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Abstract

Objectives: The purpose of this study was to investigate overall and sex differences of cardiovascular function,
rating of perceived exertion, energy expenditure and the level of exercise testing to the heart rate maximizer test in

both sexes of healthy young adults.

Methods: One-hundred healthy young adults including 50 males (mean age 22.7+3.1 years) and 50 females (mean
age 22.7+3.3 years) participated in the study. Participants completed two minutes of the heart rate maximizer test.
Measurements included heart rate (HR), systolic blood pressure (SBP), rating of perceived exertion (RPE), energy
expenditure (EE) at baseline, during testing and 5 minutes of recovery period. A heart rate recovery (HRR) was

calculated.

Results: During performing the heart rate maximizer test, HR, SBP and RPE increased dramatically and reached
the peak at two minutes of the test which is about 90% maximal HR (HR,,,) and RPE of 16, respectively. For
period of recovery, HR, RPE and SBP decreased rapidly then HR became plateau at 4" and 5" minute of
recovery. All variables, however, still be higher than at baseline. Although trends of all variables looked similar
between gender, HRR in first minute, SBP and EE were significantly higher and RPE in second minute of recovery

was significantly lower in males compared to females (p<0.05).

Conclusion: The heart rate maximizer test can be used as a safe vigorous exercise testing for evaluating of
cardiovascular system. Despite similar trends were observed in most parameters for both genders, sex differences
in cardiovascular function can be found in this study by considering HRR in first minute, SBP, EE and RPE.
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Table 1 Demographic characteristic of the participants (mean+SD).

All participants Males Females p-value
(n=100) (n=50) (n=50)

Age (years) 22.7+3.2 22. 7+3.1 22.7+3.3 0.998
Height (cm.) 165.31+8.2 171.1£5.9 159.4+5.5 <0.001
Weight (kg.) 59.6+11.2 66.0+8.1 53.3+10.3 <0.001
BMI (kg.(m*)™) 21.7+3.2 22.6+2.9 20.9+3.2 0.007
HR,,,, (bpm) 197.3+3.2 197.3+3.1 197.3+3.3 0.998
Jumping step counts (times) 134.62+11.1 137.92+12 131.3249.2 0.003
Abnormal signs or symptoms no no no

Note: BMI: body mass index; HR,,,,: maximal heart rate; cm: centimeter; kg: kilogram, kg. (m2 )'7: kilogram per square meter; bpm: beats per minute.
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Jeranauaztiaian lasltadid Two-way repeated
measures ANOVA with Bonferroni correction Wu7n baisl
Ujaunusniu (p=0.752) \fignumIneuawedzas HR da
MINAFBU heart rate maximizer MNMTINATIZRAILFAR
Independent student t-test VBITLALAINRBNVDS
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Figure 1 Gender differences in heart rate response to the heart rate maximizer test. Data are presented as mean at rest, every 30 seconds during

performing the test and every minute of recovery period for five minutes. HR: heart rate; HRr: heart rate in recovery period; s: seconds; bpm:

beats per minute.
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Figure 2 Gender differences in heart rate recovery to heart rate maximizer. Data are presented as mean+SEM at 1 to 5 minutes of recovery period.

SEM: standard error of mean; HRR: heart rate recovery; bpm: beats per minute; * significant between gender (p<0.05)

268  MNIFANARANTIUNT ETL‘%FNI‘V&&JI

17 49 aiufi 2 wownnaw 2559



muaulanasmevialaiudl (SBP)

Figure 3 LEAIAILRRIUAZAIAINARIALAR DY
NEINUVIMTIAM SBP lansnasaL heart rate maximizer
MNMINATIERA880F Repeated measures ANOVA
with Bonferroni correction Wu31¢61 SBP Iuizmzw”ﬂ*ﬁugja

NINENWNaEWRRENATINIEDE (0<0.001) LWal3puLiiay

TATUNAURST 1A NNMTIOTNZRAIUaEA Two-way
repeated measures ANOVA with Bonferroni correction
wu i faunustue uddn sBP fidaldlusznziniu
gﬂﬂdﬁ"ﬁ’;dﬁﬂ (p<0.001) wdsnunasasne Tagiweans
fish sBP gantlwwengachalinbsmanynaaiia (p<0.001)

®— Males (n=50)

—<@— Females (n=50)

= <= - All paticipants (n=100)

160.0
HR maximizer Recovery period
test

150.0 é
1]
T
: . e
E 1400 >
g
=
[72]
0
L 130.0
o
8
@
o 1200 L
2 a
-
v

110.0 &

100.0

Rest T1 T2 SBPr1 SBPr3 SBPr5

Time (minutes)

Figure 3 Gender differences in systolic blood pressure to the heart rate maximizer test. Data are presented as mean+SEM at rest and at 1, 3 and

5 minutes of recovery period. SEM: standard error of mean; T: testing period; SBPr: systolic blood pressure in recovery period; *significant

between gender (p<0.05).

mi%'ufmwmﬁaﬂum‘saaﬂﬁ’]ﬁdmﬂ (RPE)

Figure 4 LEAIAILRRDLAZANIAINNARIALAR DY
UIAIFIUVBINTIAVBIAN RPE an1Inagey heart rate
maximizer IINNNIILATIZREIU&DA Friedman test with
Wilcoxon correction WU3NA @AY RPE 18901818803
nanoianuuandeiulunniinaaiilisddyn
§66 (0<0.001) aWITINLLNINA FApEHE Friedman test

with Wilcoxon correction WU31 NIgaIWANAT RPE LWan
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gnanwluudazdanan (p<0.001) lag RPE ﬁmaga‘ﬁ'q@lu
WIfifl 2 2a9M1Inasay (WA RAYINY 16.3£0.4 uas
INANDINAYINAL 16.6£0.4) Laz RPE ﬁﬁwﬁwqﬂumﬁﬁl
5 Tuga9Wnflu (waT iy 8.4£0.3 waziwandedien
WYiNAU 8.8+0.3) LLafoiaLﬂ%'m_ll,ﬁﬂmm'jwmjuﬁmaﬁﬁ
Mann-Whitney U wunlugnsinAulumiiifi 2 iwemeds
TBNUA RPE ganiuwemneaeaiinfmanmaia (0=0.04)
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Figure 4 Gender differences in rating of perceived exertion scale (RPE) to the heart rate maximizer test. Data are presented as mean+SEM at rest,
every 30 seconds during performing the test and every minute of recovery period for five minutes. SEM: standard error of mean; RPE: rating

of perceived exertion scale; RPEr: rating of perceived exertion scale in recovery period; s: second; *significant between gender (p<0.05).

fU TN UIZAUNRIINID BT (energy expenditure, EE) LRZFIUNNINA AN TIATIZANANIIRAR Independent

Table 2 L&aIf1 EE Waz EE per minute (AU3xamh student t-test WuiNA1 EE Waz EE per minute Llweae
o @ {6 o . P2 ' o ' a ' v o w aa
TAUNEINUNLTRanhinaun) VBIDNFENATYNI Y gamﬂw,wemtydamuﬁuymmymaam (p<0.01)

Table 2 Energy expenditure (EE) during the heart rate maximizer test (mean+SD).

All participants Males Females p-value
(n=100) (n=50) (n=50)
EE (kcal.) 27.2+5.8 30.4+4.6 24.0£5.0 <0.01
EE per minute (kcal.min™) 13.6£2.9 15.2+2.3 12.0+2.5 <0.01

Note: EE: energy expenditure, kcal: kilocalories.
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