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Abstract

Purpose

The initial acceleration phase is a critical determinant of overall performance in sprint track
cycling and requires a high level of mechanical power. This study examined the relationship
between specific 6-second all-out test on a cycle ergometer, non-specific countermovement

jump (CMJ), and acceleration performance in elite sprint track cyclists.

Methods

Fourteen elite male sprint track cyclists performed three tests: specific 6-second peak power
test (PPO) tests on a cycle ergometer Watthike Pro (PPTes), NON-Specific countermovement
jump (CMJ), and track-based acceleration tests on 62.5.m. Paired t<tests were used to analyze
differences in mechanical power between assessments (PPTes vs.. CMIJ), and Pearson’s

correlation was employed to examine the relationship between the variables.

Results

PPO generated in the PPTes was 2.3 times lower than calculated from CMJ (p < 0.001). The
statistical analysis revealed very large correlations between the tests’ results and acceleration
performance (from r = -0.72 to -0.87) depending on absolute or relative values. Track-based
acceleration test time was the highest related to CMJ height (r = -0.87, p < 0.001) and relative
mean power generated in the PPTes (r = -0.86, p < 0.001).

Conclusions

Key parameters from CMJ and PPTes are very largely correlated with each other and
acceleration performance in elite sprint track male cyclists. Therefore, they can be utilized in
sprint track cycling tests, providing valuable insights for athletes, coaches, and practitioners.
Further research with a longitudinal approach that allows for tracking changes and the

interplay between the analyzed variables is warranted.

Key words
elite athletes testing, peak power output, countermovement jump, anaerobic performance,

sprint cycling



1. Introduction

The initial acceleration phase is an important component of individual and team sprint
events in track cycling that are included in the Olympic Games program. The acceleration
phase during the first lap of sprint events is a critical determinant of overall performance. In
major competitions, teams that recorded faster opening laps demonstrated a significantly
higher likelihood of securing a medal [18]. Neuromuscular variables, such as maximum
strength and power, remain crucial factors determining first lap performance, compared to the
widely discussed metabolic approach [3,4,18]. Recent research published by Kordi and van
Rijswijk [18] has shown that the 15 m, 65 m, and 125 m split times are related to peak torque
and peak power output (PPO) normalised to system mass. In<turn, PPO is determined by
mechanical and morphological properties of muscles, such.as isometric cycling torque, peak
torque of knee extensors [17], quadriceps and hamstrings volume, and pennation angle of
vastus lateralis [16]. Moreover, important roles of activation-relaxation Kkinetics and
neuromuscular coordination across the continuum of possible movement frequencies were
reported [2]. Additionally, Douglas et al. [2] showed that during.a-maximal 500 m time trial,
PPO exists during the acceleration phase, that is before achieving maximal velocity. In
summary, the acceleration phase remains crucial for the sprint track cycling performance and
is associated with athletes’ mechanical power and lower-body muscle function.

In track cycling, various sport-specific or non-specific tests are performed to assess
muscle function for. athlete development [24], talent identification [19], and fatigue
monitoring during training session [14]. A specific method for measuring peak power output
in cycling is a 6-second all-out test on a cycle ergometer [8,12]. In contrast, a non-specific
approach is the countermovement jump (CMJ), a feasible, common, and practical tool used in
sports science. and strength and conditioning [19,22]. Although, both assessments are
commonly " used, the relationship between their results remains inconclusive [10,19].
Noteworthy, the need for research addressing testing methods in track cycling was recently
emphasized [24].

Therefore, we examined the relationship between mechanical performance from two
tests: i) a specific 6-second all-out test on a cycle ergometer; ii) non-specific
countermovement jump and acceleration performance in elite sprint track cyclists. We
hypothesized that results derived from both tests would correlate with the acceleration

performance.



2. Materials and Methods

2.1 Participants

Fourteen elite male sprint track cyclists participated in this study. Their characteristic
are as follows (mean + SD): age 23.6 + 3.3 (years), body height 177.4 + 4.5 (cm), body
weight (BW) 87.1 £ 6.5 (kg), percentage of body fat 11.8 + 3.2 (%), training experience 9.5 +
3.5 (years). All the participants were members of the Polish elite national team, routinely
competed in sprint track cycling events, and were recruited with convenience sampling. The
exclusion criteria were: any chronic medical condition, any acute medical condition within
last 3 months, lower-limb injuries within last 6 months, any ongoing medication intake. Each
participant received written information about the benefits and risks of the the experiment,
and provided written informed consent. The study received approval from the Institutional
Senate Research Ethics Committee (project identification eode: 40/2025), and was conducted
in accordance with the Declaration of Helsinki.

