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ABSTRACT. Sands, W.A., J.R. McNeal, M.T. Ochi, T.L. Urbanek,
N. Jemni, and M.H. Stone. Comparison of the Wingate and Bos-
co anaerobic tests. J. Strength Cond. Res. 18(4):000–000. 2004.—
The purpose of this study was to compare the Wingate cycling
and Bosco repeated jumps anaerobic tests. Eleven men (21.36 6
1.6 years; 179.1 6 9.3 cm; 78.7 6 11.0 kg) and 9 women (21.89
6 3.66 years; 171.8 6 10.0 cm; 75.9 6 21.4 kg), all university
athletes, volunteered to participate. Subjects performed each
test in random order. The tests consisted of a 30-second Wingate
test and a 60-second Bosco test. The Wingate test was conducted
using a Monark cycle ergometer and the Bosco test was con-
ducted on a force platform. Following the performance of each
test, peak lactate concentrations were determined. Average and
peak power values were statistically greater in men and on the
Bosco test. Peak lactate values were statistically greater in men
but did not differ based on test. Correlations between peak lac-
tate concentrations between tests and lactate values with peak
or average power were not statistically significant. The relation-
ship between peak power between tests was statistically signif-
icant among men, but not women. The results of the study in-
dicated that the Bosco and Wingate tests, which both measure
anaerobic characteristics, appear to measure different aspects of
anaerobic power and capacity. The Bosco test also may be in-
appropriate for athletes who are not well trained in jumping.
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INTRODUCTION

T
ests of anaerobic power and capacity are im-
portant to modern sport. However, a consensus
‘‘gold standard’’ test of anaerobic power and ca-
pacity has eluded sport science (1, 21). The

Wingate and Bosco tests are considered tests of anaerobic
metabolism (1, 4, 7, 17, 28). However, within the concep-
tual structure of anaerobic metabolic processes are sev-
eral interacting components. These subcomponents have
been described as power, capacity, and duration (9, 13,
40). Duration characteristics of anaerobic tests have been
divided somewhat arbitrarily into short-term (lasting
about 10 seconds), intermediate-term (lasting about 30
seconds), and long-term (lasting about 90 seconds) (9).
Within this framework, a number of tests have targeted
different aspects of relatively short duration and relative-
ly high intensity activities. Investigators have shown, via
factor analysis and other methods, that different anaer-
obic tests appear to measure different characteristics
within the concept of anaerobic power and capacity (24,
25).

Anaerobic power and capacity tests have been domi-
nated largely by the Wingate test (17), various short-du-
ration power tests such as vertical jump tests (14, 36, 37)

and the Margaria test (26, 40, 41). In 1983, Bosco and
colleagues (6–8) reported a new test of anaerobic power
that involved repeated jumping from a surface with a tim-
ing interface that recorded time in the air for each jump.
The uniqueness of the Bosco test lies in the test’s rela-
tively large involvement of the stretch-shortening cycle
(SSC) action of the lower extremity, repeated over a rel-
atively long duration. Although single effort vertical jump
tests and the Margaria test involve SSC actions, these
tests do not include a duration component beyond 2–3
seconds. The Wingate test can assess short-term fatigue
on power production due to its 30-second duration; the
Wingate test, however, is dominated by concentric actions
of the lower extremity muscles. ‘‘The Wingate cycle er-
gometer test is a widely used test of sustained muscular
power. A limitation of the test is the lack of development
and retrieval of stored elastic energy due to a lack of an
eccentric phase’’ (22).

The Bosco test is attractive for activities that involve
repeated use of the stretch-shortening cycle in jumping
motions of the lower extremity. For example, the Bosco
test was a sensitive measure of anaerobic power and ca-
pacity changes during the 7 months leading to the wom-
en’s Olympic Gymnastics Trials and was a predictive fac-
tor in the team that was selected participate in the Syd-
ney Olympic Games (31, 33, 34).

