also used for non-contraceptive purposes 
in treating dysmenorrhea (39–41). The LNG-IUD takes 
advantage of the hormonal load as a conventional treat-
ment that helps to reduce the synthesis of endometrial PGs 
and, consequently, dysmenorrhea. A study by Lindh and 
Milsom (41) demonstrated the influence of intrauterine 
contraception on the severity of dysmenorrhea. The au-
thors evaluated the severity of dysmenorrhea by a multi-
dimensional verbal scoring system (VMS) and VAS. They 
found that the copper IUD did not influence the severity of 
dysmenorrhea, whereas LNG- IUD was able to reduce it.

In addition to endometriosis, other types of conditions 
could be causing secondary dysmenorrhea, such as adeno-
myosis, a condition characterized by the invasion of the 
myometrium by the endometrial glands and the stroma. 
The first-line treatment for these cases may be LNG-IUS, 
as recently demonstrated in a study on the efficacy of this 
device in advanced dysmenorrhea (42). Patients suffering 
from adenomyosis were evaluated at the time of LNG-
IUS insertion and six months later, showing a significant 
decrease in uterine volume and pain relief in all patients 
(p <0.001). Therefore, the LNG-IUS can be an effective 
treatment for managing secondary dysmenorrhea caused 
by adenomyosis.

NSAIDs
NSAIDs are the most popular drugs for treating dys-

menorrhea and are often used empirically for pain relief. 
NSAIDs inhibit COX, preventing the production and re-
lease of PGs, prostacyclins, and thromboxanes, which 
decreases pain (43). A systematic review of 73 random-
ized controlled trials indicated NSAIDs as the first-line 
treatment for primary dysmenorrhea (44). That review 
aimed to assess the effectiveness and safety of NSAIDs 
used in treating primary dysmenorrhea versus placebo, 
versus paracetamol, and each other. NSAIDs were signifi-
cantly more effective at relieving pain than placebo and 
paracetamol. However, when NSAIDs were compared to 
each other, there was no evidence of better efficacy of any 
individual NSAID for pain relief. 

Similarly, another study evaluated the relative benefits 
of different NSAIDs for patients with primary dysmenor-
rhea through a network meta-analysis (45). In total, 72 
randomized controlled trials with 5723 volunteers and 
13 NSAIDs were encompassed in the survey. Tiaprofenic 
acid, piroxicam, naproxen, mefenamic acid, ketoprofen, 
indomethacin, ibuprofen,  flurbiprofen, and diclofenac 
were more efficacious for pain relief than acetylsalicylic 
acid. Therefore, the authors reported that flurbiprofen was 
the best among all the treatments in terms of efficacy. Like-
wise, tiaprofenic acid and mefenamic acid were the safest 
drugs. Thus, considering efficacy and safety, flurbiprofen 
and tiaprofenic acid were optimal treatments for prima-
ry dysmenorrhea. Another recent network meta-analysis 
evaluated five analgesics in 35 trials with 4383 patients 
(46). Regarding efficacy results, the following four pain 
relievers were more effective than a placebo in treating 
dysmenorrhea: naproxen, ibuprofen, diclofenac, and keto-
profen. Likewise, ibuprofen was highlighted as an optimal 
NSAID for primary dysmenorrhea based on efficacy and 
safety.

Finally, paracetamol is a pain reliever widely consumed 
to treat primary dysmenorrhea. Concerning this, a recent 
meta-analysis on self-care strategies applied by young 
women with dysmenorrhea reported that paracetamol was 
the most commonly used analgesic (47). However, it did 
not always provide sufficient pain relief. Nevertheless, 
paracetamol has proven to be a safe analgesic of choice 
for patients with tolerability problems or contraindications 
of other drugs and/or NSAIDs.

Natural products
Another popular treatment option among patients 

with dysmenorrhea is herbal or natural products. Numer-
ous herbs have shown some degree of safety and efficacy 
based on their extended empirical use. These herbs can 
be used alone or adjunct to other therapies to prevent and 
treat dysmenorrhea. Some natural products that have been 
studied for the treatment of dysmenorrhea are V. opulus 
(cramp bark), V. prunifolium (black haw), Foeniculum vul-
gare (fennel), Atropa belladonna (belladonna), Zingiber 
officinale (ginger), Trillium spp. (beetroot), Rosa spp. 
(rose), Psidium guajava (guava), Thymus vulgaris (thyme), 
and Matricaria chamomilla (chamomile) (16,48–51). 

