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Abstract
Introduction  The effects of resistance exercise on vascular function are unclear.
Aim  To investigate the acute haemodynamic (blood pressure and augmentation index) and rate of perceived exertion (RPE) 
response to two types of resistance exercises of equal workload—a set of unilateral 35% of one repetition maximum (1RM) 
quadriceps extension and a set of unilateral 70% 1RM quadriceps extension.
Methods  Twenty two young healthy males completed both exercises on separate days. Heart rate, central and peripheral 
systolic and diastolic blood pressure (BP), augmentation pressure, augmentation index (AIx), augmentation index at a heart 
rate of 75 beats per minute (AIx75), and RPE were measured using applanation tonometry before exercise, immediately 
after exercise, 5 min after exercise and 15 min after exercise.
Results  AIx75 was significantly lower 5 min after exercising at 35% of 1RM than 70% of 1RM. Systolic blood pressure was 
significantly lower at 5 min post exercise for both intensities. There was no significant difference in RPE between conditions 
or time points.
Conclusions  Results suggest that changes in blood pressure and augmentation index vary depending on the intensity of 
resistance exercise regardless of the volume of exercise carried out. Changes in AIx75 in response to resistance exercise 
may be independent of changes in BP.
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1  Introduction

Traditionally, brachial systolic blood pressure and pulse 
pressure have been measured to identify those at risk of 
CVD, however the focus has now moved towards cen-
tral aortic blood pressures and indices of arterial stiff-
ness, which are considered more accurate predictors 

of cardiovascular disease and mortality [1–3]. This is 
reflected in the guidelines devised by the European Hyper-
tension Society which recommend measuring indices of 
arterial stiffness in adults, adolescents and children [4].

Arterial stiffness is described as the “reduced capability 
of an artery to expand and contract in response to pres-
sure changes” [5]. Stiffening of the arteries is related to 
hypertension, atherosclerosis and the ageing process [6]. 
A decrease in the elastic properties of arteries diminishes 
their buffering ability, leading to an increase in cardiac 
workload. Augmentation index (AIx) and augmentation 
pressure (AP) are indicators of arterial stiffness. AIx is 
also influenced by several non-stiffness related measure-
ments such as heart rate, height, age, ejection duration and 
peripheral vascular tone. AIx is a measure of the interac-
tion of the forward and reflected traveling pressure wave 
arriving in the central arteries, and an independent prog-
nostic indicator of cardiovascular and all cause morbidity 
and mortality in disease populations [1]. The use of AIx 
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as an indicator of central vascular stiffness has been ques-
tioned as it is effected by factors which are independent 
of vascular compliance and mathematically it’s calculation 
may not enable changes in pressure waves to be detected 
where present [7]. Despite these limitations AIx, can still 
yield information of vascular functioning as a measure 
of the timing and amplitude of wave reflection. Little is 
known on whether resistance exercise effects AIx.

The beneficial effects of exercise in the prevention and 
treatment of CVD are well known. The role of aerobic 
exercise in the prevention and reduction of arterial stiff-
ness has also been well documented [8–12]. Conversely, 
there is a lack of clarity on the effect resistance exercise 
has on vascular function. Resistance exercise has been 
shown to increase stiffness of the arteries both acutely 
and chronically [13, 14]. Resistance exercise has also been 
shown to improve endothelial function [15–17] and reduce 
arterial stiffness in some studies [18, 19]. A review stated 
that although the effects of resistance training have not 
been studied as extensively as aerobic exercise, resistance 
exercise has a role to play in improving endothelial func-
tion [11]. Conversely a meta-analysis stated that resist-
ance exercise does not effect PWV or AIx [12]. Arterial 
stiffness is known to return to baseline shortly after an 
acute bout of resistance exercise [13], the effects of an 
acute rise in blood pressure and/or changes in arterial 
wave reflections, in particular on patient populations is 
not fully understood. It is therefore prudent to examine the 
effects of resistance exercise on blood pressure and indices 
of arterial stiffness such as augmentation index into the 
immediate recovery phase.

