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There are established sex differences in vascular structure
and function and neurovascular blood pressure (BP) regu-
lation at rest and in response to various stressors.1,2 Acute
resistance exercise (RE) imposes a unique hemodynamic
stress on the heart and central vasculature, resulting in
functional increases in aortic stiffness. Increases in aortic
stiffness in response to acute RE are seen in men3 and
women.4 Whether there are sex differences in aortic stiff-
ness and central BP in response to acute RE remains poorly
examined.5 The purpose of this study was to examine sex
differences in aortic stiffness and central BP in response to
acute RE. We hypothesized that women would have an
attenuated increase in aortic stiffness and central BP in
response to acute RE.

Methods

This study is a secondary analysis of two previously pub-
lished studies that both used the same methods and study
design.4,6 Briefly, 27 young healthy adults between the ages
of 18e35 participated in these studies (n Z 13 female).
Men and women selected from each study were matched
for age. All participants provided written, informed con-
sent. These studies were approved by the University Insti-
tutional Review Board and complied with ethical standards
put forth in the Declaration of Helsinki.

Height and weight were assessed via wall stadiometer and
electronic scale, respectively, and body composition was
estimated via air displacement plethysmography (BodPod;
COSMED, Concord, CA). Bodymass index (BMI) was calculated
as weight (kg)/height (m2). According to health history
questionnaires, 5 of the women reported engaging in habitual
aerobic exercise and/or endurance sports, 2 reported
engaging in habitual resistance exercise and the remainder
were sedentary. 6 of the men reported engaging in habitual
aerobic exercise and/or endurance sports, 5 identified as
engaging in both habitual aerobic and resistance exercise and
2 engaged exclusively in habitual resistance exercise.

Participants were instructed to fast for a minimum of 3 h
and avoid exercise and consuming alcohol/caffeine for a
minimum 12 h prior to testing. Following a 10-min quiet rest
period, participants had hemodynamics assessed using a
validated brachial oscillometric cuff (Mobil-O-Graph,
I.E.M., Stolberg, Germany).7 Pulse wave analysis was per-
formed via the cuff clamping down on diastolic pressure for
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30 s, enabling acquisition of brachial pressure waveforms.
From the brachial pressure waveform, an aortic pressure
waveform was derived from a generalized transfer function
using the ARCSolver method and used to estimate aortic

pulse wave velocity (aPWV), central systolic and diastolic
blood pressure, and the augmentation index (AIx).8 aPWV
derived from this method shows acceptable agreement
with other methods of assessing PWV such as MRI.9,10 Par-
ticipants then completed an acute RE protocol consisting of
five sets of five repetitions for bench press and five sets
of ten repetitions for biceps curl with exercise being per-
formed at 100% of the participants previously obtained 5-
RM and 10-RM. Vascular-hemodynamic measures were
measured again 10-min and 20-min after the acute RE bout.
Women completed the acute RE bout during the early
follicular phase of their menstrual cycle.

A repeated measures analysis of variance (2 groups by 3
time points) was used to examine group effects, time
effects and group-by-time interactions with a Bonferroni
correction factor applied to adjust for multiple compari-
sons. Associations of interest were examined using
Pearson’s correlation coefficients. Significance was deter-
mined a priori as p < 0.05. All data are reported as
mean � standard deviation. All statistical analyses were
executed using Statistical Package for the Social Sciences
(SPSS, version 21, IBM, Chicago, IL, USA).

Table 1 Descriptive characteristics.

Variable Males
(n Z 14)

Females
(n Z 13)

p-Value

Age (years) 23 � 4 24 � 4 0.48
Body fat (%) 16.4 � 9.7 21.3 � 4.9 0.12
Height (cm) 178 � 6 167 � 6 0.001
Weight (kg) 77.2 � 14.0 61.6 � 9.8 0.001
Body mass index

(kg/m2)
24.2 � 4.4 22.0 � 3.1 0.14

5-RM bench press (kg) 76 � 18 27 � 7 0.001
Relative 5-RM 0.96 � 0.23 0.45 � 0.11 0.001
10-RM biceps curl (kg) 29 � 7 14 � 3 0.001
Relative 10-RM 0.37 � 0.10 0.23 � 0.49 0.001

RM, repetition maximum.

Table 2 Central and brachial blood pressure before and after acute resistance exercise.

Variable Males Females Effects

(n Z 14) (n Z 13) Time Group Interaction

Brachial SBP (mmHg) 0.001 0.001 0.001
Baseline 120 � 10b 111 � 9 0.20 0.17 0.08
P10 145 � 19a,b 115 � 11
P20 132 � 11a,b 114 � 11
Brachial DBP (mmHg) 0.02 0.12 0.001
Baseline 68 � 6 68 � 7 0.47 0.57 0.33
P10 74 � 7a,b 63 � 8a

P20 66 � 5 64 � 8
Brachial PP (mmHg) 0.001 0.001 0.04
Baseline 52 � 6a,b 45 � 9 0.07 0.04 0.12
P10 72 � 17a,b 52 � 10
P20 67 � 9a,b 50 � 11
Mean arterial pressure (mmHg) 0.001 0.001 0.001
Baseline 92 � 7 88 � 7 0.86 0.50 0.07
P10 106 � 11a,b 87 � 8
P20 96 � 7b 87 � 9
Central SBP (mmHg) 0.001 0.001 0.001
Baseline 109 � 11 107 � 11 0.21 0.30 0.10
P10 140 � 20a,b 110 � 11
P20 127 � 12a,b 108 � 11
Central DBP (mmHg) 0.001 0.03 0.002
Baseline 69 � 6 69 � 6 0.36 0.74 0.37
P10 75 � 8a,b 64 � 8a

P20 68 � 6 64 � 11
Central PP (mmHg) 0.001 0.03 0.002
Baseline 40 � 9 35 � 7 0.09 0.16 0.17
P10 65 � 19a,b 46 � 11a

P20 59 � 11a,b 43 � 12

SBP, systolic blood pressure; DBP, diastolic blood pressure; PP, pulse pressure; P10, 10 min following resistance exercise; P20, 20 min
following resistance exercise.
Italicized p-value, adjusted for 5-RM strength.

a Significantly different from baseline.
b Significantly different than females.
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