
 

 

 

 

397 

 

ROSEMARY AROMA AND WARM THERAPY FOR THE MANAGEMENT OF 

PRIMARY DYSMENORRHEA: A COMFORT-BASED APPROACH AMONG 

MIDWIFERY STUDENTS 
 

Nurry Ayuningtyas Kusumastuti1*, Solihati2 
1Midwifery Program, Faculty of Health Science, Universitas Yatsi Madani, Jl. Aria Santika No.40A, Margasari, 

Karawaci, Tangerang, Banten 15114, Indonesia 
2Nursing Program, Faculty of Health Science, Universitas Yatsi Madani, Jl. Aria Santika No.40A, Margasari, Karawaci, 

Tangerang, Banten 15114, Indonesia 

*nurry@uym.ac.id 

 

ABSTRACT 

Adolescence is a crucial transitional stage characterized by reproductive system maturation and complex hormonal 

changes. One of the effects of these changes is primary dysmenorrhea, a common condition among adolescent 

females worldwide, including in Indonesia, with a prevalence ranging from 50% to 90%. This condition is caused 

by increased prostaglandin production, resulting in excessive uterine contractions, vasoconstriction, and ischemia, 

which lead to severe lower abdominal pain accompanied by nausea, fatigue, and reduced daily activity. This study 

aimed to apply warm compresses combined with rosemary essential oil as a non-pharmacological intervention to 

alleviate primary dysmenorrhea among midwifery students at Yatsi Madani University. The study employed a 

quasi-experimental design using a pre-test and post-test control group approach. The sample was selected using 

accidental sampling, with 16 students with dysmenorrhea in each group, resulting in a total of 32 participants. The 

intervention group received rosemary-aroma warm compresses based on a standard operating procedure. Pain 

intensity was measured using the Visual Analogue Scale (VAS). Data were analyzed using the non-parametric 

Mann–Whitney test to determine differences between the control and intervention groups. The application of warm 

compresses with rosemary essential oil showed a decrease in dysmenorrhea pain intensity scores compared to the 

control group, indicating that the combination therapy effectively reduced menstrual pain levels by p-value 0.001. 

Warm compress therapy combined with rosemary essential oil can serve as an effective, simple, and safe non-

pharmacological intervention for managing primary dysmenorrhea among young women. This approach not only 

reduces pain intensity but also improves comfort and daily functioning. 
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INTRODUCTION 

Adolescence is a complex transitional period from childhood to adulthood, characterized by 

dynamic biological, psychological, and social changes (Furwasyih et al., 2021). One of the most 

significant biological changes in adolescent females is the maturation of the reproductive system, 

marked by menarche, or the first menstruation (Safitri et al., 2023). On a monthly basis, women 

aged 12–49 years who are not pregnant and have not yet reached menopause generally experience 

menstruation, which is a normal physiological process for healthy females. 

Physiologically, menstruation is regulated by ovarian hormones, mainly estrogen and progesterone, 

which control the endometrial cycle of the uterus (Lail, 2019); (Novia & Puspitasari, 2018). Prior to 

menstruation, a sharp decline in progesterone triggers endometrial desquamation and menstrual 

bleeding. However, in some adolescents, hormonal changes may become imbalanced. Excessive 

production of prostaglandin F2α in the endometrium can lead to excessive uterine smooth muscle 

contractions, vasoconstriction (ischemia), and result in menstrual pain, known as primary 
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dysmenorrhea (Dawood, 2006). Dysmenorrhea is one of the most common health problems 

experienced by adolescent females worldwide, including in Indonesia. Pain typically begins on the 

first day of menstruation and may last 1–3 days (Roger P Smith & MDAndrew M Kaunitz, 2022), 

radiating to the back and thighs, and occurs before and during menstruation (Nagy & Khan, 2022). 

The pain is usually not associated with increased menstrual blood volume, and peak pain often 

occurs when bleeding is still light (Novia & Puspitasari, 2018). Other symptoms include nausea, 

fatigue, and disruption of daily activities, including studying or working (Tahoonian-Golkhatmy et 

al., 2019) (Nuzula & Oktaviana, 2019). 

