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Comparison between Heart Rates and
Borg’s Scale as a Tool to Evaluate Physical Workload

Byoung Hoon Kim' « Ji Young Park' - Sangwoo Tak'*

'EHS Feum Scientists and Professionals Coop
ZInstitute of Health and Environment, Seoul National University

ABSTRACT

Objectives: To examine the associations of borg's scale with actual heart rates of workers and energy
consumption during their physical work.

Methods: A total of 72 workers performing physical activities in postal service, ceramic manufacturing, and
metal manufacturing participated in heart rate measurement for 1 work shift using the activity meter(A360)
and responded to a borg’s scale questionnaire.

Results: In consistent with previous findings, we presented high correlation between borg's scale and energy
consumption measures among workers performing physical activities(r=0.89) while post-work average heart rate
showed nearly no correlation with post-work borg's scale (r=0.09). We proposed a set of adjustments when using
borg's scale to estimate physical workload for those workers engaged in physical activities during the majority of
their work shift.

Conclusions: Our findings suggest that a caution should be paid to when using Borg's scale to estimate heart
rates during physical activities as well as energy consumption as the product of heart rate measurements.

Key words: Borg's scale, energy expenditure, rest heart rate, work heart rate, workload
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Table 1. Demographic characteristics of participants by occupational group (n=72)

Postal worker Ceramic manufacturing worker Metal manufacturing worker Total
_ (n"=19) (n"=18) (n"=35) (n'=72)
Variables A R R
Mean£SD* ange Mean+SDT ange Mean+SDT ange Mean+SDT
(min, max) (min, max) (min, max)

age (years) 44.5(6.5) 37, 59 45.1(7.2) 30, 58 35.5(8.8) 24, 58 40.2(9.0)
weight (kg) 68.1(6.4) 59, 80 71.5(10.3) 57, 88 71.6(10.0) 50, 90 70.1(9.3)
height (cm) 171.04.00 161, 176 171.4(6.8) 160, 181 174.4(5.7) 158, 182 172.8(5.8)

work hour per shift

(hours) 10.6(1.8) 8, 15 9.6(0.7) 8, 10 8.7(1.2) 8, 12 9.5(1.5)

n : Number of persons T MeantS.D. : Arithmetic meantStandard Deviation

v} L=Expto] 7B 71 10.8A17H(+ 1.8 SD)o.& A Aol 7H} A YERdth =5A17ko] 71 HHOA|Z
Bt A9 A71R1 9.5((+ 1.5 SD)AIZE Bt eF 1A]7F o]AhollA borg’s scale B H-7t A YERGA
o ©A ZAE SAFCZE FoustA] ASktHTable 2).

(H=A )

N

2. & M=29| borg’s scale ) AEE A MF 2| borg’s scale

1) B 2 M39| borg's scale AL 3040 1|k, 30-40A] BTk, 40-5041 BT, 504
2] A AGQAp Wle S fEE FHkll o= FEsto] A9 A F9 borg's scale ERRIgH

borg’s scale Ha 88.1(x 19.8 SD)°|, &Y & A} A7) ZY A borg’s scaled] xfol= BAFC

borg’s scale®] B2 151.1(+ 28.8 SD)°IAtt. 2 2 7o SR, 2] Tl v R (p<0.05)

TR gRls) B, 2 A AL HH asARto]

)

O

104.02 7P =3ou A A5 AZolof gojAds 3. A W e

Z7AE EEAREC] 7MY e Ao® A E 1) Zd XY M| et

o Ad=71e] Z“Q A borg’s scale®] Aol SAF L A A AGRY] o Al AR = B 701
E fov] stHa, A Fol= v AR p<0.05).  beats/min(+ 6.3 SD)2.& Hl| ALY B 65.4

2+ Sof gRlIgh borg s scale 2N TI|AR 5 beats/min(+ 4.1 SD), E7|AR =SR-S 70.6 beats/

Table 2. Distributions of borg’s scale (pre— and post-) by occupational group (n=72)

Postal worker Ceramic manufacturing Metal manufacturing Total
(n'=19) worker (n'=18) worker (n’=35) (n'=72)
Borg's scale Mean+SD Range Mean+SD ' Range Mean+SD Range MeantSD*
(min, max) (min, max) (min, max)
Pre—work 104.0(26.7) 70, 150 86.6(11.9) 70, 110 82.5(18.5) 60, 120 88.1(19.8)
Post-work 173.1(23.3) 130, 200  166.5(15.3) 140, 180  138.6(26.5) 90, 180 151.1(28.8)

Difference (post - pre) 77.5(21.2) 40, 100 81.5(23.6) 40, 110 63.3(32.1) 0, 120 70.4(29.1)
n : Number of persons T Mean+S.D. : Arithmetic meantStandard Deviation

