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ABSTRACT 

Objective: To evaluate comparative pain-management outcomes between local heat patch application and oral analgesics 
in the management of primary dysmenorrhea among medical students in rural South India, given the limited comparative 
evidence available despite widespread clinical use of heat therapy. 

Methods: A prospective observational study was conducted among 161 female medical students aged 18–25 years with 
moderate-to-severe primary dysmenorrhea over two consecutive menstrual cycles (August 2023–January 2024). 
Participants were grouped according to their self-selected pain-management method: heat patch users (n=51), analgesic 
users (n=50), and non-users/control (n=60). Pain intensity was assessed using the Visual Analogue Scale (VAS) at 
baseline, 4-hour, and 8-hour intervals. Data were analyzed using repeated measures analysis of variance (ANOVA), 
paired t-tests, and one-way ANOVA, with significance set at p<0.05. 

Results: Mean VAS score reductions were significantly greater in the heat patch group (6.74 and 6.40 in the first and 
second cycles, respectively) than in the analgesic group (3.88 and 3.51) and control group (1.53 and 0.88; p<0.001 for all 
between-group comparisons). Repeated measures ANOVA confirmed statistically significant temporal reductions for the 
heat patch group (F=474.08 and F=712.11, p<0.001). Baseline age, body mass index (BMI), and age at menarche did not 
differ significantly across groups. 

Conclusion: Local heat patch application provides superior pain-relief efficacy compared with conventional oral 
analgesics in primary dysmenorrhea and merits consideration as an effective, non-pharmacological intervention for 
menstrual pain management. 
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INTRODUCTION 
Dysmenorrhea, derived from ancient Greek terminology, 
represents a significant gynecological condition 
characterized by painful menstrual flow that substantially 
impacts women's quality of life and functional capacity. 
This pervasive clinical entity is systematically classified 
into primary and secondary dysmenorrhea, with primary 
dysmenorrhea defined as menstrual pain without 
discernible pelvic pathology, typically manifesting within 
the initial two years following menarche.1 Secondary 
dysmenorrhea is distinguished by its association with 
underlying medical conditions such as pelvic 
inflammatory disease, establishing a critical diagnostic 

differentiation essential for precise clinical management 
and customized therapeutic interventions. 2 

The pathophysiological mechanisms underlying primary 
dysmenorrhea involve complex prostaglandin-mediated 
inflammatory cascades, resulting in enhanced myometrial 
contractility and subsequent ischemic pain. These 
biochemical processes create a multifaceted pain 
syndrome that extends beyond simple muscular 
discomfort, encompassing neurogenic pain transmission 
pathways and systemic inflammatory responses. 
Dysmenorrheal morbidity constitutes a substantial public 
health burden, serving as the primary etiology of 
absenteeism among adolescent females from educational 
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and occupational responsibilities.3,4 Despite contemporary 
understanding of dysmenorrhea's pathogenesis and 
therapeutic approaches, epidemiological data reveal 
concerning healthcare-seeking patterns. Studies 
demonstrate that only 19.3% to 28% of young women 
with dysmenorrhea pursue medical consultation, while 
self-medication practices predominate among teenagers, 
ranging from 35.1% to 60.9%. 5 These findings underscore 
critical gaps in healthcare accessibility, patient education, 
and awareness regarding evidence-based management 
strategies for menstrual discomfort. 

Contemporary therapeutic approaches encompass diverse 
pharmacological and non-pharmacological interventions, 
including pharmacological agents, physical therapy 
modalities, complementary therapies, and lifestyle 
modifications.6–10 Heat therapy, specifically, has 
demonstrated historical significance across various 
cultural contexts as a fundamental pain management 
strategy. Research indicates that heat application as a 
coping mechanism for dysmenorrhea ranges from 36.5% 
to 50% among affected populations.11 Despite widespread 
clinical utilization, comprehensive comparative research 
examining structured heat patch applications versus 
conventional oral analgesic regimens remains limited in 
scope and methodological rigor, creating substantial 
knowledge gaps in evidence-based therapeutic 
recommendations for primary dysmenorrhea management 
in diverse healthcare contexts. The present study was 
carried out to observe and compare pain outcomes among 
medical students who self-selected local low-dose heat 
application, self-medication with oral analgesics, or no 
intervention, for managing dysmenorrheal pain. 

