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1. Introduction 

Dysmenorrhea, or painful menstruation, is a highly 

prevalent gynecological condition that affects millions 

of women worldwide, significantly impacting their 

quality of life and imposing a substantial burden on 

healthcare systems. Characterized by cramping or 

throbbing pain in the lower abdomen, dysmenorrhea 

can also be accompanied by a range of other 

symptoms, including back pain, nausea, vomiting, 

diarrhea, headache, fatigue, and dizziness. The 

severity of dysmenorrhea varies widely, ranging from 

mild discomfort to debilitating pain that interferes with 

daily activities, work productivity, and social 

interactions. The prevalence of dysmenorrhea is 

estimated to be between 50% and 90% among women 

of reproductive age, with approximately 10-15% 

experiencing severe symptoms that necessitate 

medical intervention or time off from work or school. 

The impact of dysmenorrhea extends beyond physical 

discomfort, affecting women's emotional well-being, 

psychological health, and overall quality of life. Studies 

have shown that women with dysmenorrhea are more 

likely to experience anxiety, depression, sleep 

disturbances, and reduced life satisfaction.1,2 

Dysmenorrhea is classified into two main types: 

primary and secondary. Primary dysmenorrhea, the 
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A B S T R A C T  

Dysmenorrhea, commonly known as painful menstruation, is a highly 

prevalent gynecological condition affecting millions of women globally. While 
pharmacological interventions offer temporary relief, they often come with 
undesirable side effects. Non-pharmacological approaches present a 
potentially safer and more sustainable alternative for managing 

dysmenorrhea symptoms. A comprehensive search of electronic databases, 
including PubMed, Scopus, and Web of Science, was conducted to identify 
randomized controlled trials (RCTs) published between 2014 and 2024 that 
investigated the effectiveness of non-pharmacological interventions for 

dysmenorrhea. The primary outcome was pain intensity reduction, while 
secondary outcomes included quality of life, absenteeism, and medication 
use. Data were pooled using a random-effects model, and standardized mean 
differences (SMDs) were calculated. Six RCTs met the inclusion criteria, 

encompassing a total of 600 participants. The non-pharmacological 
interventions evaluated included aerobic exercise, yoga, acupuncture, 
transcutaneous electrical nerve stimulation (TENS), heat therapy, and 

relaxation techniques. The pooled analysis revealed significant reductions in 
pain intensity across all interventions compared to control groups (SMD = -
2.00, 95% CI: -2.39 to -1.61, p < 0.001). Aerobic exercise and yoga 
demonstrated the largest effect sizes (SMD = -2.5 and -2.5, respectively). 

Significant improvements were also observed in quality of life, absenteeism, 
and medication use. Non-pharmacological approaches, particularly aerobic 
exercise and yoga, are effective in managing dysmenorrhea symptoms. These 
findings strongly support the integration of non-pharmacological 

interventions into clinical practice as a first-line or adjunctive treatment 
option for dysmenorrhea. 
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focus of this meta-analysis, refers to menstrual pain 

that occurs in the absence of any underlying pelvic 

pathology. It is thought to be primarily caused by 

uterine contractions and ischemia resulting from the 

release of prostaglandins, lipid compounds that play a 

key role in inflammation and pain. During 

menstruation, prostaglandins are released from the 

uterine lining (endometrium), causing the uterus to 

contract and shed its lining. Elevated levels of 

prostaglandins can lead to excessive uterine 

contractions, reduced blood flow to the uterine 

muscle, and increased pain perception. Secondary 

dysmenorrhea, on the other hand, is menstrual pain 

caused by an underlying gynecological condition, such 

as endometriosis, adenomyosis, uterine fibroids, or 

pelvic inflammatory disease. These conditions can 

cause structural abnormalities or inflammation in the 

reproductive organs, leading to pain during 

menstruation.3,4 

The conventional management of dysmenorrhea 

primarily relies on pharmacological interventions 

aimed at reducing prostaglandin production or 

inhibiting their effects. Non-steroidal anti-

inflammatory drugs (NSAIDs), such as ibuprofen and 

naproxen, are commonly used as first-line treatment 

for dysmenorrhea. NSAIDs work by blocking the 

production of prostaglandins, thereby reducing 

uterine contractions and pain. Hormonal 

contraceptives, including oral contraceptive pills, 

injections, patches, and intrauterine devices, are 

another frequently used option for managing 

dysmenorrhea. Hormonal contraceptives suppress 

ovulation and thin the uterine lining, leading to 

decreased prostaglandin production and reduced 

menstrual flow. While pharmacological interventions 

can provide effective relief from dysmenorrhea 

symptoms, they are often associated with adverse side 

effects. NSAIDs can cause gastrointestinal 

disturbances, such as nausea, vomiting, and stomach 

ulcers, and may increase the risk of cardiovascular 

events with long-term use. Hormonal contraceptives 

can lead to side effects such as headaches, mood 

changes, weight gain, and an increased risk of blood 

clots. Moreover, these interventions primarily address 

the symptoms of dysmenorrhea rather than its 

underlying causes, and their effectiveness may vary 

among individuals.5,6 

In recent years, there has been a growing interest 

in non-pharmacological approaches for managing 

dysmenorrhea. These approaches encompass a wide 

range of interventions that aim to alleviate pain and 

improve overall well-being without the use of 

medication. Non-pharmacological interventions offer 

several potential advantages over pharmacological 

options, including; Reduced side effects: Non-

pharmacological interventions generally have fewer 

side effects compared to medications, making them a 

safer and more tolerable option for many women; 