Some researchers have compared the effect of natural 
products versus NSAIDs on dysmenorrhea pain. In this 
respect, Salmalian et al. (52) conducted a clinical study 
comparing Thymus vulgaris and ibuprofen's effects in 
treating primary dysmenorrhea. The study enrolled 84 
students randomly assigned to three groups who received 
Thymus vulgaris, ibuprofen, or placebo. There was no 
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difference in reduction in pain intensity between Thymus 
vulgaris and ibuprofen; however, there was a statistically 
significant difference for each drug compared to the pla-
cebo (p <0.001). Therefore the results suggest that Thymus 
vulgaris and ibuprofen effectively reduce pain intensity 
in primary dysmenorrhea. Similarly, Shahrahmani et al. 
(53) recently carried out a meta-analysis that compared 
the effects of Foeniculum vulgare and mefenamic acid on 
primary dysmenorrhea. The study revealed that the intake 
of F. vulgare significantly decreased the intensity of dys-
menorrhea compared to the placebo. Interestingly, the ef-
fects of mefenamic acid and F. vulgare were not different 
from each other. Therefore, the authors concluded that F. 
vulgare alleviates dysmenorrhea with a similar potency to 
the NSAID.

Finally, chamomile is one of the most used plants to 
treat menstrual cramps, and its effectiveness on dysmenor-
rhea pain has been explored (54). A clinical study found 
that after one month of consuming chamomile tea, the 
study group had a significant decrease in menstrual pain, 
anxiety, and distress compared to the control group. There-
fore, the authors reported that chamomile tea effectively 
relieves pain caused by primary dysmenorrhea. Likewise, 
a recent systematic review of clinical trials (2021) de-
termined the effect of chamomile on pain and menstrual 
bleeding in primary dysmenorrhea. It concluded that 
chamomile might be an effective treatment for those al-
terations (55). 

Other pharmacological approaches
Despite the availability of different medications for dys-

menorrhea, new alternatives are currently being explored. 
In this regard, Elagolix (an oral gonadotropin-releasing 
hormone (GnRH) antagonist) is a novel and widely stud-
ied treatment for endometriosis-associated dysmenorrhea. 
It prevents the action of endogenous GnRH, suppressing 
both luteinizing and follicle-stimulating hormones (56–
62). In 2018, the Food and Drug Administration (FDA) 
authorized the use of this non-peptide molecule, and avail-
able presentations are 150 mg and 200 mg tablets. The 
recommended dose is 150 mg/24 h for up to two years, 
and if there is dyspareunia, 200 mg every 12 hours for a 
maximum of 6 months. A recent study evaluated the effica-
cy of elagolix and health-related quality of life (HRQOL) 
in women with endometriosis, including data from two 
6-month placebo-controlled phase 3 studies evaluating 
two doses of elagolix (150 mg once a day and 200 mg 
twice a day). The pain reduction reported by women at 
month 3 was significant in all subgroups taking elagolix 
200 mg twice daily and in most subgroups taking elagolix 
150 mg once daily. Therefore, elagolix was effective in re-
ducing dysmenorrhea and improving HRQOL in patients.

Non-pharmacological approaches

Different non-pharmacological approaches have been 
proposed to manage dysmenorrhea, including TENS, 
TNPs, surgical interventions, acupuncture, acupressure, 
heating pads, aromatherapy, and increased intake of some 
nutrients (Figure 5 and Table 2).

Transcutaneous electric nerve stimulation 
TENS is a non-pharmacological strategy that has 

gained popularity over time for alleviating nociceptive, 

neuropathic, and musculoskeletal pain (15). TENS is 
based on the application of self-adhering conducting pads 
(electrodes) on the skin that transmit an electric current 
generated by a portable pulse generator (63). Depending 
on the physiological intention and the clinical technique 
used  (e.g., low or high intensity), it can be classified as 
conventional, acupuncture-like, or intense TENS (64). It 
presents some advantages like self-administration, dosage 
as required, no potential toxicity, no effect on uterine activ-
ity, and can be purchased without a medical prescription. 
However, some contraindications to using the TENS are 
inflamed, infected or anesthetic skin, cardiac pacemaker or 
internal defibrillation device, stimulation over the anterior 
neck (which may cause laryngospasm or hypotension), 
and some patients are unable to understand the technique 
(65). 

