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Abstract

To clarify the effects of 2 types of periodic exercise in water on subjects with total blindness,
the effects of swimming and water exercise programs on the body composition, grip strength,
knee extension force, bone mineral density were investigated. The subjects were 104 visually
handicapped males with no exercise habit (age: 37.2 & 6.9 years). The subjects were divided into
swimming (n=30, age: 36.4 * 6.2 years), water exercise (n=44, age: 39.1 £ 7.1 years), and no
intervention (n=30, age: 38.9 *+ 6.4 years) groups, and they periodically performed exercise twice
a week for 6 months. To investigate the effects of the interventions, the body composition, grip
strength, knee extension force, bone mineral density, and mental health scores were measured
before intervention and at 3 and 6 months of intervention. The programs were effective with regard
to the extension force, bone mineral density. It was found that swimming and water exercise are
effective for visually handicapped persons, for whom increasing the physical activity level on a hard
surface is difficult.
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Table 1 Characteristic of the subjects.

Swimming Water exercise Non-intervention Total

n=30 % n=44% n=30% n=104
Age (years) 364 * 62 391 71 389 + 64 372 = 69
Height (cm) 1663 = 74 1692 * 81 1674 = 93 1682 + 96
Body Mass (kg) 582 + 6.2 624 £ 78 617 + 6.1 614 = 71
BMI(kg/ m ?) 214 = 33 230 + 41 208 * 50 224 * 43
Percent Body Fat (% ) 163 + 42 180 = 6.1 176 = 72 182 = 66

Date are mean = SD. BMI ; body mass index.
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Table 2 BMI change value of the three subjects group.
kg/ m*

Pre 3month 6month
ifi“;g“;;‘f n=30 % n=44% n =30 %
Water exercise % 4
(0= 44 %) 220 =41 204 £ 58 202 += 4.2

Non-intervention
(n = 30 %) 208 £ 50 211 =42 209 + 49
Total 214 + 43 207 = 56 206 + 438

Date are mean = SD. BMI ; body mass index.

-+pre vs 3month p< 0.05/. $---pre vs 6month p < 0.05

Table 3 Percent Body Fat change

value of the three subjects group.

%

Pre 3month 6month
Swimming
(n=30 %) 163 = 42 159 + 51 151 * 48°
Water exercise
(n=44%) 180 * 6.1 171 = 53% 169 = 497
Non-intervention
nh=30%) 176 £ 72 172 £ 73 176 £ 6.1
Total 182 + 66 168 = 64 167 £59
Date are mean * SD.
P---pre vs 3month p< 0.05 #---pre vs 6month p < 0.05
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Table4 Handgrip strength change value of the three subjects group (right).

Kg
Pre 3month 6month
Swimming % #
(n=30 % ) 443 = 82 458 £ 86 461 £ 79
Water exercise
(n=44%) 435+ 78 437 + 82 438 + 64
Non-intervention
(h=230%) 439 £ 69 433 = 74 432 =79
Total 442 + 81 439 =70 441 £ 72

Date are mean = SD.

X ---pre vs 3month p< 0.05 #:- pre vs. 6month p < 0.05

Table5 Handgrip strength change value of the three subjects group (left).

Kg
Pre 3month 6month
Swimming % tH
(n=30 % ) 41379 426 £ 59 443 = 81
Water exercise
(n=444) 409 = 6.3 413+ 71 415 + 82
Non-intervention
(h=230%) 402 £ 89 400 £ 72 397 £ 61
Total 407 £ 9.1 412 £ 6.3 406 = 81

Date are mean = SD.

X -+-pre vs 3month p< 0.05 ## $--- pre vs. 6month p < 0.01

Table6 Knee extensor strength change value of the three subjects group (right).

kg /" kg weight

Pre 3month 6month
g 060 * 0.14 065 + 025* 067 = 031
Water exerase 059 + 0.28 062 + 022% 065 + 0.30**
Nop interheption 060 + 021 061 + 0.29 060 + 0.32
Total 060 = 0.31 063 = 030 * 065 = 032%%

Date are mean * SD.
¥---pre vs 3month p< 0.05.
# 4 ---pre vs 6month p < 0.01.

Table7 Knee extensor strength change value of the three subjects group (left).

kg kg weight
Pre Jmonth 6month
Swimming 3K ##
(n=30 %) 059 = 0.21 065 = 0.29 066 = 0.29
Water exercise * #4
(n = 44 %) 058 = 0.22 062 = 0.20 064 = 024
Non-intervention
(n = 30 %) 059 = 029 058 = 0.22 059 = 029
total 058 + (.30 0.63 * 0.26* 065 + 0.23%%

Date are mean * SD.

X---pre vs 3month p< 0.05 3% ¥ ---pre vs 3month p< 0.01 # #---pre vs 6month p < 0.01

Table8 Bone density change value of the three subjects group.

%

Pre 3month 6month
Lyimming 1036 + 63 1040 = 73 1042 + 78
Water exefcise 1041 + 71 1062 + 64%* 1075 = 69%*
Nofrinter venition 1034 + 57 1036 * 62 1035 * 64
Total 1038 + 7.1 1052 = 78% 1058 = 7.1%*

Date are mean = SD
¥ ---pre vs 3month p< 0.05 ¥

---pre vs 3month p< 0.01. # #---pre vs 6month p < 0.01.
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Table 9 Comparison between groups (BMI * Percent Body Fat).
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Table 10 Comparison between groups (Handgrip strength)

BMI (kg/ m?  Percent Body Fat(%) Right (kg) Left (Kg)
ﬁgggygg ~ 096+ 031%* - 084 +032% %Xj&ﬁgf 183 + 082" 263 + 073%*
Water exeicse _ 273+ 113%* - 112 % 041" Water exerise 025 = 017 029 + 023
Nopinterveption — 01 +013*  + 013 =021 Non-eryeption  _gop = 013* - 012 % 019%*
Total — 185 * 123 — 081 = 036 Total 112 = 061 107 = 061

BMI : body mass index. Date are mean =+ SD.

X ---swimming vs Water exercise p< 0.05

-+ -swimming vs Water exercise p< 0.01

£ - -swimming vs non-intervention p < 0.05

* ---Water exercise vs non—intervention p< 0.05
% *---Water exercise vs non—intervention p< 0.01

Table 11 Comparison between groups (Knee extensor strength)

Right (Kg/kg weight)  Left (kg/kg weight)

Swimming

s 0,07 = 012 0,06 = 012
Water exerelse 006 = 003 006 = 010
Nopintervention  — o1 = 001 ~ 002 = 002

Total 003 = 011 005 = 023
Date are mean % SD.
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Date are mean = SD.

X ---swimming vs Water exercise p< 0.05
2%+ -swimming vs Water exercise p< 0.01
# ---swimming vs non—intervention p < 0.05
# # ---swimming vs non—intervention p < 0.01

Table 12 Comparison between groups (Bone density).

%
s 082 * 0.28™*
Water excpcise 253 = 089"
Non-terontion ~ 002 = 004
Total 203 + 093

¥+ -swimming vs Water exercise p< 0.01
# ---swimming vs non-intervention p < 0.05
* * ---Water exercise vs non—intervention p< 0.01
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