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ABSTRACT 
We evaluated the musculoskeletal fitness changes in 18 children enrolled in the Montana 

Tech Fall Judo Camp (test sample) and 12 children from a 3rd grade class at a local elementary 

school in Butte, Montana (control sample). The musculoskeletal fitness te<;ts included pu-.h-up 

test, pull-up test, and one-minute timed sit-ups for the test sample and push-ups and one minute 

timed sit-ups for the control sample, with five minutes of rest between each te<;l. ·r he test sample 

increased their performances in pull-ups, sit-ups, and push-ups by 0.7, 3.7, and 6.6 repetitions, 

respectively. The control sample decreased in their sit-up performance by I .3 repet1t1ons, and 

improved their push-up performance by 0.2 repetitions. These results show that the test sample 

improved their musculoskeletal fitness as measured by these tests. 
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INTRODUCTION 
Judo is a system of self-defense, 

and can take many forms. As a grappling 

sport like wrestling, judo requires a high 

level of physical fitness although some 

participants have no interest in competing 

in judo tournaments and practice judo 

in a recreational manner. Judo coaches 

believe that this activity offers an excellent 

systematic method for improving physical 

fitness. Judo is even recommended as an 

activity for developing fitness for other 

sports (Richards 1982) although our review 

of pertinent literature yielded only one study 

showing how judo affects child participants. 

Amtmann et al. (2004) studied the 

effects of a judo class on average heart rates 

on six children and 15 adults and concluded 

that bcginningjudo classes effectively 

elevated heart rates to a level that can 

improve overall health and fitness. They also 

recommended further study to determine 

changes in musculoskeletal fitness. 

The research question guiding this study 

was, 'What kinds of musculoskeletal fitness 

changes will occur during a 7-weekjudo 

camp?' The 18 children in the experimental 

group averaged 8 years of age, and we used a 

first grade class at a local elementary school 

as a comparison group. We used the case study 

format to describe the results of this study 

because the assumption of meeting the central 

limit theorem was not met. 

A comprehensive literature review 

yielded no studies on musculoskelctal fitness 

effects from judo. Max V0
2 

as influenced

by cardio-respiratory fitness is the amount 

of oxygen that can be utilized by the body. 

Cipriano ( 1993) measured max V0
2 

of

elite wrestlers and reported values between 

60 and 70 mlkg· 1min- 1
. Horsw1II (2000) 

reported a range of 50-62 mlkg- 1m111· 1 for 

scholastic age to Olympic level '"rcstlcrs. 

Grappling sports also require a high degree 

of musculoskeletal fitness. Those athletes 

whose cardiovascular and musculoskeletal 

systems perform efficiently have a clear 

advantage. 

Combat sport , includingjudo, 

wrc tling, boxing, and karate, arc physically 

demanding, and developing overall physical 

fitness clearly is a prcrcqui ·ite for successful 
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participation in thes e sports. Mos t of 
the 

research in this area has focused on sp
o
rt

specific requirements , p hysio log
i

cal effec
t
s 

of train
i
ng metho ds, an d physio logi

cal 
profiles of h i gh-level athletes rather than child 

participan ts .  Our stu dy so u ght the answe
r 

to this questi
o

n, 'Will improvements 
in 

musculoskcletal fitness occur as a b y
-

prod
u

c
t 

of particip ati ng in a 7-wk ju do ca m
p ? '  

METHODS
Our case stu dy used a quas



iexperimen tal none q uivale nt contro l gro
u
p 

des i gn. Eighteen children of ag es 5
-12 

years who participated in a fa ll judo camp at 
Montana Tech of the Univers

i
ty of Monta

n
a 

served as subjects for the test samp
l

e. T
he 

control sample consisted of 
1

2 third grad
e 

students at a local elementar y school 
in 

Butt e, Montan a, all of ages 8-9 y
r

s. The 
university approved all procedure s, and 

each su bje ct and a parent/guardian s i g ned a
n 

informed consent document. All p arti c ipan

t
s 

volunte e red for the pr o ject of which a
l l  

com pleted a physic al activi
t

y readine
ss 

questionnair
e

. 

On the first da y of the cam p, eac
h 

partic ipant com pleted a push -u p  test t
o 

failur e, a pul l-up test to failur e, and a on
e



minut e timed si t-up te
s

t with a five
-
minut

e 

rest between tests. Th
i

s same test p
r

ocedu

r
e 

was used on the last da y of the seven wee
k 

cam p . The coaches were instructed to 

maintain normal class procedure s during the 

seven weeks. A ty pic al judo class consist
s 

of the followi ng phases (Dewe y 2003) : 

(I) wam1-up; (2) instruction; (3) drills; (4
) 

randori (fre estyle practice); (5
) 

fitness/judo 

exercises; and (6) coo l -down. 