Differing exercise prescriptions between studies examin-
ing the effects of resistance exercise on arterial stiffness may 
explain the lack of consistency in results. There are many 
methods of resistance exercise prescription. Such prescrip-
tions can target improvements in muscular strength (high 
intensity low repetition), endurance (low intensity high rep-
etition), or power (increased rate of force development) [20]. 
There is a paucity of literature comparing the acute haemo-
dynamic and RPE effects of different resistance exercise pre-
scriptions. Much of the research on the effects of resistance 
exercise on vascular function has examined whole body or 
high intensity resistance exercise focussing on strength rather 
than low intensity resistance exercise which focuses on mus-
cular endurance. In hospital and community settings, rehabili-
tation often aims to increase muscular endurance in order to 
enable patients to carry out activities of daily living without 
undue exertion. Rate of perceived exertion (RPE) is often 
used to determine training intensity and guide exercise pre-
scription. RPE has been shown to be an effective tool to pre-
scribe and monitor exercise prescription in clinical and athlete 
populations and is related to physiological markers such as 
heart rate, lactate and oxygen consumption [21, 22]. Beyond 

exercise prescription and despite its subjectivity, the validity 
of RPE has been demonstrated in the diagnostic screening of 
athletes and the general population too. It has shown robust 
consistency in exercise stress testing and both aerobic and 
resistance exercises independently of heart rate and exercise 
intensity [23]. Nevertheless, whether there is a relationship 
between blood pressure, AIx and RPE is unknown.

The aim of this study was to compare the acute haemo-
dynamic (blood pressure and augmentation index) and per-
ceived exertion response, using the Borg CR-10 scale, to 
two resistance exercise conditions of the same workload at 
baseline, immediately after exercise, 5 min into recovery and 
15 min into recovery. Three time points were chosen as the 
body’s response to resistance exercise is acute in nature and 
changes in the immediate recovery phase [24]. A single leg 
extension exercise at low to moderate intensity was chosen 
for examination as a realistic representation of exercise that 
would form part of a patient rehabilitation program.

2 � Methods

The work described has been carried out in accordance with 
The Code of Ethics of the World Medical Association (Dec-
laration of Helsinki) for experiments involving humans. Ethi-
cal approval was granted by the relevant hospital Research 
Ethics Committee. This study used a crossover design. On 
separate days within a 14 days period, participants completed 
baseline testing and exercise conditions detailed in Table 1. 
Although quite a low intensity, unilateral knee extension at 
35% of 1RM is considered a “light” resistance exercise rather 
than aerobic exercise due to the activity being restricted to 
one muscle group [20]. The order of the exercise conditions 
was randomised such that at the first visit anthropometric 
data and RM was measured, at the second visit participants 
performed either 35% RM or 70% RM, and at the third visit 
participants performed the remaining exercise condition (i.e., 
35% RM or 70% RM). The order of the exercise condition 
was determined by tossing a coin. This process resulted in a 
repeated measures counterbalanced design. The work load 
and time frame for each condition was standardised such that 
only the intensity (weight lifted) and rate at which the rep-
etitions were carried out changed between conditions (see 
Table 1). Participants were instructed to complete one set of 
each condition. The rate was controlled by a research assis-
tant who instructed the participant when to lift the weight. 
The work load and rate were chosen to ensure that equal total 
amounts of work were carried out between conditions. The 
weight was designed to be within a realistic range for patient 
populations and limited by the exercise equipment available. 
As seen in Table 1, this led to one condition (35% of 1RM) 
being clearly within the range of muscular endurance training 
(or light resistance exercise) while the other (70% of 1RM) 
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was closer to hypertrophy or strength development [20]. Both 
conditions would be typical of exercises used in clinical reha-
bilitation settings such as cardiac rehabilitation.