A systematic review of randomized controlled trials 
with no treatment or medical treatment for primary dys-
menorrhea found that high‐frequency TENS (pulse rate 
70-100 Hz, pulse width 40-200 μs) was more effective for 
pain relief than placebo (66). Interestingly, low‐frequency 
TENS (pulse rate 1-5 Hz, pulse width 40-250 μs) was no 
more effective in reducing pain than placebo. On the other 
hand, Wong et al. (67)  found that a multimodal therapy (as 
an adjunct to oral contraceptives) combining TENS (ap-
plied in a quadripolar arrangement at high-frequency 100 
Hz, 0.2 ms, for 20 min), spinal manipulation, and topical 
heat appeared to provide short-term improvements in pri-
mary dysmenorrhea pain.

Transdermal nitroglycerin patches
The physicochemical properties of nitroglycerin, such 

as partition characteristics, solubility, low melting point, 
and small size, make it an ideal substance to deliver trans-
dermally through TNPs (68). The nitroglycerin contained 
in TNPs dilates the peripheral blood vessels, and its effect 
begins within 30 minutes (69,70). TNPs are longer-acting 
since the first-pass metabolism is avoided, and there is suf-
ficient evidence to suggest that their action lasts between 
20 and 26 hours (71). However, some side effects asso-
ciated with the use of TNPs include tolerance to chronic 
therapy, attenuation of the response to nitroglycerin, and 
reduction in the duration of action and efficacy (71). 

According to various reports, transdermal nitroglycerin 
administration on the first day of menstruation is sufficient 

Figure 5. Non-pharmacological approaches for pain relief during dys-
menorrhea.
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to reduce reported menstrual pain for menses (72). For 
example, Moya et al. (73) determined transdermal glyc-
eryl trinitrate's effects on pain associated with primary 
dysmenorrhea. This study analyzed patients who received 
TNP or placebo patches during three menstrual cycles. In 
all cases, pain intensity scores statistically improved for 
the TNP. Therefore, the authors concluded that transder-
mal nitroglycerin helps to modulate uterine contractility 
and may be used to treat primary dysmenorrhea.

On the other hand, the Transdermal Nitroglycerine/
dysmenorrhoea Study Group performed a multinational 
study that included 65 women with histories of moderate-
to-severe pain associated with menses (74). The women 
were treated with TNP that delivered 0.2 or 0.1 mg/h. Re-
markably, 90% of the patients obtained pain relief with 
the first dose on the first day, and they reported pain relief 
from satisfactory to excellent. Headache was the most fre-
quent side effect for both studies, with 26% and 20% of 
the patients.

Surgical interventions
Surgical interventions are indicated only in rare cases 

of patients who present a severe state of dysmenorrhea. 
The surgical strategies used are laparoscopic uterosacral 
nerve ablation (LUNA), presacral neurectomy, and hyster-
ectomy (10). A disadvantage of these surgical approaches 
is that they are inappropriate for adolescents (75). Addi-
tionally, repeated use of these procedures can induce stress 
and develop other possible pain syndromes, such as neuro-
pathic pain and adhesions (5). 

Lichten and Bombard (76) evaluated the LUNA tech-
nique in patients with primary dysmenorrhea. Approxi-
mately 81% of the patients reported significant relief 
from menstrual pain after the surgery, and half the treated 
women reported continued relief of menstrual pain at 12 
months. On the other side, Luna-Rojas et al. (77) evalu-
ated two groups of women with severe dysmenorrhea as-
sociated with some degree of endometriosis. One group 
received LUNA, and the other one presacral neurectomy. 
Ninety-six % of the group that underwent the interven-
tion for presacral neurectomy exhibited pain relief for one 
year compared to the group that underwent LUNA, within 
which only 42% presented it. According to the authors, 
LUNA achieves certain pain relief during the first year, 
but pain reappears and increases in more than one-half of 
the patients after 11 months. In this context, other reports 
have indicated that women with dysmenorrhea without 
endometriosis improved significantly more with LUNA 
compared with control patients (5).