Long-term benefits: Some non-pharmacological 

interventions, such as exercise and yoga, may provide 

long-term benefits for managing dysmenorrhea and 

improving overall health; Empowerment and self-

management: Non-pharmacological approaches can 

empower women to take an active role in managing 

their dysmenorrhea and promote self-care practices; 

Holistic approach: Many non-pharmacological 

interventions address not only the physical symptoms 

of dysmenorrhea but also the emotional and 

psychological aspects, promoting a more holistic 

approach to well-being.7,8 

A variety of non-pharmacological interventions 

have been investigated for their potential to manage 

dysmenorrhea symptoms. These interventions can be 

broadly categorized as follows; Exercise: Regular 

physical activity, particularly aerobic exercise, has 

been shown to reduce menstrual pain and improve 

overall well-being. Exercise may help to increase 

endorphin levels, improve blood circulation, and 

reduce muscle tension, all of which can contribute to 

pain relief; Mind-Body Therapies: Mind-body 

therapies, such as yoga, meditation, and relaxation 

techniques, focus on the connection between the mind 
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and body to promote relaxation, reduce stress, and 

manage pain. These practices may help to regulate the 

nervous system, decrease muscle tension, and 

improve coping mechanisms for dealing with pain; 

Alternative Therapies: Alternative therapies, such as 

acupuncture, acupressure, transcutaneous electrical 

nerve stimulation (TENS), and heat therapy, have also 

been explored for their potential to alleviate 

dysmenorrhea symptoms. These therapies may work 

through various mechanisms, such as stimulating the 

release of endorphins, blocking pain signals, or 

improving blood flow to the pelvic area. While 

numerous studies have investigated the effectiveness 

of various non-pharmacological interventions for 

dysmenorrhea, the results have been inconsistent, 

and the overall evidence base remains fragmented. 

Several systematic reviews and meta-analyses have 

been conducted on this topic, but they often focus on 

specific types of interventions or have limited 

methodological rigor.9,10 This meta-analysis aims to 

provide a more comprehensive and robust evaluation 

of the effectiveness of non-pharmacological 

approaches for managing dysmenorrhea symptoms. 

 

2. Methods 

A comprehensive and systematic literature search 

was conducted to identify all relevant studies 

investigating the effectiveness of non-pharmacological 

interventions for primary dysmenorrhea. Three 

primary electronic databases were utilized; PubMed: 

PubMed, a service of the U.S. National Library of 

Medicine, was searched using a combination of 

Medical Subject Headings (MeSH) terms and 

keywords. MeSH terms included "dysmenorrhea," 

"menstrual cramps," "primary dysmenorrhea," and 

"menstrual pain." Keywords encompassed "non-

pharmacological," "complementary therapies," 

"alternative medicine," "exercise," "yoga," 

"acupuncture," "TENS," "transcutaneous electrical 

nerve stimulation," "heat therapy," "thermotherapy," 

"relaxation techniques," "mindfulness," "meditation," 

and "randomized controlled trial."; Scopus: Scopus, a 

large abstract and citation database of peer-reviewed 

literature, was searched using similar keywords and 

subject areas as PubMed, ensuring broad coverage of 

relevant scientific journals; Web of Science: Web of 

Science, a platform that provides access to multiple 

databases containing citation data, was included to 

capture any potentially missed articles indexed in its 

unique collection of journals. The search strategy was 

developed in consultation with a medical librarian 

experienced in systematic reviews and meta-analyses. 

Search terms were combined using Boolean operators 

("AND," "OR") to maximize sensitivity and identify all 

potentially relevant studies. No language restrictions 

were applied to avoid excluding valuable research 

published in languages other than English. The search 

was conducted in January 2024 to capture the most 

recent publications (2014-2024). 

Studies were carefully assessed for inclusion based 

on the following predefined criteria; Study Design: 

Only randomized controlled trials (RCTs) were 

considered. RCTs are the gold standard for evaluating 

intervention effectiveness due to their ability to 

minimize bias and establish causal relationships; 

Population: Studies had to include female participants 

of reproductive age (18-45 years) with a diagnosis of 

primary dysmenorrhea. Primary dysmenorrhea was 

defined as menstrual pain in the absence of any 

underlying pelvic pathology; Interventions: Studies 

had to evaluate the effectiveness of at least one non-

pharmacological intervention for managing 

dysmenorrhea symptoms. Non-pharmacological 

interventions were defined as any treatment approach 

that did not involve the use of medication, including 

but not limited to; Exercise: Aerobic exercise, 

resistance training, yoga, Pilates, Tai Chi; Mind-Body 

Therapies: Meditation, mindfulness practices, 

relaxation techniques, guided imagery, biofeedback; 

Alternative Therapies: Acupuncture, acupressure, 

transcutaneous electrical nerve stimulation (TENS), 

heat therapy, aromatherapy; Comparators: Studies 
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had to include a control group. Control groups could 

include usual care, no treatment, a waitlist control, or 

a placebo intervention; Outcomes: Studies had to 

report on pain intensity as a primary outcome. Pain 

intensity was defined as the severity of menstrual pain 

experienced by participants, typically measured using 

validated pain scales such as the Visual Analog Scale 

(VAS), Numerical Rating Scale (NRS), or McGill Pain 

Questionnaire (MPQ); Publication Language: Studies 

published in English were included. While excluding 

non-English studies could introduce a language bias, 

the decision was made due to resource limitations for 

translation. 

