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Abstract

Basketball game therapy was introduced to chronic
alcoholics and schizophrenics as one of the daily guidances. The
period of the program was one year. The data obtained were
statistically analyzed. There was an improvement in instantaneous
output of strength in the alcoholics, but no change was observed
in the schizophrenics. The recovery from inferior state of
health which can be promoted by the introuduction of basketball

movement function is remarkably fast in alcoholics.



1. Introduction

The sudden increase in chronic alcoholics during recent
years has created a grave social issue. Not only the establishment
of a definite diagnosis, but also the administratﬁon of appropriate
care and treatment are great matters of concern to those who are
specialist in the field and are actually charged with their day-
to-day care. At the same time, there are other major problems to
be resolved, such as how to approach the chronic alcoholic so that
he will accept to undergo treatment and how to sustain his inter-
est (1).

Many chronic alcoholics have problems in maintaining a still
posture, have disturbance of coordinated movement and suffer
multiple neuritis in the lower extremities, and those in severe
stages present clinical symptoms of atoxia identical to patients
with tabes dorsalis. Further, cerebellar symptoms can be observed
in those with acute ebriety. The decline of physical fitness in
chronic alcoholics with such neurological physical disturbances (3),
induces their low self-regard and self-acceptance. Lack of physi-
cal fitness and drinking behavior which causes physical disturbance
are closely interrelated( mutual complementary relationship)(1).
However, any suitable method of treatment is not established, yet.

It is hoped that this study may serve as a step toward the solution

to these problems.



On the other hand, chemotherapy for chronic cases of
schizophrenia has made great progress during recent years which
has resulted in early discharge from the hospital and rehabilita-
tion. Thus, much attention is being forcussed upon improvements
in daily guidance (4-7). However,.because of the emphasis in
opening the ward using daily guidance, a tendency develops in
society toward directing interest upon those who are comparatively
close to attaining remission. That is, directing unpretentious
efforts toward chronic patients whose personality and intelligence
have become markedly devastated as a result of repeated reccurences.
If the patient's T1ife is a repetition of the daily routine day
after day, the patient's symptoms will become fixed and hospitalism
will promoted. Therefore, daily guidance must always be an active
system. Further, the items under daily guidance should not have
partiality to passive ones, and a treatment schedule that gives
consideration to the patient's condition should be prepared.

One of the aims of this study was to activate the chronic
schizophrenics who tend to be strongly autistic and prefer to spend
the whole day in bed, while for the chronic alcoholics, the purpose
was to increase physical fitness so as to enhance self-regard and
self-esteem and at the same time to alleviate their neurological
complaints. Basketball chosen for this study includes the three
basic movements of running, jumping and throwing, and serves not

only to increase the basic physical strength, but also requires
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coordination of agility, flexibility and delicacy. Further,
this sport demands individual skills as well as team coorporation,

and it also provides the players an opportunity to know others.



2. Methods and Samples

The subjects were alcoholics and schizophrenics hospitalized
at the Senogawa Hospital, Hiroshima, Japan. With the purpose of
enhancing their basic physical fitness and qualities such as
agility, basketball was introduced for a period of about one year
from September of 1975. The subjects first underwent such tests
as EEG, ECG and tests for blood sugar, liver function and blood
pressure, and were found to be free of any diseases that could be
detected by these tests. The schizophrenics who participated in
the games were those (35 males and 19 females) who had been hospi-
talized for more than 5 years and at Teast 90 alcoholics who had
spent a long period of time in the ward. However, in this
study only those who had undergone at least three basic physical
fitness examinations provided at a regular schedule of once every
two months were used as subjects of the study. The number of ex-
aminations by disease group are shown in Table 1, and the age
distribution at the time of the first examination is presented in
Table 2.

The method of basketball therapy consists of playing three
one-hour games a week on the court. The therapy began with the train-
ing of basic skills of the game. Originally, it was assumed that
6 months of basic training would be sufficient, but actually 9

months were required. A total of 9 teams including two teams
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composed of hospital staff were organized. The patient teams
represented their respective wards. The games were played under

a tournament system. In order to eveluate the effects of the games
on patients was conducted every other month, covering the follow-
ing nineteen items.