Acupuncture
Acupuncture is one of the traditional Chinese medicine 

treatment methods. This method is widely used for sup-
portive and palliative care and pain relief (78). This meth-
od is based on the theory that diseases result from an en-
ergy flow imbalance, and the early clinical trials began in 
Japan in the 1960s (79). Thus, fine needles are inserted in 
specific body points (acupoints) to correct this lack of bal-
ance and restore harmony (80). Prospective studies about 
the safety of acupuncture indicated that the most common 
adverse events were needle pain from treatments, bleed-
ing, and tiredness (81). However, 86% of patients reported 
feelings of relaxation. In another clinical trial, a group of 
women with primary dysmenorrhea received acupunc-
ture for 20 minutes/day, for 15 days/month, and for 90 
days (82). This study presented a significant reduction in 
all the studied variables, such as the VAS score for pain, 
headache, menstrual cramps, diarrhea, dizziness, faint-
ing, tiredness, mood changes, nausea, and vomiting, com-
pared with those who did not receive the treatment. On the 
other hand, Kiran et al. (83) compared acupuncture and 
NSAIDs as therapy in primary dysmenorrhea. They found 
that acupuncture was as effective as NSAID therapy af-
ter one month’s treatment with decreases in the mean pain 
score of 52.2% and 69.5% in the NSAID and acupuncture 
groups, respectively.

Acupressure
Acupressure is mentioned in the literature as a non-in-

vasive technique that targets the same energy meridian as 
acupuncture (84). This technique applies pressure on the 
body surface, making it safer than the comparatively inva-
sive use of needles in acupuncture. The efficacy results of 
acupressure depend on the acupoints targeted (Figure 6), 
techniques utilized, and session frequency. Likewise, the 
application by trained personnel appears to be critical, as 
suggested by a recent systematic review (13). According 
to that study, acupressure application in dysmenorrhea pa-
tients considerably diminished pain closely after the inter-
vention. Interestingly, the effects were only noticed when 
trained personnel applied the technique, while interven-
tions administered by patients needed multiple monthly 
cycles to exert therapeutic action on pain.

Based on Chinese medical theory, dysmenorrhea can 
present in excess and deficiency syndromes associated 
with acupoints that can be treated with acupressure. For 
example, the acupoints used in excess syndrome are LIV3, 
LI4, SP10, SP8, and B23, and of these, LIV3 and LI4 
can be treated with acupressure. On the other hand, the 

Approaches By using… Mechanism of action
Transcutaneous electric nerve 
stimulation Electrodes An electric current activates underlying nerves that block the 

transmission of pain signals.
Transdermal nitroglycerin Patches Dilatation of the peripheral blood vessels.

Surgical interventions Laparoscope Ablation of the uterosacral nerve, presacral neurectomy, or 
hysterectomy.

Acupuncture Needles Restoration and balance in the flow of energy and harmony.
Acupressure Hands Restoration and balance in the flow of energy and harmony.

Heat Pads, water bags, towels, or 
bottles

Reduction of muscle tension, relaxation of the abdominal 
muscles, and increment of pelvic blood circulation.

Increased supplements intake Calcium and vitamin D Calcium regulates the ability of muscle cells to respond to nerve 
stimulation, and vitamin D regulates prostaglandin levels.

Table 2. Action mechanisms and materials of some non-pharmacological approaches for dysmenorrhea.
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acupoints B20, B23, and SP6 are used in deficiency syn-
drome. Studies have reported that primary dysmenorrhea 
is alleviated by applying pressure on the acupoints CV6, 
CV4, SP6, SP10, and LIV3. It has even been seen that 
acupressure at LIV3 acupoint compared to placebo point 
could reduce the severity of dysmenorrhea and improve 
the quality of life (85). 

Similarly, Kashef et al. (86) analyzed a group of wom-
en with dysmenorrhea who received acupressure at SP6 
point and a control group that received sham acupressure. 
The severity of dysmenorrhea diminished after interven-
tion in both groups during their first menstrual cycle; 
however, the symptoms reduced more in the group that 
received acupressure at SP6 at 30 min, 1, 2, and 3 h after 
intervention. Therefore, the authors claimed that acupres-
sure at SP6 can be an effective and inexpensive therapy for 
treating primary dysmenorrhea.

