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Abstract

The aim of this study was to investigate to the effect of 12 weeks of resistance circuit-
based training on markers of bone metabolic and hormonal in elderly men. 30 elderly men
with mean and standard deviation of age: 67.63 + 4.82 years; weight: 75.82 + 8.89 kg and
body mass index: 27.53+3.28 kg/m? were randomly divided into two groups of combined
training and control. The resistance exercise training was performed at 30-55% of the one-
repetition maximum (1-RM), three times per week for 12-weeks, while the CON group
maintained their regular lifestyle. The hormonal and bone metabolic markers including
serum 25-(0OH) D3, parathyroid hormone (PTH), osteocalcin (OC), alkaline phosphatase
(ALP), calcitonin and calcium were measured before training and after 12weeks exercise
intervention. The level of significance was considered at P <0.05. The results of analysis
of covariance showed a significant increase in the calcitonin levels (14.80+ 2.70) vs.
12.67+ 3.75 ml/dl, p = 0.037) and calcium (9.70+0.65 vs. 9.09+0.47 ml/dl, p = 0.006) in
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the resistance training group compared to the control group showed intervention after 12
weeks. However, no significant difference was observed between groups in the variables
of parathyroid hormone,25-(OH) D3, osteocalcin and alkaline phosphate P >0.05. The
findings of the present study showed that 12 weeks of resistance circuit-based training led
to a significant improvement in some hormonal markers and bone metabolic in the elderly.
Further studies with a long-term follow-up should be considered to confirm these findings.

Keywords: Osteopenia, Bone metabolism, Osteocalcin 25-(oh) D3, Parathyroid
hormone, Resistance circuit-based training, Elder

Extended Abstract

Background and Purpose

Osteoporosis (OP) is a systemic skeletal disease characterized by decreased bone
mineral density, decreased bone quality, microarchitectural deterioration of bone
tissue, and low bone mass, which causes discomfort, poor quality of life, increased
bone fragility, and increased fracture risk, resulting in socio-economic burden,
high morbidity and mortality, decreased functional mobility, and increased
attendant care and healthcare costs (1-2). Pharmacological therapies, such as
bisphosphonates, hormone replacement, raloxifene, calcium, parathyroid
hormone (PTH), vitamin D, calcitonin, testosterone, and anabolic steroids, have
all been used to treat OP in recent years, but long-term use of antiosteoporosis
drugs can cause gastrointestinal problems, infections, jaw osteonecrosis,
hypocalcemia, atypical subtrochanteric femoral fractures, increased risk of certain
cancers, and atrial fibrillation (1, 3). Many studies have already proven the
positive effects of resistance training (RT) combined with a protein-rich diet on
sarcopenia (1, 4, 5). A standardized treatment approach that can be applied to a
wide range of sarcopenic patients and includes a validated training protocol has
yet to be defined. The aim of this study was to investigate to the effect of 12 weeks
of resistance circuit-based training on markers of bone metabolic and hormonal in
elderly men.

Materials and Methods

In this randomized controlled study, male patients with a history of sarcopenia
and by dual-energy X-ray absorptiometry (DEXA) who were diagnosed with
osteopenia or osteoporosis (T-scores <_1.5) and referred to Shahreza City
Retirees Association between April 2020 and September 2022 were assessed to
determine their eligibility to participate in the study. Initially, all participants were
assessed for the recruitment criteria. A medical and psychological history,
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including height, weight, and BMI, as well as physical and laboratory exams, were
part of the screening process. Every participant was assessed physically to see
how physically active they were.

30 elderly men with mean and standard deviation of age: 67.63 + 4.82 years;
weight: 75.82 + 8.89 kg and body mass index: 27.53+3.28 kg/m? were randomly
divided into two groups of combined training and control. Resistance exercise
training were performed in a circle in 10 movements (lower body and upper body
movements), with a rest of less than one minute, 3 sessions per week and with an
intensity of 30 to 50% of the strength of a maximum repetition (1-RM) for twelve
weeks. The participants in control group were asked to continue with their normal
daily routines and to avoid any systematic exercise training regimens.