Body build: Height, sitting height, chest circumference,

weight, skinfold thickness and ventral girth,

Basic physical'strength: Grip strength (bilateral), dorsal

muscle strength, vital capacity, forward bend
and chinning exercise (number of times or
duration),

Agility: Standing broad jump, vertical standing jump,

vertical running jump, burpee test (modified),
Harvard step test (modified), side step test
and zigzag dribble.

In addition to the above, the teams of nurses in charge
evaluated the clinical, Tivelihood and technical aspects of the
subjects on the basis of 16 items and assigned them a score of
1 to 5 at the end of each month.

The burpee test, side step test and Harvard step test were
modified so that they could be applied to subjects at our hospital.
The burpee test was modified so that the subjects assumed standing
and push-up positions alternatively, and a count of the number of

times achieved was made during a 15 second period of time. The



modified side step test required the subjects to jump side-ways
Teft-right alternatively between two parallel Tines (100 cm apart
for males and 90 cm for females) and the number of times completed
during a 15 second period was counted. The modified Harvard step
test consists of a 2-foot high platform which the subject ascends
and descends and the number of times accomplished in 15 seconds is
recorded.
These data were fed and stored on magnetic disks of an

electronic computer for analysis after screening the data. The
computer used was the large scale and high speed HITAC 8700 of the

Hiroshima University Computing Center.



3. Results of Statistical Analysis

Skinfold thickness and chinning exercise are excluded for
analysis because the method of measurement used were not uniform.
The sample size was not large enough to extract common factors for
17 out of 19 test items selected, but an attempt was made to apply
the principal component analysis and factor analysis.

The values obtained were analyzed each time. The alcoholic
group presented an almost identical tendency for inter-dependency
among test items for each examination, but this was not necessarily
the case for those with chronic schizophrnia. For example, the
number of factors with eigenvalues of sample correlation matrices
greater than or equal to 1.0 is 4 in the alcoholics for each
examination. Table 3 contains the varimax rotated factor matrix
obtained from the data of the third examination of the alcoholics,
and Table 4 shows the eigenvalues of sample correlation matrix
being greater than or equal to 1.0 for each examination. When the
independent internal factors shown in Table 3 are interpreted from
the standpoint of medicine, they may be expressed as follows.

Factors Interpretation

1 st Instantaneous output of
strength-coordinated movement

2 nd Somatotype I (Obesity)



3rd Somatotype II (Size)

4 th Muscular strength

When a similar analysis was made on the chronic schizophrenic
group, the number of factors with eigenvalues of sample correlation
matrices greater than or equal to 1,0 was five for the data of the
third examination and was four for the other examination as in the
alcoholics. The common factors being common for alcoholics and
schizophrenics are the second to fourth factors, that is, somatotypes
and muscular strength. On the other hand, the first factor for
alcoholics which represents instantaneous output of strenght-coor-
dinated movement are corresponding to two independent factors, that
is, instantaneous output of strength factor and coordinated
perservance factor in schizophrenic males.

When factor analysis for alcoholics and schizophrnics combined
was performed, the number of factors with eigenvalues being greater
than or equal to 1.0 was four for each examination. These four
factors were the same for the alcoholics, but the third and fourth
factors were interchanged. When both groups are combined, the pro-
portion of contribution of the variance value to the total variance
was about 75 percents.

The test items being greatly affected by instantaneous output
of power and coordinated movement will be discussed in detail at
the rest of paper which are standing broad jump, vertical jumps,

burpee test, side step test, Harvard step test and zigzag dribble.
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Table 5 shows the mean, standard deviation and correlation coeffi-
cient by disease and examination number where correlation coeffici-
ent is between the first and the corresponding examination. For
example, the mean of zigzag dribble at the third examination for
the alcoholics was 15.2 seconds, the standard deviation was 7.6
seconds and the correlation coefficient between the first examina-
tion was 0.76. Table 6 shows the correlation coefficient between
the various test items based upon the results of the second exami-
nation. The * mark given in the right upper corner show the level
of significance in relation to the null hypothesis p = 0. As can
be seen, all 7 test items have high single correlation coefficient,
and Table 7 shows the partial correlation matrix when the effects
of vertical running jump were removed. When the partial correlation
coefficient between test items removing standing broad jump (H) are
estimated for each examination and common tendencies for each exami-
nation are sought, it was found that the partial correlation coef-
ficient RS- H between vertical running jump (R) and vertical
standing jump (S) only were significant for both alcoholics and
schizophrenics at the time of each examination. When the rpc
value is estimated from Table 6, the alcoholics should figure of
0.6685 and the schizophrnics 0.6647, and both were significant at
the 0.1% level. The partial correlation coefficients between
standing broad jump, vertical running jump and vertical standing

jump after the effect of each remaining test item is removed singly



were generally significant. When the effects of vertical standing
Jump or vertical running jump was singly removed and the partial
correlation coefficients between the remaining test items were
sought, no item which presented a significant correlation common
to each examination could be found for either group.