Only males aged between 18 and 35 were eligible 
to take part in this pilot study. These criteria served to 
reduce variability between participants. Participants 
were recruited through posters pinned to university 
notice boards. To take part in this study participants were 
required to provide written informed consent, have no con-
traindications to exercise, and be available for testing on 
three separate occasions. None of the participants were 
taking prescribed medications and all were free of known 
cardiorespiratory disease. The physical activity readiness 
questionnaire (PAR-Q) was used as a screening tool to 
ensure all participants were safe to partake in exercise. 
During the first visit quadriceps strength, resting blood 
pressure and anthropometric measurements were taken. 
Participants were also shown how to exhale during muscle 
contraction in order to avoid the Valsalva manoeuvre. Dur-
ing the subsequent visits participants completed one of the 
exercise conditions detailed in Table 1.

A leg extension bench was used to determine quadriceps 
strength. The NSCA protocol was used to determine 1RM 
of the non-dominant leg with a minimal increment available 
on the leg extension bench of 5 kg ([25]). Resting measure-
ments were taken following a 10 min seated rest. All blood 
pressure measurements were taken as per recommended 
guidelines [26], using an OMRON automated sphygmoma-
nometer. Height and weight were measured using a SECA 
scale and stadiometer. The Borg scale (original version 
CR-10) was used to measure rate of perceived exertion 
(RPE) [21].

Radial applanation tonometry was used to record a 10 s 
snapshot of the radial arterial pressure wave, with the system 
software of SphygmoCor® (ArCor Medical Inc). Aortic pres-
sure waveforms and blood pressures were derived from these 
readings using a validated transfer function. The aortic pres-
sure waveform was in turn used to calculate AP (the pressure 
difference between the first and second peak (P2-P1) which 
indicates augmentation of central aortic pressure due to the 
reflected wave), AIx [the aortic augmentation expressed as 
a percentage of pulse pressure (PP)], and AIx corrected to a 

heart rate of 75 bpm (AIx75). The validity and reliability of 
the SphymoCor has previously been detailed in the literature 
[27–29].

Measurements of central and peripheral blood pressure, 
indices of arterial stiffness, heart rate and RPE were taken 
directly before performing each exercise condition, imme-
diately after completing the exercise, 5 min after completion 
of the exercise and 15 min after completion of the exercise. 
All measurements with the exception of RPE were taken in 
triplicate, preprandial, between 18:00 and 20:00 on week-
days in a seated position in a temperature controlled room. 
Measurements of indices of arterial stiffness were taken by 
one experienced assessor to reduce measurements error.

Data analysis was carried out using Statistical Pack-
age for the Social Sciences (SPSS, version 22, SPSS, 
Inc., Chicago, IL, USA). Data was checked for normal-
ity using the Kolmogorov–Smirnov test. Data quality 
was also checked manually as per equipment guidelines 
(Atcor Medical 2008). Measurements taken in triplicate 
were averaged for analysis. Repeated measures analysis of 
variance (ANOVA) tests were used for statistical analyses 
with both exercise intensity (35% and 70% conditions) and 
time point (baseline, 5 min post exercise and 15 min post 
exercise) as within subject variables. Posthoc pairwise 
comparisons were used where applicable. Friedmann’s test 
was used to analyse difference between Borg RPE scores.

3 � Results

Participant characteristics are detailed in Table 2. Haemody-
namic results to each exercise condition at each time point are 
detailed in Table 3. There was no significant difference between 
baseline haemodynamic measurements taken before each con-
dition. The quality of data obtained from the Sphygmocor was 
checked as per manufacturer guidelines. Several measurements 
taken immediately after exercise were of low quality due to a 
combination of high pulse height variation, time to the first 
peak being less than 80 ms, or ejection duration being out of 
the recommended range. Repeated measures ANOVA revealed 
a significant difference between repeated measurements taken 
immediately after exercise. Due to poor confidence in the qual-
ity of the measurements taken immediately after exercise, this 
data was not used in analysis (CV > 10%).