MATERIAL AND METHODS 

Study settings and duration 
A prospective observational study was conducted among 
161 female medical students at a teaching medical college 
in the Perambalur district, Tamil Nadu from August 2023 
to January 2024. 

Sample Size Calculation and sampling method 
According to Potur et al. study 11, considering the mean 
and standard deviation of pain score after 8 hours of 
analgesic use as 3.61 ± 3.08, mean and SD of pain score 
after 8 hours of heat patch use as 1.9 ± 2.39 at 95% 
confidence interval with 80% power, the sample size was 
calculated using the formula, 

N = (Z1-α/2 + Z1-β)2 * 2 * σ2/ (μ1 - μ2)2 

Z1-α/2 - two tailed probability for a 95% confidence interval 
= 1.96, Z1-β - two tailed probability for 80% power = 0.84, 
μ1 - mean of pain score after 8 hours of analgesic use = 
3.61, μ2 - mean of pain score after 8 hours of heat patch 
use = 1.9, σ - average SD of pain score after 8 hours of 
analgesic use & pain score after 8 hours of heat patch use 
= 2.74 

The minimum sample size required per group was 40, 
giving a minimum overall sample size of 120; 161 
participants were enrolled. Every eligible participant was 
included in a randomly generated list, and a referendum 
was conducted to determine group order: the heat patch 
group (HPG) was positioned third, the analgesic group 
(AG) second, and the control group (CG) first. 

Inclusion Criteria: 
Medical students aged 18–25 years who were nulliparous; 
had a history of regular menstrual cycles (during the 
preceding 6 months) accompanied by moderate-to-severe 
pain (Visual Analogue Scale [VAS] score ≥5); had not 
used hormonal contraceptives; and had no systemic or 
chronic disease (e.g., diabetes, poor circulation, heart 
disease, rheumatoid arthritis) were included. 

Exclusion Criteria 
Subjects with abdominal wall lesions, prior heat-patch use 
before the trial, concurrent use of complementary and 
alternative therapies, irregular periods, or febrile infectious 
disorders were excluded. 
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Figure 1: Participant selection flow diagram. 

Figure 1 shows the flow diagram of participant selection. 
From a total population of 651 female medical students, 
590 met the initial inclusion criteria, though 316 declined 
participation. The remaining 274 eligible participants were 
categorized into three groups based on self-reported pain-
management practice, identified through convenience 
sampling: heat patch users (HPG, n=70), analgesic users 
(AG, n=84), and non-users (CG, n=120). During the first 
menstrual cycle, attrition occurred across all groups owing 
to loss to follow-up (HPG: 10, AG: 17, CG: 37), menstrual 
irregularities (HPG: 6, AG: 9, CG: 20), and absence of 
pain (HPG: 4, AG: 8, CG: 17), leaving 60, 67, and 83 

participants, respectively. In the second cycle, further 
attrition occurred owing to loss to follow-up (HPG: 9, AG: 
17, CG: 23), menstrual irregularities (HPG: 5, AG: 12, 
CG: 17), and absence of pain (HPG: 4, AG: 5, CG: 6). The 
final analysis included 51 participants in the heat patch 
group, 50 in the analgesic group, and 60 in the control 
group, totaling 161 participants who completed both 
cycles. Neither the heat patch group nor the control group 
was permitted to use analgesics during the study period. 

Stool tool 

Primary dysmenorrhea assessment tool (PDAT) 
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Participants were recruited through a structured Primary 
Dysmenorrhea Assessment Tool. This screening 
instrument, requiring approximately 15–20 minutes to 
complete, captured demographic, anthropometric, and 
reproductive health data, including age, marital status, 
contraceptive use, menstrual pattern over the preceding six 
months, irregular periods, dysfunctional uterine bleeding, 
pain intensity, gynecological conditions, and systemic or 
chronic disease. The form served as both a screening and 
exclusion tool, identifying eligible participants while 
documenting potential confounding factors. 

Visual Analogue Scale 
The VAS, a psychometric response scale, was used to 
evaluate dysmenorrheal pain. The vertical scale measures 
0–10 cm: no pain at 0 cm, mild pain at 1–4 cm, moderate 
pain at 5 cm, and severe pain at 6–10 cm.12 

Pain assessment log 
This prospective instrument recorded pain-intensity 
fluctuations, functional status, and pain-management 
strategies at predetermined intervals: T1 (baseline), T2 (4-
hour follow-up), and T3 (8-hour follow-up). All 
participants recorded baseline pain intensity on the VAS at 
T1, with subsequent recordings at T2 and T3. 