When the effects of zigzag dribble, burpee test, side step
test, Harvard step test etc. were removed respectively, the partial
correlation coefficients between vertical standing jump, vertical
running jump and standing broad jump only were significant for each
examination, and no other definite findings could be observed.
Zigzag dribble of the alcoholics seemed to demonstrate a slightly
different correlation from the six other test items. On the other
hand, when the effects of the burpee test, side step test and
Harvard step test are removed individually in the schizophrnics and
the partial correlation coefficients between standing broad jump,
vertical jumps and zigzag dribble are considered they were all
significant for each examination. The other partial correlation
coefficients failed to demonstrate and definite relationship in any
of the examination.

Stdnding broad jump: It appears that the distance increases with
each jump in the alcoholics, but no definite change in tendency can
be observed in the schizophrenics. Both the mean and median distan-
ces of standing broad jump are significantly greater in the alcohol-

ics (excluding the first and fifth examinations).
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Vertical standing jump: Both the alcoholics and schizophrenics
showed a tendency for the distance y cm to increase with exami-
nation. When x is the elapsed time in weeks from the the first

examination, the regression line may be obtained by the following.

Alcoholics: y = 29.6 + 0.064 x

1]

Schizophrenics: y = 26.8 + 0.036 x

No significant differences in both the slope and the y-axis inter-
cept could be observed between the two groups. Further, although
there was no statistically significant difference between the two
groups in the mean and median, there was a tendency for the alco-
holics to jump a greater distance (excluding the sixth examination).
Vertical runmning jump: The distance jumped by the alcoholics in-
creased with each examination and both the mean and median values
were greater than the schizophrenics, but the differences were not
statistically significant.

Side step test: Both groups showed an increase in number of side
steps with each examination, particularly the increase demonstrated
by the alcoholics was remarkable. Comparison of the two groups
showed that at the time of the first examination, there were no
statistically significant differences in the means and medians.

However, with each examination the differences gradually increased,
( Figure 1)
and by the fourth examination they were statistically significant.

That is, the alcoholics recover quicker in coordination, perseverance
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and agility than the schizophrenics. The regression line based
on the number of side steps and the elapsed time in weeks can be

obtained from the following.

8.60 + 0.047 x

Alcoholics: y

Schizophrenics: 7.94 + 0.015 x

<
1

Burpee test: Both groups showed increase in the values (number of
times) with each examination. The means and medians for the alco-
holic group were Tow for the first two examinations, but from the

third and subsequent examinations, the alcoholics persistently had
(Figure 2)
a higher score than the schizophrenics. The linear regression lines

based upon number of burpee test and the elapsed time in weeks

were obtained from the following.

b.82i+ 00860, x

Alcoholics: y
6.43 + 0.010 x

Schizophrenics: y

Further, the Tinear regression Tines for amount of variation (z)
as compared to the first examination over elapse of time (x) in

weeks were sought from the following.

Alcoholics: 7 0.89 + 0.028 x

Schizophrenics: 0416, #:,0..007, x

N
]

Harvard step test: Both groups indicated an increase in score

(number of times) with each examination. Although there was no
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significant differences in means and midians between the two groups
during the first two examinations, the differences became signifi-
cant from the third to fifth examinations. Further, as can be seen
from the following regression lines, the alcoholics showed a ten-
dency of earlier improvement than the schizophrnics. The regres-
sion lines based upon number of times and elapsed time in weeks

«

can be drawn from the following.

8.43 + 0.042 x

Alcoholics: y

Schizophrnics: 7.69 + 0.028 x

<
n

Zigzag dribble: The time required gradually decreased with each
examination in both groups, the mean and median times required for
the fourth to sixth examinations were significantly lesser than
those for the first two examinations. Although no significant
differences between the two groups could be observed for the means
and medians, the alcoholics tended to rquired 1 to 2 seconds more
than the schizophrenics. The Tinear regression lines plotted from
the time required (y) and elapsed time (x) 1in weeks was sought

from the following.