Table 3. Distributions of borg’s scale (pre— and post-) by age group (n=72)

under the age of 29 30-40 40-49 50 over
Borg's scale MeanzSDT MeanzSDT Mean£SDT Mean+SDT
Pre-work 97.5(17.1) 83.8(15.0) 80.67(13.4) 101.7(27.6)
Post-work 127.0(25.0) 151.7(27.0) 151.7(25.2) 169.6(26.8)

n : Number of persons T Mean+S.D. : Arithmetic meantStandard Deviation
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Table 4. Distribution of heart rate measurements (pre— and post-) by occupational group (n=72)

Postal worker Ceramic manufacturing Metal manufacturing Total
(n"=19) worker (n'=18) worker (n'=35) (n'=72)
Heart rate (beats/min) MeanzSD® Range Mean+SD ' Range Mean+SD " Range Mean+SDT
(min, max) (min, max) (min, max)
Pre-work average 65.4(4.1) 58, 74 70.6(4.3) 65, 83 72.5(6.2) 63, 87 70.1(6.0)
Post-work average 106.2(7.4) 95, 120 100.9(9.6) 86, 116 104.8(8.6) 90, 126 104.2(8.5)

Difference (post - pre)  40.8(7.8) 29, 57 30.3(7.8) 21, 45 32.3(9.5) 15, 60 34.1(9.5)

n : Number of persons T MeanzS.D. : Arithmetic mean+Standard Deviation

Table 5. Distribution of heart rate measurements (pre— and post-) by age group (n=72)

under the age of 29 30-40 40-49 50 over
Heart rate (beats/min) Mean+SD ' MeantSD ' Mean+SD ' MeantSD T
Pre-work average 69.6(5.7) 72.5(6.9) 67.6(5.2) 69.8(4.0)
Post-work average 102.0(7.2) 107.2(8.2) 100.4(9.9) 105.2(6.0)

n : Number of persons T MeantS.D. : Arithmetic meantStandard Deviation

min(+ 4.3 SD), FEAIR = 5AES 72.5 beats/min(+ 4. X 2 Of|4X| AH[ZH

6.2 SD)°I, BAZHCE [ou|gt AolE EHAU Z2H & ZRAA] o[ A] AH|Fe] B2 5.7 Keal/min

(p<0.05). 24 T9] Hat A+ 104.2 beats/min(+ (£ 1.58D), AR =S A L 6.1 Keal/min(+ 1.5SD)

8.5 SD)Oo.2 Huji-FAE9 AL 106.2 beats/min(+ 2 Ad =991, AHEeSAEE 5.9 Keal/min(+

7.4 SD) E7|ARLZAHL 100.9 beats/min(+ 9.6 1.3SD) Z=7|AR s AR 5.0 Keal/min(+ 1.7SD)°]

SD), #EA R TAAE 104.8 beats/min(+ 8.6 SD)2. A3, EAA R Jou]gt XolE HPrKp(0.05).

2 BARLE [ou|gh Atol= HoJA] UTHp)0.05).

Aukzso] APA-AKE H]w ]9 rg,:_ﬁt Ao lesAkzo] 7F 5. OfLiX|AH|ZRt 2] & AHh 4= 2 borg’s scale

T =A RAEAT o] AH|ggat 2] %“T— Bt AdE 9] A=
0.892 ¥ =90} 2 & borg's scaled} o]

2) g &Y MZ 0 At AR ATAFTE 0.092 WS- A ERlEATG
AG7re] 2 A Aldr =9 Zpol= FAFOE {9 (p>0.05). 2 & borg’s scale2 2] & Ho+ AHr
0] oy, & 79| A= v AtHp>0.05). ol W2 IS EAh

Table 6. Comparison of Energy Consumption

Postal worker Ceramic manufacturing Metal manufacturing Total
(n'=19) worker (n'=18) worker (n'=35) (n'=72)
MeantSD* Range Mean+SD ' Range MeantSD* Range Mean+SD
(min, max) (min, max) (min, max)

E”erg(VKCg‘f/”rzfnr;‘p“O” 50 (13) 40,86  50(1.7) 29,79 61 (15 33, 93 5.7 (1.5)

n : Number of persons T Mean+S.D. : Arithmetic meantStandard Deviation

Table 7. Pearson Correlations between energy consumption and post-work measurements

Post-work average heart rate Post-work borg’s scale

Energy Consumption (Kcal/min) 0.891 0.093
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Figure 1. Scatter—plot and estimated regression coefficient between energy consumption and post-work heart rates
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Q3}t} 550, SA =547} H18M= borg's scale
9] g -=wol(between days variability) 22 Z+
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o7 HWoE Q).
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