2.2 Study design

The experimental protocol lasted one week and included two sessions performed on an
indoor cycling velodrome with 72 hours between (fig. 1). During the first day, participants
performed body composition analysis, non-specific countermovement jump (CMJ), and a
specific 6-second peak power test on a cycle ergometer (PPTss). The second session consisted
of track-based acceleration tests. Participants had one easy training day and one total rest day

before each testing-session. Both sessions were conducted at the same time of day (10:00

a.m.).
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Fig. 1 Study design protocol.



2.3 Anthropometry and body composition

All the anthropometric measurements were performed before breakfast, in the fasted
state. The WPT 200 medical scale (RADWAG, Radom, Poland) was used to measure height
and weight. The BMI-Quetelet’s index was calculated using the following formula: body
weight-body height?. Body composition was assessed by 2D ultrasound technology device
BodyMetrix™ BX-2000 (IntelaMetrix, Livermore, United States). The device has been
validated and provides a reliable measurement of the measured body fat [26]. Measurements
based on the Jackson and Pollock three-point scale and included the following points: on the
chest, waist and front of the thigh. Exact locations of these points were clearly shown by the
computer program Body View Professional Software (IntelaMetrix, Livermore, United
States). After recording subcutaneous adipose tissue thickness at each measurement body fat

and percentage of body fat in the total body weight were‘automatically calculated.

2.4 Countermovement jump test (CMJ)

Three maximal CMJ’s with 60 s between each jump using OptoJump (MicroGate,
Bolzano, Italy). Each CMJ started with.the subjects standing between two bars, with their
knees were fully extended and their hands on their hips to eliminate the influence of arm
swing. Cyclists were then instructed to descend to a self-selected countermovement depth and
to jump as high and quickly as possible. The average jump height (cm) was collected for each
time point for further data evaluation. Previous research published by Glatthorn et al. [9]
showed very high validity (intraclass: correlation coefficients (ICCs) 0.997-0.998) and
excellent test-retest reliability (ICCs ranging from 0.982 to 0.989). Peak power output from
CMJ (PPOcm;) was calculated using the Sayers et al. [23] equation:

PPO (W) = 60.7 - (jump height [cm]) + 45.3 - (body mass [kg]) — 2055 (1)
Also, relative peak power output per body weight was calculated (rPPOcwmj).

2.5 Specific 6-second Peak Power Test (PPTes)

The six seconds all-out sprint test was performed on a Wattbike cycle ergometer
(Wattbike Ltd, Nottingham, UK) to determine peak power output (PPOss), PPO expressed per
body weight (rPPOegs) mean power (MPOss) and mean power divided per body weight
(rMPQss). The test was preceded by a warm-up, which was carried out according to Herbert et
al. [12]. The warm-up consists of 5 min moderate intensity cycling at air breaking resistance
level 8, where rating of perceived exertion corresponds to 11-13 (light to somewhat hard)

incorporating two 3s all out bouts after 90 and 180s. After that followed 5 min recovery in the



seating position. Starting of the test was initiated following 5s countdown. The test employed
with a dominant leg initiating the first down-stroke from a standing position due to the
possibility of obtaining higher power [14,15]. The resistance was set at maximal load
including magnetic (level 7) and air (level 10). Participants were verbally encouraged to

maximal effort during the test.

2.6 Track-based acceleration test

This test session was carried out on an indoor 250 m length velodrome with a wood
surface, with a straight inclination at 12° and bands inclination at.42°. The Union Cycliste
Internationale (UCI) approved this velodrome to organize international track cycling events.
The exercise protocol started with a 15-minute track cycling warm-up using gear ratio 48:16
(chain ring:cog) with moderate intensity riding (rate of perceived exertion 3-5 on a 1-10
scale). After that, cyclists performed 5 minutes of mobility exercise and three short
accelerations (12.5m) (gear ratio 3.33). First from slow rolling and next from the starting gate
interspersed by 5 minutes of passive rest. The main part of the test.consisted of three maximal
start accelerations and sprints from the standing start at a distance of 1/4 lap (62.5 m) (gear
ratio 3.33) with 8 min of passive rest. Acceleration time (Tace) was measured by electronic
timekeeping system based on.dual-beam photocells. (Witty System, Microgate, Italy) with
accuracy 0.01s.

