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ABSTRACT

Purposes:

This study aimed to investigate the effects of 12 weeks of aerobic, resistance, and
combined training on lipid profile and cardiovascular disease (CVD) risk factors
in postmenopausal women.

Materials and Methods:

Sixty postmenopausal women (aged 50-65 years) were randomly assigned to
four groups: aerobic training (n=15), resistance training (n=15), combined
training (n=15), and control (n=15). Interventions consisted of 12 weeks of
training (3 sessions per week, 60 minutes per session) at moderate to high
intensity. Lipid profile (LDL, HDL, triglycerides) and CVD markers (CRP, blood
pressure) were measured at baseline and at the end of the study.

Results:

ANCOVA analysis with Tukey's post hoc test showed a significant difference
between groups in LDL, indicating that the combined group performed best in all
physiological variables and was significantly better than the control group
(p=0.001) and one of the aerobic or resistance groups (p=0.001).

Discussion:

The combined group was the most effective intervention with a 15% reduction in

LDL and 18% in triglycerides p<0.05, confirming its superiority over the acrobic

(10% reduction in LDL) and resistance (12% reduction in triglycerides) groups.

These findings emphasize the importance of combined programs. It seems that

combining aerobic and resistance training is more effective in postmenopausal

women.
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Extended Abstract

Introduction:

Menopause is a natural phase in women's lives characterized by the cessation of menstruation and
a significant decline in estrogen and progesterone levels. These hormonal changes profoundly
impact lipid metabolism and cardiovascular health. The reduction in estrogen leads to an increase
in low-density lipoprotein cholesterol (LDL), a decrease in high-density lipoprotein cholesterol
(HDL), and an increase in triglycerides—all major risk factors for cardiovascular diseases (CVD).
Additionally, menopause is associated with increased systemic inflammation (e.g., elevated C-
reactive protein [CRP]), visceral fat accumulation, reduced insulin sensitivity, and elevated blood
pressure, all of which exacerbate the risk of atherosclerosis and cardiovascular events such as
myocardial infarction and stroke.

Exercise is recognized as a safe and effective non-pharmacological intervention for improving
lipid profiles and reducing CVD risk. Resistance training increases muscle mass, improves insulin
sensitivity, and reduces inflammatory markers such as CRP, thereby contributing to enhanced
metabolic health and reduced CVD risk. Recently, combined training (integrating aerobic and
resistance exercises) has gained attention due to its synergistic effects on lipid metabolism, body
composition, and inflammatory markers. Combined training leverages the benefits of both exercise
modalities, potentially offering more comprehensive effects than aerobic or resistance training
alone. For instance, studies have demonstrated that combined training significantly improves the
HDL/LDL ratio and reduces systemic inflammation.

This study investigates the effects of 12 weeks of aerobic, resistance, and combined training on
lipid profiles and CVD risk markers in postmenopausal women. It also examines the impact of
these exercises on body composition and inflammatory markers such as CRP to provide a more
comprehensive understanding of their effects. The ultimate goal is to provide scientific evidence
for designing effective exercise programs for postmenopausal women.

Methodology:

Sixty healthy postmenopausal women were recruited through a public call in the city of Nishapur.
This was a randomized controlled trial. Participants were divided into four groups: Aerobic
training group (n=15): 3 sessions per week, 60 minutes of brisk walking or cycling at 60—70% of
maximum heart rate. Resistance training group (n=15): 3 sessions per week, 60 minutes of weight
training (8—10 exercises, 3 sets of 10—12 repetitions at 70—-80% of one-repetition maximum
[IRM]). Combined training group (n=15): 3 sessions per week, 30 minutes of aerobic exercise
(60—-70% of maximum heart rate) and 30 minutes of resistance training (70-80% of 1RM). Control
group (n=15): No exercise intervention; participants continued their daily activities.The intensity
of aerobic exercises was monitored using a heart rate monitor (Polar H10), and the intensity of
resistance exercises was controlled using the one-repetition maximum (1RM) test. Data were
analyzed using SPSS version 26. Data normality was assessed with the Shapiro-Wilk test. One-
way ANOVA was used for between-group comparisons, and paired t-tests were used for within-
group comparisons. A significance level of p<0.05 was considered statistically significant.

Results

The combined training group showed a 15% reduction in LDL (from 130.2 to 110.7 mg/dL), a
12% increase in HDL (from 50.1 to 56.1 mg/dL), and an 18% reduction in triglycerides (from
150.4 to 123.3 mg/dL) (p<<0.05). The aerobic group exhibited a 10% reduction in LDL (from 128.5
to 115.6 mg/dL) and an 8% increase in HDL (from 49.8 to 53.8 mg/dL) (p<0.05). The resistance
group showed a 12% reduction in triglycerides (from 148.7 to 130.9 mg/dL) and a 10% reduction
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in CRP levels (from 3.2 to 2.9 mg/L) (p<0.05). The control group showed no significant changes.
ANCOVA analysis with Tukey's post hoc test revealed significant between-group differences in
LDL, indicating that the combined group performed best across all physiological variables and
was significantly superior to both the control group (p=0.001) and either the aerobic or resistance
group alone (p=0.001).

Conclusion

Aerobic exercises were effective in reducing LDL and increasing HDL by enhancing lipoprotein
lipase (LPL) activity and improving lipid metabolism, attributed to increased energy expenditure
and enhanced mitochondrial function in muscle cells. Additionally, aerobic exercises reduced
CVD risk by improving endothelial function and lowering blood pressure. Resistance exercises
improved lipid metabolism and inflammation by increasing muscle mass and insulin sensitivity
while also reducing visceral fat, a key factor in CVD risk. Studies indicate that resistance training
can lower inflammatory markers such as interleukin-6 (IL-6) and tumor necrosis factor-alpha
(TNF-a), contributing to reduced systemic inflammation.

Combined training was the most effective intervention for reducing CVD risk in postmenopausal
women due to its more comprehensive effects on lipid profile, inflammatory markers, and body
composition. While aerobic and resistance exercises also had positive effects, they were not as
effective as combined training when performed alone. Exercise programs should be designed with
moderate to high intensity and a minimum of 150 minutes per week. These findings emphasize the
importance of designing personalized exercise programs for postmenopausal women.
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