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The effect of a course of whole-body resistance training and chamomile extract

consumption on hemodynamic indices and pulse oxygen levels in women with type 2
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investigate the effects of 10 weeks of TRX training combined with chamomile
extract on hemodynamic indices and oxygen pulse in women with type 2
diabetes.

Methods:

Forty-four women with type 2 diabetes (mean age: 51.25 years; BMI: 30.24
kg/m?) were recruited and randomly assigned to four groups: TRX training +
chamomile (n=11), TRX training + placebo (n=11), chamomile supplement
(n=11), and placebo (n=11). The training groups performed TRX resistance
exercises using body weight for 10 weeks, three sessions per week, at an intensity
of 13—17 on the Borg scale. Participants in the supplement groups consumed 1.5
g of chamomile extract daily in capsule form (after main meals) for 10 weeks.
The placebo groups similarly consumed 1.5 g of cornstarch powder daily.
Hemodynamic parameters including systolic blood pressure, diastolic blood
pressure, resting heart rate, mean arterial pressure, rate-pressure product, pulse
pressure, and oxygen pulse were measured at baseline and after the intervention
under similar conditions. One-way ANOVA with Tukey post hoc test was used
for between-group comparisons, and paired t-test was used for within-group
analyses.

Results:

Systolic and diastolic blood pressure, resting heart rate, mean arterial pressure,
and rate-pressure product significantly decreased in all three intervention groups
compared with the placebo group, while oxygen pulse significantly increased.
Pulse pressure showed a significant reduction only in the TRX training +
chamomile group (p < 0.05). Moreover, the reductions in systolic blood pressure,
mean arterial pressure, and rate-pressure product were greater in the TRX +
chamomile group compared with the TRX-only and chamomile-only groups.
Conclusion:

TRX training and chamomile extract have beneficial effects on hemodynamic
indices and oxygen pulse in women with type 2 diabetes. Therefore, this type of
exercise and its combination with herbal supplementation may be considered safe
and effective approaches for improving blood pressure and reducing
cardiovascular risk in these individuals.
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Extended Abstract

Introduction

Type 2 diabetes mellitus (T2DM) is a metabolic disorder characterized by chronic hyperglycemia
resulting from insulin resistance in peripheral tissues—including skeletal muscle, adipose tissue,
and liver—and impaired insulin secretion by pancreatic B-cells. T2DM markedly increases the risk
of cardiovascular diseases, including hypertension, which represents one of the major contributors
to morbidity and mortality in this population. Elevated systolic and diastolic blood pressure are
critical determinants of adverse cardiovascular outcomes among individuals with diabetes. Resting
heart rate is another important cardiovascular marker that is often elevated in patients with T2DM
due to autonomic dysfunction and is associated with increased cardiovascular risk.

Pulse pressure, defined as the difference between systolic and diastolic blood pressure, is
considered an indirect marker of arterial stiffness and has been identified as an independent
predictor of cardiovascular disease in individuals with diabetes. Reduced arterial oxygen saturation
(SpO3) has also been associated with increased mortality, and studies indicate that individuals with
diabetes tend to have lower oxygen saturation levels compared with non-diabetic individuals. This
phenomenon may be partly explained by pulmonary microvascular damage and reduced
pulmonary diffusion capacity.

In addition to pharmacological treatments, many patients increasingly rely on lifestyle
modifications and herbal remedies to manage chronic diseases. Chamomile contains several
bioactive compounds including flavonoids, coumarins, and polyphenols which possess
antioxidant, anti-inflammatory, antibacterial, and vasodilatory properties that may enhance
endothelial function and contribute to blood pressure regulation.

Suspension resistance training using the TRX system is a relatively new form of resistance exercise
that utilizes body weight as resistance while creating unstable conditions through suspension
straps. This training modality simultaneously engages multiple muscle groups, particularly the
core muscles, and may improve cardiovascular and hemodynamic responses. Although previous
studies have shown beneficial effects of resistance training on cardiovascular parameters, limited
research has examined the combined effects of TRX training and chamomile supplementation on
hemodynamic indices in women with type 2 diabetes. Therefore, the present study aimed to
investigate the effects of 10 weeks of TRX suspension training combined with chamomile extract
supplementation on hemodynamic parameters and oxygen saturation in women with T2DM.

Methodology

The present study was approved by the Research Ethics Committee of Shahid Madani University
of Tabriz (IR.AZARUNIV.REC.1403.007) and registered in the Iranian Registry of Clinical Trials
(IRCT20240929063198N1). Forty-four women with type 2 diabetes aged 40—60 years were
randomly assigned to four groups: TRX training plus chamomile supplementation (n = 11), TRX
training plus placebo (n = 11), chamomile supplementation (n = 11), and control (n=11).