Adolescents’ neuroendocrine systems are not yet fully stable, making them more vulnerable to 

dysmenorrhea due to hypersensitivity to prostaglandins and uterine contractions (Dawood, 2006). In 

addition, inactive lifestyles, academic stress, and unbalanced diets exacerbate symptoms (Sinaga et 

al., 2017). This condition significantly affects adolescent females’ quality of life, including 

decreased concentration, school or class absenteeism, sleep disturbances, and emotional disruption. 

Therefore, safe, effective, and easily implemented interventions are needed to help adolescents 

manage menstrual pain independently and holistically (Delfina et al., 2020). However, the 

symptoms experienced by adolescents are often subjective (Hidayah & Fatmawati, 2019). The 

global prevalence ranges between 50–90% among adolescents and students, making it a significant 

reproductive health concern (Tahoonian-Golkhatmy et al., 2019). For adolescents, dysmenorrhea 

primarily causes lower abdominal pain, accompanied by headaches, cramps, weakness, and 

constipation. Dysmenorrhea occurs due to excessive prostaglandin production in the secretory phase 

of the endometrium, causing uterine hypertonus and vasoconstriction in the myometrium, leading to 

ischemia, endometrial breakdown, bleeding, and pain. 

Management of dysmenorrhea is particularly important for adolescents because untreated 

dysmenorrhea can impair their daily functioning. Pain relief can be achieved through 

pharmacological methods, such as analgesics, or non-pharmacological interventions (Hidayah & 

Fatmawati, 2019). One common non-pharmacological method is applying a warm compress to the 

lower abdomen. Many adolescent females are still insufficiently trained in managing dysmenorrhea. 

According to a study by Azizahtun Rahmah and Rufaida Nur Fitriana (2022) on the effect of 

simulation in applying hot compress therapy for dysmenorrhea in adolescents at MTs N 3 

Karanganyar, most respondents had low skills before training, with 45 students (86.5%) categorized 

as inexperienced, 6 students (11.5%) as moderately skilled, and 1 student (1.9%) as professional 

(Anggraini & Kusnanto, 2023). This indicates that warm compress therapy helps alleviate 

dysmenorrhea symptoms. 

An effective therapy that can reduce uterine contractions, relax muscles, and improve blood flow 

can be achieved by combining warm compresses with rosemary-scented essential oil. Warm therapy 

works by increasing local vasodilation, reducing uterine smooth muscle spasms, and decreasing 

pain transmission via nerve fibers. According to (Martinus Sihombing et al., 2022), the effects of 

warm compresses are comparable to mild analgesics, such as ibuprofen, according to several 

clinical studies. The use of warm compresses with added rosemary essential oil can be performed 

independently without assistance (Anggraini & Kusnanto, 2023). Heat from the compress is 

conducted to the lower abdomen, providing comfort and reducing pain experienced by women with 

primary dysmenorrhea. Warm compress therapy is efficient and effective in decreasing menstrual 

pain (Mastaida Tambun & Martaulina Sinaga, 2022). 

Rosemary essential oil contains active compounds, including 1,8-cineole, which acts as an anti-

inflammatory and mild analgesic; camphor, which relaxes muscles and relieves spasms; and α-

pinene and borneol, which improve circulation and have a calming effect. The mechanism of 

rosemary essential oil supports pain relief by inhibiting inflammatory mediators and calming the 

central nervous system (Al-Maharik et al., 2022). 
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Given the negative impact of dysmenorrhea on health, psychological well-being, and daily 

activities, this study focuses on implementing warm compress therapy with rosemary essential oil to 

address primary dysmenorrhea in midwifery students at Yatsi Madani University. The urgency of 

this study stems from the recurring nature of dysmenorrhea during each menstrual cycle, which 

reduces daily physical activity and overall quality of life. The aim of this study to apply warm 

compresses combined with rosemary essential oil as a non-pharmacological intervention to alleviate 

primary dysmenorrhea among midwifery students at Yatsi Madani University. 