2.7 Inertial load and moment of inertia calculation

The ability of acceleration of the rider-bicycle system is represented by the inertial
load (IL) and was evaluated according to Gardner et al. [8]. The inertial load was calculated
from the equation:

IL=%1-G?(2)
where G is the gear ratio (in m) and | is the moment of inertia for the bicycle-rider system. In
turn, the moment of inertia (1) was determined as:
I=M-r2(3)

where M is the combined mass of the rider (including full racing outfit) and bicycle mass of

two additional tires and rims (in kg), and r is the outside radius of the bicycle tire.

The acceleration capacity of the rider-bicycle system was represented by inertial load (IL) and
was evaluated according to Gardner et al. [8]. The inertial load was calculated using the

following equation:



IL=%1-G?(2)
where G is the gear ratio (in m) and | is the moment of inertia of the rider-bicycle system. The
moment of inertia (1) was estimated using the commonly applied approximation:
I=M-r2(3)

where M is the combined mass of the rider (including full racing outfit) and the bicycle, with
additional consideration of the mass of the rims and tires, and r is the external radius of the
bicycle wheel. This approach is consistent with previously applied methods in cycling
research, where the equivalent moment of inertia of the bicycle—rider system is.approximated
based on total system mass and wheel radius [20].
2.8 Statistical analysis

IBM SPSS Statistics version 26 (IBM Inc., Chicago, IL, USA) and GraphPad Prism
(v. 10.4.1, GraphPad Software, USA) were used for data analysis. Data were shown as (mean
+ SD and coefficient of variation (CV). The Shapiro-Wilk test was used to assess the
normality of the distribution of the examined variables. After testing for assumptions, a paired
Student’s t-test was used to analyze differences in PPO between tests, and Pearson’s
correlation coefficient was calculated to-examine the relationship between the variables. The
calculated threshold values of correlation coefficients 0.1, 0.3, 0.5, 0.7, and 0.9 were
interpreted as small, moderate, large; very large, and extremely large correlations,
respectively [13]. For all analyses the level of p <0.05 was considered as significant.

3. Results
Table 1 presents the performance variables obtained from specific PPTes, non-specific
CMJ measurements, and Tacc. PPOss was lower than PPOcms (p < 0.001), similarly rPPOss
compared.to FPPOgemy (p < 0.001) (tab. 1).

Table 1. Results of track-based performance test, Specific 6-second Peak Power Test and

Non-specific Countermovement Jump (Mean £ SD and CV).

Mean + SD CV (%)

Track-based Performance

Tacc (S) 6.91 +0.14 2.1
Specific 6-second Peak Power Test
PPOss (W) 2118 + 245 11.6

rPPOgs (W/Kg) 24.3+2.0 8.2



MPOss (W) 1934 + 239 12.4
rMPQOss (W/Kg) 22.2+2.0 9.1
Non-specific Countermovement Jump

CMJ (cm) 50.8+5.0 9.9
PPOcms (W) 4974 + 480 9.7
rPPOcwms (W/kg) 57.1+3.4 5.9

Abbreviations: Tacc — acceleration time on 62.5 m, PPOss — peak power output in 6s test, rPPOgs — relative peak
power output per body weight in 6s test, MPOgs — mean power in 6s test, relative MPQgs — relative mean power
per body weight in 6s test, CMJ — countemovement jump, PPOcwm; — peak power output calculated from CMJ,
rPPOcwm; — relative peak power output per body weight calculated from CMJ.

The full correlation matrix is presented in table 2. Most importantly, Tacc was very
largely correlated with PPOgs (r = -0.73, p < 0.01), fPPOss(r = -0.80, p < 0.01), MPOss (r = -
0.78, p < 0.01), and FMPOss (r = -0.86, p < .001) (fig..2). Additionally, Tacc was very largely
associated with CMJ height (r = -0.87, p < 0.001) (fig. 2), absolute PPOcwms (r = -0.72, p <
0.01), and FPPOemi (r = -0.85, p < 0.001).

Tab. 2 Matrix of Pearson’s correlation coefficients.

Table 2. Matrix of Pearson’s corréelation coefficients.