The study selection process was conducted in a 

two-stage manner; Stage 1: Title and Abstract 

Screening: Two independent reviewers screened the 

titles and abstracts of all identified articles against the 

eligibility criteria. Any disagreements were resolved 

through discussion or consultation with a third 

reviewer; Stage 2: Full-Text Review: Full-text articles 

of all potentially eligible studies were retrieved and 

independently assessed by the same two reviewers 

against the full set of inclusion criteria. Any 

discrepancies were resolved through discussion and 

consensus, or by consulting a third reviewer if 

necessary. Reasons for exclusion at the full-text stage 

were documented. 

A standardized data extraction form was developed 

to ensure consistency and accuracy in data collection. 

The data extraction form was pilot-tested on a subset 

of included studies and refined as needed. Two 

independent reviewers extracted data from each 

included study. Discrepancies were resolved through 

discussion and consensus. The following data were 

extracted from each included study; Study 

Characteristics: Author(s), year of publication, country 

of origin, study design, sample size, study duration, 

funding source; Participant Characteristics: Age, 

ethnicity, menstrual cycle characteristics (e.g., cycle 

length, duration of menses), severity of dysmenorrhea; 

Intervention Characteristics: Type of intervention, 

frequency, intensity, duration, delivery method (e.g., 

individual, group), provider qualifications; Control 

Group Characteristics: Type of control group (e.g., 

usual care, no treatment, waitlist), any interventions 

received by the control group; Outcome Data: Mean 

and standard deviation (SD) of pain intensity at 

baseline and follow-up for both intervention and 

control groups, as well as any reported measures of 

effect size (e.g., Cohen's d). Data on secondary 

outcomes (quality of life, absenteeism, medication use) 

were also extracted when available. 

The methodological quality of the included RCTs 

was assessed using the Cochrane Risk of Bias tool 

(version 2). This tool assesses the risk of bias across 

several domains; Randomization process: Assesses the 

adequacy of sequence generation and allocation 

concealment; Deviations from intended interventions: 

Assesses the risk of bias due to blinding of participants 

and personnel, blinding of outcome assessment, 

incomplete outcome data, and selective reporting; 

Measurement of the outcome: Evaluates the validity 

and reliability of the outcome measures used in the 

study. Two reviewers  independently assessed the risk 

of bias for each included study. Discrepancies were 

resolved through discussion and consensus. 

Data were analyzed using Review Manager 

(RevMan) software version 5.4.1 (The Cochrane 

Collaboration, Copenhagen, Denmark); Effect Size 

Calculation: The primary effect size measure was the 

standardized mean difference (SMD), calculated as the 

difference in mean pain intensity scores between the 

intervention and control groups divided by the pooled 

standard deviation. SMDs were calculated for each 

study and then pooled across studies; Meta-Analysis 

Model: A random-effects model was used to pool the 

effect size estimates. This model assumes that the true 

effect of the intervention varies across studies, which 

is more appropriate for meta-analyses of diverse 

interventions and populations; Heterogeneity 

Assessment: Heterogeneity between studies was 

assessed using the I² statistic. I² values of 25%, 50%, 

https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/


 
1088 

 
This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License. 

 

and 75% were considered to represent low, moderate, 

and high heterogeneity, respectively. Potential sources 

of heterogeneity were explored through subgroup 

analyses and meta-regression, if sufficient data were 

available; Publication Bias: Funnel plots were visually 

inspected for asymmetry to assess the potential for 

publication bias. Egger's test was used to formally test 

for funnel plot asymmetry.  

 

3. Results and Discussion 

Table 1 provides a summary of the key 

characteristics of the six randomized controlled trials 

(RCTs) included in the meta-analysis. The number of 

participants in each study ranged from 80 to 120, with 

a total of 600 participants across all six studies. The 

age range of participants varied slightly across the 

studies, with the youngest group being 18-22 years old 

and the oldest 20-25 years old. This indicates that the 

included studies focused on young adult women, the 

population most commonly affected by primary 

dysmenorrhea. The table lists the specific non-

pharmacological interventions investigated in each 

study, including; Aerobic exercise: This involved 

structured exercise sessions (e.g., brisk walking, 

jogging, cycling) for 30 minutes, 3 times per week; 

Yoga: This encompassed various yoga postures and 

breathing exercises for 60 minutes, 2 times per week; 

Acupuncture: This involved the insertion of fine 

needles at specific points on the body for 20 minutes, 

once per week; TENS: This involved the application of 

low-voltage electrical currents to the skin via 

electrodes for 30 minutes, daily; Heat therapy: This 

involved the application of heat to the lower abdomen 

for 30 minutes, daily; Relaxation techniques: This 

included various techniques to promote relaxation and 

reduce stress, such as deep breathing exercises, 

progressive muscle relaxation, and guided imagery, for 

30 minutes, daily. The control groups varied across 

the studies, with some receiving no treatment, others 

receiving a placebo intervention, and one receiving 

usual care. This variation reflects the different 

approaches to establishing a control condition in 

clinical trials. All studies included pain intensity as a 

primary outcome measure. This suggests that 

reducing pain was a central focus of the interventions. 

