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 ABSTRACT 
 
Background: Borg’s rating of perceived exertion (RPE) scale has become an accepted 
tool in both the assessment and prescription of exercise. To date no studies have 
reported the use of RPE as a proxy indicator of heart rate in the Philippines and thus it 
is yet to be determined whether or not RPE presented as a good alternative exercise 
measurement tool. Objective: To determine if the Borg’s category ratio scale can be 
used as a proxy indicator of heart rate among Filipino elite cyclists. Methods: Secondary 
data were utilized from a study that used RPE and heart rate as variables. Eight trained, 
apparently healthy, male elite Filipino cyclists from the Philippine Sports Commission 
were asked to perform the exercise proper. Using a cycle ergometer, a  five-minute 
warm up with an exercise intensity of 75-100 watts maintaining 90-100 revolutions per 
minute (rpm) was employed. Intensity was increased by 50 watts after each stage of 
exercise (150 watts maintaining 90-100 rpm during stage 1 and 200 watts maintaining 
90-100 rpm during stage 2 until nth stage). Heart rate and RPE were measured every 
five minutes until termination period where athletes cannot anymore sustain additional 
load. Results: Heart rate measures increased as the rate of perceived exertion went up. 
Heart rate showed a positive significant correlation with rate of perceived exertion using 
the Pearson’s analysis. The regression analysis was significant and the fitted line plot 
derived a formula to predict heart rate as follows: hr = 116.3 + 7.5cr. RPE set at ≥ 5 for 
positive RPE and < 5 for negative RPE showed a sensitivity of 0.83 and a specificity of 
0.91 with a positive predictive value of 0.90. Conclusions and Recommendations: 
Borg’s scale of perceived exertion can approximate the heart rate to a certain extent 
during exercise thus can be used as a low end means of regulating physical activity in 
place of heart rate monitors. However, to validate the results of the study, more subjects 
should be covered and more studies of different physical activities should be done to 
improve the predictive ability of the derived formula.  
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INTRODUCTION 
 
         Gunnar Borg first studied perceived exertion in 1962 in an attempt to quantify the 
psychological feeling of physical exertion in relation to the actual physiologic work being 
performed. The first studies attempted to match perceived and actual force exerted by 
subjects. Subjects exerted an initial force, then exerted what they thought was half of 
that initial force. It was found that subjects estimated their force in a predictable manner 
in relation to actual force exerted. While it was easy to quantify an individual’s 
perception of work, a comparison between individuals was not possible. The desire to 
provide a means of comparing the perceptual responses between individuals prompted 
Borg to develop a scale where subjective ratings of physical exertion could be made 
relative to each individual (Borg, 1998) Heart rate monitors on the other hand are 
basically wireless electronic devices that measure pulse in beats per minute. Heart rate 
monitors measure the intensity and quality of workout and acts as a guide in evaluating 
one’s performance so that by using heart rate monitor, one can maximize every 
cardiovascular workout. (Edwards, S.C. 1997). Heart rate monitors are high end means 
of measuring and regulating physical activity. The need for alternative proxy indicator of 
heart rate is looked into. The study aims  to determine specific heart rate ranges that 
correspond to different rates of perceived exertion. It also aims to correlate rpe scores 
to heart rate scores and to generate a formula in computing predicted heart rate using a 
given rate of perceived exertion. 
 
 
METHODOLOGY  
 
This is a correlation study to determine the relationship between the heart rate (hr) and 
rate of perceived exertion (rpe) among elite Filipino cyclists. Proposal was submitted for 
review and was approved by the FNRI technical committee. The participants in this 
study were eight apparently healthy elite cyclist of the Philippine National Cycling Team. 
These athletes have already competed in local and international cycling events and are 
engaged in cycling daily for at least two or more hours. The elite cyclists were asked to 
perform a braked cycle ergometry using the Monark cycling equipment (see figure 1). 
During the initial stage, a five-minute warm up with an exercise intensity of 75-100 watts 
maintaining 90-100 revolutions per minute (rpm), measured by the cadence unit, was 
applied. Heart rate was measured using the polar brand hr monitors (see figure 2) 
attached to each athlete. The athletes were asked to note their rate of perceived 
exertion using the Borg’s category ratio scale (see figure 3) after each stage of the 
exercise proper. Exercise intensity was increased by 50 watts after each stage of 
exercise – 150 watts maintaining 90-100 rpm during stage 1 and 200 watts maintaining 
90-100 rpm during stage 2 until termination where participants cannot anymore sustain 



