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ABSTRACT

Given the constraints of time and resources in exercise
programming, determining the optimal volume of resistance training for improving
metabolic health is of significant clinical and practical importance. The aim of the present
study was to determine the effect of resistance training with different volumes on the lipid

profile in sedentary obese men.
ST ENSERERYEibEE This quasi-experimental study included 60 obese men residing in

Ahvaz city who were purposively selected and randomly assigned to three intervention
groups (performing resistance training with low, moderate, and high volumes) and one
control group. The training protocol was conducted for 12 weeks, three sessions per week.
Lipid profile indices were measured before and after the intervention and analyzed using
ANCOVA.

All three training volumes caused a significant reduction in LDL and total cholesterol
compared to the control group (P < 0.01). Compared with the control group, the moderate-
and high-volume training groups showed significant reductions in triglycerides (P < 0.001)
and significant increases in HDL cholesterol (P < 0.05). In contrast, no significant changes
in either parameter were observed in the low-volume training group (P > 0.05).

Based on the results, resistance training, regardless of volume, is an effective
strategy for improving the lipid profile in sedentary obese men. However, training with
moderate and high volumes showed a clear superiority over low-volume training,
particularly for triglycerides and HDL. Therefore, to achieve maximum metabolic benefits,

) it is recommended to design and implement training programs with sufficient volume.
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Introduction

besity is characterized by the excessive

accumulation of adipose tissue in specific

organs or body regions, referred to as ectopic

fat deposition, or throughout the body,

resulting in generalized obesity (1). Genetic,
molecular, and environmental factors play important roles
in the development of obesity (2). Obesity-related
dyslipidemia is one of the most common metabolic
disorders associated with obesity and is primarily mediated
by insulin resistance and pro-inflammatory adipokines (4).
Previous studies have demonstrated the beneficial effects
of resistance training on improving obesity and
dyslipidemia (7,9). The physiological adaptations induced
by resistance training are influenced by the manipulation
of training variables (10-12). In particular, a significant
dose-response relationship may exist between training
load and training volume, which mediates resistance
training-induced adaptations (15-17). Although the overall
beneficial effects of resistance training on metabolic health
have been widely established, the mechanisms underlying
the responses to different training volumes, particularly in
inactive obese men, remain incompletely understood.
Given this gap in the current literature, the primary aim of
the present study was to investigate whether 12 weeks of
resistance training would improve the lipid profile of
inactive obese men and whether variations in training
volume, as a key programming variable in resistance
training, would influence the magnitude of these
adaptations.

Methods

In this quasi-experimental study, 60 inactive obese men
residing in Ahvaz, Iran (mean age: 44 years; body mass
index: 32 kg/m2), were purposively recruited and randomly
assigned to four groups (n = 15 per group): (1) low-volume
resistance training (1 set), (2) moderate-volume resistance
training (2 sets), (3) high-volume resistance training (3
sets), and (4) a control group. Participants were required to
be male, aged 40-50 years, with class | obesity (BMI: 30—
34.9 kg/m?) and a sedentary lifestyle. Exclusion criteria
included the presence of type 2 diabetes, cardiovascular
disease, or orthopedic disorders, as well as the use of
supplements known to affect lipid metabolism. The
resistance training protocol was performed for 12 weeks
with a frequency of three sessions per week. The program
consisted of eight exercises targeting the major muscle
groups (bench press, leg press, seated row, knee extension,
biceps curl, leg curl, triceps extension, and calf raise).
Exercise intensity was set at 75% of one-repetition
maximum (12-15 repetitions maximum). Movement
tempo was standardized at 1-0-2 seconds (concentric—
isometric—eccentric), with rest intervals of 60—120 seconds
between sets and 2-3 minutes between exercises.
Progressive overload was applied by increasing training
loads by 2-5% for upper-body exercises and 5-10% for
lower-body exercises whenever participants successfully
completed 15 repetitions with proper technique. Fasting
blood samples were collected on two occasions: 48 hours
before the intervention and 72 hours after the final training
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session. Total cholesterol, triglycerides, and HDL-C
concentrations were measured enzymatically using Pars
Azmoon diagnostic kits. LDL-C levels were subsequently
calculated using the Friedewald equation. Data were
analyzed using analysis of covariance (ANCOVA)
followed by Bonferroni post hoc tests, with the
significance level set at P < 0.05.