 

METHOD: 

Research design 

This study employed a quantitative approach using a quasi-experimental design with a pre-test and 

post-test control group design. This design allows for assessing the effect of applying warm 

compresses with rosemary essential oil on primary dysmenorrhea in adolescent females with normal 

menstrual cycles. 

 

Setting and Sample/Participants 

The study was conducted at Yatsi Madani University over a period of 1 month in Oktober 2025. 

The population consisted of all midwifery students at Yatsi Madani University, totaling 81 students. 

The sample was selected using accidental sampling, with 16 students in each group, resulting in a 

total of 32 participants. Group 1 served as the intervention group, while Group 2 served as the 

control group without any intervention. Both groups completed pre-test and post-test observation 

forms. Inclusion criteria were midwifery students at Yatsi Madani University (UYM), students 

experience dysmenorrhea, and students not currently taking any medication. Exclusion criteria were 

midwifery students at UYM who are on leave, students who are unwilling to participate as 

respondents, and student with secondary dysmenorrhea.  

 

Intervention 

The intervention involved applying a warm compress with rosemary essential oil to the lower 

abdomen for approximately 15 minutes, once during the first day of menstruation when pain was 

felt. The compress consisted of a towel soaked in warm water at 38–42°C, to which 5 drops of 

rosemary essential oil (Rosmarinus officinalis) were added in 500 ml of warm water. The control 

group received no intervention throughout the study period. 

 

Measurement and Data Collection 

The independent variable was the warm compress with rosemary essential oil. The dependent 

variable was the level of dysmenorrhea pain, operationally defined as the intensity of pain 

experienced by the respondents, measured using the Visual Analogue Scale (VAS), ranging from 0 

(no pain) to 10 (very severe pain). The warm compress was administered according to a standard 

operating procedure, and pain levels were recorded pre- and post-intervention using the VAS. 

 

Data analysis 

Data were analyzed using a non-parametric test, specifically the Mann–Whitney U test, to 

determine differences between the intervention and control groups. 

 

Ethical considerations 

This study was conducted in accordance with ethical principles for human research. Prior to 

participation, all respondents were provided with detailed information regarding the study’s 

purpose, procedures, benefits, and potential risks. Written informed consent was obtained from all 

participants. Confidentiality and anonymity of respondents were strictly maintained throughout the 

study. Participants had the right to withdraw from the study at any time without any consequences. 

The study protocol was approved by the Research Ethics Committee of Yatsi Madani University 

with approval letter number 571/LPPM-UYM/VIII/2025. 
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RESULT 

The results of this study describe in this tables. 

Table 1.  

Frequency Distribution of Student Characteristics (n=32) 
Student Characteristics f % 

Age 

Middle adolescence (17-18 years) 

Late adolescence (19-20 years) 

Early adulthood (21-25 years) 

 

5 

24 

3 

 

15.6 

75 

9.4 

Frequency distribution of student characteristics in table 1. based on age showed that the most 

participants were in the late adolescence category (19-20 years) were 24 respondents (75%), while 

the fewest were in early adulthood category (21-25 years) were 3 respondents (9.4%). 

Table 2.  

Rosemary Aroma and Warm Therapy 
Rosemary Aroma and Warm Therapy f % 

Intervention 16 50 

Control 16 50 

Table 2. showed that in this study decided into two groups and each group consist of 16 respondents 

for intervention groups that gave rosemary aroma and warm therapy and 16 respondents for control 

groups. 

Table 3.  