Tacc | PPOes | rPPOg».| MPOg» | MPOg+ | CMJ | PPOcms | rPPOcmy

Tacc X -0.73** |1-0,80** | -0.78** | -0.86*** | -0.87*** | -0.72** | -0.85***
PPOess X 0.78** | 0.98*** | 0.77** | 0.79** | 0.94*** 0.65*

rPPOg¢» X 0.77** | 0.96*** | 0.87*** | 0.63* 0.88***
MPOQg> X 0.82*** | 0.81*** | 0.94*** 0.68*

rMPOQOg» X 0.89*** | 0.66** | 0.89***

CcMJ X 0.81*** | 0.97***
PPOcwm; X 0.68*

rPPOcmy X

Abbreviations: Tacc — acceleration time on 62.5 m, PPOs» — peak power output in 6s test, rPPOs- — relative peak
power output per body weight in 6s test, MPOg>— mean power in 6s test, rMPOg- — relative mean power per body
weight in 6s test, CMJ — countermovement jump height, PPOcm; — peak power output calculated from CMJ,
rPPOcwm; — relative peak power output per body weight calculated from CMJ. Statistically significant: * - p <
0.05, ** - p <0.01, *** - p < 0.001.
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Fig. 2 The Pearson’s correlation between Tacc and relative avgPOss (A), CMJ height (B).

Moment of inertia was equal 11.0 + 0.7 (kg-m?), and inertial load was 61.1 + 4.2
(kg-m?). There were found very large significant correlations with 1 and IL with'PPOss (r =
0.71, p <0.01), and large with MPOgs (r = 0.69, p < 0.01).

4. Discussion

The study examined the relationship between mechanical performance 6-second all-
out test, CMJ, and acceleration performance in elite sprint track cyclists. The results revealed
very large correlations between the specific PPTess, non-specific CMJ tests results and Tacc
with minimal inter-individual variability. These findings confirm an important influence of
neuromuscular capabilities.on aceeleration phase in sprint track cycling and provide novel
insight regarding relevant testing strategies.

The obtained-absolute and relative values confirm the elite performance level of the
tested athletes. Peak power output (PPO) was similar [15] or higher [14,16,19] compared to
previous findings in elite track cyclists. Similarly, the average CMJ height without arm swing
(hands-on-hips) was ~51 cm, exceeding the values reported by Lewis et al. [19], which further
indicates a high level of lower-limb explosive strength. The mean time to complete the 62.5 m
acceleration sprint (~6.8 s) closely reflects real-world conditions of the first lap in the Team
Sprint event [18]. Direct comparison of PPO between the specific (cycling) and non-specific
(Jump) tests revealed considerably higher values during CMJ, which supports previous
observations [10]. Therefore, a key strength of the present study is the inclusion of an elite
athlete cohort with confirmed training and competition status, enhancing the practical
relevance of the findings for high-performance sport.

Importantly, CMJ height showed the largest correlation with sprint time, exceeding the
associations observed with peak and mean power from the PPTss. This suggests that explosive

lower-limb force production and the ability to overcome inertia from a stationary start are key



determinants of performance over a short acceleration distance such as 62.5 m. CMJ
performance may better reflect the rapid force development characteristics required in the
early sprint phase before air resistance becomes the dominant constraint [22]. The very large
correlation between CMJ and PPQOss confirms previous findings regarding the relationship
between vertical jJump performance and anaerobic power, despite their biomechanical and
metabolic differences [10]. The results highlight the preliminary potential of both specific and
non-specific testing in applied settings. In particular, CMJ may represent a practical
alternative when ergometer testing is not feasible [16], for example in-talent. identification
programs [25]. This contributes to a better understanding of the.transferability of power
capabilities to sport-specific performance, in line with the concept of “bridging the gap.”

The importance of overcoming inertia during the initial acceleration phase'is further
supported by the relationships observed between bike inertial characteristics.and power output
generated in specific test on a cycle ergometer in the present study. Both the moment of
inertia and inertial load demonstrated large to_very large correlations with peak and mean
power during the PPTes. This suggests that athletes capable of- generating higher power
outputs are also better able to perform under _higher inertial conditions, which closely
resemble the mechanical demands of a standing start in track cycling. In consequence, more
powerful cyclists may be able to.implement a higher gear ratio potentially, but coaches should
be careful because large inertial loads may induce fatigue [8]. Previous research demonstrated
a large and significant relationship between quadriceps muscle thickness and inertial load in
sprint cyclists [14]. This association was interpreted as a consequence of the specific demands
of a standing start, which unlike a flying start requires maximal isometric quadriceps force
during the gate release phase to initiate movement and generate maximal power output [2,18].
Immediately after gate release, riders transition into the drive phase, during which maximal
power must be produced as rapidly as possible and maintained throughout the initial
acceleration [5,15]. Taken together, these findings highlight the importance of neuromuscular
qualities enabling rapid dynamic force generation against high inertia as a key determinant of

sprint acceleration performance.