3.1 � Comparison Between Exercise Conditions

AIx75 was significantly lower for 35% of 1RM than 70% of 
1RM (Wilks’ Lambda = 0.76, F (1, 21) = 76.68, p = 0.017, 
n2 = 0.24). This result is depicted graphically in Figure 1. 
There was no significant time by condition interaction. 
Post-hoc pairwise comparisons revealed that Alx75 was 
significantly lower for 35% than 70% 5 min after exercise 

Table 1   Exercise conditions

RM repetition maximum

Exercise condition: single knee exten-
sion of the non-dominant leg

High intensity Low intensity

Repetitions 10 20
Load 70% of 1RM 35% of 1RM
Time taken to complete exercise 

condition
60 s 60 s
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(Fig. 1). Although differences in AIx75 at baseline were 
not significantly different, there was a tendency for AIx75 
to be higher prior to the higher exercise intensity. Analysis 
of covariance was therefore conducted to correct for dif-
ferences in baseline AIx35. This analysis did not change 

results seen. There was no significant difference between 
35% of 1RM and 70% of 1RM in any other variable meas-
ured, including RPE.

3.2 � Comparison Between Time Points

There was a significant difference in brachial sys-
tolic blood pressure (SBP) across time points [Wilks’ 
Lambda = 0.71, F (1, 21) = 3.97, p = 0.036, n2 = 0.30]. 
Post-hoc analysis revealed that SBP was lower at 5 min 
post exercise than baseline. This is depicted graphically 
in Fig. 2. There was no significant difference in SBP 
between baseline and 15 min after exercise, or between 
5 min after exercise and 15 min after exercise. There 
was also no time × condition interaction. There was no 

Table 2   Subject characteristics 
and baseline measurements

kg kilogram, M metre, BMI 
body mass index

Mean Standard 
deviation

Age, years 22 4
Height, m 1.80 0.07
Mass, kg 77.39 7.48
BMI, kg/m−2 23.87 2.48

Table 3   Haemodynamic results 
at baseline and following 
resistance exercise

SD standard deviation, SBP systolic blood pressure, ASBP aortic systolic blood pressure, DBP diastolic 
blood pressure, HR heart rate, bpm beats per minute, mmHg milimetres of mercury, AP augmentation pres-
sure, AIx75 augmentation index corrected to a heart rate of 75 beats per minute, AIx augmentation index, 
ED ejection duration, SEVR subendocardial viability ratio, RPE rate of perceived exertion
a Statistically significant difference between time points
b Statistically significant difference between exercise conditions at 5 min post exercise

Intensity Baseline 5 min after exercise 15 min after 
exercise

Mean SD Mean SD Mean SD

35%
 SBP, mmHga 124 12 120 10 120 11
 DBP, mmHg 66 7 64 8 66 8
 HR, bpm 65 10 67 10 64 14
 ASBP, mmHg 102 10 98 8 100 10
 APP, mmHg 36 8 33 8 34 9
 AP, mmHg − 1.57 3.78 − 2.17 3.33 − 1.51 2.88
 AIx75, %b − 9.19 10.03 − 10.62 11.43 − 8.72 9.42
 AIx, % − 6.92 9.66 − 6.47 8.93 − 4.23 8.33
 SEVR 198 39 204 49 199 35
 ED 30 4 30 5 30 4
 RPE 0 0 0 1 0 0

70%
 SBP, mmHga 123 10 121 11 122 13
 DBP, mmHg 65 7 64 8 65 10
 HR, bpm 67 11 67 12 67 12
 ASBP, mmHg 101 11 100 8 100 9
 APP, mmHg 36 8 35 8 34 8
 AP, mmHg − 1.17 4.11 − 1.12 3.25 − 1.33 2.74
 AIx75, %b − 8.20 11.23 − 7.37 9.39 − 7.30 7.82
 AIx, % − 3.65 10.86 − 3.17 8.29 − 3.58 7.67
 SEVR 198 42 195 37 195 43
 ED 30 5 30 4 30 4
 RPE 0 0 0 1 0 0
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significant difference between time points in any other 
variable measured.