The Bosco test has not received the same degree of
scientific scrutiny as the Wingate test. ‘‘The Wingate test
has been evaluated more extensively than any other an-
aerobic performance test, in both able-bodied participants
and disabled populations, and found to be highly reliable
and valid’’ (2). Due to the Bosco test’s attractiveness for
SSC-type sports, the Bosco test merits detailed analyses
in a variety of settings, with participants of varying back-
grounds and training histories. The purpose of this study
was to compare and contrast the Wingate and Bosco an-
aerobic tests among a group of university athletes.

METHODS

Experimental Approach to the Problem

This study attempted to compare the Wingate and Bosco
anaerobic power and capacity tests using a convenience
sample of university athletes. Because the Wingate test
is a widely accepted test of anaerobic characteristics, one
measure of the validity of the Bosco test as a measure of
anaerobic power and capacity is to compare it with the
Wingate test. Peak and average power were compared to
determine if the tests were measuring similar character-
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istics of anaerobic performance. Peak blood lactates, as a
blood-borne product of anaerobic energy processes, were
compared to determine if the tests resulted in similar an-
aerobic energy demands. Correlations were also calculat-
ed to determine if someone who performed well on one
test, also performed well on the other test. We hypothe-
sized that: (a) the Bosco test would be superior in power
expression, due in part to the Bosco test’s use of the SSC;
(b) the tests would not differ in peak lactates, because the
tests would both tax anaerobic energy processes; and (c)
the tests would be only modestly correlated, because the
2 tests share similar anaerobic energy production, but do
not share the same muscle tension dominance or me-
chanical characteristics. Finally, validation is a process
rather than an outcome. This study is one of very few
comparing the Bosco test with another anaerobic test. As
such, the results of this study merely add to the conver-
gence of evidence that will ultimately lend confidence to
judgments regarding the anaerobic nature of the Bosco
test.

Subjects

Nine women (21.89 6 3.66 years; 171.8 6 10.0 cm; 75.9
6 21.4 kg) and eleven men (21.36 6 1.6 years; 179.1 6
9.3 cm; 78.7 6 11.0 kg) volunteered to participate in this
study. Research was conducted with approval of the In-
stitutional Review Board of Eastern Washington Univer-
sity. The subjects who volunteered were predominantly
from track and field. Their individual training histories
included mostly sprinters and middle-distance runners
among the men, and field event jumpers and throwers
among the women. The study was conducted over the
summer, and the athletes were in an off-season training
period.

Instrumentation

The Wingate test was performed on a Monark cycle er-
gometer (Model 818E, Varberg, Sweden). Flywheel revo-
lutions were measured using an optical sensor detecting
16 evenly spaced reflective markers. The optical sensor
was interfaced to a computer using SportsMedicine In-
dustries software (SMI, St. Cloud, MN, v.3.02). Jumping
performance of the Bosco test was conducted on a 1-di-
mensional force platform (23). The force platform (67.5 cm
3 67.5 cm) was surrounded by a wood platform of equal
height with 20.3-cm width for safety in the event of a fall
or misstep during jumping. The force platform was inter-
faced to a laptop computer via analog to digital conver-
sion and Noraxon Myosoft Software (Version 1.06.1,
Scottsdale, AZ), sampling at 500 Hz. Lactate measure-
ments were performed using the Accusport Portable Lac-
tate Analyzer (Sports Resource Group, Boehringer Mann-
heim, Indianapolis, IN), following the instructions of the
manufacturer.

Procedures

Participants were randomly assigned to 1 of 2 test groups
based on the order of tests (Wingate vs. Bosco). All tests
were conducted with a minimum of 24 hours between
tests. Upon arrival for testing, participants read, dis-
cussed, and signed the experimental protocol human con-
sent form. Then participants were queried for age and
measured for mass and height. Following initial mea-
surements, a resting blood sample was taken to deter-
mine resting lactate levels. Following the initial blood

sample, the participants performed a self-selected warm
up of at least 10 minutes that would prepare them for
maximal effort. All participants were university athletes
and familiar with their preferred warm-up exercises and
sequence. Following the warm-up, participants prepared
for the specific tests.