Frequency Distribution of Intensity Pain of Dysmenorrhea 

Intensity Pain 
Pre-Test Post-Test 

f % f % 

Intervention     

No Pain   2 12.5 

Mild Pain 7 43.8 11 68.8 

Moderate Pain 6 37.5 3 18.8 

Severe Pain 3 18.8 0 0 

Control     

No Pain 0 0 0 0 

Mild Pain 2 12.5 3 18.8 

Moderate Pain 10 62.5 10 62.5 

Severe Pain 4 25 3 18.8 

Table 3. showed that in the intervention group, during the pre-test, most respondents experienced 

mild dysmenorrhea pain intensity (7 respondents, 43.8%), while the fewest experienced severe pain 

intensity (3 respondents, 18.8%). After the intervention (post-test), the majority of respondents 

reported mild pain intensity (11 respondents, 68.8%), followed by moderate pain intensity (3 

respondents, 18.8%). In the control group, during the pre-test, most respondents experienced 

moderate pain intensity (10 respondents, 62.5%), while the fewest experienced mild pain intensity 

(2 respondents, 12.5%). In the post-test, the majority still reported moderate pain intensity (10 

respondents, 62.5%), while severe pain intensity was experienced by 3 respondents (18.8%). 

Table 4.  

Mann-Whitney U Test 
Variable Group n Mean Median SD p-value 

Intervention 16 0.68 1.00 0.70 0.001 

Control 16 0.12 0.00 0.61  

The variables in this study were warm compress combined with rosemary essential oil and intensity 

of dysmenorrhea. Based on Mann-Whitney U Test different test on sleep quality, it showed that 

p<0.001 and it means variables in this study were significant differences between intervention and 

control groups. The median ± SD value in the intervention group was 1.00 ± 0.70, while in the 

control group it was 0.00 ± 0.61. 

 

DISCUSSION 

This study demonstrated that the application of a warm compress combined with rosemary essential 

oil significantly reduced (p-value < 0.001) the intensity of primary dysmenorrhea among midwifery 
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students at Universitas Yatsi Madani compared to the control group that did not receive any 

intervention. The decrease in Visual Analogue Scale (VAS) scores after the intervention indicates 

the effectiveness of this non-pharmacological combination therapy as a simple, safe, and self-

applicable menstrual pain management method for adolescents and young women. 

 

This result relevant with study of Septira (2022) about showed significant decreases in pain 

intensity (p = 0.001). Primary dysmenorrhea refers to menstrual pain that occurs without any 

underlying pelvic pathology, commonly resulting from hormonal imbalance during the menstrual 

cycle. Physiologically, at the end of the luteal phase, progesterone and estrogen levels sharply 

decrease due to the absence of fertilization. This hormonal decline triggers corpus luteum lysis, 

vasoconstriction of spiral arterioles, and ischemia of the endometrial tissue, followed by the 

shedding of the functional endometrial layer or menstruation. During this process, the endometrium 

releases chemical mediators particularly prostaglandins (PGF₂α and PGE₂) which play a crucial role 

in the onset of pain (Wang et al., 2024). Elevated prostaglandin F₂α levels induce excessive uterine 

smooth muscle contractions, vasoconstriction, and reduced uterine blood flow, leading to ischemia 

and sharp lower abdominal pain (Ryan et al., 2023). 

 

In addition to prostaglandins, other mediators such as leukotrienes, vasopressin, and endothelin also 

contribute to dysmenorrhea by enhancing uterine contractility and amplifying pain perception. Pain 

impulses resulting from these contractions are transmitted via sympathetic nerve fibers to the spinal 

cord segments T10–L1 and then to the brain, producing the characteristic pain radiating to the lower 

back and thighs. Psychological factors such as stress and fatigue may exacerbate pain perception 

through neuroendocrine system activation (Jain et al., 2022). 

 

Risk factors such as adolescence, nulliparity, early menarche, irregular menstrual cycles, and 

sedentary lifestyle further increase the likelihood of primary dysmenorrhea. Clinically, the pain 

usually begins one to two days before menstruation or on the first day, often accompanied by 

systemic symptoms such as nausea, vomiting, fatigue, and sleep disturbances. Pain typically 

subsides by the second or third day of menstruation as prostaglandin levels decline (Kusumastuti & 

Suarsih, 2023; Thiyagarajan et al., 2024). 

