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ABSTRACT

Premenstrual syndrome (PMS) is associated with unpleasant
physical, psychological, and behavioral changes, and evidence suggests that systemic
inflammation and oxidative stress contribute to its symptoms. This study aimed to investigate
the effect of resistance training with elastic bands combined with an anti-inflammatory herbal
compound on C-reactive protein (CRP) levels and PMS symptoms in girls with PMS.

This double-blind, quasi-experimental study included 24 young
women with PMS living in Kerman who were randomly assigned to three groups: training—
placebo, training-supplement (500 mg), and training—supplement (1500 mg). The
intervention included resistance training with elastic bands and consumption of the herbal
supplement during two menstrual cycles. Blood assessments and PMS symptoms (using the
PMS-Q questionnaire) were performed one day before the onset of menstruation and
repeated after two menstrual cycles.

s After the intervention, CRP levels and PMS symptom scores significantly decreased
in all three groups (P < 0.001). The reduction in CRP in the low-dose supplement group was
significant compared with that in the training—placebo group (P = 0.012). Additionally, the
reduction in PMS symptom scores in both the low-dose (P = 0.015) and high-dose (P <
0.001) supplement groups was significant compared with the placebo group (P < 0.001).
Mﬁpﬁe findings of this study indicate that combining elastic-band resistance training
with an anti-inflammatory herbal supplement can effectively reduce the severity of PMS
symptoms and CRP levels. A low dose of the herbal supplement appears sufficient and

) effective, and increasing the dose does not necessarily enhance the anti-inflammatory
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Introduction

remenstrual Syndrome (PMS) encompasses a

range of physical, psychological, and

behavioral symptoms that occur during the

luteal phase of the menstrual cycle and

typically resolve within a few days after
menstruation begins. More than 90% of women of
reproductive age experience PMS symptoms to varying
degrees, and a smaller percentage develop its severe form,
Premenstrual Dysphoric Disorder (PMDD). Common
symptoms include breast tenderness, bloating, edema,
headaches, irritability, anxiety, depression, and sleep
disturbances. Due to the cyclical nature of these symptoms,
PMS is considered a chronic condition affecting daily
functioning and well-being. Pain and many other PMS
symptoms appear to be associated with inflammatory
processes and oxidative stress. Research suggests that
women with PMS may have elevated oxidative stress
markers, altered antioxidant capacity, and increased
inflammatory indicators such as C-reactive protein (CRP).
Since inflammation plays an important role in reproductive
processes and is strongly influenced by hormonal
fluctuations, targeting inflammatory and oxidative
pathways presents a promising therapeutic approach.
Herbal supplements with antioxidant and anti-
inflammatory properties—such as turmeric, ginger, green
tea, dill, and fenugreek—have shown potential in reducing
PMS symptoms. Their bioactive compounds can activate
antioxidant pathways, enhance key enzymes, reduce
reactive oxygen species, inhibit pro-inflammatory
mediators, and modulate neurotransmitters involved in
mood and pain regulation. Exercise is also frequently used
by women as a non-pharmacological strategy to manage
PMS, although outcomes may vary among individuals.
Given these mechanisms, combining anti-inflammatory
herbal supplements with structured exercise may offer an
effective complementary approach for PMS management.
The present study was therefore designed to investigate the
effects of resistance training with elastic bands in
combination with an herbal anti-inflammatory blend on
CRP levels and PMS symptom severity in young women.
This integrated approach aims to provide deeper insights
into  non-pharmacological methods for improving
symptoms and enhancing overall well-being in individuals
affected by PMS.

Methods

This quasi-experimental study employed a double-blind
design and was conducted on 24 female students aged 18
to 30 with PMS in Kerman. Participants were selected after
a public announcement in local universities, based on the
following inclusion criteria: diagnosis with PMS, a Body
Mass Index (BMI) between 18.5 and 24.9, a sedentary
lifestyle, absence of inflammatory diseases, and the ability
to perform the exercises. Eligible individuals were
randomly assigned to one of the three groups: 1) Exercise
+ Placebo, 2) Exercise + Low-Dose Supplement (500 mg),