The 30-second Wingate test was performed according
to procedures described earlier (1, 3). The Wingate test
was administered for 30 seconds and resistance was set
at 7.5% of body mass (1). Participants were seated on the
Monark ergometer and adjustments to the ergometer
were made to ensure an optimal riding position. The con-
duct of the test was partially controlled by software with
a 10-second countdown prior to test initiation and sub-
sequent data collection. Rapid adjustment of flywheel
tension was performed by one of the investigators such
that required tension was achieved at the start of the 30-
second test. Participants were encouraged to pedal as fast
as they could prior to the application of resistance. Fol-
lowing application of resistance, the participants attempt-
ed to pedal at maximum speed throughout the remaining
30 seconds. Verbal encouragement was provided by the
investigators. Software recorded the effort of the partici-
pant each second of the exercise task. Test-retest reli-
ability values (r) for the Wingate test have varied from
0.89 to 0.99 (17).

The Bosco test was conducted on a large, square, 1-
dimensional force platform (23). Participants were in-
structed to perform continuous rapid jumps of maximum
effort for the entire 60-second duration of the test. Par-
ticipants were instructed to lower to approximately 908 of
knee flexion during the transition from one jump to the
next. Participants were placed in the knee-flexed position
prior to testing to familiarize them with the squat-depth
required. During the test, an investigator watched the
knee angle and instructed the athlete to increase or de-
crease the depth of knee flexion as the test effort pro-
ceeded. Participants were required to keep their hands
on their waists throughout the test to minimize contri-
bution of the upper body to the test performance. Verbal
encouragement was provided by the investigators. The
60-second duration for the Bosco test was chosen based
on previous experience which showed that total ground
contact time was approximately 30 seconds, roughly ap-
proximating the duration of muscle tension in the Win-
gate test (31–33, 35). Reliability of the Bosco test has been
reported at r 5 0.95 (7). In a previous unrelated study
(31), test-retest reliability of Bosco tests performed 1
month apart among athletes preparing for the Sydney
Olympic Games resulted in an intraclass correlation of a
5 0.87.

Finger-prick blood samples were obtained from each
participant following the Wingate and Bosco tests to ob-
tain a peak lactate concentration. Samples were taken
until a reduction in lactate concentration was observed
when compared with a previous sample. Samples were
taken following exercise at 3, 5, 7, 9, and 11 minutes, as
needed, to obtain the peak lactate concentration (11, 13,
29).

Statistical Analyses

Participants were randomly assigned to an initial test
group. Data were then analyzed via descriptive statistics,
2 3 2 and 2 3 2 3 6 ANOVAs (sex by test, and sex by
test by exercise interval) with repeated measures on test
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TABLE 1. Average power values for each test and sex.

Bosco test

Women
(n 5 9)

Men
(n 5 11)

Wingate test

Women
(n 5 9)

Men
(n 5 11)

W·kg21

SD
Watts

SD
Allometric

SD

12.19
2.39

922.53
339.42
50.23
11.06

17.81
2.73

1,383.99
172.45
74.76
9.58

7.93
1.59

531.11
116.47
29.38
2.66

8.86
1.09

690.27
77.28
37.22
3.75

TABLE 2. Peak power values for each test and sex.

Bosco test

Female
(n 5 9)

Male
(n 5 11)

Wingate test

Female
(n 5 9)

Male
(n 5 11)

W·kg21

SD
Watts

SD
Allometric

SD

19.21
6.87

1,531.76
1,001.73

80.80
35.91

23.65
3.08

1,845.71
249.09
99.42
11.30

9.03
1.57

746.67
220.36
40.72
5.57

12.62
1.61

984.82
133.05
53.04
6.11

TABLE 3. Work interval power values for each work interval,
test, and sex.