Health patch 
The study utilized commercially available disposable heat 
patches (Evereve; Universal Corporation Ltd, Palghar, 
Maharashtra, India) containing sodium, iron, coal, and 
water, which generate therapeutic heat through air-
activated exothermic reactions. The proposed mechanism 
involves heat-induced vasodilation, enhanced localized 
blood circulation, and smooth-muscle relaxation, thereby 
diminishing pain perception. The patches provided 
consistent warming across a 180 cm² surface area, 
maintaining a constant temperature of 38.9°C (102.02°F). 
Patches required 15–30 minutes to reach optimal 
therapeutic temperature and sustained therapeutic warmth 

for 8 hours. Participants received standardized instructions 
for lower-abdominal application at menstruation onset, 
secured with undergarments for continuous contact across 
two consecutive menstrual cycles. 13 

Ethical consideration: 
Ethics approval was obtained from the Institutional Ethics 
Committee for Human Subjects (Approval number: 
IECHS/IRCHS/414). The study was conducted in 
accordance with applicable ethical principles, and written 
informed consent was obtained from all participants. 

Statistical analysis 
Statistical analyses were performed using IBM SPSS 
Statistics, version 26.0 (IBM Corp., Armonk, NY, USA). 
Continuous variables (age, age at menarche, BMI) were 
expressed as mean ± SD, and categorical variables as 
frequencies and percentages. Between-group comparisons 
of demographic characteristics and baseline VAS scores 
were conducted using one-way ANOVA. Temporal 
evolution of pain scores across the three time points was 
analyzed using repeated measures ANOVA with 
Greenhouse-Geisser correction and post-hoc Bonferroni 
adjustment. Within-group comparisons of pain scores (pre- 
and post-observation) were performed using paired t-tests. 
All tests were two-tailed; significance was set at *p<0.05 
and **p<0.01, and results are reported with 95% 
confidence intervals (CI). 

RESULTS 
Table 1 presents the baseline demographic and clinical 
characteristics across the three treatment groups. One-way 
ANOVA analysis revealed no statistically significant 
differences between the control, analgesic, and heat patch 
groups regarding age (F=1.855, p=0.16), BMI (F=0.003, 
p=0.997), and age at menarche (F=0.101, p=0.904), 
confirming baseline equivalence across intervention 
groups.

 

Table 1: Baseline Demographic and Clinical Characteristics across Treatment Groups 
Variables Groups n = 161 Mean Std. Deviation F-statistic p-value 

Age (years) Analgesic 51 21.45 1.869 1.855 0.16 
Control 60 21.00 1.605 
Heat Patch 50 20.84 1.503 

Age at Menarche 
(years) 

Analgesic 51 12.76 1.226 0.101 0.904 
Control 60 12.68 1.157 
Heat Patch 50 12.66 1.349 

Body Mass Index 
(Kg/m2) 

Analgesic 51 22.852 3.7861 0.003 0.997 
Control 60 22.907 3.7453 
Heat Patch 50 22.875 3.8406 

SD = standard deviation. Statistical analysis was performed using one-way ANOVA; significance level set at p<0.05. 

Table 2 demonstrates significant temporal pain reduction 
patterns across all treatment groups during both menstrual 
cycles. Paired t-test analysis revealed statistically 
significant pain score reductions from baseline to mid-time 
and from baseline to eighth hour across all groups (p < 

0.001). The heat patch group exhibited the most 
substantial pain reduction, followed by the analgesic 
group, with the control group showing modest natural pain 
resolution patterns. 
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Table 2: Paired t-test showing VAS score of Analgesic, control and heat patch groups at baseline, mid-time, and eight 
days during both first and second menstrual period 