 

The primary mechanism of dysmenorrhea is thus rooted in progesterone withdrawal, which triggers 

increased prostaglandin synthesis through the arachidonic acid pathway, resulting in strong uterine 

contractions, vasoconstriction, and tissue ischemia that cause pain. Understanding this 

pathophysiology forms the basis for developing non-pharmacological therapies, such as the 

rosemary-infused warm compress, which promotes vasodilation, reduces smooth muscle spasms, 

and inhibits pain transmission through relaxation and anti-inflammatory effects (Ryan et al., 2023). 

 

Primary dysmenorrhea not only causes physical discomfort but also significantly impacts the 

quality of life among adolescent females. Pain in the lower abdomen, back, and thighs is often 

accompanied by nausea, dizziness, fatigue, and sleep disturbances, all of which interfere with daily 

activities, academic performance, and social interactions. Studies have shown that adolescents with 

dysmenorrhea have higher absenteeism rates and lower concentration and productivity (Fernandez 

et al., 2020). Recurrent monthly pain may also lead to psychological distress, including stress, 

anxiety, and irritability, which can amplify pain perception through psychosomatic mechanisms and 

hypothalamic–pituitary–adrenal (HPA) axis activation. In the long term, these disturbances may 

impair emotional well-being, sleep quality, and reproductive hormonal balance (Thiyagarajan et al., 

2024). Therefore, primary dysmenorrhea management should be comprehensive and holistic, 

addressing both physical and emotional aspects to improve quality of life (Macgregor et al., 2023). 

 

Warm compress therapy is a proven non-pharmacological intervention for alleviating 

dysmenorrhea. The primary mechanism involves inducing vasodilation in the abdominal area, 
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thereby improving blood and oxygen flow to ischemic uterine tissues. Enhanced circulation reduces 

the local accumulation of prostaglandins responsible for uterine contractions and pain (Martinus 

Sihombing et al., 2022). Moreover, heat stimulation activates sensory nerve fibers 

(mechanoreceptors and thermoreceptors), which inhibit pain signal transmission to the spinal cord 

via the gate control mechanism, resulting in pain relief and relaxation (Hairunisyah et al., 2023). 

 

The rosemary essential oil (Rosmarinus officinalis) used in this study was derived from pure 

organic sources without synthetic chemical additives, ensuring safety for the skin and respiratory 

system. Rosemary oil contains active compounds such as 1,8-cineole, camphor, α-pinene, and 

borneol, which possess anti-inflammatory, analgesic, and muscle-relaxant properties. Specifically, 

1,8-cineole inhibits the production of inflammatory mediators such as prostaglandins and 

leukotrienes, while camphor and borneol act on the central nervous system by stimulating GABA 

receptors, producing calming and stress-relieving effects (Fernandez et al., 2020). 

 

Adding rosemary essential oil enhances this effect through its analgesic and anti-inflammatory 

properties. Several recent studies support rosemary’s pain-relieving potential. The study of (Nakisa 

& Rahbardar, 2022) showed that rosemary contains active compounds such as carnosic acid, 

carnosol, and rosmarinic acid, which possess anti-inflammatory and antinociceptive properties. 

Inhalation aromatherapy with rosemary essential oil also significantly reduced primary 

dysmenorrhea in female students in Bali (Sutema et al., 2022). 

 

A 2021 meta-analysis of 15 trials concluded that aromatherapy (especially when combined with 

massage) significantly alleviates menstrual pain compared to control or placebo (Najafi et al., 

2021). Therefore, the findings of this study are consistent with prior evidence that both warm 

therapy and rosemary aromatherapy effectively relieve menstrual cramps. This study is relevant to 

the theory of gate control proposed by Melzack and Wall (1965) in pain modulation, which suggests 

that non-pharmacological stimulation such as heat and pleasant sensory input can “close the pain 

gate” at the spinal level, thereby reducing pain perception. The warm compress provides thermal 

stimulation that activates large nerve fibers, while the aroma of rosemary essential oil stimulates 

relaxation and decreases pain transmission. Together, these mechanisms support the observed 

decrease in dysmenorrhea intensity among the participants  (Ginting & Widuri, 2023). 