Exercise
interval

Bosco test

Women
(n 5 9)

Men
(n 5 11)

Wingate test

Women
(n 5 9)

Men
(n 5 11)

W·kg21 1

2

3

18.79
7.23

16.08
2.29

13.44
2.51

22.87
3.85

21.42
3.87

19.57
3.29

9.81
0.99
8.33
0.95
7.19
1.11

12.54
1.78

10.82
1.62
9.01
1.34

4

5

6

11.63
2.84
9.75
1.75
7.67
1.75

17.07
3.43

14.46
3.02

11.08
1.94

6.37
0.95
5.79
0.93
5.33
1.03

7.71
0.97
6.90
0.80
6.18
0.67

Watts 1

2

3

1,498.39
1,017.71
1,222.43

411.40
993.54
235.57

1,783.30
303.10

1,666.33
286.83

1,520.59
213.55

745.82
221.12
624.91
161.69
532.67
119.63

976.82
136.69
844.60
129.82
701.51
92.35

4

5

6

853.88
219.45
716.31
144.08
552.45
69.71

1,326.92
244.42

1,121.20
191.80
858.61
107.98

468.84
85.32

425.04
75.41

388.78
67.10

600.33
61.47

536.64
47.09

481.40
45.05

Allometric 1

2

3

73.03
37.15
66.62
11.60
55.19
9.09

96.09
14.80
89.94
14.78
82.13
11.78

40.67
5.63

34.36
4.05

29.55
3.71

52.67
6.76

45.48
6.23

37.84
4.80

4

5

6

47.64
9.98

39.95
5.31

31.25
5.10

71.66
13.12
60.66
11.27
46.48
6.80

26.12
2.55

23.72
2.55

21.80
3.04

32.40
3.16

28.97
2.40

25.97
2.08

and exercise interval, and Pearson product moment cor-
relation coefficients. Analysis of exercise intervals was
performed by dividing the entire duration of the test into
6 exercise intervals of 5 seconds in the Wingate test and
10 seconds in the Bosco test (1, 6, 7, 17). Type I error was
estimated by the Dunn-Sidak method (30, 38), and sta-
tistical significance was set at p # 0.01. All ANOVA cal-
culations showed statistically significant Mauchly’s Test
of Sphericity. As a result, the Greenhouse-Geisser ad-
justments provided by the SPSS (Statistical Program for
the Social Sciences, Version 10.0.1, SPSS, Inc., Chicago,
IL) were used to interpret the results of the statistical
analyses (16, 39). Statistical effect size estimates (h2) and
statistical power values (Ps) were obtained from the SPSS
statistics software (Version 10.0.1, Chicago, IL), and via
Cohen (10). Power data were analyzed in absolute, rela-
tive to body mass (W·kg21), and via allometric scaling of
body mass (W·kg20.67) (19).

RESULTS

Power Assessments

The results of this study (Table 1) showed that average
power (W·kg21) was statistically different by sex (p ,
0.001, h2 5 0.53, Ps 5 1.0), test type (p , 0.001, h2 5 0.89,
Ps 5 1.0), and the sex by test type interaction (p , 0.001,
h2 5 0.50, Ps 5 0.98). Average absolute power (W) anal-
ysis showed a similar pattern (sex: p 5 0.001, h2 5 0.97,
Ps 5 0.97; test: p , 0.001, h2 5 0.91, Ps 5 1.0; sex 3 test:
p 5 0.002, h2 5 0.42, Ps 5 0.93), as did average allometric-
ally scaled power (sex: p , 0.001, h2 5 0.64, Ps 5 1.0; test:
p , 0.001, h2 5 0.93, Ps 5 1.0; sex 3 test: p , 0.001, h2

5 0.52, Ps 5 0.99) Peak power values were calculated
from values obtained over 5-second intervals in the Win-
gate test and 10-second intervals in the Bosco test (Table
2). The average power (W·kg21) results showed statisti-
cally significant differences by sex (p 5 0.008, h2 5 0.33,
Ps 5 0.80) and by test (p , 0.001, h2 5 0.85, Ps 5 1.0).
The test by sex interaction did not reach statistical sig-
nificance (p 5 0.17, h2 5 0.01, Ps 5 0.07). A similar pat-

tern was observed for absolute peak power (sex: p 5
0.008, h2 5 0.33, Ps 5 0.80; test: p , 0.001, h2 5 0.85, Ps

5 1.0; sex 3 test: p , 0.684, h2 5 0.01, Ps 5 0.07). Anal-
ysis of the allometrically scaled peak power showed a dif-
ferent pattern, with sex and the sex by test interaction
failing to reach statistical significance, although test re-
mained statistically different (sex: p 5 0.025, h2 5 0.25,
Ps 5 0.64; test: p , 0.001, h2 5 0.79, Ps 5 1.0; sex 3 test:
p , 0.562, h2 5 0.02, Ps 5 0.09). This information sup-
ported our first hypothesis, that the tests would differ in
average and peak power. Allometric scaling resulted in a
different relationship in peak power due to sex.