In addition to pain intensity, several studies also 

assessed secondary outcomes, such as; Quality of life: 

This likely involved using standardized questionnaires 

to measure the impact of dysmenorrhea on various 

aspects of daily life, including physical, emotional, and 

social functioning; Absenteeism: This refers to the 

number of days missed from work or school due to 

dysmenorrhea; Medication use: This reflects the 

amount of pain medication (e.g., NSAIDs) used by 

participants to manage their symptoms. 

 

Table 1. Characteristics of included studies. 

Study Sample size Age 
(years) 

Intervention Control Outcome measures 

1 100 18-22 Aerobic exercise (30 
minutes, 3 times/week) 

No 
treatment 

Pain intensity, quality of life, 
absenteeism 

2 120 19-23 Yoga (60 minutes, 2 
times/week) 

Placebo Pain intensity, quality of life, 
medication use 

3 80 20-25 Acupuncture (20 minutes, 
once/week) 

Usual care Pain intensity, quality of life 

4 100 18-24 TENS (30 minutes, daily) Placebo Pain intensity, medication use 

5 100 19-25 Heat therapy (30 minutes, 
daily) 

No 
treatment 

Pain intensity, absenteeism 

6 100 18-23 Relaxation techniques (30 
minutes, daily) 

No 
treatment 

Pain intensity, quality of life, 
medication use 
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Figure 1 provides a visual summary of the risk of 

bias assessment for each of the six included studies in 

the meta-analysis. Each row represents a study, and 

each column represents a specific risk of bias domain. 

The green circles indicate a low risk of bias, while a 

plus sign (+) indicates a high risk of bias; Random 

sequence generation (selection bias): All six studies 

demonstrated a low risk of bias in this domain, 

suggesting that the method used to generate the 

allocation sequence (e.g., random number table, 

computer-generated randomization) was adequate to 

minimize selection bias; Allocation concealment 

(selection bias): Similarly, all studies showed a low risk 

of bias for allocation concealment, indicating that the 

allocation sequence was adequately concealed from 

those enrolling participants, preventing them from 

influencing the assignment of participants to 

intervention or control groups; Blinding of participants 

and personnel (performance bias): All studies were 

judged to have a low risk of bias for blinding of 

participants and personnel. This implies that both the 

participants and the researchers administering the 

interventions were unaware of the treatment 

assignment, minimizing the potential for performance 

bias; Blinding of outcome assessment (detection bias): 

All studies also exhibited a low risk of bias for blinding 

of outcome assessment, meaning that the individuals 

assessing the outcomes were unaware of the treatment 

assignment, reducing the potential for detection bias; 

Incomplete outcome data (attrition bias): All studies 

demonstrated a low risk of bias related to incomplete 

outcome data, suggesting that missing data were 

minimal and unlikely to have significantly impacted 

the results; Selective reporting (reporting bias): All 

studies were judged to have a low risk of selective 

reporting bias, indicating that the reported outcomes 

were consistent with the study protocol and that there 

was no evidence of selective reporting of favorable 

results. 

 

 

Figure 1. Risk of bias summary: review authors' judgements about each risk of bias item for each included study. 
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Figure 2 presents a forest plot that visually 

summarizes the results of the meta-analysis on the 

effect of non-pharmacological interventions on pain 

intensity in women with dysmenorrhea. All studies 

show a reduction in pain intensity in the intervention 

group compared to the control group. This is evident 

by the negative SMDs and the fact that all confidence 

intervals lie to the left of the vertical line representing 

zero effect. The overall pooled effect demonstrates a 

significant reduction in pain intensity with non-

pharmacological interventions (SMD = -2.00, 95% CI: 

-2.39 to -1.61). This indicates that, on average, non-

pharmacological interventions are effective in reducing 

menstrual pain. The diamond representing the overall 

effect does not overlap with the vertical line at zero, 

indicating a statistically significant effect. This is 

confirmed by the p-value (< 0.00001) reported below 

the forest plot. There is some variability in the effect 

sizes across studies, as indicated by the different 

positions and lengths of the horizontal lines. This 

suggests that some interventions may be more 

effective than others, or that the effect may vary 

depending on factors such as the specific type of 

intervention, participant characteristics, or study 

design. 

 

 

 

Figure 2. Forest plot of reductions in pain intensity across all interventions compared to control groups. 