4 � Discussion

There is evidence that both acute and chronic aerobic exer-
cise leads to a decrease in central arterial stiffness [10, 12, 
19]. Unlike aerobic exercise, the effects of resistance exer-
cise on arterial stiffness are not consistent. As previously 
stated, both acute and chronic resistance exercise have been 
associated with an increase [13, 30, 31], a decrease [15, 18, 
32] and no change in arterial stiffness [12]. Most studies 
published on the effects of resistance exercise on arterial 
stiffness have examined high intensity whole body resist-
ance exercise. Less research has examined the acute effects 
of low intensity resistance exercise on arterial stiffness, 
which is arguably more relevant for clinical populations in 
rehabilitation.

This was the first study to compare the acute effects of 
short duration resistance exercise of two different intensities 
on RPE and AIx. Through manipulation of the intensity and 
number of repetitions, both exercise conditions examined 
resulted in the same workload. The time taken to carry out 
each exercise was also standardised. This was intentional 
since the aim of this study was to investigate the effect of 
exercise intensity rather than workload on hemodynamic 
parameters and RPE.

Okamoto et al [18] found reductions in arterial stiffness 
similar to those expected of aerobic exercise in response to 
bench press to exhaustion at an intensity of 40% of 1RM 
[18]. According to Howley [20], aerobic exercise “involves 
large muscle groups in dynamic activities” [20]. Results of 
this study along with those of Okamoto [18] indicate that 
physiologically, the response to a low dose of resistance 
exercise may mimic that of aerobic exercise. Our study how-
ever did not exercise participants to exhaustion, and interest-
ingly there was a difference in AIx75 between conditions 
without a significant difference in RPE. This finding may 
reflect the fact that exercise intensities were both low and 
the sensitivity of the CR-10 may have been too low to detect 
differences in RPE over one set of a single leg extension. 
Furthermore, a statistically significant difference in AIx as 
reported in this study may not reflect a clinically important 
difference and may be too low to be perceived by partici-
pants as exertion. This leads us to question what the change 
seen in AIx truly represents.

The cohort examined had compliant arteries, as deter-
mined by the presence of type C waves [33] and negative 
Alx and AP values at baseline. There is some evidence to 
suggest that negative AIx values are not valid measurements 
of wave reflection, however they are common in younger 
populations [34]. Disparate results were seen between exer-
cise conditions in AIx75 (Fig. 1), which were pronounced at 
5 min post exercise. There was also a significant difference at 
5 min post exercise compared to baseline in SBP. Although 

Fig. 1   AIx75 (%) at each time 
point for both exercise bouts. 
Asterisk indicates a statistically 
significant difference between 
exercise conditions at 5 min 
after exercise
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AIx is closely related to blood pressure, the difference in 
AIx75 seen between conditions may be independent of 
changes in SBP since SBP decreased in both exercise condi-
tions, whereas AIx75 decreased in response to light intensity 
resistance exercise and increased in response to higher inten-
sity exercise. The significant difference in Alx75 between 
exercise conditions suggests that changes in vascular activ-
ity/function after resistance exercise may vary depending 
on the intensity of the exercise. A plausible mechanisms 
explaining the decrease in AIx75 following low intensity 
resistance exercise is the decrease in systolic blood pres-
sure. Since there was no significant change in HR between 
conditions or testing times in the current study, the change 
in BP may have been driven by changes in stroke volume. 
It is also possible that peripheral mechanical compression 
of the arteries by the muscles caused a degree of hyper-
emia leading to vasodilation. These results are noteworthy 
as during resistance exercise peripheral vasoconstriction and 
vasodilation may limit the use of AIx and AIx75 as an indi-
cator of central arterial stiffness. The current study reveals 
the possibility of peripheral vessel changes in response to a 
low dose of resistance exercise, as prescribed in this study, 
effecting AIx results despite AIx being measured at a non-
exercised site (i.e., at the wrist). In this study the exercise 
carried out involved one muscle group in the lower limb. 
Regional changes in arterial stiffness were not examined, 
which could be considered a limitation since previous 

