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PURPOSE: To investigate the effect of a 4-week training using a laboratory index on the competition record of elite female middle-dis-
tance runners.

METHODS: A female, middle-distance, trained runner with the following characteristics: age, 20 years; height, 168.7 cm; weight, 64.3
kg; 27.2% fat; and VO,max, 56.4 VO, mL/kg/min; volunteered to participate in this study. Before the training program, the participant
took part in a 1,500-m track and field national event in April and the onset of blood lactate threshold was analyzed using (OBVA/
vOBLA), VO.max/vVO.,max, and tVO.max tests. After completing the 4-week training program, the participant again took part in the
1,500-m track and field national event in May and her parameters were reassessed using the OBVA/vOBLA, VO,max/vVO,max, and
tVO,max tests.

RESULTS: Pre- and post-training indicate that vVO.,max did not improve; however, tVO.max (206 seconds pre-training vs. 251.51 sec-
onds post-training) and VO,max (56.4 vs. 59.3 VO, mL/kg/min)significantly. However, this improvement in relative VO, was due to
weight loss, and the absolute value of VO, (3.63 vs. 3.62 L/min) did not change. The 1,500-m race record in track and field events
decreased significantly from a pre-training value of 5 minutes 03 seconds to a post-training value of 4 minutes 52 seconds.

CONCLUSIONS: The results of this study indicate that utilizing laboratory indicators including vVOBLA, vVO,max, and tVO.max may
be extremely valuable when prescribing training programs for middle-distance runners.
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Table 1. Characteristics of Participants
Age (yr) Height (cm) Weight (kg) Body fat (%) FFM (kg) BMI (kg/m?)
20 168.7 64.3 27.2 46.8 226
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Table 2. Training program
Variables Intensity (%vVO.max) Speed (km/h)  Duration (per session)  Frequency (per week)
Warm up/cool down 57-67%/57% 10.2-12 20-25 min/12 min For every session
LT 72% 13 45-60 min 2
OBLA 80.5% with 5 min easy run at 60% between sets. 14 40 min (2x20 min) 1
Interval training 6 intervals at 95% for 2 m 7 s-28 s (62-72% tVO,max) with 17 6X2min7s-28s 2

2 min 20 s-30 s easy run at 60% between sets

Free run 67-100% 12-18 30-60 min 1

LT, lactate threshold, =2 mmol/L; OBLA, onset of blood lactate threshold, =4 mmol/L; WO max, speed at VO.max; tVO.max, time at VO.max.
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Table 3. 6 repetitions at 95% vWO,max for 62-72 tVO.max interval training program

Weeks Interval training program Distance (m) HR (bpm) HRmax (%)  Time (min:sec) VO, (mL/kg/min) VO.max (%)
Istwk  6rep.at 95% vVO,max for 62% tVO,max 3,600 184 94.8 2:05 526 933
Recovery Run 2,400 166 85.6 2:12 39.7 704
2ndwk  6rep. at 95% vWO,max for 72% tVO.max 4,200 180 92.8 2:31 493 874
Recovery Run 2,400 165 85.1 2:26 39.2 69.5
3rdwk  6rep.at 95% vWO,max for 72% tVO.max 4,200 182 93.8 2:26 50.9 90.2
Recovery Run 2,400 162 835 2:30 376 66.7
4thwk  6rep. at 95% vWO,max for 72% tVO,max 4,200 176 90.7 2:25 46.8 83.0
Recovery Run 2,400 155 799 2:28 336 59.6
Average 6rep. at 95% vVO.max for 62-72% tVO,max 4,050 180.5 93.0 02:21.75 49.9 88.5
Recovery Run 2,400 162 835 02:24 375 66.5

The recovery run was performed for 2 minutes 20 seconds at an intensity of 60% vVO.max, 10.2 km/h; vWO.max was 18 km/h; 95% vWO,max was 17 km/h;
62% tVO.max was 2 min 7 sec; 72% tVO.max was 2 min 28 sec; recovery run.

-@ InT.T.vWO,max (6 rep.) @ 2x20 min vOBLA
© 60% WO,max (2 min 20's) © 60% VWO;max (5 min)
62% tVO,max 72% tVO,max
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'g_ 180 'g_ 170 L
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Fig. 1. Monitoring results of heart rate response following 4 weeks of (A) high-intensity interval training (6 repetitions at 95% vWO,max) and (B) OBLA train-
ing programs (2 x 20 minutes).
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Table 4. 2 repetitions at vVOBLA for 20 minutes training program

Weeks OBLA training program Distance (m) HR (bpm) HRmax (%) Time (min:sec) VO, (mL/kg/min)  VO.max (%)
1st wk vOBLA 9,340 174 89.7 20:00 464 823
Recovery Run 1,700 157 80.9 5:00 343 60.8
2nd wk vOBLA 9,340 181 933 20:00 50.9 90.2
Recovery Run 1,700 156 80.4 5:00 339 60.1
3rd wk vOBLA 9,340 181 933 20:00 50.7 89.9
Recovery Run 1,700 158 814 5:00 346 61.3
4th wk VvOBLA 9,340 173 89.2 20:00 453 80.3
Recovery Run 1,700 153 789 5:00 328 58.2
Average VOBLA 9,340 177.3 914 20:00 483 85.7
Recovery Run 1,700 156 804 5:00 339 60.1

The recovery run was performed for 2 minutes 20 seconds at an intensity of 60% vWO.max, 10.2 km/h; The speed of OBLA was 14 km/h.

Running economy (relative) Running economy (absolute)
55 351
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Fig. 2. Changes in running efficiency (RE) before and after 4-week of training. (A) Relative VO, (mL/kg/min). (B) Absolute VO, (L/min).
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Table 5. Anthropometry, Performance and test measures before and after
4-week of training

LIS traz:ieng* tr:icr);rtwg“ A 66)
Anthropometric
Height (cm) 168.7 168.7 -
Weight (kg) 64.3 61.1 132
Fat (%) 27.2 248 124
FFM (kg) 46.8 46.0 10.8
BMI (kg/m?) 226 215 1.1
Performance
1,500-m time (min:s) 5:03 4:52 111(13.8%)
1,500-m speed (m/s) 495 513 10.18
1,500-m speed (km/h) 17.82 18.49 10.67
Physiological test
VO.max (L/min) 3.63 3.62 -
VO,max (ml/kg/min) 56.4 59.3 129
HRmax (bpm) 194 195 -
HR at LT (bpm) 170 175 15
Lactate at LT (mmol/L) 238 227 -
Speed at LT (km/h) 13 14 N
HR at OBLA (bpm) 175 184 19
Lactate at OBLA (mmol/L) 3.77 3.71 -
Speed at OBLA (km/h) 14 15 10.8(15.52%)
vWO,max (km/h) 18 18 -
tVO.max (seconds) 3:26 4:11.51 145,51 (124.03%)
Training volume (km/week) 114 90.9 120.5 (4 18.4%)

LT, lactate threshold, =2 mmol/L; OBLA, onset of blood lactate threshold,
=4 mmol/L; vWO,max, speed at VO,max; tVO,max, time at VO,max.
*Pre-training, 10 days before the start of the National University Athletics
Championships in April; ‘Post-training, 3 days after the end of the National
Athletics Competition in May.
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