BMD was measured using dual-energy x-ray absorptiometry (DXA),

All participants’ age (years), height (cm), weight (kg), BMI (kg/m2), and BMD
using dual-energy x-ray absorptiometry (DXA) were measured. Bone markers
such as parathyroid hormone (PTH), osteocalcin (OC), alkaline phosphatase
(ALP), calcitonin, calcium, and Vit D were also measured. Pre-treatment and 12-
weeks follow-up measurements were taken from all groups.

All statistical analyses were performed using SPSS (IBM SPSS, Inc., Version
20.0, 2011). Results are expressed as means and standard deviations. The
normality of distribution of all dependent variables was verified using the
Kolmogorov—Smirnov test. Levene’s test was also used to test homoscedasticity.
The independent sample t-test was used to compare the characteristics of the
groups at the baseline. Paired sample t-test was used to examine change in
dependent variables from the baseline to 12 weeks in both the exercise and control
groups. Finally, the analysis of covariance (ANCOVA) was used to compare the
outcomes of interest between the exercise and control groups after 12 weeks
taking into account the patients’ baseline characteristics. Significance was
determined at p < 0.05.

Findings

There was a significant increase in hydroxyvitamin D3, parathyroid hormone,
duration of sun exposure, osteocalcin, calcitonin, calcium, and a significant
decrease in alkaline phosphate levels in elderly men participating in resistance
training for 12 weeks compared with baseline (P <0.05). Besides, the results of
analysis of covariance showed a significant increase in the calcitonin levels
(14.80+ 2.70) vs. 12.67+ 3.75 ml/dl, p = 0.037) and calcium (9.70+0.65 vs.
9.09£0.47 ml/dl, p = 0.006) in the resistance training group compared to the
control group after 12 weeks intervention.
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Although after 12 weeks of resistance training intervention, the levels of
hydroxyvitamin D3, PTH, and osteocalcin showed a tendency to increase and
alkaline phosphate levels tended to decrease, but these significant changes in the
mentioned variables did not show a statistically significant difference between the
resistance training and control groups (p > 0.05).

Conclusion

The findings of the present study showed that 12 weeks of resistance training led
to a significant improvement in some bone metabolic and hormonal markers in
the elderly. Further studies with a long-term follow-up should be considered to
confirm these findings.

Keywords: Osteoporosis, Bone metabolic markers, Serum 25-(OH) D3,
Parathyroid hormone, Resistance circuit-based training, Elderly

Article Message

A resistance circuit-based training program with the mentioned training features
is recommended as a suitable training method for the significant improvement in
some bone metabolic and hormonal markers of bone mass in the elderly especially
people with skeletal problems in the skeletal system. However, further studies
with long-term follow-up to confirm these findings should be considered.
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Table 1- Resistance training program (circular) for elderly men over 65 years for
12 weeks (36 sessions)
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Rest between ) Repetition (number) Session Week
between  each round (number) (week)
each set (minytes)
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45 - 30-35 12-20 1 3 14
45 3-4 35-45 12-15 2 3 5-8
4-5 45-55 12 3 3 9-12
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*In each session, before the start of the workout and after the end of the workout,

all the muscles are stretched for 10 minutes and the body is completely warmed and
cooled
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Table 2- Comparison of physical characteristics of groups participating in basic

research
25 10)  —wglio
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Sig Control (15) (els;tance Variable (Group)
LM’ .
0.39 67447 69.2+7 (e e
Age
N
057 167.4 + 19 164.66 + 13 (o) 8
Height (cm)
0.66 72.2+338 69.2 +17.4 (p5545) Lo
Weight (kg)
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research
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Figure 1- 25- hydroxyl vitamin D levels before and after intervention in control and
eer}ise groups (*: compared to baseline, P<0.05)
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Figure 2- Parathyroid hormone levels before and after intervention in control and
exercise groups (*: compared to baseline, P<0.05).
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Figure 3- Alkaline phosphatase levels before and after intervention in control and
exercise groups (*: compared to baseline, P<0.05)
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Figure 4-Duration of sun exposure before and after the intervention in control and
training groups (P<0.05 compared with the control group)
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Figure 5- Osteocalcin levels before and after intervention in control and exercise
groups (*: compared to baseline, P<(0.05)
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Figure 6- Calcitonin levels before and after intervention in control and exercise
groups (P<0.05, compared with control group)
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Figure 7- Calcium levels before and after intervention in control and exercise groups
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