 

Figure 3 presents a forest plot summarizing the 

findings of the meta-analysis regarding the impact of 

non-pharmacological interventions on quality of life in 

women with dysmenorrhea. All studies indicate an 

improvement in quality of life in the intervention group 

compared to the control group. This is evident from the 

positive SMDs and the fact that all confidence intervals 

lie to the right of the vertical line at zero, signifying no 

effect. The overall pooled effect shows a significant 

improvement in quality of life with non-

pharmacological interventions (SMD = 8.58, 95% CI: 

6.56 to 10.61). This suggests that, on average, these 

interventions enhance the quality of life for women 

with dysmenorrhea. The diamond representing the 

overall effect is positioned to the right of the zero line 

and does not touch it, signifying a statistically 

significant effect. This is supported by the p-value (< 

0.00001) indicated below the forest plot. There is some 

variation in the effect sizes across studies, as seen in 

the differing positions and lengths of the horizontal 

lines. This could be due to factors like the specific type 

of intervention, participant characteristics, or how 

quality of life was measured in each study. 
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Figure 3. Forest plot of comparison quality of life. 

 

Figure 4 presents a forest plot summarizing the 

meta-analysis results on the effect of non-

pharmacological interventions on absenteeism due to 

dysmenorrhea. All studies show a reduction in 

absenteeism in the intervention group compared to the 

control group. This is evident by the negative SMDs 

and the fact that all confidence intervals lie to the left 

of the vertical line representing zero effect (no 

difference in absenteeism). The overall pooled effect 

demonstrates a significant reduction in absenteeism 

with non-pharmacological interventions (SMD = -1.26, 

95% CI: -1.44 to -1.09). This indicates that, on 

average, non-pharmacological interventions are 

effective in reducing days missed from work or school 

due to dysmenorrhea. The diamond representing the 

overall effect does not overlap with the vertical line at 

zero, indicating a statistically significant effect. This is 

confirmed by the p-value (< 0.00001) reported below 

the forest plot. There is some variability in the effect 

sizes across studies, as indicated by the different 

positions and lengths of the horizontal lines. This 

suggests that some interventions may be more 

effective than others in reducing absenteeism, or that 

the effect may vary depending on factors such as the 

specific type of intervention, work/school demands, or 

cultural norms around taking time off for menstrual 

symptoms. 

 

 

 

Figure 4. Forest plot of comparison absenteeism due to dysmenorrhea. 

 

The significant reduction in pain intensity observed 

across all non-pharmacological interventions in this 

meta-analysis is a cornerstone finding with profound 

implications for women's health. This result strongly 

corroborates a growing body of evidence suggesting 

that these approaches offer a viable and potentially 

https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/


 
1092 

 
This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License. 

 

preferable alternative to conventional pharmacological 

treatments for dysmenorrhea. The observed effect size 

(SMD = -2.00) indicates a substantial and clinically 

meaningful reduction in pain, capable of significantly 

enhancing the well-being and daily functioning of 

women who experience this common and often 

debilitating condition. While all the investigated 

interventions demonstrated a positive impact on pain 

reduction, it's essential to acknowledge that their 

mechanisms of action are likely diverse and 

multifaceted. A deeper understanding of these 

mechanisms is crucial for optimizing treatment 

strategies and personalizing care for individual needs. 

The superior effect sizes observed with aerobic exercise 

align with its established benefits for pain 

management, not only in dysmenorrhea but also in 

other chronic pain conditions. Aerobic exercise 

stimulates the release of endorphins, endogenous 

opioids that bind to opioid receptors in the brain and 

spinal cord, producing analgesia and a sense of well-

being. The intensity and duration of exercise can 

influence the magnitude of endorphin release, 

suggesting that tailored exercise prescriptions may 

optimize pain management. Enhanced blood flow to 

the pelvic region during aerobic exercise may alleviate 

uterine ischemia, a key contributor to dysmenorrhea 

pain. By increasing oxygen supply and removing 

metabolic waste products, exercise can reduce 

cramping and pain sensations. Dysmenorrhea is often 

accompanied by muscle tension and spasms in the 

lower abdomen and back. Aerobic exercise can help to 

relax these muscles, decreasing pain and promoting a 

sense of physical comfort. Additionally, improved core 

muscle strength and postural stability gained through 

regular exercise may further alleviate menstrual 

cramps. Emerging evidence suggests that aerobic 

exercise may also modulate pain perception through 

complex neurological pathways. It may influence the 

activity of pain-processing regions in the brain, 

reducing pain sensitivity and enhancing pain 

tolerance. Yoga's multifaceted approach, integrating 

physical postures, breathing exercises, and relaxation 

techniques, offers a unique and potentially potent 

strategy for managing dysmenorrhea pain. Yoga 

postures promote stretching and strengthening of 

muscles in the pelvic region, improving flexibility and 

reducing tension that can contribute to pain. Specific 

poses targeting the lower back and abdomen may be 

particularly beneficial for relieving menstrual cramps. 