track cycling, where gear ratio remains constant and no shifting is possible [18]. Although

OptoJump does not provide direct kinetic measurements (e.g., ground reaction force or rate of
force development), it is a validated, reliable, and widely accepted tool in both laboratory and

field settings [9]. The system estimates jump height based on flight time, which assumes a

than a precise " mechanical“description of ‘the"system. Future research should determine

whether the observed relationships remain robust over time and whether these tests can be
used for longitudinal monitoring of performance adaptations or fatigue. Since such
assessments are commonly used to track training responses, their-validation under different
environmental stressors such as hypoxia-or heat would be valuable. CMJ may be particularly
useful for fatigue monitoring and.injury prevention in sprint-based exercise [11]. Moreover,
future studies should include female athletes, individuals of different training levels, and other
performance contexts 0 improve generalisability [6]. This appears particularly important
considering the well-documented differences in absolute and relative power production
between male and female athletes, which may influence the relationships between
neuromuscular performance, inertial characteristics, and acceleration capabilities in sprint

track cycling [7].

5. Conclusions
CMJ height and relative power from PPTes may serve as feasible indicators of an
athlete’s ability to accelerate effectively in track sprinting. Although with caution, they might
be used interchangeably in an applied setting, at least in elite male cyclists. Further research,
especially with a longitudinal approach that allows for tracking changes and the interplay
between the analyzed variables, is warranted to validate the presented findings.

Acknowledgments

We would like to thank all track sprint cyclists who participated in this study.



Conflicts of interest

The authors declare no conflicts of interest.

Funding

This research received no external funding.

Data availability statement

The datasets supporting the findings of the current study are available from the corresponding

author on reasonable request.

References

1.

Dorel S., Hautier C.A., Rambaud O., Rouffet D., Van Praagh E., Lacour J.R., Bourdin M.,
Torque and power-velocity relationships in cycling: relevance to track sprint performance
in world-class cyclists, Int J Sports Med, 2005, 26(9):739-746, DOI:10.1055/s-2004-
830493.

Douglas J., Comment on: “Using Field Based Data to Model Sprint Track Cycling
Performance”, Sports Med Open, 2021, 7:60, DOI:10.1186/s40798-021-00348-0.

Dunst A.K., Griineberger R.A., A novel approach of modelling and predicting track cycling
sprint performance, Appl Sci, 2021, 11(24):12098, DOI:10.3390/app112412098.

Dunst A.K., Griineberger R.A., Holmberg H.C:, Modeling optimal cadence as a function of
time during maximal sprint exercises ¢can improve performance by elite track cyclists, Appl
Sci, 2021, 11(24):12105, DOI:10.3390/app112412105.

Ferguson H.A., Harnish C., Chase J.G., Using Field Based Data to Model Sprint Track
Cycling Performance, Sports Med Open, 2021, 7(1):20, DOI:10.1186/s40798-021-00310-
0.

Ferguson H.; Harnish C., Klich S., Michalik K., Dunst, A.K., Zhou T., Chase J.G., Power-
duration relationship comparison in competition sprint cyclists from 1-s to 20-min. Sprint
performance is more than just peak power, PL0oS One, 2023, 18(5):e028065,
DOI:10.1371/journal.pone.0280658.

Ferguson H., Harnish C., Klich S., Michalik K., Dunst A.K., Zhou T., Chase J.G., Track
cycling sprint sex differences wusing power data, PeerJ, 2023, 11:e15671,
DOI:10.7717/peerj.15671.

Gardner A.S., Martin J.C., Martin D.T., Barras M., Jenkins D.G., Maximal torque- and
power-pedaling rate relationships for elite sprint cyclists in laboratory and field tests, Eur J
Appl Physiol, 2007, 101(3):287-292, DOI:10.1007/s00421-007-0498-4.



9. Glatthorn J.F., Gouge S., Nussbaumer S., Stauffacher S., Impellizzeri F.M., Maffiuletti
N.A., Validity and reliability of Optojump photoelectric cells for estimating vertical jump
height, J Strength Cond Res, 2011, 25(2):556-560, DOI:10.1519/JSC.0b013e3181cch18d.

10.  Gross M., Lithy F., Anaerobic Power Assessment in Athletes: Are Cycling and
Vertical Jump  Tests Interchangeable?,  Sports  (Basel), 2020, 8(5):60,
DOI:10.3390/sports8050060.