 

The combination of heat from the compress and the therapeutic properties of organic rosemary oil 

creates an optimal synergistic effect. Heat enhances the penetration of active rosemary compounds 

into the skin and superficial blood vessels, while the aroma provides a calming aromatherapeutic 

effect through activation of the brain’s limbic system (Micić et al., 2021). This synergy results in 

uterine muscle relaxation, reduced pain intensity, improved circulation, and emotional stress 

reduction commonly associated with dysmenorrhea. Additionally, this therapy is environmentally 

friendly, easy to apply independently, and free from adverse effects associated with 

pharmacological analgesics (Xu et al., 2024). 

 

These findings are consistent with the systematic review and meta-analysis by Najafi et al. (2021) 

(Najaf Najafi et al., 2021), which reported that aromatherapy and heat-based interventions 

significantly reduce menstrual pain intensity among adolescents and young adults. The meta-

analysis revealed that aromatherapy—especially when combined with topical application or 

massage—was more effective than inhalation alone. Similarly, evidence on heat therapy showed 

consistent clinical benefits in pain reduction. This study adds to the existing literature by presenting 

a unique combination of warm compress and rosemary essential oil, which has been less frequently 

investigated quantitatively. 

 

Comparable results were found in the study by (Khotimah et al., 2021), which examined the 

effectiveness of lemongrass aromatherapy effleurage massage in reducing menstrual pain. Both 
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studies share a non-pharmacological approach aimed at enhancing relaxation, improving blood 

circulation, and reducing prostaglandin levels as the primary pain mediators. In this research, gentle 

effleurage massage stimulated large nerve fibers to suppress pain transmission to the brain in 

accordance with gate control theory. Meanwhile, the present study utilized heat to achieve a similar 

effect through vasodilation and inhibition of peripheral pain conduction. While lemongrass contains 

citral and geraniol with analgesic and antispasmodic effects, rosemary offers 1,8-cineole, camphor, 

and α-pinene, which exhibit anti-inflammatory and smooth muscle relaxation properties. Despite 

differences in essential oil composition, both modalities effectively alleviate pain through 

physiological and psychological mechanisms. These findings reinforce the view that natural, 

chemical-free therapies offer safe and comfortable alternatives for young women experiencing 

dysmenorrhea. Moreover, such simple and self-administered treatments can help manage menstrual 

pain without reliance on pharmacological analgesics, contributing to sustainable and holistic 

reproductive health care. 

 

CONCLUSION 

This study demonstrates that combining warm compresses with rosemary essential oil is an 

effective and comfortable to reduce primary dysmenorrhea pain among midwifery students. The 

synergy between the thermal effect (vasodilation and muscle relaxation) and rosemary’s bioactive 

compounds (anti-inflammatory and analgesic effects) underlies the observed results. The findings of 

this study have significant implications for midwifery education and clinical practice. The 

combination of warm compresses and rosemary essential oil can be introduced as a non-

pharmacological intervention in managing primary dysmenorrhea, especially for students and 

women in reproductive age groups. As future midwives, students need to understand evidence-

based and holistic approaches to women’s health. Incorporating this technique into the curriculum 

can enhance their knowledge and skills in complementary pain management strategies. Moreover, 

this method aligns with midwifery principles of promoting natural and safe care. It empowers 

women to take an active role in managing menstrual pain without relying on pharmacological 

agents, thus reducing potential side effects and promoting self-care behaviour.  

 

Recommendations for further research to validate the findings, future studies should compare 

multiple groups (warm compress only, rosemary only, placebo, and combination) with Randomized 

Controlled Trials (RCTs) to confirm efficacy, ensure safety, and establish standardized usage 

guidelines. Implementing this simple intervention in midwifery health education may empower 

students to manage menstrual pain naturally and independently.   Furthermore, researcher would 

develop guidelines or standard operating procedures (SOPs) for using warm compresses with 

essential oils as part of holistic reproductive care. 
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