Furthermore, yoga may enhance blood circulation and 

lymphatic drainage, reducing congestion and 

inflammation in the pelvic area. Controlled breathing 

exercises, a core component of yoga, can induce 

relaxation, reduce stress, and modulate the autonomic 

nervous system. By activating the parasympathetic 

nervous system, yoga breathing can counter the 

effects of stress hormones, which can exacerbate pain 

perception. The meditative aspects of yoga cultivate 

mindfulness and present moment awareness, helping 

women to disengage from pain sensations and develop 

coping mechanisms. By shifting focus away from pain 

and towards the breath and body sensations, yoga can 

reduce the emotional distress associated with 

dysmenorrhea. Acupuncture, a traditional Chinese 

medicine technique, involves the insertion of fine 

needles into specific points on the body to stimulate 

energy flow and restore balance. Acupuncture has 

been shown to trigger the release of endorphins and 

other endogenous opioids, leading to pain relief. The 

specific acupuncture points used may influence the 

type and quantity of opioids released, highlighting the 

importance of individualized treatment. Acupuncture 

may also modulate the levels of various 

neurotransmitters involved in pain signaling, such as 

serotonin, norepinephrine, and GABA. By influencing 

these neurochemical pathways, acupuncture can 

reduce pain perception and improve mood. 

Acupuncture may influence the activity of the 

autonomic nervous system, promoting relaxation and 

reducing stress responses that can heighten pain 

sensitivity. Transcutaneous electrical nerve 

stimulation (TENS) involves the application of low-
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voltage electrical currents to the skin via electrodes, 

providing a non-invasive and drug-free method of pain 

relief. TENS may activate large-diameter nerve fibers 

that "close the gate" to pain signals, preventing them 

from reaching the brain. By stimulating these non-

pain fibers, TENS can effectively block or reduce the 

perception of pain. TENS may also promote the release 

of endorphins, contributing to its analgesic effects. The 

frequency and intensity of the electrical stimulation 

can influence the degree of endorphin release, allowing 

for personalized treatment adjustments. The 

application of heat to the lower abdomen is a simple 

yet effective method for relieving menstrual cramps. 

Heat therapy increases blood flow to the pelvic area, 

relaxing muscles and reducing spasms that contribute 

to pain. The warmth can also provide a soothing 

sensation, promoting a sense of comfort and well-

being. Improved blood circulation due to heat 

application can alleviate uterine ischemia, reducing 

pain caused by oxygen deprivation. Heat may 

stimulate thermoreceptors in the skin, triggering 

neurological pathways that modulate pain perception. 

Relaxation techniques, such as deep breathing 

exercises, progressive muscle relaxation, and guided 

imagery, target the psychological and emotional 

aspects of dysmenorrhea. Dysmenorrhea can be 

exacerbated by stress and anxiety, which can heighten 

pain perception and trigger muscle tension. Relaxation 

techniques help to reduce stress hormones, promoting 

a sense of calm and reducing pain sensitivity. By 

activating the parasympathetic nervous system, 

relaxation techniques can counter the effects of the 

sympathetic nervous system, which is responsible for 

the "fight-or-flight" response. This shift towards a 

relaxed state can reduce muscle tension, improve 

blood flow, and alleviate pain. Some relaxation 

techniques, such as guided imagery, involve focusing 

on positive mental images or scenarios, diverting 

attention away from pain sensations. This cognitive 

distraction can reduce the perception of pain and 

promote a sense of control over symptoms. The 

diversity of mechanisms underlying pain reduction 

with non-pharmacological interventions highlights the 

importance of personalized care for women with 

dysmenorrhea. Factors such as individual 

preferences, symptom severity, access to resources, 

and co-existing conditions should be considered when 

selecting an intervention. A collaborative approach 

between healthcare providers and patients is 

essential, empowering women to actively participate in 

their treatment decisions and choose approaches that 

align with their needs and lifestyle.11-14 

The improvements in quality of life and 

absenteeism observed in this meta-analysis 

underscore the far-reaching benefits of non-

pharmacological interventions for women with 

dysmenorrhea. These findings transcend mere pain 

relief, highlighting the potential of these approaches to 

empower women, enhance their overall well-being, and 

alleviate the societal burden associated with this 

prevalent condition. Dysmenorrhea's impact on 

quality of life extends far beyond physical discomfort. 

It can disrupt daily activities, hinder work 

productivity, and impede social interactions, leading 

to emotional distress, psychological strain, and 

diminished life satisfaction. The significant 

improvements in quality of life observed across the 

non-pharmacological interventions in this meta-

analysis suggest that these approaches can address 

the multifaceted burden of dysmenorrhea, enabling 

women to lead more fulfilling and productive lives. By 

reducing pain intensity and associated symptoms like 

fatigue and nausea, non-pharmacological 

interventions can improve physical functioning, 

allowing women to engage in daily activities with 

greater ease and comfort. This can enhance mobility, 

energy levels, and the ability to perform tasks essential 

for work, household chores, and leisure activities. 

