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Reliability of heart rate maximizer test using jumping jack

in assessing cardiovascular fitness
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Objectives: The purpose of this study was to determine the reliability of a heart rate maximizer test using jumping

jack to evaluate cardiovascular fitness in young adults.

Materials and methods: Twenty healthy young adults (mean age 21.20+0.95 years) underwent two minutes of
the heart rate maximizer test, followed by 10 minutes of seated rest on two occasions separated by seven days.
Variables included resting heart rate (HR.), peak heart rate (HR..«), heart rate after testing at 1 and 2™ minute,
heart rate recovery at 1*and 2™ minute (HRR1 and HRR2), systolic blood pressure (SBP) and rating of perceived
exertion (RPE) were evaluated. Reliability of the test was analyzed by intraclass correlation coefficient (ICC), standard

error of measurements (SEMs) and coefficient of variation (CV).

Results: All HR variables were excellent reliable (ICC = 0.90-0.98; SEMs = 1.14%-7.89%) as well as SBP variables
(ICC =0.90-0.91; SEMs = 2.87%-3.70%) with less than 15% of CV except HRR1 (CV = 29.8%). RPE measurements
were slightly less reliable (ICC = 0.62-0.75; SEMs = 3.13%-7.42%; CV = 5.1%-14.8%) than HR and SBP measurements.

Therefore, both HR and SBP variables can be reliably applied in the heart rate maximizer test.

Conclusion: Heart rate maximizer test using jumping jack showed high reliability and it could be useful for accessing

cardiovascular fitness in healthy young adults.
Bull Chiang Mai Assoc Med Sci 2016; 49(3): 344-354. Doi: 10.14456/jams.2016.34
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(Table 1)

Table 1 Characteristics of subjects. Values are presented as means+SD.

All participants (n=20)

Age (years) 21.20+0.95

Height (cm.) 164.85+10.16
Weight (kg.) 60.33+13.53
BMI (kg.m?) 21.9843.25
Average HRTrials 1 (bpm) 76.25+9.12
Average HR Trials 2 (bpm) 76.65+9.49
%HR e Trials 1 89.21+4.43
%HR Trials 2 89.21+3.78
Abnormal signs or symptoms no

Note: bpm: beats per minute; cm: centimeter; kg: kilogram; kg.m: kilogram per square meter; BMI: body mass index; HR,..: maximal heart rate;

HR,..: resting heart rate
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2. AT ADVDINIINATOUSASINITLAK
vasI lgegangnisnszlaaay

U3 HR uae SBP fildanmsiadussmsnasey
aanmidusasialagigadioniinizlanauiidl 1CC
8g321%319 0.90-0.98 luvmeiaauds RPE fen ICC
88321319 0.62-0.75 muﬁhmfmﬂm@Lﬂﬁauuwmig']u

2997770 (SEMs) WU @uils HR dd1 SEMs agszning
1.89-3.35 A336i0W1i euLs RPE flenagazning 0.19-1.20
uazeauly SBP ﬁmagsmn 3.23-5.53 dadLtuaslIan
fnIuAaNNLLIUTIUDaINITIA (CV) WU @uls HR,
RPE uaz SBP {1 CV 983z 4.6-29.8%, 5.1-14.8%
U8z 9.1-12.3% aNs1aU (Table 2)

Table 2 Intra-class correlation coefficients (ICC), 95% confidence interval (95% CI), standard error of measurements

(SEMs) and coefficient of variation (CV) of all measurements (n=20).

MeanzSD ICC 95% CI SEMs CV (%)
Measurements
Trial 1 Trial 2

Primary outcomes

HR (bpm)

Average HRrs 76.25+£9.12 76.65+9.49 0.98 (0.94-0.99) 1.89 10.9
(2.67%)

HRpeak 177.35+8.85 177.35+7.60 0.94 (0.84-0.97) 2.01 46
(1.14%)

HRI 0 135.50+11.57  134.35£11.76 0.96 (0.89-0.98) 2.33 8.6
(1.73%)

HRr2min 115.75+11.73  116.35£11.43 0.93 (0.84-0.97) 3.06 10.0
(2.64%)

HRR1 41.85+12.70 43.00+12.60 0.93 (0.82-0.97) 3.35 29.8
(7.89%)

HRR2 61.60+£13.20 61.00+£13.08 0.90 (0.77-0.96) 2.40 12.8
(4.03%)

Secondary outcomes

RPE

Average RPE 6.10£0.31 6.10£0.31 0.62 (0.28-0.85) 0.19 5.1
(3.13%)

RPEeax 16.75+2.00 15.65+2.81 0.75 (0.48-0.90) 1.20 14.8
(7.42%)

SBP (mmHg)

Average SBP . 112.70+9.40 112.43+11.01 0.90 (0.75-0.96) 3.23 9.1
(2.87%)

SBPrmin 150.15+19.72  149.25+17.17 0.91 (0.78-0.96) 5.53 12.3
(3.70%)

Note: bpm: beats per minute; min: minute; mmHg: millimeter mercury; HR: heart rate; HR..: resting heart rate; HR,...: peak heart rate; HRr .

heart rate during recovery period at 1° minute; HRr,,,: heart rate during recovery period at 2" minute; HRR1: heart rate recovery at 1%

minute; HRR2: heart rate recovery at 2" minute; RPE: rating of perceived exertion; RPE..: resting rating of perceived exertion;, RPE,....

peak rating of perceived exertion;, SBP: systolic blood pressure; SBP,..: resting systolic blood pressure; SBPr,,,,: systolic blood pressure

during recovery period at 1% minute; SD: standard deviation.
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