Alcoholics: 17.1 - 0.090 x

<
i

]

Schizophrnics: y = 15.6 - 0.065 x
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4. Discussion

Daily guidance is said to be an indispensible treatment meas-
ure for psychiatric cases and has a long history. For example,
movement activities may be a role in the preliminary stages of psy-
chiatric rehablitation. However, there is a lack in a convincing
theory on its actions and mechnism of its effects as well as a
great paucity in scientific data.

Levy (8) postulated that severely disorganized and chronic
schizophrenic patients function at a primal learning stage, which
takes place through movement, and that this primitive cognitive
level must be transcended before higher-level thought processes can
evolve. This postulate may be applied to the developmental treat-
ment of the chronic psychiatric cases whose mental function is
severely disorganized. That is, recognition of both thought and
facts in adult mental cases are similarly promoted by action;

When certain movement responses had become habits before the
development of mental disorder in psychiatric patients, it is re-
ported that such movements are particular by effective in bringing
about recovery of the patients disease state. Levy has pointed out
that basic-sports are most suited for this type of movement. Gary
(3) has reported hospitalized alcoholics who jogged a mile a day
for 20 days improved their cardiovascular fitness and their self-
esteem, and slept better. Fransel et al (9) recognized the import-
ance of physical fitness in the treatment of chronic alcoholics and

suggested to introduce various types of exercise into his therapy.
« T4 «



This is part of preliminary report on the effectiveness of
basketball games introduced as a supplementary measure for daily
guidance of chronic alcoholics and schizophrnics. That is, the
findings on schizophrenic female and other test items will be
released in a subsequent report, and review was limited in this
paper to several test items which required instantaneous output of
strength and coordinated movement in males. The results of evalua-
tion thus far indicate that the 16 items for evaluation from the
standpoint of one providing care, are not highly sensitive, and
that there is a need to revise the evaluation sheet. In the future,
it is felt it will be necessary to give consideration to the patient's
self-concept, self-regard, personality and other objective views.
Further, a control group was not established for this study because
of the small sample size, but it is felt that such a group should
be formed when carrying out studies on the relationship between
drinking behavior, diminished physical fitness and neurological
disturbances, and basketball therapy.

If the 17 test items, those which presented a pattern for
common factors are the same for both groups. These independent
internal common factors are instantaneous output of strength-coordi-
nated movement, somatotype I (obesity), somatotype II (size) and
muscular strength.

Of the various test results, zigzag dribble presents findings

markedly different from the others. Standing broad jump, vertical
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standing and running jumps which require instantaneous output of
strength showed gradual increase in values with each examination

in the alcoholics, but they were no significant. On the other hand,
changes could not be observed in the schizophrenics.

These were improvement in both groups for side step test,
burpee test and Harvard step test. Particularly, the alcoholics
demonstrated marked improvement over the schizophrenics. In the
burpee test, the alcoholics were inferior to the schizophrenics
during the first two examinations, but from the third examination
on their values were better. As for zigzag dribble, the schizo-
phrenics had better results, but the time required in both groups
has decreased.

From the above, it has been found that since the introduction
of basketball therapy, the instantaneous output of strength has
improved in the alcoholics, but there was not so in the schizophrnics.
In movements of persevance which require coordination, the alcoho-
lics appear to recover much quicker. Generally although various
functions in both groups are decreased, the alcoholics are more
superior in physique and physical fitness than the schizophrenics.

A few obesity indices of both groups were compared, but they failed
to demonstrate any significant difference. It appears evident that
basketball therapy does promote the recovery of decrease in function.
Also, the recovery of function of coordinated movement in the

alcoholics 1is remarkable.
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As sensitivity of the evaluation score sheet recorded by the
nursing staff was not as high as originally expected, the sheet
should be revised. Basketball therapy is still being continued
and it is felt that various objective observations such as self-
concept, self-esteem and personality should be performed parallel
with the physical fitness tests. Follow-up observations will be

made using a multifarious approach.
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Table 1: Number of Physical Fitness Examination Received