The duration of each phase varied 

and depended on factors such as age, 
experience, and objectives of participants . 

For a beg inne r class, phase s ma y last from 

5-20 m in, and for a children's class ther
e

's 

considerably more time devoted to games. 

The frequency of the Montana Tech 

Judo Camp sessions were only one day/wk, 

and instructors encouraged child participant

s 
to continue the physica

l 
fitness exercises 

during the rest of the week
. 

Coaches 

instructed the children to perform the sit
-
ups, 
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, 

el al. 

pul
l

-u ps and push-ups, as wel l a s other fitness 
e xercise s 

tw o o
ther days/wk on t

h
eir ow n. 

F
o

ll

o

w
ing 

t

h

e Fall Judo Camp, we 

a
d

min
i
s

te red the push- up te st and , f o llo w ing 

a 5-m

i

n rest ,  a I-m

i

n t

i

med sit-up test t o  th
e 

co n
t

rol s
a

mp
l

e
. T

h

e school did not hav e a 

pull-up ba
r t

o tes t  for pull-ups. Fo llo wing a n

a
dditi o

n
al 

7 w
ee

k
s, 

stu
dents w

e re g i
v

en th
e 

sam
e test. 

RESULT S 
Th

e te s
t 

s
a mple increased avera

g
e 

per
fo

rman
ces in pu

ll
-ups, sit-ups, and 

p
us

h
-u

ps by 0.7, 3.7, and 6.6 rep etition s, 
resp

ec
tively ( T

a
b le 

1 ). The control sample 
dec

r eased th
e

i

r aver a ge sit-up perform ance b
y 

1.3 
r e

p
et

i

t
i

ons, a
n

d 

impro ved the
ir 

ave
r

a ge push-up pe r formance by 0.2 
r
ep e

titi
o ns (T

a
b le 2

)
. 

DISC USSIO N
Al though many judo coaches state th

a
t thei

r art is e

ff

ect

i

ve in improving overall 

p
h

ys
i

ca

l 

fitn ess, a compr e h e n sive literatu r e

search foun

d 

no r
esearch on t his topic as 

i
t 

pe
rt

ain
s 

to musculoskeletal fitness. The 

results sho
w 

t
h

at the c
h

i

ldren involved in t he F
a

ll 

Judo C a mp at Montana Tech impr ove
d 

muscu
l

os
k

elctal fi
t

nes s as measured b
y a I

-m
i n time

d sit-up 
te s t, pull-up test to 

ex
h

aus
ti

on an
d 

pus
h

-
up test to exhaustion

. 

The
se resu

l

ts are mo
r e  

important in light 

of 
th

e m

in i
ma

l 
c

h an
g

e s seen 
b

y 
t

he school 
kid

s

. 

Ho
w

ever, there were limitations in our 

e
x pe

r
i
menta

l de
si g

n 
of which one include

d 
sma

ll 

non-represent
a

t ive sa mples. The a
ge 

range of 
5

-12 w as quite large from which 

subj
e

c t

s 
fr

o
m 

t

h

e t w o groups were not age, 
heig ht 

o
r 

weigh
t 

matched. This possibly 

m
a y h

a
ve 

a
ff

ected 
c h ild

ren 's physiological 
re spo nse to exerc

i

ses t
he

y participated in 

and/or the
i

r pe
r

f
o

rm
a

nc e on tests. Also, we 
did 

not o

bt

ain inf
o

rma ti on on extracurricu
lar a

c
tiv iti

es eac
h 

ch
il

d pa r ticipated in, which 

a
l

so may h
a v

e a
ff

e
c

t
ed 

t heir performance
. 

So, we a c knowl e dge two thr eats to 
int

e
rn

a
l va

lidity. F
irs t, 

the re was a selectio nbia
s 

bec
ause sa

mpl
es were nonpro bab

i l
i

t
y 

convenience 
samples. This selection 

e
ff

ec t 

a
ls o  thre

a
t

e
ns 

t
h

e e
xt

e
rna

l 

v a
li di

t
y

. 
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Table 1. Test sample performance results. 