Results

The results demonstrated that all three resistance training
volumes (low, moderate, and high) positively improved the
lipid profile of inactive obese men. However, the magnitude
of these improvements varied according to training volume.
All training groups exhibited significant reductions in total
cholesterol and LDL-C compared with the control group (P
< 0.01), with no significant differences observed among the
three intervention groups (P > 0.05). Significant reductions
in triglyceride levels were observed in the moderate- and
high-volume groups compared with the control group (P <
0.001), whereas the difference between the low-volume and
control groups was not statistically significant (P = 0.155).
Significant increases in HDL-C were observed in the
moderate-volume (P = 0.021) and high-volume (P < 0.001)
groups compared with the control group, while the increase
in the low-volume group did not differ significantly from
that of the control group (P = 0.195).

Conclusion

Based on the findings of the present study, resistance
training can be considered an effective non-
pharmacological strategy for improving the lipid profile of
inactive obese men. However, training volume plays a
fundamental role in determining the magnitude and quality
of these improvements. Specifically, moderate-volume (2
sets) and high-volume (3 sets) resistance training
demonstrated clear clinical superiority over low-volume
training (1 set), resulting in more comprehensive and
significant improvements in lipid parameters, particularly
through reductions in triglyceride levels and increases in
HDL-C. In contrast, although low-volume training
effectively reduced total cholesterol and LDL-C, it failed
to induce clinically meaningful changes in triglycerides
and HDLC.

The potential mechanisms underlying the effects of
different resistance training volumes on lipid profile can be
explained through several physiological pathways. First,
higher training volumes increase metabolic demand and
energy expenditure both during exercise sessions and
throughout the post-exercise recovery period (22). This
increased energy expenditure depletes muscle glycogen
stores and subsequently enhances reliance on fatty acid
oxidation as an energy source (23). Second, higher
resistance training volumes may increase the activity of
lipoprotein lipase (LPL), a key enzyme involved in the
hydrolysis of triglyceride-rich lipoproteins, thereby
facilitating triglyceride uptake and clearance from the
circulation (24). Third, high-volume resistance training
may enhance peripheral insulin sensitivity, particularly in
skeletal muscle, by upregulating GLUT4 expression and
translocation and improving insulin receptor signaling
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(25). This, in turn, suppresses hepatic very-low-density
lipoprotein  (VLDL) production, leading to reduced
circulating triglyceride concentrations (26). Furthermore,
higher training volumes may promote greater anabolic
adaptations and increases in skeletal muscle mass (27),
thereby enhancing the body’s metabolic capacity for lipid
oxidation (19). In addition, this type of training may
improve the hormonal environment for lipid metabolism
by reducing pro-inflammatory adipokines such as TNF-a
and IL-6 and increasing adiponectin concentrations (18).
Finally, greater training volumes may facilitate HDL
maturation and enhance reverse cholesterol transport
through increased activity of cholesterol ester transfer
protein (CETP) and lecithin-cholesterol acyltransferase
(LCAT) (28). Accordingly, the principal practical
implication of this study is that resistance training programs
aimed at maximizing metabolic benefits and achieving
clinically meaningful improvements in the lipid profile of
obese individuals should include an adequate training
volume of at least two sets per exercise. These findings
highlight the importance of applying the principle of
progressive overload and providing an effective exercise
“dose” in populations at elevated metabolic risk and may
contribute to the development of more targeted exercise
protocols for the prevention and management of obesity-
related dyslipidemia.
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