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INTRODUCTION
With the start of the serious training work for the next season 

each athlete must determine his/her lactate threshold (LT) and its 
corresponding zones of work load intensity. Heart rate monitors 
(pulse testers) are most widely used tool for monitoring training load 
during training sessions and competitions. Eventually we defined the 
intensity zones for all respondents and discussed issues related to the 
intensity in cycling and different methods of its measurement.

It is known that in cycling and some other cyclic sports speed 
itself can not be a criterion for how athlete performs. Factors such as 
wind, slope, pavement, air flow, equipment, make competitors speed 
very poorly informative about how cyclists perform. So, despite 
huge technological progress in recent years, the topic is up to date 
and attract attention of specialists in the field in sport and cycling in 
particular.

With the start of the serious training work for the next season 
each athlete must determine his/her lactate threshold (LT) and its 
corresponding zones of work load intensity. This is a key point in 
the training process and foundation without which we could not be-
gin implementation of any meaningful training plan. Although in our 
methodical literature as is if imposed the term anaerobic threshold, 
in our study we use lactate threshold instead.

Many authors recommend setting a pulse training zones build 
on some percentage of maximum heart rate of athlete (Friel, (2009). 
Already accumulated vast experimental and practical experience 
shows that the percentage of maximum heart rate at which athletes 
reach their LT varies greatly. So if the heart rate of lactate threshold 
(HRLT) of athlete is for example 80% of the maximum, and for an-
other one is 90%, and both train at 90% the training effect will be dif-
ferent. From this logically it follows that any meaningful definition 
of heart rate training zones should be made based on HRLT instead 
of maximum heart rate values. In publications defining heart rate 
training zones based on HRLT authors (Hopker, James, & Jobson, 
2014) give very similar values for the different zones (see Table 1.).

Table 1. Heart rate training zones based on HRLT
Taining aim Zone Rpm % of HRLT

Recovery 1 <10 65-81
Aerobic training load 2 10-12 82-88
Pace 3 13-14 89-93
Sub threshold training load 4 15-16 94-100
Over threshold training load 5a 17 101-102
Aerobic development 5b 18-19 103-105
Anaerobic development 5c 20+ 106+

The aim of the following study is to approbate in practice the 
methodology for determining the stages of HRLT.

METHODS
Although such measurement of the intensity to seem quite at-

tractive and neatly, using heart rate monitors (pulse testers) have a 
lot restrictions and conditions that coaches and athletes must comply. 
First, we must note that heart rate frequency is quite fickle indicator, 
which may vary due to a number of reasons as temperature, humid-
ity, food, disease, overtraining, current condition of the athlete, etc. 
(Jeukendrup, & Van Diemen, (1998). 

Respondents of the following study were 6 active sportsmen, 
cyclists of Cycling club “NSA” aged between 16 and 20 years and 
sport experience between 2 and 6 years. Competitors were subjected 
to three different test to determine the LT through three consecutive 
Saturdays during intermediate training period in November. During 
this period the training plan included relatively low training load – 
around 7 training hours per week including low intensity general 
training. All three tests were conducted on a exercise bike after a 
light load training session on Thursday and rest day on Friday.

RESULTS
The first test was conducted using the following algorithm:
• 5-minute duration warm up with 20 km/h pace;
• Start of the actual test with 24 km/h pace and increase of 

speed with 2 km/h at the end of every minute;
• Monitoring heart rate and rpms at the end of every minute;
• Monitoring lactate levels during work at the begging and 

on every third minute until it reaches levels up to 6 mmol/l;
• Passive recovery monitoring lactate concentrations every 

three minutes until levels get lower than the highest measured level 
during load.

The second test was conducted using the following algorithm:
• Warm up – 5 minutes with 20 km/h pace, 1 minute with 34 

km/h pace, 5 minutes with 20 km/h pace;
• Passive recovery around 3-5 minutes until lactate concen-

tration drops below 2 mmol/l;
• Riding with38 km/h pace until heart rate zone reached;
• After reaching heart rate zone marking start of the 20-min-

utes countdown clock;
• After the 20-minutes countdown clock during which re-

spondent monitors only heart rate frequency and tries not to leave 
the designated zone with 4 beats per minute. The main task is to 
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ride with steady state intensity 16 by RPE scale. Speed is monitored 
every minute, then on the sixth minute and after that on every third 
minute a lactate levels are monitored;

• Also we monitor the average heart rate during the 20-min-
ute countdown clock.

The third test was conducted using the following algorithm:
• Warm up – 5-minute duration with 20 km/h pace, followed 

by 1-minute with 34 km/h pace and again 5-minutes with 20 km/h 
pace;

• 30-minute maximum intensity clock;
• Monitoring the average heart rate in the last 20 minutes.
Eventually we defined the intensity zones for all respondents 

and discussed issues related to the intensity in cycling and different 
methods of its measurement (see Table 2.).

CONCLUSIONS
1. We believe that applied research methodology for deter-

mining HRLT and intensity zones is effective. It gives us reliable 
results with which we can start work at the beginning of the training 
year.

2. Research data analysis from the first testing, compared 
with the second and third indicate that it provides reliable HRLT 
results. Obtained values for lactate concentration in blood and power 
levels can not be a real mark. The power (speed) and lactate concen-
tration around the threshold can be found only through steady state 
test.
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Table 2. Intensity zones
Respondent HRLT Zone 1 Zone 2 Zone 3 Zone 4 Zone 5а Zone 5в Zone 5с

A 184 121-152 153-164 165-172 173-183 184-187 188-194 195-201
B 178 116-146 147-159 160-166 167-177 178-181 182-187 188-194
C 171 112-139 140-152 153-160 161-170 171-174 175-180 181-187
D 183 120-151 152-163 164-171 172-182 183-186 187-193 194-200
E 175 115-143 144-156 157-163 164-174 175-178 179-184 185-191
F 156 102-125 126-138 139-145 146-155 156-159 160-164 165-170
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