additional workload. Descriptive statistics were used to generate values for mean, 
standard deviation, minimum and maximum values of hr for each rpe. Kolmogorov-
Smirnov test was employed to assure data normality. Correlation was analyzed using 
the Pearson’s test considering <.01 to be the level of significance. Regression analysis 
with fitted line plot was done to generate predictive equation for hr. 
 
 
                                                                                  Borg’s Category Ratio Scale 0-10 
                                                                                  Rate of Percieved Exeption 
 
                                                                                  0 Nothing at all         
                                                                  0.5  Extreamely Weak 
                                                                                  1 very Weak 
                                                                                  2 weak light 
                                                                                  3 moderate 
 Figure 1. Monark Cycle Ergometer             4 somewhat strong 

                                                 5 strong Heavy  
                         6 

                                            7 very strong 
                       8 
                       9  

        Figure 2, Heart Rate Monitor                10 extremely strong (almost   
                                                                                    maximal) 

                                     * Maximal 
                             Figure 3. Borg’s Category Ratio  Scale Chart 

 
RESULTS 
 
Table 1. Mean Age, Height and Weight of the Subjects Participants 
 

 N Mean SD Minimum Maximum 
Age(years) 
Height (cm) 
Weight (kg) 

8 
8 
8 

24 
167.146 
62.162 

5.0864 
4.1958 
4.3342 

17 
162.00 
57.00 

33 
175.50 
67.90 
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Table 2. Mean, Median and Range of Heart Rate Scores by Rpe, Warm-Up to 
Termination  
 

RPE 
 

MEAN HR ±SD 
 

# of Cases 
 

Range 
(Min-Max) 

Median 
Values 

 
0 116.11±24.044 9 75-158 118.00 
1 112.07±16.021 14 90-142 111.00 
2 131.80±25.222 15 93-185 131.00 
3 142.83±21.775 12 110-176 143.00 
4 152.11±11.377 10 137-171 153.00 
5 165.31±23.074 13 134-195 161.00 
6 165.50±0.707 2 165-166 165.50 
7 174.31±9.321 16 163-196 171.50 
8 172.75±6.185 4 166-181 172.00 
9 175.00±6.458 8 170-189 172.50 

10 183.20±5.202 10 173-190 183.50 
At RPE=0, the mean and median heart rate was higher than the heart rate from RPE 1 
to 10. Starting at RPE level 1, there is a tendency for heart rate to go up as the level of 
perceived exertion increased 
 
 
    

 

Figure 4. Regression Model of Heart Rate and Rate of Perceived Exertion 

The fitted regression line and the derived formula to predict heart rate is as follows: hr 
=116.3 + 7.5cr. The figure also shows that about 62% of the variation in heart rate can 
be attributed to the perceived exertion rate from the Borg’s scale. 
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Table 5. Test of Sensitivity, Specificity and Positive Predictive Value for RPE 

TEST 
 

Sensitivity 
 

Specificity 
 

+Predictive Value 
 

RPE CUT-OFF (5) 
 

0.83 
 

0.91 
 

0.90 
 

 

The Borg’s scale can detect 83% of heavy and very heavy exertion (sensitivity), while 
91% of light and moderate exertion (specificity) can be classified by the Borg’s scale 
among the athletes. This category scale has a predictive value of 90%.  

CONCLUSIONS 

The Borg’s scale can be a proxy  measure of physical exertion. The mean, median and 
range for heart rate showed a tendency to increase with increase in rpe.Borg’s scale 
significantly correlated with the heart rate measures. Borg’s perceived exertion 
contributed to 62 % of the variation in heart rate of the elite athletes.   

RECOMMENDATIONS 

Include athletes of other sports as well as non-athlete population in future studies. 
Determine feasibility of the Borg’s scale for use among children in a larger sample. 

 

 

 

   