Heating pads for cramps
Heat therapy is another technique that shows potential 

as an adjunct remedy in treating primary dysmenorrhea 
(14). The external application of heat in women with dys-
menorrhea can reduce muscle tension, relax the abdomi-
nal muscles, and increase pelvic blood circulation, which 
reduces pain. Surface heat can be administered to the ap-
plication site by hot water bags, electric pads, towels, or 
bottles, and the temperature is between 40–45 °C (87). A 
study evaluated the effects of a low-dose heat patch on 
pain symptoms in dysmenorrhea compared with analge-
sics and no treatments. Significant differences were found 
between the groups in pain severity after 8 hours of ap-
plication based on a VAS, concluding that the heat pad is 
an effective method for reducing dysmenorrhea and that 
the heat pads would be more effective if they were used in 
combination with analgesics (88). Although heat applica-
tion is one of the oldest treatment methods for dysmenor-
rhea, it has been abandoned due to the increased possibil-
ity of acute inflammation (88). Another disadvantage is the 
lack of accessibility to a heating pad when women are at 
work or school. 

Intake of micronutrients and macronutrients
Several nutritional habits have shown positive effects 

in the relief of menstrual cramps. For example, decreas-
ing food intake with a high content of arachidonic acid 
precursors (e.g., coconut and soybean oils, butter, chicken, 

and eggs) may reduce dysmenorrhea pain  (11,89). Like-
wise, it is also preferred to avoid saturated fats (potent va-
soconstrictor of the uterine muscle), salt (fluid retention 
and swelling), sugar (reduces the absorption of vitamin B 
and minerals, causing the uterine muscle to contract), and 
alcohol (depletes the amount of magnesium, which causes 
an increase in spasms).

On the other hand, increasing food consumption like 
beans, seeds, fruit, and vegetables decreases the produc-
tion of arachidonic acid. This food contains different types 
of macronutrients (protein, fat, carbohydrates, fiber) and 
micronutrients (vitamins A, B1, B2, B3, C, D, calcium, 
magnesium, phosphorous, zinc) that may reduce dysmen-
orrhea severity  (11,89). For instance, fiber consumption 
may decrease the pain in the menstrual cycle because it 
alters estrogen status. Nagata et al. (90) reported that a soy 
and fiber diet inversely correlated with menstrual pain in 
Japanese women (19–24 years). Similarly, polyunsaturated 
fatty acids reduce pain and have anti-inflammatory effects 
in primary dysmenorrhea by reducing pro-inflammatory 
PGs (91). Interestingly, the combination with vitamin B12 
has a more significant impact in reducing pain. Likewise, 
zinc reduces PGs synthesis and has antioxidant and anti-
inflammatory effects. A study conducted by Kashefi et al. 
(92) found that zinc sulfate significantly lowered pain in 
women with dysmenorrhea (15 to 18 years of age) com-
pared to the placebo group.

On the other hand, it has been suggested that calcium 
and vitamin D deficiency are related to dysmenorrhea; 
thus, consuming these substances might relieve its symp-
toms. This assumption is supported by a survey by Osman 
Karacin et al. (93), who studied 184 women with primary 
dysmenorrhea. The dysmenorrhea group had significantly 
lower serum calcium, lower serum vitamin D, and higher 
serum parathyroid hormone than the control group. Fur-
thermore, depression, irritability, mood swings, fatigue, 
headache, and breast tenderness were significantly more 
frequent in the vitamin D deficiency group. Likewise, se-
rum calcium levels rise during different menstrual cycle 
stages and are higher during the follicular phase than dur-
ing the luteal phase (94). The above process can produce 
or aggravate the symptoms associated with dysmenorrhea 
by causing restlessness, depression, or hallucinations. 
Calcium regulates the ability of muscle cells to respond 
to nerve stimulation, and low calcium levels can lead to 
muscle spasms and contractions. On the other hand, vi-
tamin D plays a prominent role in regulating PGs levels, 
contributing to dysmenorrhea symptoms (95). A study 
found that calcium intake effectively reduced menstrual 
pain intensity (96). However, the combination of 1,000 
mg of calcium with 5,000 units of vitamin D daily did not 
generate a significant difference compared to the placebo 
group. On the other hand, another study reported that the 
consumption of calcium and magnesium had significantly 
better outcomes than the group that only received calcium 
regarding pain relief and rest length (97). Finally, a meta‐
analysis conducted by Saei Ghare Naz et al. (98) indicated 
that zinc sulfate, magnesium, calcium, and vitamins (K, 
D, B1, and E) have beneficial effects on pain severity in 
primary dysmenorrhea.