research has shown significant changes in regional arterial 
stiffness in response to resistance exercise. Another consid-
erable limitation is that PWV was not measured. Sugaware 
et al. [35] investigated the effects of single leg low resistance 
cycling on arterial stiffness among young healthy men and 
found a regional decrease in pulse wave velocity (PWV) in 
the exercised leg compared to the non-exercised leg. Simi-
larly Heffernan et al. [19] found regional reductions in arte-
rial stiffness after unilateral lower limb resistance exercise in 
the exercised leg without changes in arterial stiffness either 
in the non-exercised leg or centrally. There was a significant 
difference only in one parameter (Alx75) between exercise 
conditions in this study. These results suggests that either 
central changes in arterial stiffness are possible with iso-
lated resistance exercise in the lower limb, and may vary 
depending on the intensity of exercise, or that peripheral 
vascular changes may alter AIx values in the post exercise 
period, despite tonometry measurements taking place in a 
non-exercised limb. It is possible that an increase in arterial 
stiffness resulted from an increase in sympathetic tone or a 
decrease in nitric oxide availability causing an increase in 
vasoconstrictor tone in smooth muscle [32]. Further studies 
examining both central and regional changes in haemody-
namic variables in response to resistance exercise conditions 
are warranted.

Post exercise hypotension is commonly reported follow-
ing resistance exercise [36–38]. In this study, despite the low 

Fig. 2   SPB at each time point 
for both exercise bouts. Asterisk 
indicates significant difference 
between time points
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volume of exercise, there was a significant decrease in bra-
chial systolic blood pressure 5 min after exercise. Changes 
in peripheral and central systolic pressure are believed to 
influence the vascular response to resistance exercise [13, 
39]. In this study the reduction in systolic blood pressure 
could explain the decrease in AIx75 seen after low intensity 
resistance exercise but does not account for the difference 
between exercise intensities seen. These results also indi-
cate that acute changes in AIx in response to high inten-
sity resistance exercise may not be related to systolic blood 
pressure. Yoon et al [24] reported similar results when they 
examined the blood pressure and arterial stiffness response 
to resistance exercises at 60% of 1RM and found changes 
in arterial stiffness without a significant change in aortic 
systolic blood pressure. Further studies into the relationship 
between peripheral blood pressure, central blood pressures, 
arterial stiffness and resistance exercise are needed to fully 
appreciate the complex interaction between these variables, 
and to determine the use of AIx as an indication of arterial 
stiffness in the context of resistance exercise prescription. 
Overall, the results of this study need further investigation 
to understand if, beyond statistical considerations, they have 
a clinical impact as although they reached statistical signifi-
cance, changes in variables measured were modest.

The Valsalva manoeuvre, which is often performed dur-
ing resistance exercise, is known to increase arterial stiffness 
[40]. For the purpose of this study a physiotherapist demon-
strated how to avoid the Valsalva manoeuvre, and instructed 
participants not to breath hold during the exercises. The 
same physiotherapist was on site to supervise exercises dur-
ing measurement and ensure that the Valsalva manoeuvre 
was avoided. Other mechanisms that have been shown to 
affect arterial stiffness in response to exercise include baro-
receptor sensitivity, autonomic and sympathetic nervous 
system activation or relaxation, the secretion of vasodila-
tory substances, baseline levels of physical activity, and a 
history of resistance training and gender [12, 30, 32, 41, 42]. 
A potential limitation of this study is that physical activ-
ity levels of participants were not assessed. Okomoto et al. 
[43] have shown that low intensity resistance exercise can 
suppress increases in plasma noradrenaline concentrations 
and suppress sympathetic tone whereas high intensity resist-
ance exercise may not. The analysis of blood samples was 
beyond the scope of this study, however it is possible that 
differences in the cardiovascular reflex response to high ver-
sus low intensity resistance exercise may explain divergent 
trends in AIx75 seen.