Subject Sit-up 1 Sit-up 2 Pull-up 1 

1 19 18 

2 29 38 

3 16 17 

4 27 34 

5 23 29 

6 28 36 

7 32 34 

8 29 35 

9 41 46 

10 37 32 

11 44 46 

12 30 36 

13 29 37 

14 23 30 

15 23 27 

16 28 24 

17 15 21 

18 40 43 

Average 28.5 32.4 

The second included a maturation threat 
because, as mentioned earlier, we did not 
match samples by specific developmental or 
growth stage. 

At the time of the study, we were 
unaware that the elementary school where 
the school kids ( control group) were tested 
did not have a pull-up bar. We could have 
done a pull up test outside, but weather did 
not favor doing so. Also, we were unable to 
quantify exactly how many days each week 
the judo kids exercised outside of judo class 
although judo coaches encouraged the test 
sample to continue their exercises two other 
days each week. 

Motivation is an important factor in 
tests to exhaustion. Some children are 
naturally more competitive than others 
and have the inner desire to do their best, 
whereas others are more complacent in 
their approach to this kind of testing. As a 
result, subjects in both groups could have 
done better or worse based on individual 
personalities. 

Studies show that American children are 
becoming increasingly overweight, which 
may lead to chronic lifestyle diseases at an 
accelerated pace (Strauss and Pol lack 2001, 
Troiano and Flegal 1998). Children should 
be encouraged to participate in a variety 
of activities that exercise all major muscle 

0 

4 

0 

0 

1 

0 

4 

1 

5 

4 

1 

0 

5 

0 

0 

1 

0 

5 

1.7 

Pull-up 2 Push-up 1 Push-up 2 

0 14 16 

5 30 14 

0 14 21 

0 1 3 

2 6 23 

1 1 13 

5 24 40 

3 2 17 

7 22 23 

8 18 30 

1 16 20 

0 2 7 

5 19 30 

0 19 21 

0 3 10 

1 8 18 

0 0 3 

7 12 21 

2.5 11.7 18.3 

groups. Identifying activities such as judo 
that are healthy although somewhat non
traditional arc important because they may 
in part offer a solution for many Amcncan 
adults and children. 

According to the American College of 
Sports Medicine (2000:220), benefits for 
children participating in regular physical 
activity arc great, and include (I) greater 
strength and endurance, (2) enhanced 
bone formation, (3) weight management, 
(4) reduced anxiety and stress, (5)
improved self-esteem and self-efficacy,
(6) minimization of heart disease risk
factors, (7) fun and/or enjoyment, (8) social
interaction, and (9) skill development.

This project also raised the question 
of whether school physical education 
courses effectively provide opportunities 
for children to improve physical fitness. 
Reputable organizations recommend daily 
physical education classes at each grade 
level (American College of Sports Medicine 
2000, United States Department of Health 
and Human Services 2005). Our control 
sample attended physical education classes 
twice weekly, and other students only have 
physical education once/week. This is a 
common situation throughout the country 
according to the at1onal Association for 
Sport and Physical Education's (200 I) most 
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Table 2. Control sample perfonnance results.

Subject Sit-up 1 Sit-up 2 

1 0 0 

2 44 39 

3 19 20 

4 40 39 

5 43 42 

6 27 22 

7 33 33 

8 42 41 

9 36 36 

10 18 14 

11 32 35 

12 36 33 

Average 30.8 29.5 

recent survey. Only Illinois among all states 

mandates daily physical education for all 

grades K-12. 

Some teachers and administrators fear 

that a daily physical education requirement 

will reduce time allowed for more important 

academic activities. The Accountability 

clause of the No Child Left Behind Act 

signed into action in January of 2002 

requires schools to demonstrate adequate 

yearly progress, which might perpetuate a 

desire of educators to sacrifice time devoted 

to physical education. Based on achievement 

tests, however, Sal ]is et al ( 1999) reported 

that students in a health-related physical 

education program did as well academically 

as students who spent half as much time 

each week in physical education. Further 

research should focus on changes in fitness 

over greater periods of time and changes in 

musculoskeletal fitness from one judo camp 

to the next. 

PRACTICAL APPLICATIONS 
Although this is a descriptive study, and 

no causal relationships can be derived, our 

results imply that judo can be an effective 

method for improving musculoskeletal 

fitness. However, benefits that may be 

derived from training with a judo club, or 

any athletic club for that matter, may vary 

depending on a variety of factors, including 

but not limited to overall mission of the club 

and coaching quality. 

7 4 Amtmann, el al. 

Push-up 1 Push-up 2 

2 1 

4 2 

3 5 

30 33 

18 15 

3 2 

12 13 

7 10 

8 6 

10 10 

5 5 

10 12 

9.3 9.5 
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