Group Time Point 
Comparison 

VAS score in the first menstrual cycle VAS score in the second menstrual 
cycle 

Mean ± SD Change in 
Mean 

p-value Mean ± 
SD 

Change in 
Mean 

p-value 

Heat 
Patch 

Baseline 7.34 ± 1.61 - < 0.0001** 6.90 ± 
1.27 

- < 
0.0001** 

Mid-time 3.58 ± 1.30 -3.76 3.24 ± 
1.27 

-3.66 

Eighth day 0.60 ± 0.86 -6.74 0.50 ± 
0.74 

-6.40 

Analgesic Baseline 6.06 ± 1.54 - < 0.0001** 5.35 ± 
1.97 

- < 
0.0001** 

Mid-time 4.06 ± 1.55 -2.00 3.67 ± 
1.74 

-1.68 

Eighth day 2.18 ± 1.52 -3.88 1.84 ± 
1.69 

-3.51 

Control Baseline 3.23 ± 2.14 - < 0.0001** 3.43 ± 
1.72 

- < 
0.0001** 

Mid-time 2.48 ± 1.94 -0.75 2.80 ± 
1.68 

-0.63 

Eighth day 1.70 ± 1.59 -1.53 1.72 ± 
1.55 

-1.71 

VAS = Visual Analogue Scale; SD = standard deviation. A paired t-test was performed for within-group temporal 
comparisons with a significance level set at p < 0.01**. 

Table 3 presents the comparative analysis of pain score 
reduction magnitude across treatment groups. One-way 
ANOVA revealed statistically significant differences in 
pain reduction between groups during both the first 
(F=726.42, p < 0.001) and second menstrual cycles 

(F=298.15, p < 0.001). The heat patch group demonstrated 
superior pain reduction (6.74 and 6.40) compared to the 
analgesic group (3.88 and 3.51) and control group (1.53 
and 0.88) across both cycles. 

 

Table 3: Between-group comparison of the magnitude of pain-score reduction from baseline to the eighth hour, 
first and second menstrual periods 

Difference in VAS score (baseline to 8th 
hour) 

n = 
161 

Mean of 
difference in 
VAS score 

Std. 
Deviation 

F-
statistic 

p-value 

First menstrual period 
Analgesic 51 3.8824 0.79113 726.42 < 

0.0001** Control 60 1.5333 1.34626 
Heat Patch 50 6.7400 1.97753 

Second menstrual period 
Analgesic 51 3.5098 1.91178 298.15 < 

0.0001** Control 60 0.8833 6.55897 
Heat Patch 50 6.4000 1.41421 

SD = standard deviation. Statistical analysis was performed using one-way ANOVA with post-hoc Bonferroni correction 
for multiple comparisons, and the F-statistic was derived from the one-way ANOVA test. **p<0.01. 

Table 4 presents the temporal pain evolution analysis for 
the control group using repeated measures ANOVA. 
Greenhouse-Geisser correction revealed statistically 
significant differences in mean VAS scores across time 

points for both first (F=47.96, p < 0.001) and second 
menstrual cycles (F=52.34, p < 0.001). Post-hoc analysis 
using Bonferroni adjustment demonstrated significant pain 
score reductions at all time points compared to baseline.
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Table 4: Comparison of VAS score of the control group in first and second menstrual cycle by repeated measures 
ANOVA test 

VAS score At first menstrual cycle At Second menstrual cycle 
T1 

(Baseline) 
T2 (4 

hours) 
T3 (8 

hours) 
T1 

(Baseline) 
T2 (4 

hours) 
T3 (8 

hours) 
Mean 3.233 2.483 1.700 3.433 2.8 1.717 
Standard 
deviation 

2.142 1.935 1.587 1.720 1.675 1.552 

Mean difference 
from baseline 

- 0.750 1.533 - 0.633 1.716 

t-statistic - 3.850 7.450 - 2.910 8.550 
p-value - 0.0001** 0.0001** - 0.001** 0.0001** 
95% Confidence 
Interval 

- 0.346–
1.154 

1.105–
1.962 

- 0.223–
1.043 

1.222–
2.111 

A repeated measures ANOVA test was applied: First cycle: F = 47.96, p < 0.001**; Second cycle: F = 52.34 with 
the significance level set at p < 0.001**. T1 = Time points 1, T2 = Time points 2, T3 = Time points 3, and VAS = 
Visual Analogue Scale. Greenhouse-Geisser correction and post-hoc analysis using Bonferroni adjustment 
were applied in the repeated measures ANOVA. 