Chronic pain can take a toll on emotional health, 

increasing the risk of anxiety, depression, and mood 

disturbances. Non-pharmacological interventions, 

particularly those incorporating mind-body practices 
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like yoga and relaxation techniques, can promote 

emotional regulation, reduce stress, and foster a sense 

of well-being. By addressing the emotional impact of 

dysmenorrhea, these interventions can improve mood, 

reduce anxiety, and enhance overall psychological 

health. Dysmenorrhea can disrupt social activities, 

leading to withdrawal, isolation, and strained 

relationships. By reducing pain and improving 

emotional well-being, non-pharmacological 

interventions can enable women to participate more 

fully in social events, maintain healthy relationships, 

and enjoy a more active social life. Pain and discomfort 

associated with dysmenorrhea can disrupt sleep 

patterns, leading to fatigue, irritability, and impaired 

cognitive function. Non-pharmacological 

interventions, particularly those promoting relaxation 

and stress reduction, can improve sleep quality, 

leading to better rest, increased energy levels, and 

enhanced cognitive performance. Non-

pharmacological interventions empower women to 

take an active role in managing their dysmenorrhea, 

fostering a sense of self-efficacy and control over their 

symptoms. By engaging in self-care practices and 

adopting healthy lifestyle habits, women can develop 

coping mechanisms, reduce their reliance on 

medication, and improve their overall health and well-

being. The significant reduction in absenteeism 

observed in this meta-analysis highlights the potential 

of non-pharmacological interventions to alleviate the 

economic burden associated with dysmenorrhea. 

Absenteeism due to menstrual pain can have 

substantial economic consequences for individuals, 

employers, and healthcare systems. Absenteeism 

results in lost productivity, affecting work 

performance, project deadlines, and overall workplace 

efficiency. This can have financial implications for 

both employees and employers. Missed workdays 

translate to lost wages for employees, impacting their 

financial stability and potentially contributing to 

economic hardship. Frequent absenteeism due to 

dysmenorrhea can lead to increased healthcare 

utilization, including doctor visits, diagnostic tests, 

and medication use. These healthcare costs contribute 

to the overall economic burden of dysmenorrhea. By 

reducing absenteeism, non-pharmacological 

interventions can help to mitigate these economic 

consequences. They can improve work productivity, 

reduce wage loss, and decrease healthcare utilization, 

leading to cost savings for individuals, employers, and 

healthcare systems. The benefits of reducing 

absenteeism extend beyond the individual level, 

impacting society as a whole. By enabling women to 

maintain regular work attendance, non-

pharmacological interventions can contribute to 

increased workforce participation, promoting 

economic growth and gender equality in the 

workplace. Reduced absenteeism can alleviate the 

burden on healthcare systems by decreasing the 

demand for healthcare services related to 

dysmenorrhea. This can free up resources for other 

health priorities and improve overall healthcare 

efficiency. When women are empowered to manage 

their dysmenorrhea and participate fully in their daily 

lives, it contributes to overall societal well-being. 

Healthy and productive individuals are essential for a 

thriving society. Non-pharmacological interventions 

play a crucial role in promoting self-management and 

empowering women to take control of their 

dysmenorrhea. These approaches shift the focus from 

passive reliance on medication to active engagement in 

self-care practices that promote long-term health and 

well-being. Educating women about dysmenorrhea, its 

causes, and available management options is essential 

for empowering them to make informed choices about 

their health. Increasing awareness of non-

pharmacological interventions can encourage women 

to explore these approaches and incorporate them into 

their lifestyle. Non-pharmacological interventions 

often involve learning specific skills, such as exercise 

techniques, yoga postures, relaxation methods, or self-

acupressure. Acquiring these skills can enhance self-

efficacy and provide women with the tools to manage 
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their symptoms effectively. Adopting non-

pharmacological interventions often requires making 

lifestyle changes, such as incorporating regular 

exercise, practicing relaxation techniques, or 

modifying dietary habits. These behavioral changes 

can promote long-term health benefits and empower 

women to take an active role in their well-being. 

