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Abstract

Background and Aim: Aging is associated with adverse changes in body composition and an increased risk
of metabolic disorders. This study aimed to investigate the effect of combined aerobic—resistance training and
vitamin D3 supplementation on lipid profile and fasting blood glucose in overweight older men.

Methods: In this quasi-experimental study, participants were divided into four groups: control, training,
supplementation, and training+supplementation. The training program was conducted for 8 weeks, three sessions
per week, with each session lasting 90 minutes. It included aerobic exercise at 50-70% of maximum heart rate
and resistance exercise at 40—70% of one-repetition maximum. Participants in the supplementation groups
received 5,000 IU of vitamin D3 weekly. Blood samples were collected 48 hours before and after the intervention.
Data were analyzed using the paired t-test and analysis of covariance (ANCOVA) at a significance level of 0.05.

Results: After the intervention, blood glucose, triglyceride, total cholesterol, and LDL levels significantly
decreased, while HDL levels significantly increased in the training and training+supplementation groups
(P<0.05). The greatest changes were observed in the training+supplementation group. ANCOVA showed
significant between-group differences in glucose (F=12.20, P=0.01), triglycerides (F=2.39, P=0.01), total
cholesterol (F=2.56, P=0.002), LDL (F=3.41, P=0.01), and HDL (F=4.51, P=0.01).

Conclusion: Weekly supplementation with 5,000 IU of vitamin D3 combined with 8 weeks of aerobic—
resistance training can significantly improve lipid profile and fasting blood glucose in overweight older men.
These findings suggest that vitamin D3 supplementation may enhance the beneficial effects of combined exercise
on metabolic parameters.

Keywords: Combined Exercise, Aerobic—Resistance Training, Lipid Profile, Vitamin D3, Fasting Blood
Glucose, Overweight, Older Men
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Extended Abstract

Background and Objective

Overweight has emerged as one of the
major health problems worldwide, affecting
the lives of many individuals. Projections
indicate that half of the adult population in
the United States experience weight gain by
2030. On the other hand, the elderly
population in Iran is increasing, and poor
nutritional status among the elderly can
predispose them to overweight and its
consequent diseases. In this population,
managing hypertension, cardiovascular
diseases, metabolic disorders, abnormal
lipid levels, musculoskeletal disorders, as
well as rapid disease onset and limitations
in physical abilities, is of paramount
importance. Vitamin D levels represent
another indicator that is lower in
overweight elderly individuals compared to
others, and this deficiency is associated
with poor metabolic and musculoskeletal
health, unfavorable body composition, and
poor responses to exercise. Therefore,
given the growing metabolic, functional,
and balance problems in the elderly,
especially those with metabolic syndrome,
researchers are seeking various clinical and
non-clinical strategies to help these
individuals. Among these, exercise training
and nutrition are non-invasive and practical
interventions  that  have attracted
considerable attention. Aging is one of the
most sensitive periods of life, and
addressing the needs of this stage carries
social  necessity.  Considering  the
importance of maintaining metabolic health
and motor function during old age, and
given the concurrent prevalence of
overweight and vitamin D deficiency in this
population, the question arises whether a
combined intervention consisting of
concurrent  aerobic-resistance  training
along with vitamin D3 supplementation can

produce synergistic effects in improving the
lipid profile and fasting blood glucose
levels in overweight elderly men. The
present study was designed and conducted
to answer this fundamental question.

Methods

The present study is a semi-experimental
clinical trial with a pretest-posttest design
comprising four groups, conducted at a
fitness and wellness center in Qazvin, Iran.
The statistical population consisted of
overweight elderly men aged 65-70 years
(age range 60-70) from Qazvin Province.

Initially, an announcement was
disseminated through virtual groups,
community  postings, clinics, and

physicians’ offices to inform about the
study objectives and procedures. Based on
inclusion criteria, 40 individuals were
selected after obtaining informed consent.
Because the participants were overweight
elderly individuals at risk of falls and
susceptible to cardiovascular diseases, a
cardiologist’s and an  orthopedist’s
clearance was obtained for participation in
the exercise program. Subjects were
randomly assigned to four groups of 10:
placebo, supplement, exercise, and
exercisetsupplement. Before the start of
the training program, maximal heart rate
(220-age) and one-repetition maximum
(using submaximal repetitions to fatigue)
were determined to apply the overload
principle and control the intensity of
aerobic and resistance exercises. The
combined training program
(aerobictresistance) lasted 8 weeks, with
three sessions per week, each session
lasting 90 minutes, and at least one day of
rest between sessions. The groups receiving
vitamin consumed 5000 IU per week of
vitamin D3. Participants were advised not
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to change their lifestyle or dietary habits
during the study. LDL, HDL, triglyceride,
and cholesterol levels were measured 48
hours before and after the intervention
period  under identical  laboratory
conditions. The Shapiro-Wilk test was used
to verify normal distribution of data, and
after confirmation, one-way ANOVA was
used to examine mean differences in pretest
scores across groups, and paired t-test was
used to compare mean changes from
pretest.

Results

Paired t-test showed that blood glucose,
triglycerides, cholesterol, and LDL levels
significantly decreased, and HDL levels
significantly increased in the exercise and
exercisetsupplement groups after the
intervention (P<0.05) (Table 3). Regarding
the  magnitude of change, the
exercisetsupplement group showed a
greater reduction in blood glucose,
triglycerides, cholesterol, and LDL, and a
greater increase in HDL compared to
pretest (Table 2). Analysis of covariance
revealed significant differences between
groups in glucose (F=12.20, P=0.01),
triglycerides (F=2.39, P=0.01), cholesterol
(F=2.56, P=0.002), LDL (F=3.41, P=0.01),
and HDL (F=4.51, P=0.01).

Conclusion
This study demonstrated that vitamin D3
supplementation (5000 IU per week)

combined with eight weeks of combined
training improves lipid profile and blood
glucose in overweight elderly men. Future
trials should focus on populations with
moderate to severe vitamin D deficiency, as
they are more likely to experience the
therapeutic  benefits of vitamin D
supplementation. Possible mechanisms of
vitamin D on lipid profile include
regulation of genes involved in lipid
metabolism, increased fatty acid oxidation,
inhibition of inflammatory cytokines in the
insulin resistance pathway, reduced free
radical production, increased adiponectin
levels, and inhibition of lipogenesis in
adipose tissue.Regarding the mechanism of
action for improved glucose and lipid
profile from combined training in the
present study, it can be said that aerobic
exercise reduces fat mass, increases
lipolysis, oxygen consumption, and glucose
uptake, while resistance exercises through
muscle contraction, increased strength,
muscle hypertrophy, increased glycogen
storage capacity, glucose transport into
cells, and improved insulin function help
diabetic patients, especially during old age.
Based on the results of the present study, it
is recommended that physicians and
exercise specialists prescribe a dose of 5000
IU combined with combined training for
overweight elderly individuals. Future
studies with larger samples in different
populations are recommended.
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