Physical exercise and meditation
Numerous studies have examined the effects of yoga, 

meditation, or physical activity on pain perception. A 

Figure 6. Common acupoints used in acupuncture and acupressure to 
relieve pain during dysmenorrhea.
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study in adolescent girls with primary dysmenorrhea re-
vealed that when girls did a physical activity, the percep-
tion of pain was reduced from severe (25%) and moderate 
(60–75%) to moderate (80%) and mild (20%) (99). Physi-
cal exercise increases the comforting sense by producing 
endorphins that act as natural sedatives. Likewise, when 
girls carried out meditation, their pain perception changed 
from moderate (55%) and severe (45%) pain to mild 
(50%), moderate (45%), and severe pain (5%). Meditation 
is a technique that produces physiological effects such as a 
decrease in pulse, pressure, and muscle tone, activities that 
help reduce pain (100).

Aromatic oils
Aromatherapy is a widely practiced CAM, and essential 

oils used for pain during dysmenorrhea (massage, spray-
ing, or oral form) can be extracted from different plants, 
as shown in Figure 7. However, the therapeutic effects of 
these oils are not well-supported by clinical studies; only 
the volatile chemicals in essential oils are known to induce 
relaxation, improving pain and mental health (12,101).

Essential oils, as a treatment for menstrual pain, can be 
administered by inhalation, orally, and absorption through 
the skin. Many articles on this type of alternative therapy 
have been published in the last few years. Lee et al. (12) 
summarized evidence on the efficacy of aromatherapy in 
a study carried out on 19 previously selected publications 
that used essential oils from rose, lavender, zataria, thy-
mus, peppermint, fennel, and a mixture of essential oils. 
The study revealed moderately superior effects of aroma-
therapy for pain reduction compared to a placebo.

Recently Samadipour et al. (102) evaluated black seed 
oil of Nigella sativa (topical - massage administration) as 
a prophylactic agent against dysmenorrhea in 124 young 
women (three days before the start of menstruation). The 
study revealed a pain decrease in the N. sativa group com-
pared with the control group (p = 0.046). The analgesic 
effect may be due to different lipid molecules, which may 
contribute to the pharmacological mechanism for pain. 
Those molecules include thymoquinone (anti-inflamma-
tory effect), thymohydroquinone, dihydro-thymoquinone 
(inhibitory activity of COX-2 enzyme), tocopherols, thy-
mol, cymene, trans-anethole, 4-terpineol (decrease oxida-
tive stress). Those molecules may also have some anti-
oxytocic activity. 

Future perspectives

Different treatments have effectively reduced the 
symptoms of primary and secondary dysmenorrhea. How-
ever, the degree of relief from pharmacological and non-
pharmacological treatments can also vary because the pain 
threshold varies from person to person. However, in any 
case, an adequate diagnosis is essential to make the best 
decisions on the therapeutic approach. In the absence of 
efficacy with NSAIDs treatment, preparations with natu-
ral products and non-pharmacological strategies can ad-
equately contribute to alleviating the discomfort. There is 
a vast field of research and multiple proposals with natural 
products to regulate inflammatory and analgesic processes.

Conclusions

Dysmenorrhea is a public health problem worldwide. 

Dysmenorrhea is expressed as a set of cramps and pain but 
is associated with other symptoms that can vary between 
individuals. Therefore, medical treatment cannot be gener-
alized and depends on each patient. The pharmacological 
treatment of the first choice corresponds to NSAIDs, fol-
lowed by contraceptives. Secondary dysmenorrhea usual-
ly requires a surgical approach for cases of endometriosis. 
Non-pharmacological treatments offer a greater degree of 
variation in response to dysmenorrhea symptoms. In addi-
tion, the mental state helps the patient cope with the affec-
tation of dysmenorrhea; however, it is not a solution that 
can be globally used because it depends on the degree of 
resilience of each individual. Therefore, a suitable strategy 
may result from the combination of pharmacological treat-
ment aided by a non-pharmacological approach.
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