The Wingate and Bosco tests’ relative power values
were averaged across 5- and 10-second intervals to ex-
amine power production over shorter and regular inter-
vals of the tests, respectively. The results of the exercise
intervals data reductions are shown in Table 3. Work in-
terval power values (W·kg21) analyses resulted in statis-
tical differences due to sex (p , 0.001, h2 5 0.52, Ps 5
0.97), test (p , 0.001, h2 5 0.93, Ps 5 1.0), exercise inter-
val (p , 0.001, h2 5 0.86, Ps 5 1.0), test by sex interaction
(p 5 0.004, h2 5 0.38, Ps 5 0.86), and test by exercise
interval interaction (p , 0.001, h2 5 0.49, Ps 5 0.98). The
exercise interval by sex, and test by exercise interval by
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FIGURE 1. Peak lactate values for each test and sex.

sex interactions did not reach statistical significance (all
p . 0.05). Work interval absolute power values (Watts)
analyses resulted in statistical differences due to sex (p
, 0.002, h2 5 0.43, Ps 5 0.94), test (p , 0.001, h2 5 0.91,
Ps 5 1.0), exercise interval (p , 0.001, h2 5 0.75, Ps 5
1.0), and the test by time interaction (p , 0.002, h2 5
0.38, Ps 5 0.93). The test by sex interaction narrowly
missed statistical significance (p , 0.01, h2 5 0.32, Ps 5
0.78). The exercise interval by sex and the test by time
by sex interaction failed to reach statistical significance
(all p . 0.05). The allometrically scaled work interval
power values analyses resulted in statistical differences
due to sex (p , 0.001, h2 5 0.60, Ps 5 0.99), test (p 5
0.003, h2 5 0.93, Ps 5 1.0), exercise interval (p , 0.001,
h2 5 0.83, Ps 5 1.0), test by sex interaction (p 5 0.003, h2

5 0.39, Ps 5 0.89), and test by exercise interval interac-
tion (p , 0.001, h2 5 0.45, Ps 5 0.99). The test by exercise
interval by sex interaction did not reach statistical sig-
nificance (p . 0.05).

The results shown in Table 3 also supported our first
hypothesis: the tests will differ in peak and average pow-
er. The analysis of shorter exercise intervals over the du-
ration of the tests also showed that the overall pattern of
power production was similar.

Peak Lactate
Postexercise peak lactate values were statistically differ-
ent by sex (p 5 0.008, h2 5 0.33, Ps 5 0.81), but not by
test type (p 5 0.13, h2 5 0.12, Ps 5 0.32) or the sex by
test type interaction (p 5 0.99, h2 5 0.00, Ps 5 0.05) (Fig-
ure 1). Our second hypothesis, that peak lactate values
would not differ, was supported by the data.

Relationships Between Average Power, Peak Power,
and Peak Lactate Concentrations
Due to initial sex differences in peak lactate values, Pear-
son product-moment correlation coefficients were calcu-
lated on each sex separately. This procedure was followed
to avoid calculating an inflated correlation coefficient due
to a sex-based increased range of scores (15). Correlations
between tests of the peak lactate concentrations did not
reach statistical significance (men: r(9) 5 0.46, p 5 0.16,
Ps ø 0.13; women: r(7) 5 0.49, p 5 0.18, Ps ø 0.10).

Relative Power Correlations (W·kg21)
Correlations between lactate values and average and
peak power values from both tests did not reach statis-

tical significance among men or women (all p . 0.05).
Men who participated in this study showed statistically
significant relationships between Bosco average power
and Wingate average power (r(9) 5 0.89, p , 0.001, Ps ø
0.96). The correlation between average power values for
women was not statistically significant and negative (r(7)
5 20.18, p 5 0.65, Ps ø 0.24). The relationship between
peak power between tests among men was not statisti-
cally significant (r(9) 5 0.69, p 5 0.02, Ps ø 0.46). Among
women, the correlation between peak power values was
not statistically significant either (r(7) 5 0.40, p 5 0.28,
Ps ø 0.06).