A limitation of this study was the poor quality of results 
taken immediately after exercise. Readings were not stable 
enough to secure reliable measurements as participant heart 
rate and blood pressure were recovering with each beat (CV 
greater than 10%). The decision not to include measurements 
taken immediately after exercise in analysis stemmed from 

the fact that the authors did not have confidence in the qual-
ity of these measurements, and preliminary analysis sug-
gested that they were not reliable or comparable. For exam-
ple, the time taken to capture data using the Spygmocor can 
be several seconds. Analysis revealed that measurements 
taken several seconds apart immediately after exercise dif-
fered significantly. Since data acquisition was not taken at 
exactly at the same time for each participant (e.g., the first 
measurement may not have been of good enough quality to 
keep) the variance in results was large and measurements 
between participants rendered non-comparable. Since strict 
quality assurance measures were adhered to in this study, we 
can have confidence that results reported at baseline 5 and 
15 min after exercise were of high quality. A difficulty with 
taking measurements immediately after exercise is that some 
tonometry devices which apply an algorithm to correct AIx 
for heart rate are only valid below certain heart rates (for 
example 110 bpm), this limitation renders capturing valid 
data immediately post exercise, where heart rate would be 
expected to rise, difficult.

The aim of this study was to compare the haemodynamic 
and RPE response to a low volume of high intensity versus 
low intensity resistance exercise. There were no significant 
differences in RPE between time points or exercise intensi-
ties. This could be due to the low volume of exercise carried 
out. Future studies may wish to examine a greater volume 
and/or duration of resistance exercise. It is possible that with 
a greater volume of exercise, the changes seen in indices 
of arterial stiffness with each individual exercise may be 
greater. Greater differences in haemodynamic variables may 
also have been reported if the exercise was carried out across 
several muscle groups, or on muscles of the upper limbs 
[44]. Among healthy individuals resistance exercise is often 
prescribed to exhaustion. Since there is very little research 
in this area it was considered prudent to examine a small 
volume of exercise. Furthermore lower volumes of exercise 
are more representative of daily activities and can translate 
to functional benefits in clinical populations. Results of this 
pilot study cannot be projected to clinical populations, or 
older healthy populations, however future studies may wish 
to examine the effects of various types of resistance exer-
cise on populations with reduced haemodynamic buffering 
ability. Finally, results of this study question the use of AIx 
as an indicator of central arterial stiffness in the context of 
resistance exercise prescription.

5 � Conclusion

In summary, there remains a lack of clarity in the avail-
able evidence on the effects of resistance exercise on arterial 
stiffness and other haemodynamic variables. A significant 
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difference in AIx75 was seen between low and high intensity 
resistance exercise 5 min after exercise which suggests that 
intensity has a role to play. The reduction in augmentation 
index observed with low intensity resistance exercise may 
be due to a decrease in systolic blood pressure. However 
the increase seen after the higher intensity appears to be 
independent of SBP. Further research is needed to under-
stand the complex interactions between variables of exer-
cise prescription, blood pressure and arterial stiffness, in 
particular among clinical populations, however this study 
has demonstrated that the haemodynamic response to two 
exercises of identical workloads differ. By controlling the 
exercise condition closely we can deduce that the difference 
stems from either the intensity of exercise or rate at which 
it was undertaken. Results of this study could be used to 
inform further study protocols, in particular among those 
with compromised haemodynamics (e.g., cardiac rehabilita-
tion population). Care should be exercised when using AIx 
as an indicator of arterial compliance in resistance exercise 
prescription as changes to this variable could result from 
peripheral vascular dynamics despite measurements taking 
place in a non-exercised limb.
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