The exercise intervention consisted of TRX suspension resistance training performed for 10
weeks, three sessions per week, at an intensity corresponding to 13—17 on the Borg Rating of
Perceived Exertion (RPE) scale. Participants in the supplementation groups consumed capsules
containing 500 mg of chamomile extract three times per day for 10 weeks (70 days), whereas the
placebo groups received identical capsules containing 500 mg of corn starch powder.
Hemodynamic variables—including systolic blood pressure, diastolic blood pressure, and resting
heart rate—were measured at rest using a digital upper-arm sphygmomanometer (STAR model
BF6043). Pulse pressure (PP) was calculated as the difference between systolic and diastolic blood
pressure. Rate-pressure product (RPP), an index of myocardial workload, was calculated as
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systolic blood pressure multiplied by resting heart rate. Mean arterial pressure (MAP) was
calculated using the formula:

MAP = DBP + 1/3 (SBP — DBP).

Arterial oxygen saturation (SpO:) was measured using a pulse oximeter under standardized resting
conditions. Data were analyzed using one-way analysis of variance (ANOVA) with Tukey’s post
hoc test for between-group comparisons and paired t-tests for within-group analyses. Statistical
significance was set at P < 0.05.

Results

The results of the paired t-test indicated significant improvements in diastolic blood pressure,
systolic blood pressure, resting heart rate, pulse pressure, mean arterial pressure, rate-pressure
product, and oxygen saturation following the exercise and supplementation interventions (P =
0.001). Furthermore, one-way ANOVA revealed significant differences among the groups for all
measured variables (P <0.05). Post hoc analyses demonstrated that the magnitude of improvement
in hemodynamic parameters and oxygen saturation was significantly greater in the TRX training
plus chamomile supplementation group compared with the other groups (P < 0.05).

Discussion

The results of Tukey’s post hoc analysis indicated that improvements in hemodynamic indices and
oxygen saturation were more pronounced in the combined TRX training and chamomile
supplementation group than in the other groups. These findings are consistent with previous
studies reporting reductions in systolic and diastolic blood pressure following exercise
interventions. For example, Ghalavand et al. reported significant decreases in blood pressure after
structured physical activity. Similarly, Moqar et al. (2024) demonstrated that eight weeks of TRX
training significantly reduced resting heart rate, diastolic blood pressure, rate-pressure product,
and mean arterial pressure in overweight and obese women with prehypertension. Although their
results did not show significant changes in pulse pressure and systolic blood pressure, the longer
intervention duration and the use of chamomile supplementation in the present study may explain
these differences.

The observed increase in oxygen saturation may reflect improved cardiovascular efficiency and
enhanced peripheral oxygen utilization following the intervention. Previous studies have shown
that resistance and combined training programs improve stroke volume and myocardial
contractility by enhancing left ventricular function and reducing cardiac afterload. Several
mechanisms may explain the beneficial effects of exercise on hemodynamic parameters. One
important mechanism is the improvement of insulin sensitivity. Insulin resistance and
hyperinsulinemia increase sympathetic nervous system activity, promote renal sodium retention,
and activate the renin—angiotensin—aldosterone system (RAAS), all of which contribute to elevated
arterial pressure.

Overall, the findings of the present study suggest that TRX suspension training combined with
chamomile supplementation may effectively improve hemodynamic parameters and oxygen
saturation in women with type 2 diabetes. Therefore, this combined intervention could be
considered a safe and practical non-pharmacological strategy for improving cardiovascular health
and reducing blood pressure-related risks in individuals with T2DM.
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Table 1. Details of the TRX Training Program

.- “r w“r - -

Weeks Weeks Weeks Weeks Weeks
9-10 7-8 5-6 3-4 1-2

187 177 167 157 147 Distance from suspension point to standing facing

the TRX straps (cm)

TRX iz 5929y oot 2 k] U 5l (3l oot Al

110 95 80 65 >0 Distance from suspension point to standing facing

away from the TRX straps (cm)

17 16 15 14 13
Intensity based on Borg scale

B Slass
14 12 10 8 6

Number of exercises

(458) g pe3 Oloj
30 30 30 30 30
Exercise duration (s)

(458) Coyed 2 O ol il o
30 30 30 30 30

Rest between exercises (s)

Cw w5
3 3 3 3 3
Number of sets
(4d,85) cuws (po col gl ojloj
2 2 2 2 2

Rest between sets (min)

(4553) o5 S oo 0
47 42 36 31 24

Total training duration (min)
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Table 2. Selected Anthropometric and Descriptive Characteristics of the Participants
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