Absolute Power Correlations (Watts)

Correlations between lactate values and average and
peak power values from both tests did not reach statis-
tical significance among men or women (all p . 0.05).
When average power was expressed in absolute terms,
the women showed a significant correlation between Bos-
co and Wingate tests (r(7) 5 0.88, p 5 0.002, Ps ø 0.88).
The correlation between peak power values among the
women did not reach statistical significance (r(7) 5 0.73,
p 5 0.024, Ps ø 0.33). Among men, correlations between
tests of average and peak power both reached statistical
significance (r(9) 5 0.82, p 5 0.002, Ps ø 0.74; r(9) 5 0.88,
p , 0.001, Ps ø 0.95, respectively).

Allometrically Scaled Power Correlations (W·kg20.67)

Correlations between lactate values and average and
peak power values did not reach statistical significance
(all p . 0.05). Among women, none of the correlations
between tests of peak and average power were statisti-
cally significant (all p . 0.05). Among men, the correla-
tion between tests of average power reached statistical
significance (r(9) 5 0.84, p 5 0.001, Ps ø 0.84). Peak pow-
er among men did not reach statistical significance (r(9)
5 0.72, p 5 0.013, Ps ø 0.48).

The correlational analyses of the test data resulted in
partially supporting our third hypothesis: the tests would
be only modestly correlated. The men showed a strong
correlation between average power on both tests, whereas
the women showed somewhat paradoxical results de-
pending on how average and peak power were expressed.

DISCUSSION

The results of this study indicate that the Bosco test and
the Wingate test differ in the expression of peak and av-
erage power, regardless of how these values are expressed
(i.e., absolute, relative to mass, or allometrically scaled)
(25). Bosco and colleagues indicated that the Wingate and
Margaria tests measured ‘‘chemo-mechanical’’ (7) (p. 273)
conversion while a rebound-jump series also measured an
‘‘elastic’’ muscular component (7, 13). Therefore, the Bos-
co and Wingate tests should be correlated, with at least
some of any unexplained variance likely due in part to
the SSC prevalent in the Bosco test. The Bosco 60-second
test showed an average power correlation of r 5 0.87 with
the Wingate 30-second test, and a correlation of r 5 0.84
with a 60-m dash (7). A previous comparison of a 30-sec-
ond Wingate and a 30-second Bosco test showed that peak
power for the modified Bosco test was 21.29 (65.77
W·kg21) and average power was 18.3 (65.28 W·kg21),
whereas the Wingate test showed mean peak power 11.69
(61.98 W·kg21) and average power was 6.86 (61.21
W·kg21) (12). In an earlier study of 12 men by Bosco and
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colleagues, the Bosco test resulted in an average power
of 20 W·kg21 , whereas the Wingate test elicited average
power of 7 W·kg21 (7). These values compare well with
those obtained in this study (Table 1).

Although the peak and average power values of both
tests may provide useful estimates of anaerobic power
and capacity relative to the 2 tests, a higher resolution
analysis of the test performance is often helpful. Dividing
the Wingate and Bosco tests into smaller performance
segments based on time permits a higher resolution view
of test performance. Analysis of smaller duration seg-
ments with the Wingate test has been more common (1,
12, 17, 20, 21) than with the Bosco test (6, 7). Table 3
shows that the basic trends of the dissected power values
are similar, with higher power values demonstrated dur-
ing the Bosco test. The h2 values indicate that the domi-
nant factors in the analysis belonged to the type of test
and the test intervals, whereas sex and sex-associated in-
teractions were of lesser influence. Although the 2 tests
may be assessing different aspects of anaerobic perfor-
mance, the overall pattern of performance is similar. The
Bosco test demonstrates higher power values which may
be indicative of the addition of the SSC to the constella-
tion of factors that contribute to anaerobic performance.