Table 5 shows the comparison of VAS score of the 
Analgesic group in first and second menstrual cycle by 
repeated measures ANOVA test. Repeated measures 
ANOVA with Greenhouse-Geisser correction revealed 
statistically significant differences in mean VAS scores 
across time points for the analgesic group in both first (F = 

681.34, p < 0.001) and second menstrual cycles (F = 
125.003, p < 0.001). Post hoc analysis using Bonferroni 
adjustment demonstrated significant decreases in VAS 
scores at all time points compared to baseline, with 
maximum pain reductions of 3.88 and 3.51 in the first and 
second menstrual cycles, respectively. 

 

Table 5: Comparison of VAS score of the Analgesic group in first and second menstrual cycle by repeated 
measures ANOVA test 

VAS score At first menstrual cycle At Second menstrual cycle 
T1 

(Baseline) 
T2 (4 

hours) 
T3 (8 

hours) 
T1 

(Baseline) 
T2 (4 

hours) 
T3 (8 

hours) 
Mean 6.059 4.059 2.176 5.353 3.667 1.843 
Standard 
deviation 

1.541 1.554 1.519 1.968 1.739 1.689 

Mean difference 
from baseline 

- 2.000 3.883 - 1.686 3.51 

t-statistic - 8.92 17.65 - 6.89 14.81 
p-value - 0.0001** 0.0001** - 0.0001** 0.0001** 
95% Confidence 
Interval 

- 1.740 – 
2.260 

3.608 – 
4.157 

- 1.184 – 
2.189 

2.847 – 
4.173 

A repeated measures ANOVA test was applied: First cycle: F = 681.34, p < 0.001**; Second cycle: F = 125.003 
with the significance set at p < 0.001**. T1 = Time points 1; T2 = Time points 2; T3 = Time points 3; VAS = 
Visual Analogue Scale, Greenhouse-Geisser correction and post-hoc analysis using Bonferroni adjustment 
were applied in repeated measures ANOVA. 

Table 6 shows the comparison of VAS score of the Heat 
Patch group in first and second menstrual cycle by 
repeated measures ANOVA test. Repeated measures 
ANOVA with Greenhouse-Geisser correction revealed 
statistically significant differences in mean VAS scores 
across time points for the heat patch group in both first (F 

= 474.08, p < 0.001) and second menstrual cycles (F = 
712.11, p < 0.001). Post hoc analysis using Bonferroni 
adjustment demonstrated significant decreases in VAS 
scores at all time points compared to baseline, with 
maximum pain reductions of 6.74 and 6.40 in the first and 
second menstrual cycles, respectively. 
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Table 6: Comparison of VAS score of the Heat Patch group in first and second menstrual cycle by repeated 
measures ANOVA test 

VAS score At first menstrual cycle At second menstrual cycle 
T1 

(Baseline) 
T2 (4 

hours) 
T3 (8 

hours) 
T1 

(Baseline) 
T2 (4 

hours) 
T3 (8 

hours) 
Mean 7.34 3.58 0.6 6.9 3.24 0.5 
Standard 
deviation 

1.611 1.295 0.857 1.265 1.27 0.735 

Mean difference 
from baseline 

- 3.76 6.74 - 3.66 6.4 

t-statistic - 12.45 24.67 - 14.82 28.91 
p-value - 0.0001** 0.0001** - 0.0001** 0.0001** 
95% Confidence 
Interval 

- 3.356–
4.164 

6.047–
7.433 

- 3.302–
4.018 

5.904–
6.896 

A repeated measures ANOVA test was applied: First cycle: 
F = 474.08, p < 0.001**; Second cycle: F = 712.11, with 
the significance set at p < 0.001**. T1 = Time points 1; T2 
= Time points 2; T3 = Time points 3; VAS = Visual 
Analogue Scale. Greenhouse-Geisser correction and post-
hoc analysis using Bonferroni adjustment were applied in 
repeated measures ANOVA. 

DISCUSSION 
This investigation demonstrates superior therapeutic 
efficacy of local heat patch application versus 
conventional oral analgesics in primary dysmenorrhea 
management. Heat patch intervention achieved mean VAS 
score reductions of 6.74 and 6.40 across consecutive 
menstrual cycles, representing 92% pain reduction 
compared to 64% with analgesics, establishing clinically 
meaningful therapeutic benefits. 