Number of Examinations

Disease Total
6 8 4 3
Chronic
Alcoholism 25 8 10 16 25
Chronic
Schizophrenia 26 9 17 25 26
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Table 4:

Eigenvalues of Sample Correlation Matirx

Being Greater Than or Equal to 1.0

(Chronic Alcoholics)

Examination Factor 1 Factor 2 Factor 3 Factor 4
Number

1 4.48881 3.86466 2.15257 1.41450
26.4 49.1 61.8 0.1

9 5.63077 3.69391 2.02733 1.25798
33,1 54.9 66.8 74.2

3 6.08360 3.25679 2.46872 1.13761
35.8 54.9 69.5 76.2

4 8.38850 2.74381 1.59512 1.31932
49.3 65.5 74.9 82.6

5 7.45031 3.00576 2.32468 1.52619
43.8 61.5 Fi 84.2

Upper: Eigenvalues

Lower: Percents of eigenvalues
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Table 5:

Means and Standard Deviations of
Agility Test Results

Examination Alcoholics Schizophrenics
Number R ox i ggg;: et P s ggg?:
Zigzag Dribble (Unit: Second)
1 18.0 6.6 - 17.0 7.0 -
2 18,7 8.0 0.80 14.9 5.0 0.61
3 19,2 7.6 0.76 13.5 51 0.77
4 13.8 4.7 @72 12.4 2.7 0.63
5 12.9 4.2 0.60 13.9 4.0 0.45
6 13:6 3.8 0.81 118 2.9 0.13
Standing Broad Jump (Unit: cm)
1 181-6—32+0 - 168.6-—43.1 -
2 183.9 31.9 0.90 165.3 33.6 0.81
3 189.2  35.1 0.94 1569.3 36.3 0.82
4 191.0 25.1 0.71 164.4  35.0 0.83
5 184.5 29.7 0.87 166.1  34.2 0.71
6 191.8 23.4 0.81 163.7 27.4 0.74
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Table 5 (Continued):

Means and Standard Deviations of

Agility Test Results

Examinatisn Alcoholics Schizophrenics
Number HEn IR ggg?: teen BB 882?:
Vertical Standing Jump (Unit: cm)
1 29.6 8.4 - 27.4 10.3 -
2 29.2 7.7 0.90 26.1 8.4 0.76
3 30.9 8a3 0.91 26.2 10.5 0.66
4 34.1 7.6 0.87 26.3 1].3 0.58
b 31.9 5.6 0.78 28.8 8.4 0.5¢
6 31.5 5.4 0.72 31.7 9.8 -0.36
Vertical Running Jump (Unit: cm)
1 31.0 10.3 - 29.8 10.8 =
2 32.4 7.6 0.86 27.4 9.5 0.69
3 33.5 9.4 0.78 28.6 9.6 0.77
4 35.6 8.9 0.66 29.0 11.9 0.68
5 35.1 5.5 0.67 30.0 11.9 0.54
6 34.7 5.6 0.65 27.2 9.1 0.29
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Table 5 (Continued): Means and Standard Deviations of

Agility Test Results

Essminatian Alcoholics Schizophrenics
Rumer Mean  S.D. GO Mean S.D. (ot
Harvard Step Test (Unit: Time)
1 8.5 2.0 - 7.4 2:8 -
2 8.3 1.9 0.79 8.0 2.9 0.89
3 9.3 2.8 0.28 9.1 3:9 0.81
4 10.1 1.8 0.41 8.4 2:5 0.63
! 10.0 1.6 -0.17 8.2 2.4 0.38
6 11.0 1.5 0.36 9.7 2.7 0.65
Side Step Test (Unit: Time)
1 8.1 2.0 - 1.8 2.4 -
2 8.8 2] 0.80 7.9 2.7 0.51
3 9.9 2.4 0.62 8.7 2.1 0.30
4 10.9 2.6 0.51 8.4 2.4 0.53
5 10.7 2.8 0.44 8.4 1.7 0.36
6 10.1 L 0.89 8.8 2.0 0.06




Table 5 (Continued):

Means and Standard Deviations of

Agility Test Results

Huaribnad-ian Alcoholics Schizophrenics
Number Corr. Corr.
Mean S. Coef . Mean S. D. Coef.