and 3) Exercise + High-Dose Supplement (1500 mg).
Exclusion criteria included withdrawal from the study,
excessive absenteeism, occurrence of injury or allergic
reaction to the supplement, and pregnancy. To control for
confounding factors, participants were instructed to refrain
from taking specific medications, caffeine, alcohol, and
tobacco, as well as engaging in strenuous physical activity,
for 48 hours prior to testing. Blood samples were collected
within 24 hours before the start of the intervention and 48
hours after the final exercise session, following a 10-12
hour fast. After centrifugation at 3000 rpm for 15 minutes,
the samples were used to quantify CRP levels using the
immunoturbidimetry method. The exercise intervention
consisted of 8 weeks of elastic band resistance training
(three sessions per week). The exercises targeted both
upper and lower body muscles with controlled intensity,
monitored using the OMNI-RES scale, and involved a
gradual increase in the resistance of the bands. Each
session included a 10-minute warm-up and a 10-15 minute
cool-down period. The supplement intervention involved a
standardized  anti-inflammatory  herbal  formulation
(containing turmeric, ginger, green tea, dill, and fenugreek)
administered in two doses: 500 mg and 1500 mg per day.
The placebo group received 1500 mg of corn starch daily.
Data were analyzed in SPSS version 24, using paired t-tests
and ANCOVA at a significance level of 0.05.

Results

The results of the paired t-test indicated that after the
intervention period, a significant reduction in both CRP
levels and premenstrual syndrome symptoms (PMS-Q) was
observed in all three groups. In Supplement Group 1 (low-
dose), a significant reduction of 2.53 units in CRP levels was
observed (t(7) = 6.00, P = .001). In Supplement Group 2
(high-dose), a significant reduction of 2.11 units in CRP
levels was observed (t(7) = 4.66, P = .002). In the placebo
group, a significant reduction of 0.97 units in CRP levels was
observed (t(7) = 3.72, P = .007). Paired t-test results
confirmed significant reductions in mean PMS-Q scores for
all cohorts (P < .001). Observed reductions were 9.50 units
for Supplement Group 1 (t(7) = 8.75), 11.63 units for
Supplement Group 2 (t(7) = 9.73), and 5.75 units for the
placebo group (t(7) = 10.93). The analysis of covariance
(ANCOVA), used to examine differences between groups,
revealed statistically significant differences between the
groups. For CRP, the results showed F(2, 20) = 3.845, P =
.039, n?=.277, and for PMS-Q, the results showed F(2, 20)
= 8.883, P = .002, n?> = .40, indicating a medium to large
effect size for PMS-Q. The results of the LSD post-hoc test
revealed that for CRP, a significant reduction was observed
between supplement group 1 (low-dose) and the placebo
group (P = .012). However, no significant difference was
found between supplement group 1 and supplement group 2
(high-dose), nor was a significant difference observed
between supplement group 2 and the placebo group (P >
.05). For PMS-Q, a significant reduction was found between
supplement group 2 and the placebo group (P <.001), as well
as between supplement group 1 and the placebo group (P =
.015). In contrast, the difference between the two
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supplement doses was not statistically significant (P =.119).

Conclusion

The findings of the present study indicate that the
combined intervention of elastic band resistance training
and consumption of a blended herbal supplement can
effectively reduce the severity of premenstrual syndrome
symptoms and CRP levels in affected women. The results
also revealed a differential dose-response effect of the
supplement on CRP and PMS symptoms. Specifically, the
reduction in CRP was significant in the low-dose
supplement group compared to the placebo, but increasing
the supplement dosage did not yield a significantly greater
reduction compared to the placebo. In contrast, the
reduction in PMS symptoms was significant in both
supplement groups compared to the placebo, with no
significant difference observed between the two dosage
levels. These findings suggest that even a low dose of the
supplement can be effective in alleviating PMS symptoms,
whereas its anti-inflammatory effect on CRP may be dose-
sensitive, and a higher dose does not necessarily produce
an enhanced effect. Overall, the combination of elastic
band resistance training with an appropriate dosage of the
herbal supplement can be utilized as a non-
pharmacological, safe, and effective approach for
managing PMS symptoms and reducing systemic
inflammation in women. The results of this study can serve
as a guide for determining the optimal dosage of herbal
supplements and designing exercise interventions aimed at
reducing inflammation and improving the quality of life for
women with PMS.
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