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ABSTRACT

Changes in hemodynamic factors such as blood pressure, rate of pressure product (RPP) and
flow mediated dilation (FMD), are the most important cardiovascular changes in older age. This study
aims to investigate the effect of resistance training on some hemodynamic and functional factors in older
men.

In this quasi-experimental study, 24 older men were selected from among 100 older
residents of Kahrizak Nursing Home in Alborz Province, Iran and were randomly divided into control and
training groups. Before and after eight weeks of resistance training, mean blood pressure (MBP), RPP,
FMD, hand grip strength and timed up & go (TUG) time were measured. The difference in the variables
between the two groups was analyzed by independent and paired t-test using SPSS software version 25.
The significance level was set at 0.05

ST The mean of age of participants was 67.75 years. Decreased MBP (P=0.027), increased FMD
changes (P=0.022), decreased RPP (P=0.023), increased hand grip strength (P=0.019), and decreased TUG
time (P=0.032) were reported in the training group.

[T Resistance training can reduce the load on the cardiovascular system by improving
hemodynamic factors and possibly prevent the occurrence of cardiovascular diseases related to older
age. Therefore, resistance training with sufficient intensity can be considered as a supplement to aerobic
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Extended Abstract nience and purposive sampling methods and randomly
divided into two groups of training (n=12) and control
Introduction (n=12). They were asked to avoid any sports activity and

hanges in hemodynamic factors, such as
blood pressure, rate of pressure product
(RPP) and flow mediated dilation (FMD),
are the most important cardiovascular
changes in old age. Aerobic exercise in the
elderly with hypertension reduces systolic and diastolic
blood pressures by 11 and 8 mm Hg, respectively [4]. On
the other hand, older adults are unable to do long-term
aerobic exercises due to low physical strength or chronic
diseases. It is possible that resistance training can improve
the strength and mass of skeletal muscle, physical perfor-
mance, and balance and prevent diseases related to aging
and be an effective non-pharmacological method in the
treatment of hypertension in the elderly [8]. Resistance
training can be a supplement to aerobic exercise for the
treatment, control or prevention of hypertension [9]. This
study aims to investigate the effect of resistance training on
some hemodynamic and functional factors in older men.

Methods

This is a quasi-experimental study. The study popula-
tion included all older men over 65 years of age resid-
ing in Kahrizak Nursing Home in Alborz Province, Iran
(n=100). Of these, 24 men were selected using conve-

consuming fatty and salty foods 24 hours before the start
of the study. After anthropometric evaluations [17] be-
fore and after eight weeks of resistance training, FMD of
the brachial artery, timed up & go test (TUG), hand grip
strength test using a hand dynamometer, and maximum
strength test were performed. Also, on the day of the test,
systolic blood pressure, diastolic blood pressure, mean
blood pressure (MBP), heart rate and RPP were mea-
sured. The resistance training protocol included seven
movements for the front arm, back of the arm, front thigh,
back of the leg, chest, head, and abdomen [14]. In the first
two weeks, participants performed each movement in 4
set of 10 repetitions with an intensity of 45-50 % of one
repetition maximum (1RM) for 40 minutes. At the end of
each two weeks, 5% of 1RM was added to the training
intensity. Independent t-test and paired t-test were used to
examine the differences in the baseline and assess within-
group changes in the pre-test and post-test stages.

Results

The results of the independent t-test showed no sig-
nificant difference in the anthropometric characteristics
between the two control and training groups at base-
line. Within-group comparison by t-test indicated an in-
crease in hand grip strength (P=0.028), a significant de-

Table 1. Mean scores of the study variables in the control and training groups

MeantSD Independent Samples T-test Paired Sample T-test
Group
Control Training df t P df t P
Hand grip Pre-test 16.17+4.55 16.45+2.17 1 0.40 0.78 11 0.801 0.22
Strength (kg) Post-test 16.31+2.44 18.75+1.51 1 42.04 0.019* 11 1.50 0.028"
Pre-test 7.24+2.8 6.4514.2 1 5.71 0.114 11 0.731 0.24
TUG (s)
Post-test 7.35+3.2 5.60%3.2 1 18.32 0.032% 11 2.387 0.018"
Pre-test 108.3£3.85 101.5+8.31 1 0.39 0.74 11 0.365 0.44
MBP (mm Hg)
Post-test 110.5+4.41 92.5+4.11 1 0.65 0.027% 11 0.475 0.033"
Pre-test 5.19+1.55 6.12+2.21 1 0.60 0.65 11 0.570 0.29
FMD (%)
Post-test 4.99+2.94 7.33£3.83 1 27 0.022* 11 2.357 0.019
Pre-test 12.79.32+£704.78 11870+228.38 1 0.38 0.42 11 0.509 0.24
Bpm (mm Hg)
Post-test 11985.324#912.78  10245.25+114.51 1 36.07 0.023* 11 1.32 0.032"
SALMAND

"Significant compared to pre-test (P<0.05), *Significant compared to the control group (P<0.05).
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crease in TUG time (P=0.018), a significant decrease in
MBP (P=0.033), a significant increase in FMD changes
(P=0.019) and a significant decrease in RPP (P=0.032) in
the training group after eight weeks of resistance training.
Also, the between-group comparison by t-test showed an
increase in the hand grip strength (P=0.019), a significant
decrease in the TUG time (P=0.032), a significant de-
crease in MBP (P=0.027), a significant increase in FMD
changes (P=0.022) and a significant decrease in RPP
(P=0.023) in the training group compared to the control
group after eight weeks of resistance training (Table 1).

Conclusion

The results of the present study showed that eight weeks
of resistance training led to a decrease in MBP, RPP, TUG
time and an increase in FMD and hand grip strength in
older men. These results confirm the important role of
resistance training in improving the hemodynamic and
functional conditions of the elderly. The decrease in vaso-
motor tonus and increase in parasympathetic activity fol-
lowing resistance training can be possible causes of lower
MBP and RPP after resistance training. Also, the increase
of mediators such as nitric oxide can have a positive effect
on increasing the vagal tone of the training group, which
might cause changes in blood pressure. The increase in
FMD is probably because of endothelial growth factors,
prostaglandins, nitric oxide, adenosine and potassium,
which cause a decrease in peripheral vascular resistance
[34].
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6. Mean Blood Pressure (MBP)
7. Electrocardiogram (ECG)

4, Timed Up and Go Test (TUG)

5. Isometric hand strength
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8. C-Reactive Protein (CRP)
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9. Elite power athletes
10. Elite strength athletes
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