The present study's baseline pain characteristics align 
closely with established epidemiological data from 
comparable populations. Aktas reported that 56.5% of 
students utilized heat application and 69% employed 
analgesics for pain management, with mean pain severity 
of 5.78 ± 2.45 on the VAS scale, demonstrating 
consistency with our baseline measurements.14 However, 
the structured heat patch protocol implemented here 
achieved considerably greater pain reduction (mean 
difference: 6.74 in the first cycle) than oral analgesics 
(mean difference: 3.88), substantially surpassing the 
general comfort-level improvements reported in Aktaş's 
study, which found both interventions only moderately 
effective.14 

The present investigation shares important methodological 
similarities with Potur and Komorucu's research conducted 
in Istanbul, which employed a comparable three-arm 
design comparing heat patch application, analgesics, and 
control groups.11 However, significant disparities emerged 
in outcome measurements, as their study reported no 
statistically significant differences between intervention 
groups at 4 and 8-hour assessment intervals during both 
menstrual cycles (P > 0.05). Conversely, the present study 
demonstrated marked differences in pain reduction across 
all groups, with the heat patch group achieving 
significantly greater pain reduction (mean difference: 6.74 
in first cycle) compared to both analgesic (3.88) and 

control groups (1.53) (p < 0.001). This disparity in 
findings may be attributed to several methodological 
factors, including extended observation periods within 
each menstrual cycle, standardized heat patch application 
protocols, and potentially varying baseline pain 
characteristics specific to the rural South Indian population 
demographic. 

The findings demonstrate remarkable consistency with 
Akin et al.'s large-scale randomized, active-controlled 
study involving 367 subjects, which compared heat 
therapy efficacy to oral acetaminophen.15 Their 
investigation established that heat therapy was 
significantly superior to acetaminophen for pain relief over 
an 8-hour observation period (means of 2.48 versus 2.17, p 
= 0.015), particularly during hours 3-6 post-intervention. 
Similarly, the present study documented superior pain 
reduction with heat patch application (mean difference: 
6.74) compared to analgesics (3.88) across both 
consecutive menstrual cycles. Akin et al.'s documentation 
of reduced muscle tightness and cramping with heat 
therapy (means of 40.4 versus 44.5, p = 0.04) provides 
mechanistic support for the present study's clinical 
observation.15 Additionally, their findings regarding 
decreased fatigue and reduced mood disturbances with 
heat therapy suggest broader quality-of-life benefits 
extending beyond pure analgesic effects. 

Further validation emerges from another Akin et al. 
investigation demonstrating significantly greater pain 
relief with heated patch plus placebo (mean 3.27, P < 
0.001) compared to unheated patch plus placebo (mean 
1.95), paralleling the present study's findings of superior 
pain reduction with active heat therapy.13 The present 
investigation extends these findings by demonstrating 
sustained efficacy of heat therapy as monotherapy across 
two consecutive menstrual cycles, with mean VAS score 
reductions of 6.74 and 6.40 in the first and second cycles 
respectively. 

Contrasting results emerged from Rigi et al.'s comparative 
analysis of heat patch application versus ibuprofen 
utilizing the shortened McGill Pain Questionnaire (SF-
MPQ), which found no statistically significant differences 
between interventions.16 These divergent findings contrast 
markedly with the present study's results, where heat patch 
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application demonstrated significantly superior pain 
reduction (mean difference: 6.74 in first cycle) compared 
to analgesics (mean difference: 3.88). This discordance 
may be attributed to methodological variations, pain 
assessment instrument differences, or population-specific 
characteristics. The present study's comprehensive 
observation protocol across two consecutive menstrual 
cycles may have provided more comprehensive efficacy 
assessment compared to Rigi et al.'s single-cycle 
evaluation methodology.16 

Lee et al. conducted a multicenter randomized double-
blind placebo-controlled trial investigating far-infrared-
emitting sericite belts for dysmenorrhea management, 
demonstrating gradual pain severity reduction across three 
treatment cycles with baseline VAS scores (7.27±0.19 
experimental; 7.38±0.19 control) comparable to the 
present study's baseline measurements.17 While their 
experimental group showed sustained pain reduction 
during extended follow-up periods, the magnitude of 
improvement was less pronounced than observed in the 
present study's heat patch group (mean difference: 6.74 in 
first cycle). This efficacy differential may be attributed to 
distinct heat delivery mechanisms—direct thermal 
application via adhesive patches in the present study 
versus far-infrared radiation in Lee et al.'s investigation.17 