Our second hypothesis was supported by the lack of
statistical differences in the peak lactate values between
the 2 tests. However, evidence of the anaerobic nature of
the 2 tests has been supported by the magnitude of the
peak lactate values in this study. Evidence of the validity
of the Wingate test in measuring anaerobic components
has been confined largely to comparisons with other
seemingly accepted anaerobic tests or tasks. Correlations
between the Wingate test and other tests or tasks having
an assumed or measured anaerobic component have
ranged from r 5 0.32 to r 5 0.92 (1). Wingate peak lactate
values have been shown to exceed peak lactate values
from the Bosco test among basketball players (15.4 6 2.1
mmol·L21 vs. 8.1 6 0.9 mmol·L21, respectively) (7). Peak
lactate values from Wingate tests have ranged from 11.2–
14.8 mmol·L21 (5, 18, 27). This study compares well with
these peak lactate values. However, in contrast to previ-
ous studies, lactate values obtained in this study were not
statistically different, showing a closer lactate correspon-
dence between the 2 tests. The trend for higher peak lac-
tate values obtained in the Wingate test has been pre-
served. In an earlier study, the correlation between the
peak lactate values and average power values in the Win-
gate test was modest (r 5 0.60) (1). This study did not
show statistically significant correlations between aver-
age or peak power and lactate concentrations for men or
women. This may have been due to the training back-
grounds of the participants and potential differences in
dominant fiber type distributions.

Our third hypothesis was partially supported in that
correlations were largely modest. The magnitude of the
correlations, however, appeared to depend on the method
of power expression. This study appears to be somewhat
underpowered for correlational analyses, which should
lead to cautious interpretation. In this study, using rel-
ative power values (W·kg21), the women’s performances
resulted in a statistically nonsignificant correlation be-
tween the tests. Paradoxically, it also showed a negative
relationship, albeit very small, indicating that high per-
formance on the Wingate test was paired with relatively
lower performance on the Bosco test. This paradox may

be due to the athletic backgrounds of the women who par-
ticipated in this study. Approximately half of the women
in this study came from track and field throwing events.
As such, several of these participants were not trained in
jumping and had some difficulty completing the Bosco
test; they were able to perform the supported/seated Win-
gate test with less difficulty. When power was expressed
in absolute terms (Watts), both men and women showed
more statistically significant correlations between tests.
This supports the idea that size and mode of performance
may have considerable influence on the results of both
the Wingate and Bosco tests, and may partially explain
why the women’s power relationships between tests in
this study were somewhat paradoxical. Comparisons be-
tween a weight-supported test (such as the Wingate) with
a weight-bearing test (such as the Bosco test) may suffer
when comparisons are made relative to body mass and
allometrically scaled body mass.

The results of this study indicate that the Wingate
and Bosco tests, though both anaerobic in nature, are
measuring somewhat different aspects of anaerobic per-
formance. Moreover, the Bosco test may be more suitable
for jump-trained athletes.

In conclusion, our 3 hypotheses were generally sup-
ported by the data. Based on the results of this study, the
Bosco test appears to be a worthy test of anaerobic power
and capacity when compared with the Wingate test. How-
ever, the Bosco test may be a weaker indicator of anaer-
obic metabolism when the participants are not trained in
jumping. In contrast, this weakness can also be regarded
as a primary strength when the athletes are trained in
jumping. Correlational analyses showed some paradoxi-
cal results, particularly with regard to women. Anaerobic
tests, such as the Bosco and Wingate, still merit validity
and reliability assessments due to remaining questions as
to how these tests apply to specific athletic backgrounds,
sports, effort durations, and effort intensities.

PRACTICAL APPLICATIONS

The Bosco test is an attractive jumping test that may be
a more specific measure of anaerobic power and capacity
among jump-trained athletes than the Wingate test.
Gymnastics, track and field, basketball, volleyball, and
other similar sports may benefit from a test of anaerobic
power that invokes the stretch-shortening muscle tension
cycle rather than a test of predominantly concentric ten-
sion. The Bosco test can be used to acquire roughly the
same information that has traditionally been acquired
from the Wingate test while employing a jump-specific
exercise task.
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