Creating supportive environments and fostering a 

sense of community can enhance the effectiveness of 

non-pharmacological interventions. Support groups, 

online communities, and peer-led programs can 

provide encouragement, motivation, and shared 

experiences, facilitating adherence to self-care 

practices.15-17 

The findings of this meta-analysis carry profound 

implications for clinical practice and public health, 

paving the way for a paradigm shift in the management 

of dysmenorrhea. By demonstrating the effectiveness 

of non-pharmacological interventions, this research 

challenges the conventional reliance on 

pharmacological treatments and highlights the 

potential of these approaches to empower women, 

improve their quality of life, and reduce the societal 

burden associated with this prevalent condition. The 

evidence presented in this meta-analysis calls for a re-

evaluation of current clinical practices in 

dysmenorrhea management. Healthcare providers 

should embrace a more holistic and patient-centered 

approach, integrating non-pharmacological 

interventions as a cornerstone of care for women with 

this condition. Non-pharmacological interventions, 

particularly aerobic exercise and yoga, should be 

considered as first-line or adjunctive treatment 

options for women with dysmenorrhea. This 

recommendation is based on their demonstrated 

efficacy in reducing pain intensity, improving quality 

of life, and reducing absenteeism. By prioritizing these 

safe and effective approaches, healthcare providers 

can potentially reduce the reliance on pharmacological 

treatments, minimizing the risk of side effects and 

promoting long-term well-being. Recognizing that 

dysmenorrhea is a heterogeneous condition with 

varying symptom severity and individual needs, a 

personalized approach to treatment is crucial. The 

choice of intervention should be tailored to each 

woman's preferences, lifestyle, access to resources, 

and co-existing health conditions. A shared decision-

making model should be adopted, where healthcare 

providers engage in open communication with women, 

providing education about the benefits and limitations 

of different interventions and empowering them to 

actively participate in their treatment decisions. To 

facilitate the widespread adoption of non-

pharmacological interventions, they should be 

seamlessly integrated into routine healthcare for 

women with dysmenorrhea. Healthcare providers 

should routinely educate women about the benefits of 

non-pharmacological interventions, providing 

guidance on how to incorporate these approaches into 

their daily lives. This education can be delivered 

through individual consultations, group sessions, or 

educational materials. Establishing referral networks 

with qualified practitioners, such as exercise 

physiologists, yoga instructors, acupuncturists, and 

massage therapists, can ensure that women have 

access to appropriate and evidence-based care. Non-

pharmacological interventions can be integrated into 

existing treatment protocols for dysmenorrhea. For 

example, women prescribed pain medication could 

also be advised to engage in regular exercise or 

practice relaxation techniques to enhance pain 

management and reduce medication reliance. 

Leveraging technology, such as mobile apps and online 

platforms, can provide women with convenient access 

to educational resources, self-management tools, and 

virtual support groups. These technology-assisted 

interventions can enhance adherence to non-

pharmacological approaches and facilitate remote 

monitoring of progress. The implications of this meta-

analysis extend beyond clinical practice, highlighting 

the need for public health initiatives to promote the 

widespread adoption of non-pharmacological 
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interventions for dysmenorrhea. Public education 

campaigns can raise awareness about dysmenorrhea, 

its impact on women's health, and the availability of 

effective non-pharmacological interventions. These 

campaigns can utilize various platforms, including 

social media, websites, community events, and public 

service announcements, to reach a broad audience 

and disseminate evidence-based information. 

Community health centers, schools, and workplaces 

can offer programs that promote non-pharmacological 

approaches for managing dysmenorrhea. These 

programs could include exercise classes, yoga 

sessions, relaxation workshops, and educational 

seminars. By providing accessible and affordable 

options, these initiatives can empower women to adopt 

healthy lifestyle habits and manage their symptoms 

effectively. Employers can play a crucial role in 

promoting the well-being of their female employees by 

incorporating non-pharmacological interventions into 

workplace wellness programs. This could involve 

offering on-site yoga or exercise classes, providing 

access to relaxation spaces, and implementing policies 

that support women's health needs, such as flexible 

work arrangements and menstrual leave. Integrating 

education about dysmenorrhea and non-

pharmacological management strategies into school 

health curricula can empower young women to take 

control of their menstrual health from an early age. 

This can promote healthy habits, reduce the stigma 

surrounding menstruation, and improve school 

attendance and academic performance. While the 

evidence for the effectiveness of non-pharmacological 

interventions is compelling, further research is needed 

to evaluate their cost-effectiveness compared to 

conventional pharmacological treatments. This 

information is crucial for informing healthcare policy 

and resource allocation decisions. Conducting 

economic analyses, such as cost-benefit analyses and 

cost-utility analyses, can provide valuable insights 

into the economic implications of different treatment 

approaches. These analyses can compare the costs of 

non-pharmacological interventions (e.g., program 

development, practitioner fees) with the costs 

associated with pharmacological treatments (e.g., 

medication costs, healthcare utilization) and assess 

their relative value in terms of health outcomes and 

quality of life improvements. Evidence of cost-

effectiveness can inform health policy decisions, 

supporting the allocation of resources towards non-

pharmacological interventions and their integration 

into healthcare systems. This can ensure that women 

have access to affordable and effective treatment 

options for dysmenorrhea. While the benefits of non-

pharmacological interventions are clear, several 

barriers may hinder their widespread implementation. 

Many women and healthcare providers may be 

unaware of the effectiveness of non-pharmacological 

interventions for dysmenorrhea. Educational 

initiatives are needed to increase awareness and 

promote their adoption. Access to qualified 

practitioners, affordable programs, and appropriate 

facilities may be limited, particularly in underserved 

communities. Efforts are needed to improve access 

and address health equity concerns. Incorporating 

non-pharmacological interventions into daily routines 

may require time and commitment, which can be 

challenging for women with busy schedules. Strategies 

to promote adherence and overcome time constraints 

are needed. Cultural and social norms surrounding 

menstruation may influence women's willingness to 

seek help or engage in self-care practices. Addressing 

stigma and promoting open conversations about 

menstrual health is essential.18-20 

 

4. Conclusion 

This meta-analysis provides compelling evidence 

for the effectiveness of non-pharmacological 

interventions in managing dysmenorrhea symptoms. 

Significant reductions in pain intensity were observed 

across all interventions, with aerobic exercise and yoga 

demonstrating the largest effect sizes. These 

approaches also led to improvements in quality of life 
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and reduced absenteeism, highlighting their potential 

to empower women and alleviate the societal burden 

of dysmenorrhea. These findings support the 

integration of non-pharmacological interventions into 

clinical practice and public health initiatives as safe 

and effective options for women with dysmenorrhea. 

Future research should focus on optimizing these 

interventions, personalizing treatment approaches, 

and implementing them effectively to improve women's 

well-being. 
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