The present findings contrast with Ouda et al.'s quasi-
experimental study comparing heat application and 
exercise interventions among nursing students.18 While 
their investigation demonstrated effectiveness of both heat 
application and stretching exercises in dysmenorrhea 
management, they concluded that stretching and core 
strengthening exercises were superior to heat application 
alone. This differs from the present results, where heat 
patch application demonstrated remarkable analgesic 
efficacy. The divergence in findings may be attributed to 
heat application methodology differences, study 
population variations, and cultural contextual factors 
between rural South India and their university setting. 
Similarly, Elmoniem et al. reported that stretching 
exercises were more effective than heat application in 
reducing dysmenorrhea severity, frequency, and duration.19 
These contrasting findings may be attributed to heat 
application methodology differences, demographic 
variations between university and rural populations, and 
varying cultural contexts between Egypt and rural South 
India. 

The present study findings receive substantial support 
from a robust evidence base demonstrating heat-based 
intervention efficacy for primary dysmenorrhea. Widianti 
et al. reported statistically significant pain score reductions 
with warm bandage application (p<0.05), emphasizing 
cost-effectiveness and minimal adverse effects.20 Thabet et 
al. demonstrated that heat compresses were more effective 
than alternative non-pharmacological interventions such as 
knee-chest positioning among adolescent females with 
moderate to severe primary dysmenorrhea.21 The 
systematic review by Lee and Jo provided additional 
validation, analyzing six studies that consistently 

demonstrated heat therapy's superiority over both placebo 
and analgesic medications in managing menstrual pain.22 
This evidence base received further strengthening from 
Armour et al.'s meta-analysis, which highlighted heat 
intervention as an effective self-care technique for 
dysmenorrhea management.23 

Heat therapy for primary dysmenorrhea has demonstrated 
promising therapeutic results, though outcomes exhibit 
variability across different investigational studies. In the 
present research, significant pain reduction was observed, 
with mean VAS score reductions of 6.74 and 6.40. 
However, several factors may explain outcome variations 
reported in contemporary literature.13–15 Primarily, heat 
application methodology varies substantially between 
studies, including thermal belts, hot water bottles, electric 
heating pads, and adhesive heat patches. These 
methodological variations differ in temperature 
consistency maintenance, application duration capabilities, 
and thermal penetration depth, all factors that significantly 
influence therapeutic efficacy. Additionally, baseline pain 
severity among study participants substantially influences 
treatment response outcomes, while environmental and 
cultural factors contribute to outcome variability. 
Methodological differences in pain assessment tools and 
measurement timing contribute to result heterogeneity, and 
variations in control group definitions affect comparative 
outcome measurements. 

Strength of the study 
The use of the Visual Analog Scale (VAS) for pain 
assessment provides a standardized and quantitative 
method for measuring pain intensity. Statistical rigor was 
maintained through multiple advanced statistical 
techniques, including one-way ANOVA, paired t-test, and 
repeated measures ANOVA with Greenhouse- Geisser 
correction, ensuring comprehensive and reliable data 
analysis. The inclusion of demographic equivalence 
testing across groups (age, BMI, age at menarche) 
minimizes potential confounding variables and enhances 
the study's internal validity. 

Limitation 
The research was conducted exclusively among medical 
students in a rural South Indian population, which 
significantly restricts generalizability to broader 
demographic groups. The sample size of approximately 
50-60 participants per group is relatively modest, 
potentially limiting statistical power and comprehensive 
representation. Additionally, the study did not extensively 
explore potential physiological mechanisms underlying 
heat patch effectiveness or compare different types of heat 
patches. The lack of detailed patient-reported outcomes 
beyond pain scores and absence of long-term follow-up 
further constrains the comprehensive understanding of 
intervention efficacy. 

CONCLUSION 
This prospective comparative study demonstrates 
significant clinical evidence supporting local heat patch 
application as an effective and non-pharmacological 
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intervention for primary dysmenorrhea management. To 
optimize dysmenorrhea care, healthcare providers should 
prioritize comprehensive education on self-management 
strategies, including the use of heat therapy, alongside 
pharmacological options. Additionally, further research 
exploring the long-term effects and comparative efficacy 
of heat therapy with other interventions can provide 
valuable insights into personalized dysmenorrhea 
management strategies. Overall, our study contributes to 
enhancing understanding and promoting evidence-based 
interventions for young females suffering from 
dysmenorrhea. 
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