Burpee Test (Unit: Time)

1 5.4 13 - e a & -
2 5.9 1.3 0.62 6.4 2.3 0.53
3 7.2 T=5 0. 50 6.9 15 Q72
4 7.8 1.2 0.22 7.0 1.8 0.65
5 8.3 0.8 0.18 6.2 1.8 0.50
6 8.1 1.6 0.71 7.4 T el 0.62

= 27 =



*[ 9lqel 40 30U300) 3Yyl 99S  :370N

*_wmm.o Mmmp
" 91s
***wmom 0 9pLS
*mmmm.o *ommm.o 1591
*mmqv 0 ***wmmm 0 sadung
**wmmq.o- *mem,o- **vwmv.o- 319qLJp
**wqmm 0- ***Fmom 0- **ommm 0- BezbL7
LS6€E°0 8L25°0 890670 00€9°0- duinf
* i Lt ; ¥ . Lt L . GC?:CJL
***mvmm 0 ***Nomm 0 ¥¢qom 0 **¥NNmm 0 Led1743)
£922°0 ¥067°0 £08€°0 9.6¥°0- 705870 dun(
L X% . * ) *¥ o HXX . Burpuels
***vmmm 0 ***_mqu 0 *¥m_mm 0 *¥*vam 0 ***mo_m 0 [ @D L1437
896%°0 8L6v 0 €891°0 8.99°0- €8/.L°0 9¢2L°0 dunt
e S i X > % . AR . P . FH K . m:wvcmpm
***_me 0 **Fomm 0 *mo_q 0 vInFwom 0 ***Nmmm 0 ¥**oﬂmm 0 Led1 7437

191 1892 dunf dunl

dogs dogs 1593 °1qGL4p buLuuna furpuels

pJeAdeH apLs 2adung bezbiLz LBOLIASA W ET

JUSWSAO) p3leulp4a00)-y3busdls 40 3ndinQg snosuejuelsu]
buLaLnbay s3S8] USIMISQ SIUDLOLLJD0) UOLIR[DJ4A0) :9 3|qel

- 28 =



._oo.mwwg wen 400 Sele> 1000 § e
= 0J YH

‘G0°0 >d > [0°0 =«

s1say31odAy |Lnu 3Yy3 404 d2URDLJLUBLS JO |[BA3] SL x 9Byl
*SOLU4YdOZLYdS pue SOL[OYOD[® DLUOAYD “A|DALID3dSJ “dJe saunbLy Jamo| pue saddn  :sa30N

92¥2°0 Mmmp
91s
L¥9€°0 mcwm
€¥0¢°0 €251°0 1591
L06E "0 *—om#.o gadung
989¢°0- L¥0L"0- 048270~ a1qqLJap
LYLE°0- L2ZE "0~ *mowq.o- Bezb17
Al L€60°0 60LL 0~ LsoL 0- dunf
] ] - o buLpuels
evLe’o £99¢°0 **qvmm 0 ***—mmm 0 LRIERET
9/2€°0 L¥SL°0 G8eL"0 *mmmq.o- G061L°0 dun £
g . . . ‘ prouq
***momm 0 9/8L°0 6LLE"D 066¢°0 86G€°0 BuLpuels
1531 1592 1591 51qqLap dunt
doys das . butpuels
pARALRH 9pLS aadung bezbLz LBOLIUDN

(dunp Buruuny |eILIA8\ JO S3094}7 S9pN[IX3)

1USWIAO) Po1RULPA00)-Y1bUS41S 40 1ndinQ SnosurjuelSul
fuLaLnbay S31S9] USSMIDQ SIUSLOLFID0) UOLIR[DJU0) |eLIded :/ d|qel

- 29 -



1s3] d3lg 3aIg :T 3¥n9Id

“ELYRL ()NOILYCIOILYYD ¥3L4Y SYIIM

o 0g 0z 0L o
v v v v M
ON WYX3 G 4 € ¢ :
_ _ !
= A
0 e O =

1S3l d31S 3dIS

- 30 -

(sFnIL) A

L1



1s3] 33d¥ng 7 N9I4

()NOILYIOILYYd ¥3LdY SHIIM

0y 0€ 0¢ 0l
v v v v

LI6l VYVl

‘ON WYX3 m |4 =8 [4

VINIYHJOZIHOS JINOYHO
O .
mQl0 0+&Y 9= 4

1S3l 3344N8

L

_3"_