11. Hasegawa T., Muratomi K., Furuhashi Y., Mizushima J., Maemura H., Effects of high-
intensity sprint exercise on neuromuscular function in sprinters: the countermovement
jump as a fatigue assessment tool. PeerJ, 2024, 12:e17443, DOI:10.7717/peerj.17443.

12.  Herbert P, Sculthorpe N., Baker J.S., Grace F.M., Validation of a six second cycle test
for the determination of peak power output, Res Sports Med, 2015, 23(2):115-125,
DOI:10.1080/15438627.2015.1005294.

13.  Hopkins W.G., Marshall S.W., Batterham A.M.; Hanin J., Progressive statistics for
studies in sports medicine and exercise science, Med Sci Sports Exerc, 2009, 41:3-13,
DOI:10.1249/MSS.0b013e31818ch278,

14.  Klich S., Michalik K., Rajca J.,/Ficek K., Fernandez-de-Las-Pefias C., Kawczynski A.,
Madeleine P., Fatigue-induced Alterations of the Patellar Tendon in Elite Sprint Track
Cyclists, Int J Sports Med, 2023, 44(13):995-1002, DOI:10.1055/a-2018-2781.

15.  Klich S., Krymski'l., Michalik K., Kawezynski A., Effect of short-term cold-water
immersion on muscle pain sensitivity in elite track cyclists, Phys Ther Sport, 2018, 32:42—
47, DOI:10.1016/j.ptsp.2018.04.022.

16. Kordi M., Folland J., Goodall' S., Haralabidis N., Maden-Wilkinson T., Sarika Patel T.,
Leeder J., Barratt P., Howatson G., Mechanical and morphological determinants of peak
power output in elite cyclists, Scand J Med Sci Sports, 2020, 30(2):227-237,
DOI:10.1111/sms.13570.

17.  Kordit M., Goodall S., Barratt P., Rowley N., Leeder J., Howatson G., Relation
between Peak Power Output in Sprint Cycling and Maximum Voluntary Isometric Torque
Production, J Electromyogr Kinesiol, 2017, 35:95-99, DOI:10.1016/j.jelekin.2017.06.003.

18. Kordi M., van Rijswijk 1., Performance analysis and mechanical determinants of the
opening lap of the team sprint in elite-level track cycling, Eur J Sport Sci, 2024,
24(9):1240-1246, DOI:10.1002/ejsc.12158.

19.  Lewis M.D., Young W.B., Knapstein L., Lavender A., Talpey S.W., Countermovement
jump variables not tensiomyography can distinguish between sprint and endurance focused
track cyclists, Biol Sport, 2022, 39(1):67-72, DOI:10.5114/biolsport.2022.103572.



20.  Martin J.C., Wagner B.M., Coyle E.F, Inertial-load method determines maximal
cycling power in a single exercise bout. Med Sci Sports Exerc, 1997, 29(11):1505-1512.
DOI:10.1097/00005768-199711000-00018.

21.  Martin J.C., Davidson C.J., Pardyjak E.R., Understanding sprint-cycling performance:
the integration of muscle power, resistance, and modeling, Int J Sports Physiol Perform,
2007, 2(1):5-21, DOI: 10.1123/ijspp.2.1.5.

22.  McMaster D.T., Gill N., Cronin J., McGuigan M., A brief review of strength and
ballistic assessment methodologies in sport, Sports Med, 2014, 44(5):603-623,
DOI:10.1007/s40279-014-0145-2.

23.  Sayers S.P., Harackiewicz D.V., Harman E.A., Frykman P.N., Rosenstein M.T., Cross-
validation of three jump power equations, Med Sci Sports Exerc, 1999, 31(4):572-577,
DOI:10.1097/00005768-199904000-00013.

24.  Stadnyk A.M.J., Impellizzeri F.M., Stanley J., Menaspa P., Slattery K.M., Testing,
Training, and Optimising Performance of Track Cyclists: A Systematic Mapping Review,
Sports Med, 2022, 52(2):391-401, DOI:10.1007/s40279-021-01565-z.

25.  Tofari PJ., Cormack S.J., Ebert T.R., Gardner A.S., Kemp J.G., Comparison of
ergometer- and track-based testing in junior track-sprint cyclists. Implications for talent
identification and development, ~ J Sports Sci, 2017, 35(19):1947-1953,
DOI:10.1080/02640414.2016.1243795.

26.  Wagner D.R.; Teramoto M., Interrater reliability of novice examiners using A-mode
ultrasound and skinfolds to measure subcutaneous body fat, PLoS One, 2020,
15(12):e0244019, DOI:10.1371/journal.pone.0244019.



